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CENTRAL FOOD STORE FACILITIES FOR COLLEGES AND UNIVERSITIES.
BY- BLOOMFIELD, BYRON C.
UNIVERSITY FACILITIES RES. CTR., MADISON, WIS.
EDUCATIONAL FACILITIES LABS. INC., NEW YORK, N.Y.
EORS PRICE MF-50.25 HC -$2.12 SIP.

DESCRIPTORS- *COLLEGE VLANNING, *DESIGN NEEDS, *FOOD HANDLING
FACILITIES, *FOOD SERVICE, *PURCHASING, BUILDING EQUIPMENT,
FACILITY CASE STUDIES, FOOD SERVICE OCCUPATIONS, RESEARCH
UTILIZATION, SPACE REQUIREMENTS, MADISON

INSPECTION OF A NUMBER OF INSTALLATIONS WAS ORIENTED
TOWARD ARCHITECTURAL AND PLANNING QUESTIONS INVOLVING
ECONOMICS AND SERVICES OF CENTRAL FOOD STORE FACILITIES.
COMMENCING WITH THE PURCHASING PHILOSOPHY WHICH OVERVIEWS THE
ORGANIZATION OF FOODS PURCHASING, SELECTION OF PERSONNEL,
SPECIFICATIONS FOR PURCHASING, TECHNIQUES FOR PURCHASING, AND
TRENDS IN FOODS SERVICE, THE MONOGRAPH DISCUSSES PLANNING FOR
A CENTRAL FOOD STORE. PLANNING REQUIREMENTS ARE PROVIDED FOR
THE EQUIPMENT AND SPACE NEEDED FOR EFFICIENT FLOW OF GOODS,
PROVISION FOR TEST KITCHENS, TECHNIQUES OF LABOR MANAGEMENT
AND RESEARCH IMPLICATIONS. A SUMMARY OF DESIGN REQUIREMENTS
AND A CASE STUDY OF MICHIGAN STATE UNIVERSITY'S CENTRAL FOOD
STORE FACILITY INDICATES WHAT CONSIDERATIONS SHOULD BE MADE
IN PLANNING A CENTRAL FOOD STORES FACILITY. U40
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 p
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 b
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at
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 p
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t c
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 d
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 r
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 b
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at
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 m
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 p
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 c
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4

on this basis becam
e m

eaningless. T
he typical m

ark-
up percentage is around 9%

 or 10%
, but variations

from
 7%

 to 17%
 (on som

e item
s)

are found to be exist-
ing practices. T

he percentage used
m

ay or m
ay not

reflect item
s such

as building m
aintenance, utilities,

E
ck service, m

anagem
ent salaries, and the like. T

he
percentage m

ark-up charged m
ay, in fact, represent

a year-end surplus w
hich m

ight be pro-rated am
ong

the foods units or sim
ply returned

to university
operating funds. In either case, the end resultm

ay be
the sam

e in term
s of university ow

nerhip of the
facility and supplying foodstuffs

to foods units. O
nly

the accounting m
ethods have varied.

A
nother approach in determ

ining the
eco-

nom
ic benefits to a university operating

a central
facility is to determ

ine all costs connected w
ith

sup-
plying the needs of an institution and com

paring this
total cost w

ith a sim
ilar sized operation not using

a
central stores facility. In 1957, such

a com
parison w

as
m

ade at M
ichigan State U

niversity by H
orw

ath and
H

orw
ath, an independent accounting and auditing

firm
 in D

etroit,

T
he H

orw
ath and H

orw
ath study used the

difference in average unit prices paid by restaurant
clients of sim

ilar sized total operations but w
ithout

central stores as com
pared to prices paid by the U

ni-

versity central stores to determ
ine annual cost differ-

ences in the procurem
ent of the follow

ing item
s:

IT
E

M
S

P
R

O
C

U
R

E
M

E
N

T
 C

O
S

T
D

IF
F

E
R

E
N

T
IA

LS

M
E

A
T

S
$104,602.77

P
R

O
D

U
C

E
109,253.00

S
T

A
P

LE
S

151,183.30

$365,039.07

T
he total annual expense of the Food Stores

opera-
tion w

as stated by the auditing firm
 to be $132,423.51.

O
n this basis, a net annual savings of $232,615.56

to
the university w

as credited to be the result of
operat-

ing the central food stores facility.
B

efore concluding that
any institution can

g'.in a proportional savings by building and operating
a central food stores facility, it is im

portant to know
that the m

anager of this installation m
oved

into direc-
torship of the operation after several

years experience
in private food procurem

ent activities and had author-
ity for considerable latitude in handling his purchas-
ing needs. T

he actual building how
ever,

w
as not

particularly efficient. M
ichigan State U

niversity
has

recently com
pleted construction of

a new
 facility

w
hich is outlined as a case study in this m

onograph.
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Follow
ing is a statem

ent by M
r. R

obert F. H
erron,

M
anager of C

entral Food Stores at M
ichigan State

U
niversity identifying m

ajor considerations involved
in operating a central food stores

facility:

T
he advantages of a C

entral Food Store
are varied and m

any. it m
akes possible an

opportunity to hire skilled and experienced
personnel in every departm

entthis m
eans

effw
iency and the best possible control.

Sm
all units, operating independently,

through local jobbers, cannot possibly afford
this luxury. T

hey often
accept m

erchandise
that should be rejected, and reject som

e
that should be accepted, just from

inexperi-
ence and lack of control. Full control is
a "m

ust" for good operation. Y
ou m

ust be
assured of w

hat
you have specified and get

w
hat you are paying for.

PR
T

C
E

 E
C

O
N

O
M

IE
S: C

entralization
of all

departm
ents provides the necessary volum

e
to dem

and the best available, both in price
and quality, at

every purchase. It reduces
delivery costs to a m

inim
um

, provides bet-
ter and faster service.
PL

A
N

N
IN

G
 A

N
D

 U
N

IFO
R

M
IT

Y
: C

en-
tralization provides the opportunity to

care-
fully plan your strategy, taking full advan-
tage of fluctuating m

arkets, etc. C
areful

planning can reduce overall operating costs
to a m

inim
um

, including the usual
expen-

sive em
ergency orders, by perm

itting
you

to stabilize your inventories, anticipate
future requirem

ents and m
aintain

your
quality standards at the right price.
ST

A
N

D
A

R
D

 SPE
C

IFIC
A

T
IO

N
S: U

ni-
form

ity of practical specifications is a pre-
requisite of good purchasing and receiving,
perm

itting consistent standardized quality
of products throughout the year, and this
m

eans real satisfaction
to your feeding

units.
A

D
M

IN
IST

R
A

T
IV

E
 C

O
ST

S: C
entraliza-

tion elim
inates the necessity for continuous

duplication of effort and expense. B
uying

in sm
all quantities necessitates frequent

reordering w
hich is not only expensive but

reduces quality control as w
ell.

C
entralized adm

inistration
opens

this w
ay for qualified

persons to specialize
in their field, w

hich again reduces
operat-

ing costs throughout the w
hole operation

faster approval and paym
ent of invoices

one point of purchasingone point of re-
ceivingone point of control by specialized
personnel.

O
ne point of storage m

eans substan-
tial

savings
in

reduction
of inventories

w
hich is im

possible w
hen scattered through-

out the cam
pus in sm

all units. A
lt of these

advantages are equally b
ial to your

vendorsless calls by
hiselacsm

an,
larger

orders, few
er deliveries, only one delivery

point, less paper w
ork and less cost to han-

dle your account, all of w
hich is

reflected
in savings to you.
C

A
N

N
E

D
 FO

O
D

S: W
hen buying direct,

you know
 w

hat you are getting, the grow
-

ing area, the quality, variety, pack and size.
T

his is im
possible to control w

hen purchas-
ing from

 a jciw
erhis labels usually read

"packed for" a specific
com

pany. T
his

m
eans that you m

ay actually get three or
four variations of quality, all under the
sam

e label.
W

hen buying direct
you have the

advantage of any sudden decline in the
m

arkets, m
any tim

es even after the m
er-

chandise has been received. W
hen purchas-

ing from
 a jobber, this advantage is all his,

not yours.
W

hen buying direct
you are alw

ays
assured of the current

years pack, not som
e-

thing that has been in storage tw
o to four

years, all of w
hich adds .up to substantial

savings and satisfaction to your people.
M

E
A

T
S: T

he prim
e advantage of direct

m
eat buying is control. O

pportunities for

pilferage and unscrupulous activities are
greater here than in any other area, not
necessarily by personnel but by the vendors
them

selves. M
ost m

eat item
s are sold by

the pound and deliveries are frequent.
E

ach and every delivery should be checked
and com

pletely w
eighed-in, not just occa-

sionally.A
gain, individual sm

aller units
usually have neither the experience or fa-
cilities to handle the job properly. Som

e
vendors are quick to take advantage. in a
centralized operation

you have both experi-
ence and facilitiesm

ake it pay. If han-
dled properly the savings in this

area alone
could support the total cost of the

opera-
tion.
FR

O
Z

E
N

 FO
O

D
S: T

hese item
s should be

handled the sam
e as canned foodsbuy

once each year at packing tim
e, choose

your preferred grow
ing areas and protect

your quality and price for the entire year.
FR

E
SH

 FR
U

IT
S A

N
D

 V
E

G
E

T
A

B
L

E
S:

T
he prim

e advantage in buying these item
s

direct is freshness. T
he better the quality

here, the better the yield. A
s in m

eats, sav-
ings can only be m

easured in the final cost
per serving rather than the initial cost per
unit.
T

R
U

C
K

S O
N

 C
A

M
PU

S; W
ith no central-

ized operation there is of ceurse no central-
ized point of receiving. T

his m
eans that all

item
s m

ust be delivered directly to each
unit on cam

pus by the vendor. It requires
no less than six to tw

elve vendors to handle
the m

eat requirem
ents aloneadd to this

deliveries of produce, dairy products, bak-
ery products, coffee, etc., and the answ

er
is bedlam

. 75-100 delivery trucks jam
m

ing
your cam

pus dailya m
ajor benefit of a

centralized operation in itself.
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 d
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at
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 c
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 d
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 d
es

ig
n 

th
e 

fa
ci

lit
y

ac
co

rd
in

gl
y.

 I
n 

ad
di

tio
n 

to
 ty

pi
ca

l f
ro

ze
n

an
d 

ca
nn

ed
go

od
s,

 c
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 f
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 p
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 b
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purchudti
ence in the follow

ing C
an be

supplied ii3r4itteicam
el

engaged in foods buying.
I. Food service

operational experience w
hich

provides know
ledge of the effects of

quantity
preparation and cooking and the character-
istics im

portant in foods
necessary to obtirin

a finished product w
hich accom

m
odatea the

standards of food service desired.
2. K

now
ledge of

purchasing procedures and
practices and use of the

techniques and
m

ethods em
ployed in volum

e
procurem

ent
3. K

now
ledge of

transportation m
ethods, rates,

and services available
by rail, truck, and

steam
ship com

panies.
4. K

now
ledge of office

procedures related to
accounting system

s, m
aintenance of purchaq-

ing and inventory records, and the establish-
m

ent of files, directories, and
cost control

inform
ation.

Som
e com

prom
ises w

ill be
necessary w

hen
selecting the person to be

assigned the foods purchas-
ing responsibility. Few

 people
are available w

ho can
be considered

expert in each phase of foods purchas-
ing. E

ach category of foods such
as m

eats, poultry,
fish,

dairy products, grains,
cereals,

flour, frozen
foods, canned foods, oils and

fats, freeze-dried, de-
hydrated, fresh produce,

etc., is a category of supply
w

hich requires
specialized technical know

ledge and
experience that is seldom

 possessed in
equal m

easure
in each category by those available

for consideration
for such an

assignm
ent.

G
reater w

eight should be
assigned to the

factor of
previously dem

onstrated food know
ledge

factor of
previous puichasing experience. T

he latter
experience can be m

ore quickly and
easily provided

than the form
er.

In norm
al circum

stances, the
foods buyer,

.

,

,
.

and food service
operating experience than to the-

T
1330,M

beT
S, fin*

tt;iiive
and °petitlug staff of

is essential that the foods
buyer be adept at

cations; be m
indful of his

special staff
thorough; creative;

system
atic; detailed and

in his thinking; be
diplom

atic; even
patient; and public-relations m

inded
and.

.*

have the highest
possible -ethical standards.
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 If it is possible, the
foods buying`

should be located in the
central food storage-

ing. If practical, the experim
ental ldtchen should

be located in this
facility or as conveniently $ii-

sible to the location of the food
buyer's office. T

*

of foods under consideration for
purchase and(

sam
pling of food supplies received at the

central*
storage building is a function usually shared.
foods buyer and the

supervisor of the experim
et$L

kitchen. If an
experim

ental kitchen does not edrisi
the food service

organization served by the
food storage

unit, space and equipm
ent sui

'

scripling program
s should be provided

the'buyer
to perm

it him
 to satisfy this function of

cerem
ent responsibility.

L
ocation of the foods

buyer's office ink
central food

storage building also provides,
access to supplies for

purposes of m
aintaining'

priate and current inventory inform
ation,

labors*
of delivery of supplies

against orders, and _airs;
hint easily available to

receiving personnel
have need to com

m
unicate

quickly w
ith the-,

buyer.

e

T
he offices of the

principal food
officer and the office of the foods

buyer

cations relative to
procurem

ent functions
be located in close

proxim
ity to

encourage
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he responsibility for the
developm

ent of fo*
4, ftatctiort
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foods
w

ith the characteristics m
ost suitable to his needs.

G
row

ing conditions vary from
 year-to-year in these

areas of peak production. T
om

ato products, as an
exam

ple, norm
ally purchased from

 producing areas
m

ost adjacent, m
ay suffer from

 a
crop failure w

hile a
bountiful supply is produced in other

g
r
o
w
i
n
g
 
a
r
e
a
s

of the country.
Im

portant to the techniques applied to the
procurem

ent of supplies is a system
atic procedure to

determ
ine that supplies received are in accordance

w
ith the supplies specified at tim

e of order. Profit-
oriented food establishm

ents consider it im
portant

that procurem
ent personnel not be

assigned receiving
responsibility to elim

inate possible acts of collusion
betw

een the buyer and the seller.
If this precautionary policy is considered

im
portant, the receiving personnel m

ust be trained to
be com

petent to evaluate possible deviations from
specifications or else a person in the organization w

ho
is so trained w

ill need to be assigned this additional
responsibility. Personnel assigned to the experim

ental
kitchen are qualified for this

assignm
ent, and it is

also possible to rely to som
e extent

upon grading
certificates and rolled-on im

printed grades
on m

eat
supplies. T

he local offices of the state or federal
de- -A

n:lents of agriculture can also supply
profes-

sional graders to inspect such item
s as

m
eats, poultry,

eggs, butter, and fresh produce. T
he

costs,
of such

services w
ill probably dictate their use at interm

ittent
intervals.Im

portant to the quality of supplies received
is the possible negative effects

upon such food item
s

w
hile in transit from

 points of origin. T
em

perature
readings should be taken in refrigerated rail.ears

and

=

and prodticts received
soon as possible to determ

ine if adverse
conditions have affected supplies w

hile in
Products such as flour can becam

e
rated by a delivery vehicle

containing inseets,7a
products sensitive to strong arom

as, such' as
can suffer in

ty if such
are present in the carrier.

C
oncealed dam

age to a consider*
is also possible, especially if the
shipped require that transfer from

 one type
portation m

eans to another is necessary,
inside the shipping unit should be spot-checked,
explore the possibility of concealed dam

age to
products received:

T
herm

om
eters to obtain

tem
perature Y

ea*
ings, scales for the w

eighing of bulk item
s, and egct

m
erit to record the quantities received should

present in the receiving areas. A
lso provided sha

be pre-printed form
s to record

any exceptions not
by personnel responsible for receiving supplies. C

ont.
pleted form

s should be signed by the
represen

of the transportation
com

pany and also by the pera,d!
receiving supplies and copies retained by both pasitiO

es
concerned. Such docum

ents w
in be of v lush

ance w
hen claim

s are instituted.

C
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N
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L
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F PR
O

C
U

R
E

M
E

N
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 T
he facilitie4;:"

and operational procedures of
a centralized food

age facility provide for duplication of the
perform

ed by w
holesale distributors. It is essentiat,

therefore, that purchasing procedures and
of operation result in providing the

operating
served by the central food storage facility w

ith
ucts of better or com

parable quality, not calla
cost w

hich com
pares favorably w

ith that obi
from

 w
holesale distributors, but also providoi.

ential in costs adequate to return the
m

eat required for construction of

V
O

N
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h
i
c
h
 
w
i
l
l
 
s
u
s
t
a
i
n
 
h
i
s
o
p
e
r
a

b
e
'
o
n
d
 
t
h
e

noinal
packing season, his annual procin opentioás are
concentrated into a few

 m
onths of the year.

T
his involves a capital investm

ent for the
raw

 product, containers, labels, cases, and
coats

w
hich reaches its peak dining the packing season.

T
he food processor m

ust reduce this capital outlay as
soon as possible and, therefor, offers incentives to
purchase early in the packing season w

hich usually
are not available at other tim

es of the year.
U

nder norm
al selling conditions, the direct

buyer is requested by his suppliers to indicate the
quantities of product he w

ill
b
e
 
i
n

the m
arket to pur-

chase from
 current years pack before the packing

seasons food processing has begim
. Such contract

form
s are refened to as SA

P contracts w
hich m

ean
that the buyer has agreed that he w

ill purchase the
stated quantity, "Subject eipproval of Price, w

hen
the price is estbllshed. M

ost institutional buyers
signing such agreem

ents w
ill add to the SA

P form
 the

additional phrase "and approval of sam
ple?

T
he one advantage obtained by the foods

buyer w
hen such agreem

ents are com
pleted results

w
hen a crop failure or other circum

stance occurs
w

hich w
ould m

aterially alter the yield of product
available for the industries production. U

nder such
conditions, only those buyers w

ho have SA
P agree-

m
ents w

ith the supplier are given an opportunity to
purchase a prorated share of the lim

ited supplies
available.W

hen the packing season has progressed
sufficiently for the quality and quantity of the seasons
p
a
c
k

to be accurately predicted, the seller w
ill desig-

nate his selling price. A
t this tim

e he
w
i
l
l

ask the
foods buyer if he w

ishes to confirm
 his SA

P contract.
If the SA

P contract is confirm
ed, the foods

buyer w
ill next provide an order for all or an adjusted

am
ount of the quantity originally specified on the

S
A
P
 
f
o
r
m
.
 
T
h
i
s
.

d
a
r
.
s
u
a
l
l
y
 
t
a
k
e
s
.
 
t
h
e
f
o
r
m
 
o
f
 
a

"
f
u
t
u
r
e
"
 
c
o
n
t
r
a
c
t
.
'

.
'
'
.

.
.
.
,

P
4
3

z

ire" contracts norm
ally c(*siit

order for a total quantity w
ith

c
on, u%

i
of the total, specified for innnediate

w
ith

s
h
i
p
p
i
n
g

instructiona to follow
 at a

for shipm
ent of the balance. Shipping

I
expected to be supplied so that the last shIpm

t
be m

ade approxim
ately six m

onths follow
ing the

of the original contract
Price agreem

euts
'overrung such con9

w
ill varydepending

upon m
arket

con&
t1c

som
e cases, the food processor w

ill dem
onstrs

anxiety to liquidate his m
ventzy quickly by

t
i
s
d

incentives for that portion of the
o
r
d
e
r

that ca
shipped prom

ptly T
hese m

centw
es m

ay take the
of a special discount price or special freight sl
ance for the am

ounts
s
h
o
p
p
e
d
 
e
a
r
l
y
 
I
f
 
m
a
r
k
e
t
 
c
s

tións are unusually strong, a firm
 price w

ill be qU
O

t
o
n
l
y

on that portion of the order that is sbf
prom

ptly, and
t
h
e
 
p
r
i
c
e
 
i
n
 
e
f
f
e
c
t
 
o
n
 
d
a
t
e
 
o
f
 
s
k
p
.
*
e

w
ill apply to the quantities for shipm

ent duringt
other m

onths of the contract period In the latter
the buyer "ay, if be is not satisfied w

ith the pdg
effect on date of slupm

ent cancel the unsb1ppe&
p

hon of his order W
hen such pricing am

ngnesti
em

ployed by
t
h
e

processoz supplies are
usuall

lim
ited that m

ost buyers find it reasonable
t
o
!
o
Ø

shipm
ent at the price then In effect

If prices are not quotedas firm
 for

t
h
e
*

ton of the contract period, direct sellers w
ill ui1

notify their buyers before
a
n

increase in
p
r
i
'
 
*

Into effect T
he buyer then has the opportux4t

order shipm
ent w

ithin the next 30
d
a
y
s
 
f
a
U
f
l

a
n
n
o
u
n
c
e
d
 
d
a
t
e

f
 
t
h
e
 
l
n
e
s
i
e
 
a
t
 
t
h
e
 
O

low
er price quoted

If the m
arket w

eakens during the
period and prites are announced w

hich aze
j

than those quoted on the original
o
r
d
e
r
,
 
a

granted the burer for supplies reIved 30
totheannceddoftherj

I
low

er pnce Is also *ppIIed to
u.bippe

.
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A

PS
Principal Peal Service M

anager
tiniverelly of C

alifornia
Sesiteley 4, C

alifornia

D
IE

T
E

T
IC

S: T
his field in itself is extrem

ely im
por

tent in R
esidence H

alls Food Service because w
h*

the student is under contract to be provided m
eals

three tim
es

per day a m
oral responsibility rests

.w
ith

the college or university to provide this student w
#11

a balanced diet T
his balanced diet is a result of cue-

ful m
enu preparafion and, its end result, the

actual
serving of the food to the student

T
here are three schools of thought as,fotr-

tains to m
enu preparation:

I. A
 m

aster m
enu is prepared for the entire

cam
pus by a dietitian. T

his m
aster m

enu is
then im

plem
ented by personnel in the

various
R

esidence H
alls. In som

e cases this personnel
is not highly trained but are experienced
enough to sufficiently execute w

ith lim
ited

ability and w
ithin rigid guide lines and

procedures.
2. A

 m
aster m

enu for all residences is prepared
by a com

m
ittee of dietitians w

ho are the m
an-

agers of the individual units. T
hese persons

are also then responsibile for the im
plem

enta-
tion of the m

enu in the various R
esidence

H
alls.

3. Individual unit Food Service M
anagers are

dietitians and are responsible for both the
preparation and im

plem
entation of

their
m

enus. R
eview

 of these m
enus Is, in m

ost
cases, done by higher authority.

C
om

m
ents:

System
 N

um
ber 1.

Provides easier control by adm
inistration

G
ives least flexibility in R

esidence H
alls

O
rdefing is sim

plified by production in C
entral Food

Stores but these facilities w
ill som

etim
es be over-

taxed if item
s requiring m

uch Itand-w
ort'', for

are needed in large quantities.
'

R
equires m

ore experienced top adm
inistratont

R
equires esPerSd l!u! not V

11,1117 an)
in units

System
 N

um
ber 2:

Provides m
ore unit flexibility, but still

`~{

R
equires m

ore persons w
ith training but

safily too m
uch experience in the =

O
b.

R
equires eznerienced top adm

inistrators.

System
 N

um
ber 3:

Provides alm
ost unlim

ited flexibility of
m

enu In al
li'

individual residence unit. T
hiscan be of great W

as-
fit to student

organizations and in m
ain.taining star

dent relations.
R

equires m
ore persons w

ith training and exPeriono*:
in the units.

Should require less
top adm

inistrative costs, bet Ile
probably the m

ost expensive system
 of the tht

G
eneral:

T
he m

enu or m
enus used

on the cam
pus affect di-

reedy the w
ork-load and schedule of purchasing pro.

duction and delivery from
 the C

entral Food
Store"

Facility. T
he C

entral Food Stores Facility
m

ing*
m

ust, in m
any cases, be consulted prior to and ening(

m
enu preparation for guidance and advice on a

ability of certain foods, current prices and m
eant

trends as w
ell as the effect of the

m
enu, as prepam

d,,,
on the em

tral Food Stores Facility operation.
D

ietitians are becom
ing m

ore
scarce

m
ore dem

anding. (L
aw

 of supply and dem
and). M

oe
undergraduate and internship em

phasis is needed:0,
insure a supply of trained dietitians in the future.

T
he training and experience received

graduate in dietitics lends itself to C
ollege and

versity food service. A
dm

inistrative and
training should be im

proved. C
ost control, purehoithi.:,

preparation and service, and sanitation backgton$
provided. A

ll of these are einential.

1.

4
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C
ontainers ( variety of
sizes &

 shapes)
a) plastic and paper
b) hot food and cold

food
e) liquids and solids

Sandw
ich w

raps and labels'
D

isposable utensils

3. R
efrigerated areas for;

Storage of ingredients for
sandw

ich, pastry and Ice
C

ream
 production

H
ardening room

 for Ice
C

ream
 (--20° to 25°

F)
H

olding R
oom

 for Ice
C

ream
 (--15° F)

I
.

B
. Security storage for highly pilferable item

s
such as cigars, cigarettes, candy, gum

 and
cookies m

ust be designed and controlled.

1. If the volum
e of cigarette sales is adequate

to support the cost of labor and equipm
ent

necessary for applying
the sales tax stam

p,
consideration should then be given to perrl
chasing on a direct sales basis.

2. A
 cigarette stam

ping m
achine is necessarY

to put on state tax stam
ps vrbeii cigarettes

are pcuthased direct

A
. Sandw

iches
L

 Food stom
p =

 and =
 prepandion*

ants
2. Preparation of sandy tiches '
&

 W
rapping and labeling

B
. Pastry or B

aked ProdiePg
-

I. Production of
2. W

rapping, labeling
C

. Ice C
ream

 and Frozen Products
L

 Storage of Ingredients
2. Pm

ductiO
n

A
. R

epair Shop
1. N

eed area for storage of inoperable m
a-

chines
2. N

eed area for repair of inoperable m
alt*

3. N
eed area for storage of operable (=

tip!)
m

achines
4. T

ools and testing equipm
ent for

m
aintenance

5. Spare parts w
ad storage area for than

B
. D

elivery
1. V

ehicles
2. M

aterials and m
achine handling

m
ent

3. T
ruck ports in separate shipping

4. Parking area
5. Scheduling

C
. R

eceiving
1. C

an use com
m

on area

D
_ .

Sanitation
1. D

aily cleaning by route m
an

2. Scheduled periodic overhaul,
and cleaning

Personnels

A
. M

aintenance
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G
E

N
E

R
A

L
: Plans developed for the m

ost efficient
flow

 of goods into, w
ithin, and out of a central food

storage building have as their objective the accom
-

plishm
ent of these functions w

ith a m
inim

um
 of cost,

tim
e, effort, and space, M

aterial handling m
ethods

developed and equipm
ent selected have as their pur-

pose;1. T
he reduction of handling costs resulting

from
 m

ethods of m
aterials handling w

hich
reduces the labor required, the distance and
variety of directions supplies m

ust travel, and
the frequency of m

anual operations required.
2. T

he design and location of receiving, storage,
assem

bly, and shipping areas w
hich con-

tribute to the increased productivity of labor
and m

ake m
axim

um
 use of the storage

capacity available.
3. T

he establishm
ent of facilities and equipm

ent
w

hich provide w
orking conditions for reduc-

ing w
orker fatigue and protecting the w

orker
from

 injury w
hile engaged in handling sup-

plies.
4. T

he layout and construction of the areas
utilized for the flow

 of goods (receiving, stor-
age, assem

bly, and shipping areas) designed
around predeterm

ined m
ethods of operations

and equipm
ent to be em

ployed in the han-
dling of supplies.

5. T
o arrange for a high degree of accuracy in

checking supplies into and out of inventory,
and to provide adequate security to supplies
in storage.

6. T
o protect the quality of food supplies by

providing storage conditions m
ost appropriate

to the various types of supplies handled, and
to insure that the intervals during w

hich
perishable supplies experience inappropriate
tem

perature and hum
idity conditions is m

ini-
m

ized.
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7. T
o design areas utilized for food handily,*

w
hich provide control over insect and/

rodent Infestation.

R
E

C
E

IV
IN

G
: M

any factors related to the site of
the central food

tor age building w
ill influence the

considerations applied to the location of the receiv-
ing facilities. E

stablished rail lines w
ill affect the

distance required for a spur line, and estabb
highw

ays aid roads w
ill establish the length of

practicability of the addition or extension of roadw
ays

necessary for trucking operations to and from
the

building.T
he location of the receiving platform

(s) in
relationship to the location of storage, assem

bly, and
shipping areas w

ill establish the-length of travel sup-
plies w

ill be required to experience as they flow
 into

and from
 the bA

ding. T
he cost, tim

e, and effort
expended in handling supplies w

ill be influenced by
the design and location of the areas w

here m
aterials

handling is required in the operations of the central
food storage facility.

L
ocation considerations: C

onsideration of m
ate-

rials handling m
ethods is not com

plete unless these
considerations include the rail and/or roadw

ays uti-
lized by the carriers delivering supplies. R

ail tracks
and roads used by trucks 'm

ust be designed w
ith solu-

tions provided for rem
oval of snow

 if norm
al w

eather:
conditions contribute such problem

s during w
inter

m
onths. A

reas adjacent to the roadw
ay or rail siding

m
ust be provided for placing snow

 as it is rem
oved

from
 traffic and m

aneuvering areas required for plac-
ing rail cars or trucks in position fcr unloading.

A
rea w

eather conditions w
ill have an effect

upon constructions of receiving platform
s and w

ill
dictate the desirability of providing facilities Inside
the buildingsem

i-enclosed or under roof only. T
he

cost of each type of facility is a factor w
hich m

ust be
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/A
w

ake rail tw
it W

ent
hand in psoiN

en.

T
he height of rail freight platform

s
are

extrem
ely im

portant to the h ?ndling of freight. T
he

height of the edge of the platform
 above the

top of
the rails recom

m
ended for

use w
hen unloading box

or refrigerator cars is 471/2 inches. U
nfortunately, the

racks on the floors of the refrigerator
cars m

ay be as
high as 66 inches above the tracks. W

hen
a com

pro-
m

ise m
ust be m

ade, the best arrangem
ent is to have

the dock level low
er than the floors of the

cars to be
served. T

his perm
its dock boards to slant

up into
rather than dow

n into the
car. T

his saves space w
ithin

the car w
here every square inch is im

portant for
m

aneuvering equipm
ent.

A
nother critical dim

ension is the distance
betw

een the center line of the track and the edge of
the platform

 because it determ
ines the

am
ount of

open space or gap betw
een the side of the car and the

platform
. C

ars vary in w
idth betw

een 123
to 125

inches. T
he center line dim

ension recom
m

ended by
the railroads is 68 inches, and this results in

a gap at
the platform

's edge of betw
een 51/2 and 61/2 inches.

R
efrigerator cars have their floor racks set inboard

to
allow

 the insulated doors to close properly w
hich

results in a longer dock board being required to
bridge the gap than is required w

ith box
cars.

C
ertain m

inim
um

 clearances
are required

betw
een the car and the building

or an overhead can-
opy. In planning a central food storage building, it is
im

portant to have such dim
ensions approved by the,

railroad com
pany providing the

spur. M
ost rehigerit.:

for cars have a refrigeration system
 operated by diesel

m
otors. W

hen these cars are in position for unloading,
the refrigeration equipm

entcan be operated E
y elec.

tricity. T
his alternate source ofpow

er can be supplied,
by an appropriate electrical outlet and cable

at the
rail dock, and refrigeration

can be m
aintained if the

unloading interval is extended beyond the lim
its of

the diesel fuel supply in the rail
car. T

he rail com
pany

providing the spur w
ill supply the particulars oftype

of cable and electrical current rew
ired.

FIG
U

R
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R
ail dearboanl w

ith adiustable
incline far use w

hen receiving
platform

 is below
 floor level

of rail ear.
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ail
cars containing staple foods 'r frozen foods packed
in cases or bulk foods packaf4ed in bags

or bales, such
as sugar and flour, are usually unloaded by convey-
ors. If such supplies are received in unitized loads
shipped on pallets, pallot handling equipm

ent w
ill be

necessary.1. C
onvey/Jr U

nloading: W
heel, roller,

or
belt conveyors are m

ost w
idely used to unload

cars.
T

he efficiency of such
an operation is dependent upon

how
 quickly tie equipm

ent
can be assem

bled into-
w

orking conattion and the ease w
ith w

hich it
can be

extended as the w
ork m

oves tow
ard the ends of

the
car.

belt-type pow
ered conveyor is m

ost suit-
able for the m

ovem
ent of bagged supplies such

as
sugar or flour. L

arge, irregular sized item
s such

as
cylindrical shipping containers, com

m
only

used for
shipping shortening or frozen eggs and fruits,can also
be handled m

ost effectively
on a belt-type pow

ered
conveyor.T

he use of conveyor equipm
ent

can reduce
the handlings required; how

ever,
a m

inim
um

 labor
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ing platform
 design are the w

idth and length of the
vehicles. T

he w
idth of trucks w

ill be close to or
exactly 8 feetthe legal lim

it in m
ost states. T

he
length in m

ost cases w
ill include the tractor and

trailer although in som
e localities the trailer m

ay be
rem

oved for unloading and recovered w
hen supplies

have been unloaded.

M
ethods of U

nloading T
rucks: E

nd unloading is the
norm

al procedure w
ith van type trucks and/or trail-

ers, w
hereas, side unloading is required w

hen unload-
ing box or refrigerator cars. T

he end unloading of
trucks increases the area available for unloading as
the carrier acts as an extension of the receiving plat-
form

 and requires generally less room
 for m

aneuver-
ing m

aterials handling equipm
ent than is the case in

unloading rail cars.

1. C
onveyor U

nloading: T
he use of conveyor

equipm
ent in unloading trucks and trailers is facili-

tated in that the conveyor equipm
ent needs to be ex-

tended in but one direction as the unloading pro-
gresses. In unloading rail cars, m

ovem
ent and adjust-

m
ent of conveyor equipm

ent is required to m
ove sup-

plies from
 both ends of the car to the center door for

unloading. T
he considerations previously described in

the use of conveyor equipm
ent for unloading rail cars

24
F

IG
U

R
E7

F
IG

U
R

E
 8 M

eat stored at m
ein -veil system

.

otherw
ise applies to the use of this equipm

ent w
hen

unloading trucks or trailers.

2. Pallet U
nloading: Supplies to be unloaded

c

from
 trucks and/or trailers can be effectively rem

oved'
through the use of pallet handling equipm

ent
to the m

ethods described for use w
hen unloading rail

cars. U
nitized loads on pallets can be picked up at

the door end of the car by low
 or high-lift pallet

trucks, and the low
-lift truck used to rem

ove pld let
loads as the unloading

progresses to the end
of the

carrier.
If supplies are net shipped in unitized pallet

loads, they m
ust be m

anually loaded on to pallets
w

ithin the truck and rem
oved by m

echanical pallet
handling equipm

ent. A
 low

-lift, pow
ered or m

anual
truck is best suited for m

oving supplies to the receiv-
ing platform

.

3. M
ono-rail U

nloading: M
eat supplies not

packed in boxes, drum
s, or barrels are 'isually m

oved
from

 the carrier to refrigerated storage by m
eans of

an overhead single rail and w
ith m

eat hooks equipped
for travel on the rail. T

he positioning of the over-
head track should be designed to provide m

inim
um

interference w
ith overhead clearances required for the

use of pallet m
oving equipm

ent and supplies across
the receiving dock. Sections of the overhead rail
should be designed to be easily rem

ovable w
hen not

in use to reduce clearance problem
s.
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B
uilding obstructions: Im

portant to the internal
m

ovem
ent and storage of supplies are corridors, doors,

and aisles w
hich do not reduce clearances necessary

for m
aterial handling m

ethods and equipm
ent

planned for such operations.
E

ngineers and m
echanics w

ho plan and 1:1-
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ST
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R
A

G
E

 O
F ST

A
PL

E
S: C

ar-s of canned
or bot-

tled products not
requiring refrigeration lend them

-
selves to

storage m
ethods w

hich afford opportunity
to utilize the m

axim
um

cubage of storage areas.
M

ethods of storage, regardless of the
product stored,

has as its objectives:

a) M
axim

um
 utilization ofspace consistent w

ith
the tim

e, effort, and labor
costs appropriate

to the need for such
space utilization.

flotation of supplies to
m

ove out of inven-
tory on a first infirst out system

.
Storage of supplies w

hich facilitates both
the placem

ont of
supplies into storage and

the rem
oval of supplies w

hen
required

T
o extend the

storage life of the supplies by
providing storage conditions m

ost suitable
to the products in storage.

M
ost m

odern food
storage w

arehouses pro-
vide storage areas for

staple foods (such as eases of
canned foods) w

hich provide high
ceilings and m

axi-
m

um
 vertical storing of supplies. H

igh lift
pallet

trucks are required to
m

ove previously unitized pallet
loads into storage

position.
T

o obtain m
axim

um
use of cubage provided

in high ceiling (16 to 18
feet) storage room

s w
ithout

requiring that duplicate areas be established for
loiit!..t>

level stock selection,
pallet racks m

ust be utilis4T
Pallet racks are

usually constructed of tw
o or

steel rails supported above the
floor by vertical aiiM

posts. T
he height of the horizontal rails is adjustable

and are usually locoed
at a level w

hich
m

anual stock selection from
 the

pallet load
on the floor (under the rack pallet

support rails
Pallet loads of supplies,

not required to be in
tion for m

anual stock selection,are stored in tiers oa
top of the pallet support rails.

A
s supplies stored

on pallets at floor kid
are exhausted, a pallet load is rem

oved from
a tiered

position on or above the pallet
support rails and low

-
ered into position to be available for

m
anual stock

selection.Staples received in bags such as
sugar, flour,

and dried vegetables, do
not provide sufficient stabil-

ity w
hen stacked vertically to perm

it
storage at high

elevations. If pallets are used,
sm

ooth, double faced
pallets designed to reduce the dam

age
to the contain-

ers otherw
ise resulting from

 use of
rough surfaced

com
m

on pallets are recom
m

ended.

Stock selection:
Supplies assem

bled into orders for
shipm

ent from
 the central food

storage building are
usually w

ithdraw
n from

 storage m
anually, placed

on
pallets, sem

i-live skids, or hand trucks, and m
oved

Jo,
m

ixed loads of supplies to the
shipping area.

--'

pallets are used, a low
-lift m

anual
or pow

ered
let truck is em

ployed and in the
case of

skids, a skid jack is used.
Personnel engaged in stock selection

w
ill

quire a m
inim

um
 of tim

e for this function if
su

are stored to provide for a m
inim

um
 path of th

w
hen so engaged. T

he fastest
m

oving supplies as,
as the heaviest supplies should be located

nesri
the entrance doors of the various

storage
H

eavy, large packages of non-fragile;,
should be the first item

s 'loaded
on the pallci.ai'



-7
-7

-7

...
m

om
im

am
im

ill
ill

i1
11

11
11

1m
m

im
m

r

FO
O

D
 S

T
O

R
E

S
FA

C
IL

IT
IE

S

be
in

g 
us

ed
 w

he
n 

se
le

ct
in

g
st

oc
k 

fo
r 

or
de

rs
.,

Sm
al

le
r

pa
ck

ag
es

 o
r 

pr
od

uc
ts

 o
f

a 
fr

ag
ile

 n
at

ur
e 

sh
ou

ld
 b

e
lo

ad
ed

 o
n 

se
pa

ra
te

 p
al

le
ts

or
 s

ki
ds

 s
o 

th
at

 th
es

e 
ite

m
s

ca
n 

be
 lo

ad
ed

 o
nt

o 
th

e 
de

liv
er

y 
tr

uc
k

af
te

r 
th

e 
he

av
-

ie
r 

ite
m

s 
ha

ve
 b

ee
n 

ar
ra

ng
ed

am
on

g 
th

e 
lo

w
er

 la
ye

rs
in

 th
e 

de
liv

er
y 

tr
uc

k.
It

em
s 

ar
ra

ng
ed

on
 th

e 
pa

lle
t o

r 
sk

id
 b

ei
ng

us
ed

 f
or

 a
ss

em
bl

y 
of

 s
to

ck
se

le
ct

ed
 f

or
 s

hi
pm

en
t s

ho
ul

d
be

 p
la

ce
d 

in
 s

uc
h 

or
de

r
as

 to
 f

ac
ili

ta
te

 th
e 

fu
nc

tio
n

of
 c

ou
nt

in
g 

an
d 

ch
ec

ki
ng

th
es

e 
ite

m
s 

w
he

n 
lo

ad
in

g
th

e 
de

liv
er

y 
ve

hi
cl

e.
M

od
er

n 
fo

od
 w

ar
eh

ou
se

s
de

si
gn

ed
 f

or
an

 e
x-

tr
em

el
y 

la
rg

e 
vo

lu
m

e 
of

st
or

ag
e 

an
d 

sh
ip

m
en

t o
f s

up
-

pl
ie

s 
us

e 
fo

ur
 w

he
el

 tr
uc

ks
m

ov
ed

 m
ec

ha
ni

ca
lly

th
ro

ug
h 

th
e 

st
or

ag
e

ar
ea

s.
 S

up
pl

ie
s 

ar
e 

se
le

ct
ed

 b
y

ha
nd

 a
lo

ng
 th

e 
ro

ut
e 

fo
llo

w
ed

by
 th

es
e 

ve
hi

cl
es

, a
nd

,
th

e 
st

oc
k 

so
 s

el
ec

te
d

is
 m

ov
ed

, w
ith

ou
t a

dd
iti

on
al

m
an

ua
l l

ab
or

, t
o 

th
e 

sh
ip

pi
ng

ar
ea

.
A

no
th

er
 m

et
ho

d 
em

pl
oy

ed
in

 la
rg

e 
vo

lu
m

e
w

ar
eh

ou
se

 is
 th

e
us

e 
of

 g
ra

vi
ty

 a
nd

 p
ow

er
ed

co
nv

ey
or

sy
st

er
as

 (
se

e 
Fi

gu
re

 1
9)

. B
ot

h 
of

th
es

e 
m

et
ho

ds
 r

e-
du

ce
 th

e 
ne

ed
 f

or
 la

bo
r

re
qu

ir
ed

 to
 m

ov
e 

su
pp

lie
s

fr
om

 s
to

ra
ge

 to
 th

e 
de

liv
er

y
ar

ea
; h

ow
ev

er
, v

ol
um

e
re

qu
ir

ed
 to

 m
ak

e 
th

es
e

ap
pl

ic
at

io
ns

 p
ra

ct
ic

al
 d

oe
s

no
t e

xi
st

, i
n 

a 
co

lle
ge

 o
r 

un
iv

er
si

ty
ce

nt
ra

l f
oo

d 
st

or
ag

e
bu

ga
ig

.

Pe
ri

sh
ab

le
 s

up
pl

ie
s 

sh
ou

ld
be

 r
et

ai
ne

d 
in

re
-

fr
ig

er
at

ed
 s

to
ra

ge
ar

ea
s 

af
te

r 
th

ey
 a

re
 a

ss
em

bl
ed

 f
or

de
liv

er
y 

an
d 

m
ov

ed
as

 q
ui

ck
ly

 a
s 

po
ss

ib
le

 to
 th

e 
sh

ip
-

pi
ng

 a
re

a 
fo

r 
pr

om
pt

 lo
ad

in
g

on
to

 th
e 

de
liv

er
y 

tr
uc

k.
Sh

ip
p 

g 
co

nt
ai

ne
rs

 w
ill

ne
ed

 to
 b

e 
pr

ov
id

ed
fo

r 
th

e 
sh

ip
m

en
t o

f 
fr

es
h

m
ea

t a
nd

 p
ou

ltr
y 

pr
od

uc
ts

.
A

lu
m

in
um

 s
hi

pp
in

g
co

nt
ai

ne
rs

, e
qu

ip
pe

d 
w

ith
 s

el
f-

st
ac

ld
ng

 h
an

dl
es

 a
nd

co
ns

tr
uc

te
d 

to
 n

es
t

on
e 

w
ith

in
th

e 
ot

he
r,

ar
e 

m
an

uf
ac

tu
re

d 
fo

r 
us

e
as

 th
e 

sh
ip

pi
ng

co
nt

ai
ne

r 
fo

r 
su

ch
 p

ro
du

ct
s.

O
rd

er
s 

ca
n 

be
pr

ea
s-

se
m

bl
ed

, p
la

ce
d 

in
 th

e
al

um
in

um
 lu

gs
, a

nd
 th

e 
lu

gs
lo

ad
ed

 o
nt

o 
ha

nd
 tr

uc
ks

or
 s

em
i-

liv
e 

sk
id

s.
 S

up
pl

ie
s

so
 a

ss
em

bl
ed

 a
re

 th
en

 h
el

d 
in

 r
ef

ri
ge

ra
te

d
st

or
ag

e 
an

d
m

ov
ed

 p
ro

m
pt

ly
 to

 th
e

de
liv

er
y 

pl
at

fo
rm

 f
or

 s
hi

pm
en

t
to

 th
e 

di
ni

ng
 u

ni
ts

.

SH
IP

PI
N

G
 S

U
PP

L
IE

S

L
oa

di
ng

 th
e 

de
liv

er
y 

tr
uc

k:
Su

pp
lie

s 
ca

n 
be

lo
ad

ed
 in

to
 th

e 
de

liv
er

y 
tr

uc
k

in
 u

ni
t l

oa
ds

 o
n 

pa
lle

ts
an

d 
la

bo
r 

re
qu

ir
ed

 f
or

 th
is

fu
nc

tio
n 

w
ill

 b
e 

m
in

i-
m

iz
ed

. A
 lo

w
-l

if
t p

al
le

t t
ru

ck
w

ill
 b

e 
re

qu
ir

ed
 f

or
 th

is
op

er
at

io
n 

as
 th

e 
lo

ad
in

g 
do

or
 o

f 
th

e
de

liv
er

y 
ve

hi
cl

e
w

ill
 s

el
do

m
 p

ro
vi

de
 th

e
cl

ea
ra

nc
e 

ne
ed

ed
 f

or
us

e 
of

a 
hi

gh
-l

if
t p

al
le

t t
ru

ck
. W

he
n 

th
is

 m
et

ho
d

of
 lo

ad
in

g

C
on

th
W

ou
t c

ab
 I

n 
Ih

m
ie

 s
lo

t
fe

w



M
IR

4

- -

is utilized, it is also possible to unload at the deliV
ery

point in the sam
e m

anner, and the labor required for
unloading is again reduced. E

quipm
ent for: plait

handling w
ill either n...ed to be carried w

ith thc 4e-
livery or duplicated at the receiving unit.

T
w

o difficulties w
ill be encountered if this

m
ethod is utilized

I. Supplies of m
ixed item

s loaded onto
a pallet are

difficult to count and check accurately and
errors in

checking orders onto the delivery vehicle w
ill be m

ore
frequent
2. Supplies of m

ixed item
s transported in pallet loads

do not provide the stability for
supplies that is ob-

tained if boxes, bags, drum
s, and

cases are individ-
ually placed into position in the truck by hand.

M
anual loading of individual item

s neces-
sitates a separate handling of each item

 of
supply;

how
ever, it does perm

it accurate checking of
sup-

plies as they are loaded for shipm
ent; perm

its m
axi-

m
um

 utilization of space w
ithin the delivery vehicle,

and also enables placem
ent of individual item

s w
ithin

the delivery truck in a m
anner w

hich w
ill reduce the

possibility of dam
age to supplies during delivery.

D
elivery schedules: Schedules

developed for deliv-
ery of supplies to the units served by the central food

.44
"*-

,

and the level of supplies desired to be on
in the dining halls.

--...tvv.
2. Foods of a

very perishable nature
to

delivered m
ore frequently than foods

.

longer storage life.
3. W

hen requisitions are prepared fo:
soitoil

;"

desired for shipm
ent to dining halls,

requisitions for various types of products (is
.

1

poultry and fish; staples; produce; and pecigia!,,t
.:

ables) w
ill facilitate the function of prepatinigg

requisitions. A
 delivery schedule designed, t ',.?

m
ake separate deliveries of supplies listed

such requisitions w
ill reduce the labor and tIn

required to assem
ble supplies in that supplies ID

,
be selected are generally located in the sjJ.
general storage areas.

411

D
elivery vehicles: D

elivery trucks should be 41
signed w

ith interior body dim
ensions w

hich are beet
suited to the quantity, shape and size of the

supp
to be transported. T

he size of the vehicle w
ill have

effect
upon the econom

y of operation and also
dictate the personnel required for unloading
lions at the dining halls. If cabinets for the
of bakery products are to be transported, the

s.

body w
idth should be of a dim

ension to avoid the
of load

space w
hen cabinets are being transported

m
ethod of anchoring w

heeled vehicles such
skik

inets also needs to be provided w
ithin the body

-

delivery truck.
T

he height of the truck B
oor above the

is an im
portant factor w

hen loading or
Ideally, the shipping platform

 in the
. o

storage building and the receiving solatklas,,
dining baflsshO

ul&
be:*.*kagbt

hei
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ar

e 
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ad
ed

 a
nd

 r
em

ov
ed

m
an

ua
lly



0 ry

4..



+
4.

no
ui

te
25

Pe
lle

t d
es

tin
ed

 f
or

 u
se

 w
ith

 lw
iv

4i
ft

pe
lle

t t
ru

ck
. S

pa
ce

s 
ar

e 
pr

ov
id

ed
an

th
e 

to
w

er
 s

ur
fa

ce
 to

 a
llo

w
 th

e 
pa

lle
t

w
he

el
s 

to
 m

oo
d 

th
e 

fl
oo

r.
FI

G
U

R
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O

dd
 n

um
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re
d 

la
ye

rs
 1

1-
3-

3
at
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pl

ac
ed

 e
n 

pa
lle

t a
s 

la
ye

r 
1 

ab
ov

e.

C
E

N
T

R
A

L
 F

O
O

D
ST

O
R

E
S 

FA
C

IL
IT

IE
S

to
w

-l
if

t m
an

ua
l p

al
le

t t
in

ic
k

C
on

ve
yo

r 
eq

ui
pm

en
t h

as
m

an
y 

ap
pl

ic
at

io
ns

in
 o

pe
ra

tio
ns

 in
vo

lv
in

g 
th

e
as

se
m

bl
y 

or
 p

ro
du

ct
io

n 
of

a 
fi

ni
sh

ed
 p

ro
du

ct
. T

he
 r

eq
ui

re
m

en
t t

o 
m

ov
e 

pr
ot

hi
ct

s
th

ro
ug

h 
va

ri
ou

s 
pr

od
uc

tio
n

st
ag

es
 w

ith
 a

 m
in

im
um

of
 h

an
dl

in
g 

an
d 

la
bo

r
is

 s
at

is
Se

d 
in

 m
an

y 
si

tu
at

io
ns

by
 th

e 
us

e 
of

co
nv

ey
or

 e
qu

ip
m

en
t. 

E
xa

m
pl

es
 o

f 
th

e
ap

pl
ic

at
io

n 
of

co
nv

ey
or

 e
qu

ir
 a

ne
nt

 to
 p

ro
du

ct
io

n
op

-
er

at
io

ns
 in

 a
 c

en
tr

al
 f

oo
d

st
or

ag
e 

ba
ke

ry
 a

re
 p

ic
tu

re
d

be
lo

w
.

Pa
lle

t h
an

dl
in

g
eq

ui
pm

en
t: 

Pa
lle

t t
ru

ck
s 

ca
n 

be
cl

as
si

fi
ed

 a
s

po
w

e.
 e

d 
or

 m
an

ua
lly

 o
pe

ra
te

d.
 P

ow
er

ed
tr

uc
ks

 u
se

d 
in

 f
oo

d
w

ar
eh

ou
se

s 
ar

e 
ge

ne
ra

lly
 e

le
c-

tr
ic

al
ly

 p
ow

er
ed

 w
ith

 d
ri

vi
ng

m
ec

ha
ni

sm
s 

to
 r

ai
se

 a
nd

lo
w

er
 th

e 
su

pp
lie

s 
ar

.d
 a

ls
o

po
w

er
ed

 to
 tr

an
sp

or
t b

ot
h

th
e 

su
pp

lie
s 

an
d 

th
e

op
er

at
or

. S
m

al
le

r 
tr

uc
ks

 o
f 

th
is

ty
pe

 a
re

 n
ot

 d
es

ig
ne

d 
to

tr
an

sp
or

t t
he

 o
pe

ra
to

r.
 O

p-
er

at
in

g 
co

nt
ro

ls
, i

n 
th

e 
la

tte
r

ca
se

, a
re

 lo
ca

te
d 

in
 th

e
ha

nd
le

, o
f 

th
e 

tr
uc

k 
an

d
op

er
at

ed
 b

y 
pe

rs
on

ne
l s

ta
nd

-

N
.

in
g 

w
ith

in
 a

rm
s 

le
ng

th
of

 th
e 

tr
uc

k 
ha

nd
le

.
Po

w
er

ed
 p

al
le

t t
ru

ck
s

ca
n 

al
so

 b
e 

cl
as

si
fi

ed
in

 c
on

si
de

ra
tio

n 
of

 th
e

po
in

ts
 o

f 
ba

la
nc

e 
pr

ov
id

ed
to

gi
ve

 s
ta

bi
lit

y 
to

 th
e 

tr
uc

k
w

he
n 

ha
nd

lin
g 

su
pp

lie
s.

C
ou

nt
er

ba
la

nc
e 

ve
hi

cl
es

ha
ve

 th
re

e 
(i

nf
re

qu
en

tly
fo

ur
) 

w
he

el
s 

w
ith

m
os

t o
f 

th
e 

w
ei

gh
t o

f 
th

e 
ve

hi
cl

e
be

hi
nd

 th
e 

el
ev

at
in

g 
fo

rk
s.

T
he

 s
ec

on
d 

ge
ne

ra
l

cl
as

si
fi

ca
tio

n 
of

 p
al

le
t

tr
uc

k 
is

 th
e 

"o
ut

-r
ig

ge
r"

ty
pe

. T
hi

s 
ve

hi
cl

e 
at

so
 h

as
th

re
e 

po
in

t s
us

pe
ns

io
n

w
ith

 th
e 

fr
on

t w
he

el
s 

lo
ca

te
d

in
 a

rm
s 

fo
rw

ar
d 

of
 th

e
tr

uc
k 

bo
dy

 a
nd

 u
nd

er
 th

e
el

ev
at

in
g 

fo
rk

s 
(a

rm
s)

.
T

he
 a

rm
s 

co
nt

ai
ni

ng
 th

e
fo

r-
w

ar
d 

w
he

el
s 

pr
oj

ec
t

ai
m

%
 th

e 
si

de
 o

f 
an

d 
un

de
r

th
e

lo
ad

 s
ur

fa
ce

 o
f 

th
e 

pa
lle

t.
T

hi
s 

ty
pe

 o
f 

ve
hi

cl
e

is
 li

gh
te

r 
in

 w
ei

gh
t t

ha
n

a 
co

un
te

rb
al

an
ce

 tr
uc

k 
of

 th
e

sa
m

e 
lif

tin
g 

ca
pa

ci
ty

an
d,

 b
ec

au
se

 o
f 

its
 s

ho
rt

er
bo

dy
, r

eq
ui

re
s 

le
ss

 a
is

le
sp

ac
e 

fo
r 

m
an

eu
ve

ri
ng

 th
an

 d
oe

s
a 
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uc

k 
of
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e 

co
un

-
te
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al
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ce
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R

P
E

S
aulA

w
 skid w

ish lack asisesd
posviolie s arm

 saute cue

operated
truck. are

lift
a sufficient

olf the
-

m
it horiiontal m

ovem
ent of

lies. Patti
w

ith this type
require sii0oelk kr the

face to perm
it thew

in the carrying
thrcrzgh and contact the floor.

Pallets can be obtained in
a variety

H
ies, design, and sizes and constructed of

or w
oo.'. Inform

ation concerning the deep/
priiite for use w

ith various types of pallet
equipm

ent can be obtained from
 the

of the pallet equipm
ent.

If possible, one size and style should
lected for use w

ith all supplies handled
in the

food storage building
as this w

ill reduce the
of pallets required to be

on hand. A
 38" x 38°

is suitable for use w
ith

cases of 6/4#10 canned
item

sa com
m

on institutional shipping container..
cases can be placed on each layer and if each la
is reversed as illustrated in Figure 26 and Figure:
below

, the unit load w
ill

w
ave the desired

Four w
heeled platform

 trucks
are

w
hen handling sm

all quantities of m
ixed supigiii4;

Sem
i-live skids (see Figure 28 and Figure 29Y

form
 the sam

e functions,can be stored on end
not in use, and w

ill reduce the storage
space required;

by four-w
heeled platform

 trucks of sim
ilarsize.:

B
ulk handling equipm

ent:
B

ulk handling
w

ent is seldom
 required in a central food store

building. T
w

o installations practical foruse in ha**
operations are pictured below

. Figure 30 illustratiiit
flour bin for short-tim

e storage of flour and alsoi:
teal elevator used to m

ove flour to
a flour hog010:,

positioned
i

e
m

ixer. Figure 31 illustratei
electrically operated hoist used to position

a
trough over th.." hopper of

a dough divider. T
he

justable gate on the end of the dough trough
fir

to control a. the vp
e of doneh released

divider.
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A
. I
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io
n:

 A
ll

ce
nt

ra
l f

oo
d 

fa
ci

lit
ie

s 
do

te
st

in
g 

in
 v

ar
yi

ng
 d

eg
re

es
:

T
he

 te
st

in
g

pr
og

ra
m

, a
s 

w
el

l a
s 

al
l o

th
e.

 p
ha

se
s

of
 a

ce
nt

ra
l f

ac
ili

ty
, m

us
t b

e 
ta

ilo
re

d
to

 m
ee

t t
he

 r
eq

ui
re

-
m

en
ts

 o
f 

th
e 

in
di

vi
du

al
 in

st
itu

tio
n.

So
m

e 
in

st
itu

tio
ns

pr
ov

id
e 

an
 e

la
bo

ra
te

te
st

 k
itc

he
n 

w
el

l-
eq

ui
pp

ed
 w

ith
ut

en
si

ls
 a

nd
 r

el
at

ed
 it

em
s,

 w
hi

le
ot

he
rs

 m
ay

 h
av

e 
on

ly
a 

sm
al

l r
oo

m
 f

or
 s

am
pl

e 
op

en
in

g 
in

 th
e

ce
nt

ra
l f

ac
il-

ity
 a

nd
 d

o 
co

ok
in

g 
an

d 
ot

he
r

te
st

in
g 

in
 th

e 
ki

tc
he

ns
of

 th
e 

fo
od

-c
on

su
m

in
g

un
its

. I
n 

co
ns

id
er

in
g 

w
he

th
er

or
 n

ot
 to

 in
cl

ud
e 

a 
te

st
 k

itc
he

n 
it 

is
ve

ry
 d

if
fi

cu
lt 

to
es

ta
bl

is
h 

a 
ri

gi
d 

ru
le

ev
er

yo
ne

 m
ay

 f
ol

lo
w

, b
ut

 th
er

e
is

 li
ttl

e 
do

ub
t t

ha
t s

uc
h

a 
ki

tc
he

n,
 c

on
ta

in
in

g 
so

m
e

of
 th

e 
m

or
e

ne
ce

ss
ar

y 
te

st
in

g 
eq

ui
pm

en
t, 

w
ill

pr
ov

e
w

or
th

w
hi

le
.

A
ft

er
 r

ea
ch

in
g

a 
de

ci
si

on
 to

 in
cl

ud
e 

a 
te

st
ki

tc
he

n,
 c

on
si

de
ra

bl
e 

th
ou

gh
t

sh
ou

ld
 b

e 
gi

ve
n 

to
 it

s
ge

ne
ra

l c
ha

ra
ct

er
, i

.e
., 

w
he

th
er

it 
sh

ou
ld

 b
e 

a 
ho

m
e

st
yl

e 
or

 c
om

m
er

ci
al

ty
pe

 in
st

al
la

tio
n.

 O
bv

io
us

ly
, t

he
la

tte
r 

w
ou

l. 
be

 in
ch

m
or

e 
ex

pe
ns

iv
e 

an
d 

el
ab

or
at

e,
as

 it
 w

ou
ld

 in
cl

ud
e 

pr
es

su
re

 c
oo

ke
rs

 a
nd

 s
im

ila
r

eq
ui

pm
en

t f
ou

nd
 in

 th
e 

la
rg

er
 in

st
itu

tio
na

l
ki

tc
he

ns
.

H
ow

ev
er

, t
he

re
ar

e 
ad

va
nt

ag
es

 to
 s

uc
h 

a 
se

tu
p,

 a
s

m
er

ch
an

di
se

 w
ou

ld
 b

e 
te

st
ed

 u
nd

er
co

nd
iti

on
s 

co
rr

e-
sp

on
di

ng
 to

 th
os

e 
in

 f
oo

d-
co

ns
um

in
g

un
its

. W
hi

le
 n

ot
an

 in
te

gr
al

 p
ar

t o
f 

th
e 

te
st

 k
itc

he
n,

 it
 is

 h
ig

hl
y 

de
si

r-
ab

le
 to

 p
ro

vi
de

a 
sm

al
l r

oo
m

 c
on

tig
uo

us
 th

er
et

o 
fo

r
th

e 
st

or
ag

e 
of

 m
er

ch
an

di
se

sa
m

pl
es

. D
ur

in
g 

ce
rt

ai
n

pe
ri

od
s 

w
he

n 
bu

yi
ng

 is
 h

ea
vy

, a
de

qu
at

e
sp

ac
e 

fo
r

C
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O
R
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FA
C
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IE
S

th
es

e 
ite
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ar
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e 
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n 

w
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e 

qu
ite
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el
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ul

.
It

 is
 s

om
et

im
es

 d
if

fi
cu

lt
to

 o
bt

ai
n 

su
ff

ic
ie

nt
fu

nd
s 

to
 p

ro
vi

de
a 

co
m

pl
et

e 
te

st
 k

itc
he

n,
 b
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au

se
th

es
e 

ki
tc

he
ns

 d
o

no
t c

on
tr

ib
ut

e 
di

re
ct

ly
 to

 s
er

vi
ng

th
e 

fo
od

-c
on

su
m

in
g 

un
its

an
d 

fu
nd

s 
fo

r 
th

e 
fa

ci
lit

y
its

el
f 

m
ay

 b
e 

lim
ite

d.
 H

ow
ev

er
,

th
e 

in
di

re
ct

 b
en

ef
it

to
 th

e 
un

its
 s

er
ve

d 
th

ro
ug

h 
be

tte
r

pr
od

uc
ts

 s
ho

ul
d 

no
t
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 o

ve
rl

oo
ke

d.

B
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ou

t: 
It
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ill

 b
e 
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se

nt
ia

l t
o 
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e 
an
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ar

ly
 d

ec
i-

si
on

 c
on

ce
rn

in
g 
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e 

si
te

 o
f 

th
e

te
st

 k
itc

he
n.
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 r
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m
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nt

ai
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ng
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ro
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m

at
el
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fi

ve
 h

un
dr

ed
to

 s
ev

en
 h

un
-

dr
ed

 s
qu

ar
e 

fe
et

 s
ho

ul
d
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ff
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e,

 b
ut

 f
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so
m

e 
th

is
 s

iz
e

m
ay

 b
e 

ex
ce

ss
iv

e.
 C

on
si

de
ra

tio
n 

sh
ou

ld
be
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iv

en
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e
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e 

re
qu

ir
ed

 f
c 

de
m
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st

ra
tio

ns
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m

ee
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 s
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h
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 m

en
u 

pl
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ng
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y 
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an

s,
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es
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r 
va
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ou

s
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ou
ps

 s
uc
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 r
es

id
en

ce
 h

al
ls

 c
oo

ks
, f
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ul

ty
w

iv
es

'
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ok
in

g 
cl

ub
s,

 c
on

fe
re

nc
es

w
ith

 d
ie

tit
ia

ns
 a

nd
 v

is
ito

rs
,

em
pl

oy
ee

s'
 m

ee
tin
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, e

tc
.

Si
nc

e 
sp

ac
e 

fo
r 

th
es

e
ge

n-
er
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 p

ur
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se
s 

ge
ne

ra
lly

is
 n

ot
 a

va
ila

bl
e,

 it
 is

 g
oo

d
pu

bl
ic

 r
el

at
io

ns
 if

 th
e

te
st

 k
itc

he
n 
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be
 d

iv
er

te
d
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e 

fu
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ns

 w
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ou
t
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er
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w
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 it
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m
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d 
th
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th

e 
ki
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he

n 
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 f
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n 

em
pl
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ee
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is

 w
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ld
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el
y 
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e 
w
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its

 m
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un
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 b
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ator. T
ables w

ith folding legs and chairs thatcan be
stacked w

ill provide
greater flexibility. U

nless the re-
frigerator contains several cubic feet of

deep freeze
space, a sm

all deep freeze for holding frozen item
s is

desirable. T
he rem

ainder of the installation
m

ight
consist of sm

aller utensils, dishes,
silverw

are, glass-
w

are, and other m
inor equipm

ent. T
he latter

category
includes such item

s
as an electric can opener, sieve

for separating liquids from
solids, an accurate scale,

large flat pans for dum
ping products for

inspection,
m

iscellaneous therm
om

eters, and
various testing m

a-
chines such as those used for

determ
ining the fat con-

tent of ham
burger. In the early

stages it is preferable
to err on the conservative side and

purchase only the
m

ore essential kitchen equipm
ent. A

s
experience de-

velops later acquisitions can be m
ade.

D
. Q

uality C
ontrol:

Satisfactory quality control is a
problem

 for all food-producing
areas. In the final an-

alysis, the best test for
any product is the degree of its

acceptance by the consum
ers. H

ow
ever,

a progressive
operation w

ill not sit back and w
ait for

com
plaints. It

w
ill m

ake
every effort to m

aintain standards that w
ill

avoid com
pinints. O

ne of the
prim

ary objectives of a
central food facility is the

production or procurem
ent

of products of a quality that w
illbest satisfy the needs

of its custom
ers. T

he
m

anagem
ent, therefore, should

continuously be on the lookout for
new

 procedures
and new

 products that w
ill better

m
eet these needs.

Q
uality control in the production

areas of the
central facility generally w

ill be confined
to the cen-

tral bakery, ice
cream

 room
, central fresh produce

preparation room
, and the m

eat shop, w
here ham

bur .
ger, sausages m

eat 104 ar other, products
m

ay be pro-
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duced. N
ot all central

ties w
ill contain

units, and som
e

m
ay
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n the other
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*
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purchased.A
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one of the pradaetliet
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on to central food facilities.
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doubtedly the greatest problem
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::
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products B
read4'
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anufactured in the
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 .'!""4'451"
not appear to be a serious problem

. C
entral

lion of fresh fruits and vegetables is
pnt
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 institutions. Q

uality control in this
are*

Problem
 bedlam

 of irreflO
W

;



b.
- 

ST
O

R
E

S 
FA

C
IL

IT
IE

S

pl
y 

of
 r

aw
 m

at
er

ia
ls

, t
ra

ns
po

rt
at

io
n 

pr
ob

le
m

s,
 th

e
us

e
of

 p
re

se
rv

at
iv

es
, e

tc
. A

lth
ou

gh
 n

ot
 d

ir
ec

tly
 r

el
at

ed
to

qu
al

ity
 c

on
tr

ol
 o

f 
ce

nt
ra

l p
ro

du
ce

 p
re

pa
ra

tio
n,

 it
sh

ou
ld

 b
e 

po
in

te
d 

ou
t t

ha
t i

t i
s 

so
m

et
im

es
 d

if
fi

cu
lt

to
th

e 
st

af
f 

in
 th

is
 p

ha
se

 o
f 

th
e 

op
er

at
io

n 
oc

cu
pi

ed
m

in
g 

pe
ri

od
s 

of
 lo

w
 d

em
an

d.
Si

nc
e 

m
ea

t i
te

m
s 

ar
e

a 
ve

ry
 im

po
rt

an
t p

ar
t o

f
'e

ve
ry

m
en

u,
 th

ei
r 

qu
al

ity
 c

an
 g

o 
a 

lo
ng

 w
ay

 to
w

ar
d

de
te

rm
in

in
g 

th
e 

su
cc

es
s 

or
 f

ai
lu

re
 o

f 
th

e 
ce

nt
ra

l f
a-

ei
lit

y.
 S

au
sa

ge
, m

ea
t l

oa
f,

 a
nd

 h
am

bu
rg

er
 p

ro
ce

ss
ed

in
 th

e 
fa

ci
lit

y 
its

el
f 

sh
ou

ld
 b

e 
sc

ru
tin

iz
ed

 c
lo

se
ly

 a
t a

ll
tim

es
 tc

 m
ai

nt
ai

n 
a 

hi
gh

 d
eg

re
e 

of
 q

ua
lit

y.
 T

he
 f

at
co

nt
en

t o
f 

th
es

e 
ite

m
s 

sh
ou

ld
 b

e 
ca

re
fu

lly
 w

at
ch

ed
.

ui
pm

en
t t

o 
m

ak
e 

pr
op

er
 te

st
s 

is
 a

va
ila

bl
e,

 a
nd

 it
 is

*c
om

m
en

de
d 

th
at

 s
uc

h 
te

st
s 

be
 m

ad
e 

fr
om

 ti
m

e 
to

E
qu

al
ly

 im
po

rt
an

t i
s 

th
e 

qu
al

ity
 o

f 
th

e 
ra

w
 in

-
ts

. N
ea

rl
y 

al
l c

en
tr

al
 f

ac
ili

tie
s 

pr
od

uc
e 

th
ei

r
ha

m
bu

rg
er

, b
ut

 th
e 

ex
te

nt
 to

 w
hi

ch
 th

e 
m

ea
t

m
ay

 m
an

uf
ac

tu
re

 o
th

er
 it

em
s 

is
 d

eb
at

ab
le

. N
ot

do
es

 th
is

 r
eq

ui
re

 s
pe

ci
al

 s
ki

lls
, b

ut
 la

bo
r-

sa
vi

ng
ui

pm
en

t a
nd

 s
pa

ce
 to

 c
ar

ry
 o

n 
m

an
uf

ac
tu

ri
ng

 o
p-

O
ns

. M
or

eo
ve

r,
 if

fl
 it

em
s 

of
 c

os
4 

ar
e 

ca
re

fu
lly

=
co

ns
id

er
ed

, t
he

re
 m

ay
 n

ot
 b

e 
an

y 
sa

vi
ng

. I
t i

s 
ex

-
tr

em
el

y 
di

ff
ic

ul
t t

o 
de

fi
ne

 ju
st

 h
ow

 f
ar

 a
 c

en
tr

al
 f

ac
il-

ity
ca

rr
y 

on
 m

ea
t f

ab
ri

ca
tio

n.
 L

oc
al

 la
bo

r 
co

st
s,

.q
ua

lit
y 

co
nt

ro
l, 

pr
ox

im
ity

 to
 s

ou
rc

es
 o

f 
su

pp
ly

, a
nd

co
ns

id
er

at
io

ns
 a

re
 f

ac
to

rs
 th

at
 m

ay
 h

el
p 

to
a 

de
ci

si
on

.

V
es

tin
g 

Sa
m

pl
es

 P
ri

or
 to

 P
ur

ch
as

es
 I

n 
a.

 la
rg

e
4p

ra
tI

O
n 

w
he

re
 it

 is
 o

ft
en

 n
ec

es
sa

ry
 to

 m
ov

e 
ra

th
er

lit
id

ly
 in

 c
on

fi
rm

in
g 

a 
pu

rc
ha

se
 it

 is
 n

ot
 a

lw
ay

s 
fe

a-
t°

 te
st

 s
am

pl
es

. f
lo

w
ev

er
, i

t t
he

re
 h

as
 b

ee
n 

so
m

e
es

tio
n 

ab
ou

t t
he

 q
ua

lit
y 

4 
a 

;p
ea

k 
pr

od
uc

t r
e-

co
st

ly
 p

ur
ch

as
ed

, i
t i

s 
qu

ite
 e

ss
en

tia
l t

ha
t s

am
pl

es
fr

om
 v

ar
io

us
 v

en
do

rs
 b

e 
ob

ta
in

ed
 a

nd
 c

he
ck

ed
 b

ef
or

e
m

ak
in

g 
a 

ne
w

 p
ur

ch
as

e.
 W

he
n 

th
e 

m
er

ch
an

di
se

or
-

de
re

d 
fi

na
lly

 is
 d

el
iv

er
ed

 it
 is

 c
om

m
on

 p
ra

ct
ic

e 
fo

r
so

m
e 

bu
ye

rs
 to

 c
he

ck
 it

 a
ga

in
st

 o
ne

 o
f 

th
e 

sa
m

pl
es

re
ce

iv
ed

 f
ro

m
 th

at
 p

ar
tic

ul
ar

 v
en

do
r 

pr
io

r 
to

pu
r-

ch
as

e,
 W

he
ne

ve
r 

co
m

pl
ai

nt
s 

ar
e 

re
ce

iv
ed

 f
ro

m
 th

e
fo

od
-c

on
su

m
in

g 
un

its
 c

on
ce

rn
in

g 
m

er
ch

an
di

se
re

-
ce

iv
ed

 f
ro

m
 th

e 
ce

nt
ra

l f
ac

ili
ty

 it
 is

 h
ig

hl
y 

im
po

rt
an

t
to

 c
he

ck
 th

e 
qu

al
ity

 o
f 

an
y 

of
 th

at
 p

ar
tic

ul
ar

 lo
t s

til
l

in
 s

to
ck

. T
hi

s 
so

m
et

im
es

 w
ill

 in
di

ca
te

 th
at

 a
ll 

or
 a

 p
ar

t
of

 th
e 

st
oc

k 
st

ill
 o

n 
ha

nd
 is

 n
ot

 s
at

is
fa

ct
or

y 
an

d
ne

ce
s-

si
ta

te
 n

eg
ot

ia
tio

ns
 w

ith
 th

e 
ve

nd
or

 f
ro

m
 w

ho
m

 th
e

pu
rc

ha
se

 w
as

 m
ad

e.
 I

t i
s 

w
el

l t
o 

em
ph

as
iz

e 
th

e 
im

-
po

rt
an

ce
 o

f 
de

al
in

g 
w

ith
 r

el
ia

bl
e 

w
el

l-
es

ta
bl

is
he

d
ve

nd
or

s,
 a

s 
th

ey
 g

en
er

al
ly

 s
ta

nd
 r

ea
dy

 to
 m

ak
e 

re
st

i-
tu

tio
n,

 if
 n

ec
es

sa
ry

.
In

 th
e 

fi
na

l a
na

ly
si

s,
 c

on
si

de
ra

bl
e 

re
sp

on
si

bi
l-

ity
 m

us
t b

e 
ve

st
ed

 in
 th

e 
bu

ye
r,

 a
s 

in
m

an
y 

in
st

an
ce

s
hi

s 
ju

dg
m

en
t a

nd
 p

as
t e

xp
er

ie
nc

e 
w

ith
 c

er
ta

in
 p

ro
du

ct
s

an
d 

ve
nd

or
s 

m
us

t b
e 

re
lie

d 
up

on
. W

hi
le

 h
is

 ju
dg

m
en

t
m

ay
 n

ot
 b

e 
in

fa
lli

bl
e,

 a
s 

tim
e 

go
es

 o
n 

he
 b

ui
ld

s
up

 a
ba

ck
gr

ou
nd

 o
f 

ex
pe

ri
en

ce
 th

at
 a

ss
is

ts
 in

 d
ec

id
in

g 
ho

w
fa

r 
to

 g
o 

in
 te

st
in

g 
pr

od
uc

ts
 b

ef
or

e 
pu

rc
ha

si
ng

. A
ny

el
ab

or
at

e 
te

st
in

g 
pr

oc
ed

ur
e,

 if
 d

ie
tit

ia
ns

 f
ro

m
 f

oo
d-

co
ns

um
in

g 
un

its
 a

re
 c

al
le

d 
in

 f
re

qu
en

tly
, w

ill
 in

vo
lv

e
co

ns
id

er
ab

le
 ti

m
e 

an
d 

ta
ke

 th
es

e 
pe

op
le

aw
ay

 f
ro

m
th

ei
r 

re
gu

la
r 

w
or

k.
 M

or
eo

ve
r 

it 
is

 o
ft

en
 d

if
fi

cu
lt

to
sc

he
du

le
 a

 ti
m

e 
w

he
n 

al
l i

nv
ol

ve
d 

w
ill

 b
e 

av
ai

la
bl

e.
Si

nc
e 

qu
ic

k 
de

ci
si

on
s 

of
te

n 
m

us
t b

e 
m

ad
e,

 f
re

qu
en

t
te

st
in

g 
ca

n 
be

co
m

e 
a 

hi
nd

ra
nc

e 
to

 m
or

e 
ef

fe
zt

iv
e

pr
c-

cu
re

m
en

t a
nd

 d
ef

ea
t i

ts
 m

aj
or

 p
ur

po
se

.

E
. T

es
tin

g 
Pr

oc
ed

ur
es

: T
he

re
ar

e 
no

 s
et

 r
ul

es
 f

or

-.
.i.

`

35

,

,1
 7

 t
f



,

pr
el

im
in

ar
y

te
st

in
g

of
ca

nn
ed

an
d

fr
oz

en
fr

ui
ts

an
d

ve
ge

ta
bl

es
.

So
m

e
of

th
e

m
or

e
co

m
m

on
cr

ite
ri

a
ar

e
co

lo
r,

ge
ne

ra
l

ap
pe

ar
an

ce
,

ta
st

e,
od

or
,

pr
es

en
ce

or
ab

-
se

nc
e

of
fo

re
ig

n
m

at
er

ia
ls

or
br

ok
en

pi
ec

es
,

co
un

t
pe

r
ca

n,
un

if
or

m
ity

of
si

ze
,

ru
m

ne
ss

,
an

d
de

ns
ity

.
In

co
m

-
pa

ri
ng

on
e

sa
m

pl
e

w
ith

an
ot

he
r

on
e

of
ti,

ie
se

pr
el

im
-

in
ar

y
ch

ec
ks

m
ay

m
ile

ou
t

a
pr

od
uc

t
in

sh
or

t
or

de
r.

In
ex

am
in

in
g

fr
oz

en
m

er
ch

an
di

se
th

er
e

is
so

m
et

im
es

ev
id

en
ce

of
th

aw
in

g
an

d
re

fr
ee

zi
ng

.
T

hi
s

ge
ne

ra
lly

ca
n

be
de

te
ct

ed
if

a
po

rt
io

n
of

th
e

pa
ck

ag
e

is
fr

oz
en

in
to

a
so

lid
lu

m
p

w
ith

ic
e

fr
oz

en
be

tw
ee

n
pi

ec
es

of
th

e
pr

od
uc

ts
.

A
ft

er
pr

el
im

in
ar

y
te

st
s

ar
e

co
m

pl
et

ed
th

er
e

m
ay

st
ill

be
so

m
e

qu
es

tio
n

co
nc

er
ni

ng
th

e
fi

na
l

ch
oi

ce
.

In
th

is
ev

en
t

m
or

e
ad

va
nc

ed
te

st
s

w
ill

be
de

si
ra

bl
e.

T
he

se
te

st
s

m
ay

in
cl

ud
e

ve
ri

fi
ca

tio
n

of
dr

ai
ne

d
w

ei
gh

t
fo

r
co

m
pa

ra
tiv

e
pu

rp
os

es
,

co
ok

in
g

th
e

pr
od

uc
ts

,
an

d
fi

na
lly

,
a

bl
in

d
ta

st
e

pa
ne

l
co

m
po

se
d

of
se

ve
ra

l
in

-
di

vi
du

al
s.

In
th

e
fi

na
l

an
al

ys
is

tw
o

or
m

or
e

sa
m

pl
es

m
ay

te
st

eq
ua

lly
w

el
l,

an
d

if
th

is
sh

ou
ld

ha
.

th
e

lo
w

es
t

pr
ic

e
m

ay
be

th
e

de
te

rm
in

in
g

fa
ct

or
.

If
tw

o
pr

ic
es

ha
pp

en
to

be
id

en
tic

al
,

th
ee

th
e

re
pu

ta
tio

n
of

th
e

pa
ck

er
or

pr
oc

es
so

r
m

ay
be

of
as

si
st

an
ce

in
re

ac
h-

in
g

a
de

ci
si

on
.

If
a

la
rg

e
qu

an
tit

y
is

in
vo

lv
ed

it
m

ay
be

de
si

ra
bl

e
to

sp
lit

th
e

or
de

r
be

tw
ee

n
tw

o
ve

nd
or

s.
w

er
e

is
on

e
ot

he
r

m
et

ho
d

of
te

st
in

g
so

m
e-

tim
es

us
ed

.
T

hi
s

co
ns

is
ts

of
ty

in
g

a
pr

od
uc

t
in

on
e

or
m

or
e

fo
od

-c
on

su
m

in
g

ar
ea

r,
fo

r
a

lim
ite

d
pe

ri
od

of
tim

e
to

ob
ta

in
th

e
re

ac
tio

ns
of

th
e

co
ns

um
er

s.
Fo

r
ex

am
pl

e,
a

pr
og

ra
m

of
th

is
so

rt
ca

n
be

us
ed

to
te

st
co

ff
ee

,
w

hi
ch

ha
pp

en
s

to
be

on
e

of
th

e
m

os
t

di
ff

ic
ul

t
pr

od
uc

ts
to

te
st

M
or

eo
ve

r,
it

is
pe

rh
ap

s
th

e
m

os
t

di
ff

i-
cu

lt
of

al
l

pr
od

uc
ts

to
ob

ta
in

an
y

&
w

ee
of

en
cy

in
te

st
re

su
lts

,
be

ca
us

e
of

vi
de

'v
ar

ia
tio

ns
pl

e'
s

ta
st

es
.

T
es

tin
g

m
ea

ts
an

d
si

m
ila

r
ite

m
s

al
so

di
ff

ic
ul

tie
s.

E
ve

ry
on

e
ag

re
es

th
at

it
is

no
t

pM
B

ib
le

to
w

ri
te

le
ng

th
y

fo
ol

-p
ro

of
m

ea
t

sp
ec

if
ic

at
i

no
r

is
it

fe
as

ib
le

to
un

w
ra

p
an

d
in

sp
ec

t
ev

er
y

pi
ec

e.
,

m
ea

t
th

at
en

te
rs

th
e

pl
an

t.
T

hi
s

m
us

t
be

do
ne

a
"s

po
t

ch
ec

ks
w

hi
ch

in
cl

ud
es

ge
ne

ra
l

ap
pe

ar
s,

;
od

or
,

ag
e,

ge
ne

ra
l

co
nf

or
m

ity
to

sp
ec

if
ic

at
io

ns
,

et
e,

ad
di

tio
n

to
th

e
in

iti
al

"s
po

t
ch

ec
k"

at
th

e
tim

e
of

ce
ip

t,
th

e
m

ea
t

cu
tte

rs
ha

ve
an

op
po

rt
un

ity
fo

r
%

A
tte

ex
am

in
at

io
n

of
m

ea
t

at
th

e
tim

e
of

fa
br

ic
at

io
n

an
pr

ep
ar

at
io

n
of

ou
tg

oi
ng

or
de

rs
.

T
he

im
po

rt
an

ce
of

us
in

g
ca

ut
io

n
in

fr
oz

en
m

ea
ts

ca
nn

ot
be

ov
er

-e
m

ph
as

iz
ed

,
as

ap
po

se
?:

an
ce

s
ca

n
be

de
ce

iv
in

g.
So

lid
ly

fr
oz

en
m

ea
ts

m
ay

br
ig

ht
an

d
fr

es
h

in
ap

pe
ar

an
ce

w
ith

no
ev

id
en

ce
or

*
qu

es
tio

na
bl

e
od

or
,

bu
t

af
te

r
th

aw
in

g
ob

je
ct

io
m

al
4,

.;
;f

or
s

an
d

a
st

ic
ky

ap
pe

ar
an

ce
ie

di
ca

tin
g

a
po

ss
ib

ff
itt

of
sp

oi
la

ge
,

m
ay

de
ve

lo
p,

I
is

th
e

bo
rd

er
lin

e
ca

se
hi

.
th

is
ar

ea
th

at
is

m
os

t
di

ff
ic

ul
t.

So
m

e
tim

es
on

ly
a

po
,+

7
tio

n
of

a
sh

ip
m

en
t

m
ay

be
of

du
bi

ou
s

qu
al

ity
,

en
et

so
rt

in
g

is
at

te
m

pt
ed

th
er

e
is

al
w

a'
se

ri
ou

s
da

ng
er

ov
er

lo
ok

in
g

se
m

et
hi

ng
.

M
ea

t
sh

op
pe

rs
on

ne
l

sh
ou

ld
be

al
er

t
fo

r
ex

ce
ss

iv
e

de
hy

dr
at

io
n

an
d

"f
re

ez
e.

F.
'.

bu
rn

s"
in

fr
oz

en
m

ea
ts

.
A

s
pr

ev
io

us
ly

em
ph

as
ta

et
V

;
th

er
e

is
no

su
bs

tit
ut

e
fo

r
ex

pe
ri

en
ce

in
co

pi
ng

th
e

ab
ov

e
pr

ob
le

m
s.

A
ce

nt
ra

l
fa

ci
lit

y,
w

ith
tr

ai
ne

d
pe

rs
on

ne
l

ac
cu

st
om

ed
to

in
sp

ec
tin

g
m

at
er

ia
ls

re
gu

la
rl

y
w

ill
pr

ov
id

e
gr

ea
te

r
m

or
e

co
ns

is
te

nt
an

d
,b

et
te

r
oi

et
al

ity
l&

C
iii

kt
en



j
t

L
l C

I 
Y

ea
r-

ro
un

d_
 W

or
k-

 L
ev

el
s

So
m

e 
em

pl
oy

ee
s

ca
n 

be
 h

ir
ed

 f
or

 a
 9

 m
on

th
-

te
gn

Is
ir

 s
ch

oo
l y

ea
r 

pe
ri

od
, b

ut
 th

e 
m

aj
or

ity
 o

f 
fu

ll
tim

e 
am

Pl
oy

ee
s 

ne
ed

 y
ea

r 
-r

ou
nd

 e
m

pl
oy

m
en

t.
So

m
e

ac
ce

pt
 n

in
e 

m
on

th
s 

em
pl

oy
m

en
t w

ith
 th

e
un

de
r-

.',
4t

an
di

ng
 th
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 c

ou
ld

 b
e

de
ve

lo
pe

d
an

d 
gi

ve
n 

to
 e

m
pl

oy
ee

s,
 a

sk
in

g 
th

em
to

 s
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 p
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e 
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f
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 b
e 

w
ill

in
g
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 d
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d 
th

e 
da

te
s 

th
ey

re
nt

al
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va
ila

bl
e 

fo
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t s
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ig
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or
k 
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ty
 c

ou
ld

 b
e 

gi
ve

n
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fe
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nc

e. M
an

y 
em

pl
oy

ee
s 

ha
ve

 r
eg

ul
ar

su
m

m
er
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es

or
t

an
d 

th
e 

U
ni

ve
rs

ity
 c

an
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ss
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t o
th

er
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in
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in

in
g

V
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m
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s 
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n 
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t u
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d
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m
er

 c
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,
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m
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 c
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ir
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,

ca
m

pu
s 

su
m

m
er

,,n
ia

in
te

na
nc

e,
 e

tc
.

T
he

 li
st

 o
f 

av
ai

la
bl

e
su

m
m

er
 jo
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 s

ho
ul

d 
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ef
in
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 th
e 

em
pl

oy
ee

 a
nd

 h
e 

sh
ou

ld
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ak
e

hi
s 
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n

ly
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ge
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en
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 f
or

 e
m

pl
oy

m
en

t.
E

m
pl

oy
ee

s 
sh
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ld

 b
e 

en
co

ur
ag

ed
to

 ta
ke

of
f 

w
ith

ou
t p

ay
 d

ur
in

g 
th

e
su

m
m

er
, C

hr
is

tm
as

)e
itt

at
io

n,
 o

r 
at

 o
th

er
tim

es
 w

he
n 

th
e 

U
ni

ve
rs

ity
 is

an
d 

th
er

e 
is

 a
 lo

w
 le

ve
l w

or
k 

pe
ri

od
. M

an
y

ite
np

lw
ee

s 
ar

e 
gl

ad
 to

 h
av

e 
th

is
 b

re
ak

 in
 th

ei
r 

w
or

k
'-0

40
4e

le
, p

ar
tic

ul
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 if

 th
ey

ar
e 

ol
de

r 
pe

op
le

.
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e 
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w
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n 
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e 

w
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.
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pl
oy

ee
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 b

e 
m

ot
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 h

av
e

a 
ho
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 th
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 a
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 h
ou
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d 
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m
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n
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. B
or

ed
om

 b
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sc
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te
nt
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ke
r 

so
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If
 h
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 b
e
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p
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e 

de
pa
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-
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A

'

V
O

O

M
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E

M
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G
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il 
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ou

ld
 b

e 
in
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f
th

e 
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va
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s 
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 f
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e 
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 p
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tc
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w
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e
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m
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rs
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 m
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th
s 

tr
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l
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-
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w
s
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m
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V
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 c
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d 
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m
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-
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n 
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e 
lo

w
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or
k 
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s
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s
du
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ng

 th
e

su
m

m
er

. N
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m
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m
pl
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s 
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o
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-
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at
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n 
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e 
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r 
a 
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l p
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io
d 
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m
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es

 it
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ry
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m

pl
oy
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w
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ov
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e
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n 
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s 
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y 
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 P
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d 
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 h
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he
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m
e 

it 
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d
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e 
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d
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 p
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dd
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re
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k 
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 b
et
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 b
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t p
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t b
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 m
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to your personnel. T
his can be a good: selling point

and is a good
w

ay to reduce labor turnover w
hich, as

w
e all know

, can be very expensive as w
ell as disrupt-

ing to the organization. V
acations, hours, and m

any
other procedures and requirem

ents set dow
n for C

ivil
Service em

ployees can som
etim

es cause problem
s w

ith
the scheduling of our em

ployees. H
ow

ever, it is
usually feasible to request and be granted exceptions
to rules w

here good reasons are evident.
T

em
porary layoff and hour reduction can

cause problem
s w

hen dealing w
ith C

ivil Service
em

ployees.O
lder em

ployees, those no longer m
entally or

physically able or capable of perform
ing their duties

in an efficient and w
orkm

anlike m
anner

can, under
C

ivil Service, be a great problem
. W

hat do
you do

w
ith them

?Som
etim

es arrangem
ents can be m

ade w
ith

the C
ivil Service to send tw

o or three individuals for
a job and allow

 you to select the one w
ho is the m

ost
fitted to the job. just because an individual has

passed
the exam

ination for the job does not
m

ean he is
qualified to do the w

ork. A
lso you could request the

right to discharge a w
orker and ask for a replacem

ent,
w

ithin a six m
onths period. O

ne should be able
to

determ
ine the level of perform

ance of the em
ployee

in that length of tim
e. A

fter a review
 of his evaluation

chart it could be determ
ined jibe

w
as capable of re-

sponding to ftut her trainm
' g.

U
N

IO
N

 IM
PL

IC
A

T
IO

N
S: T

oo
m

any organizations
are deathly afraid of union representation of their em

-
ployees. T

his unfortunately is justified in som
e areas

but w
hen honest

negotiations are conducted land
good, honest, businesslike and understanding relations
are m

aintained betw
een the U

niversity and U
nion

representatives, it is possible for both sides to benefit
T

here have been instances w
here labor unions have

been of distinct benefit to food services
by obtaining

higher w
ages for em

ployees. W
hen this happens, a

U
niversity can dem

and m
ore from

 em
ployees; and in

som
e instances are even able to reduce the

of em
ployees

necessary because the unions are
provide them

 w
ith m

ore highly trained and
em

ployees B
etter products can be produced 110

tim
e by skilled craftsm

en than K
ane of our

em
ployees and at a !ew

er unit m
ai.

1311-rrent areas throughout the country
difre-a-ent problem

s
concerning labor. L

abor unfolds-
m

ak requim
nents of som

e universities
as

regardsployee
benefits, w

orking conditions, hours,
an alm

ost anything else that you can think of.
ever, if you stop to analyze this situation, m

ost
versities already provide and

pay s)om
parab!e

lions, better sick leave, m
ore holidays, provide

w
orking conditions, offer sim

ilar health and
m

erit plans, supply uniform
s and launder them

.
one real problem

 is the lack of steady, year-
em

ploym
ent in m

any instances. E
ven this can be a

solved if good labor relations are m
aintained. In

m
i

cases the unions are requested to provide vacatioar
lief in com

m
ercial establishm

ents and this w
ould

som
e of our em

ploy es a chance to earn m
oneydatiak.,

our low
 level w

ork period.
If you are faced w

ith a U
nion drive, the

procedures to follow
 for retaining em

ployees and
tinue to be non-U

nion are:

L
 R

em
ind em

ployees of the benefits they
as non-U

nion m
em

bers.
4

2. Inform
 them

 of U
nion benefits so

m
ake a com

parison and a w
ise -choice:,

w
hether they w

ish to becom
e unionized.

:-`

If the U
nion drive is successful,

m
anagem

should negotiate a contract beneficial to both
It is m

anagem
ent's responsibility to

em
ployees of the follow

ing:

I. W
ages,

pay progression, overtim
e pirym

etitiri').'
m

eals, and lodging allow
ances, deducitinetti:

such as for Social Security and W
ithbeldrtig

T
U

.

,
.
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*IP

sally in the order of
im

portance, can be deter
by

V
olum

e necessary to afford
the piece

equipm
ent.

C
ost of m

aintenance.
C

ost of cleaning and tim
e required

for sam
e,

D
epreciation, even though in general this

type of
equipm

ent does not depreciate
very rapidly.

C
om

plexity of m
echanism

 and ability
of your

personnel to operate it efficiently.
R

eplacem
ent parts should be available.

E
quIpm

ent should be selected
to perform

 the m
axi-

m
um

 load of w
ork and not the

m
inim

um
,

U
tility costs to operate equipm

entm
ust be considered.

cleaning supplies
once a

Frozen fruits and vegetables
tw

ice a
M

eats, fresh
--daily

M
eats, frozen

3 tim
es a

if fram
er space in each

unit is available.
Perishables

daily
B

ake goers
2 or 3

Persow
el

Food B
uyer:

D
evelop specifications for allsupplies

K
now

 source of supply and
determ

ine w
to buy direct or from

 w
holesalers

H
ave know

ledge of thee kinds
and am

ounts
m

erchandise needed by each
Food Servi

unit
C

ontrol schedule for deliveries
to the units

M
aintain proper storage of all

m
erchandise

C
ontrol inventory of all m

erchandise
D

eterm
ine policy for charges of

supplies
H

ave know
ledge of

transportation costs
C

ontrol receiving and
inspection of all m

ereban-
dise

H
ave know

ledge of all the
duties of his

visors.

Supervisorsresponsible to Food
B

uyer:
C

ontrol personnel and
costs

T
rain em

ployees in m
ethods

of preparation
use of equipm

ent
R

educe labor
turnover

M
aintain m

axim
um

 perform
ance

U
se m

inim
um

 labor, but
m

aintain standard!,
of quality

O
perate w

ithin budget
K

eep up w
ith research and

developm
ent

D
evelop team

w
ork

K
eep up w

ith current developm
ents

and
trends

M
aintahl sanitation,
m

ent.

C
O

ST
 C

O
N

T
R

O
L

--PE
R

SO
N

N
E

L
C

ost C
ontrol

Standardize recipes and specificalions.
C

ontrol production m
ethods and

volum
e.

E
stablish policy of m

ark-up
on cost.

E
stablish price of m

erchandise.
T

ransportation costs depend
on location and dis-

tance from
 vendor to C

entral Food
Storage,

and w
hether shipped by

rail, truck or w
ater

route.
C

ontrol quality of products.
From

ote optim
um

 sales.
W

ork sim
plification m

ethods.
T

est kitchens.
Sanitation.
C

ontract for seasonal supplies.
C

onsider supply and dem
and,

and know
 every

source of supply.
E

fficient lay-out
c C

entral Food Storage Facil-
ity.

Flow
 of goods from

 C
entral

Food Storage area
to Food Service units.

Frequency of deliveries:
C

anned goods, paper and
40



A
. W

IT
H

IN
 S

Y
ST

E
M

Si
nc

e 
th

es
e 

ce
nt

ra
l f

oo
d

fa
ci

lit
ie

s 
ar

e 
at

ta
ch

ed
 to

 c
ol

le
ge

s 
an

d
un

iv
er

si
tie

s,
 th

e
po

ss
ib

ili
tie

s 
fo

r 
re

se
ar

ch
 s

ho
ul

d 
no

t b
e 

ov
er

lo
ok

ed
.

T
hi

s 
re

se
ar

ch
 f

al
ls

 in
to

 tw
o

ca
te

go
ri

es
. T

he
 f

ir
st

 in
-

vo
lv

es
 r

es
ea

rc
h 

co
nd

uc
te

d 
by

 th
e 

fa
ci

lit
y 

its
el

f,
 a

nd
th

e 
se

co
nd

 th
ro

ug
h 

co
op

er
at

io
n 

w
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ro
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 p
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 s
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 p
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 b
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 m
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 b
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at
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 p
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 f
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 b
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 m
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 b
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 p
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 m
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 f
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 d
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 D
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O
ne of the easiest and m

ost direct m
ethods

of cooperation is the availability
of the central food

for tours and observation by student
classes

in a num
ber of fields. A

s
an adjunct to classroom

 in-
struction these groups m

ay
see, first hand, how

 food
is procured, produced, w

arehoused, and
dispensed to

units. T
he H

om
e E

conom
ics D

epartm
ent

m
ay be very

helpful in locating
new

 dietitians, testing new
 foods

and recipes, and form
ulating

new
 m

enus. T
hrough

consultation w
ith deans and other officials,

other areas
of cooperation likely w

ill be found.
A

t tim
es the question w

hether foods,
espe-

cially m
eats, are fit for hum

an
consum

ption m
ay arise.

In these instances the assistance of the
School of Pub-

lic H
ealth, C

ollege of V
eterinary

M
edicine, or som

e
other unit m

ay be exceedingly
valuable. T

heir deci-
sion m

ay w
ell determ

ine w
hether

or not an item
 is fit

to serve, and thus elim
inate doubt from

 the m
inds

of
those responsible for food service. T

he
only safe and

sure w
ay is, "N

ever tale a chance; there is
too m

uch
at stake."O

ccasionally it is quite im
portant

to obtain
a chem

ical analysis of a product, especially if
it is

intended for use in
som

e special diet. A
 food tech-

nology laboratory, if there happens
to be one on the

cam
pus, can be of real service in providing such

an
analysis. Sanitation and cleanliness

in the central fa-
cility are m

ost im
perative, and there

is no better w
ay

to m
aintain these objectives than by

an occasional
outside inspection. T

his
m

ay be done by representa-
tives of the School of Public H

ealth
or som

e other
appropriate unit on the cam

pus.
T

he above are just
a few

 exam
ples of the

research possibilities available
to a central facility.

T
here are undoubtedly

a num
ber of others, again de-

pendent upon the type of college
or university to

w
hich the facility is attached, and

also the area in
w

hich the institution
m

ay be located. T
he extent to

w
hieh the central facility

m
ay becom

e involved also
w

ill depend, to
som

e degree, upon the m
utual recep-

tiveness of its m
anagem

ent and the heads of
instruc-

tional units. If there is
no such cooperation both par-

ties lim
y be overlooking possibilities for m

utual
bene-

fit through a com
bination of the

m
ore theoretical w

ith
the m

ore practical side of food research.

C
O

N
C

L
U

SIO
N

: Finally it is recom
m

ended that
any

central facility have
som

e type of test kitchen. T
he

size, extecit, type of equipm
ent, and

use of the kitchen
w

ill depend largely
upon the scope of the facility it-

self. If it b large and
m

ore com
plex, then a m

ore
elaborate kitchen w

ill be needed;
on the other hand,

in a lesser facility
a sm

aller kitchen m
ay suffice.

L
ikew

ise, it is recom
m

ended that the
central

facility m
ake every effort to

cooperate w
ith and m

ake
use of the facilities of the instructional units located
on the cam

pus. T
he prim

ary purpose of
an educa-

tional institution is instruction and research,
and any

contribution to these functions by the centralfacility is
highly com

m
endable. M

oreover,it does m
uch to

cre-
ate good w

ill and strengthen relationships w
ith

other
cam

pus areas, and m
akes the central facility

a m
ore

integral part of the institution. It also should
be help-

ful to the m
anager of the central facility

to know
 that

technical assistance is readily available
w

hen needed.
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 m
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 D
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tio
n 

A
ve

nu
e,

 W
as

hi
ng

-
to

n,
 D

.C
., 

20
41

8,
 a

t $
4.

00
 a

 c
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the design to
assure the m

ost efficient unit possible.
T

he program
 objective is

to identify all of
the flA

r .A
ions required of the

facility to satisfy the
needs of the institution. T

he
design objective is to

arr,rge these functions in a m
anner w

hich w
ill

perm
it

operation w
ith a m

inim
um

 total annual
cost com

posed
of: 1) am

m
ortization of building

and land costs; 2)
depreciation and m

aintenance of the
building and

equipm
ent; 3) utilities costs, and; 4) all

operating
costs including m

anagem
ent.

L
ow

 interest rates typically experienced
by

universities causes item
s 2,3, and 4

to becom
e rem

ark-
ably significant

as contributing elem
ents to the total

annual cost. For instance, if the
interest rate is 3%

 and
a building can be designed in such

m
a T

ier that it can
be operated as effectively w

ith
one less $5,030 per

year em
ployee, the initial building could cost

as m
uch

as $167,000 m
ore and result in the

sam
e total annual

cost. C
apitalization of possible dollar reductions

in
utilities costs or building

m
aintenance costs m

ust
sim

ilarly be w
eighed against initial

construction costs
to avoid false econom

y in the
construction of the

facility.

C
onstruction C

ost
For purposes of planning

new
 central food storage

buildings, designers
use square foot unit costs vary-

ing from
 $10 per

square foot for dry storage space to
$40 per square foot for low

tem
perature refrigerated

space. T
his approach to initial cost estim

ating
can be

applied for initial budgeting
purposes but is often

m
isleading w

hen applied during the design
phase. A

n
,,,,xam

ple of w
hy the

square foot unit cost m
ay lead to

false conclusions in design
m

ay be illustrated by the
location of refrigerated

space. Should low
 tem

pera-
ture space be located w

ith tw
o of its four w

alls
serving as exterior w

alls, its unit
cost w

ould be con-
siderably higher than if the

sam
e space is provided in

the interior of the building w
ith

surrounding inter-
m

ediate tem
perature

space serving as a therm
al

buffer.
It is suggested that before design

processes
are started, the architect estim

ate the in-place unit
costs of the various building construction elem

ents
and structural system

s be has found
to be m

ost appli-
cable for the building. Possessing such

unit costs for
different types of w

alls, openings, floors,
roofs, etc.,

the designer can then
arrange the functional elem

ents
in a m

anner w
hich w

ill result in
m

inim
um

 construc-
tion cost.

Flexibility
If any lessons

are to be learned from
 the experience

of existing facilities, they
are that the building m

ust
be capable of interior m

odification
to m

eet futue
changes in food packagiig and be capable of expan-
sion as future enrollm

ents dem
and.

T
o this latter

point, initial over-building of
space m

ay, in fact,
represent long-range savings to the university

in term
s

of needed services at critical
tim

es in the future and
the econom

ies of building in
one increm

ent rather
than tw

o or m
ore.
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changes and excessive natural light.
T

he incom
bustible structure has

m
asonry

exterior w
alls and an unprotected steel

roof. T
he 40'

x 40' bay is large enough to give flexibility in the
location of truck aisles. In the

freezer the structural
steel fram

e is enclosed w
ithin the

insulating envelope
w

hich is panels of plastic foam
 w

ith
alum

inum
 vapor

barrier.
For efficiency of handling, dock boards

per-
m

it hi-lift trucks to load and unload
directly into the

trucks. Freezer doors that
receive m

ajor use are
equipped w

ith rem
ote control m

echanical
operators

so hi-lift drivers do not dism
ount. C

ertain
openings

have air curtains
so that the doors can rem

ain open
during w

orking hours.
T

he refrigeration m
achinery

is located in the
basem

ent w
ith the heat rejection

air cooled con-
densors placed

on the roof. T
he centrifugal

com
-

pressors (V
ilter) use R

-12 refrigerant. T
he

units are
designed for 150%

 of the load
w

ith equipm
ent

arranged so that there is alw
ays

a stand-by unit for
em

ergency. T
he freezer room

 requires 60 T
 at -25*

suction. T
he Produce and M

eat Storage has
30 T

 at
15° suction. T

he M
eat Processing

and O
ffices have

50 T
 at -I- 30° suction.

Four liquid sprayed coil coolers
(N

iagara N
o

Frost) are hong from
 roof of the Frozen

Foods Stor-
age. E

ach has a capacity of 10 T
ons refr;^eration and

handles 14,600 cubic feet of ais
per m

ialute. A
 duct

w
ork system

 assures correct air distribution.

Frosting of of the coils is prevented by the
liquid spray. A

concentrator in the m
echanical room

autom
atically rem

oves
excess m

oisture from
 the

G
lycol solution.

Frost under the freezer
room

 floor is 9re-
vented by a system

 of electrical
cab1

T
o provide

for replacem
ent of cables, if

necessaq, they are
installed in a conduit w

hich
is filled w

ith liquid to
assure proper heat transfer.

C
ontrols are centralized

at various centers
in the building. M

any instrum
ents

are recording.
A

utom
atic controls have alarm

s that
indicate any

m
alfunction. T

hese alarm
s

are connected to the
cam

pus police headquarters so that 24 hour surveil-
lance of the equipm

ent is
not required.

M
axim

um
 protection against electricalpow

er
interruptions is assured by

a double ended unit sub-
station w

ith tw
o 500 K

V
A

 transform
ers.

T
he prim

ary
is a dual voltage 13,200/4160V

 w
hich

can be con-
verted w

heh the proped
pow

er plant is in operation.
T

he secondary is 277/480V
W

ye D
ry type transform

-
ers located at load centers reduce to 120-240V

single
phase as required.

C
om

pleted in 1964. C
onstruction

contracts
totaled: $1,040,784.00.
N
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477 M

adison A
venue, N

ew
 Y

ork 22,
N

ew
 Y

ork

A
 nonprofit corporation established

in 1958 by
the Ford Foundation to help A

m
erican

schools and
colleges w

ith their physical problem
s by the

encour-
agem

ent of research and experim
entation and the

dissem
ination of know

ledge regarding
educational

facilities.

O
FFIC

E
R

S
H

arold B
. G

ores, president
Jonathan K

ing, secretary and
treasurer

A
SSO

C
IA

T
IO

N
 O

F C
O

L
L

E
G

E
 A

N
D

U
N

IV
E

R
SIT

Y
 H

O
U

SIN
G

 O
FFIC

E
R

S
T

he A
C

U
H

O
 is

a national association of university
and college adm

inistrators dedicated
to the im

prove-
m

ent of student housing by
m

eans of a free exchange
of experience, inform

ation, and
the encouragem

ent of
related research.

C
O

M
M

IT
T

E
E

 O
N

 IN
ST

IT
U

T
IO

N
A

L
C

O
O

PE
R

A
T

IO
N

O
f the C

ouncil of T
en and the

U
niversity of C

hicago

T
his C

om
m

ittee w
as established

in 1957 as a vol-
untary organization of the follow

ing eleven
m

id-
w

estern universities: U
niversity of C

hicago,
U

niver-
sity of Illinois, Indiana U

niversity, State
U

niversity of
Iow

a, U
niversity of M

ichigan, M
ichigan State

U
niver-

sity, U
niversity of M

innesota, N
orthw

estern
U

niver-
sity, T

he O
hio State U

niversity, Purdue
U

niversity
and T

he U
niversity of W

isconsin.
T

he goal of the C
om

m
ittee is

to im
prove educa-

tional and public services by: (1)
encouraging coop-

erative efforts am
ong the eleven institutions, (2)

iden-
tifying specialized

areas of teaching and research in
w

hich cooperative arrangem
ents

m
ay be desirable and

(3) initiating cooperative activities
in instruction and

research, particularly in graduate
areas, am

ong the
universities. Staff offices are located

on the cam
pus of

Purdue U
niversity at L

afayette, Indiana.

U
N

IV
E

R
SIT

Y
 FA

C
IL

IT
IE

S
R

E
SE

A
R

C
H

 C
E

N
T

E
R

T
he U

niversity Facilities R
esearch

C
enter w

as cre-
ated in 1900 by

a special grant from
 the E

ducationtd
Facilities L

aboratories, Inc.,
to the C

om
m

ittee on
Institutional C

ooperation of the W
estern

C
onference

U
niversities and the U

niversity of C
hicago.

T
he C

enter, located at the U
niversity of

W
iscon-

sin, is now
 expanding those activities aim

ed
at gener-

ating inform
ation useful to institutions of higher

education tow
ard increasing the effectiveness of

the
planning and utilization of their physical

facilities.
T

he activities of the R
esearch C

enter
are con-

ducted by a sm
all staff, assisted by

consultants draw
n

from
 either private architectural

and engineering
firm

s experienced in college and
university facilities

design and planning,
or from

 university faculties
and staff.

ST
A

FF
B

yron C
. B

loom
field,* M

A
, D

irector
John V

. Y
urkovich, R

esearch A
ssociate

John S. R
ule, R

esearch A
ssociate

E
lizabeth M

. R
anney, R

esearch A
ssociate

D
avid R

. V
ogt, R

esearch A
ssistant

W
. S. K

inne, Jr., A
IA

, C
onsultant

K
athryn L

. Iriuk, Staff Secretary
C

arol A
. V

olzka, R
esearch Secretary

U
FR

C
 staff m

em
ber in charge of this study.
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