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The demand for oollege housing has besn acute simce the end of
World War II, Universities and colleges heve fulfilled this obli-
gation at no expense to the publiec \y building residence halls en
a self-liquidating basis with the feod serviees assumming the majer
portion of imterest charges and bend amsrtisatien,

To maintain kigh feod standards and still meet all ebligations
each residence hall manager mast study all phases of her eperetion
to be sure the feed servies imoems is preperly allssated., All
expense items must e lept in balance to have an efficient, fiman-
clally sownd orgemisation. Appreximately sevemty per esnt of the
food dollar is spent for rew feed end labers the remsindng thirty
per cent must cover mortgage pagumsnts and epereting ecsts. Peed
and laber cost pereentages are determined Wy the aduindstretien
the mortgage payment is a fixed ebligatiens eperetismsl costs are
flexidble but must bs kept minismum to meinteis & finencially stable
cafeteria service. This last expenditwre classificstion includes
the cost of utilities, mintensnee, sanitation and the replasement
of sech expendable items as paper, glasswmre and ohina,

The purpose of this study wes to compare dish breakage in
three university residence halls fer a normal sehool year ea the
following basest (1) nwmeriesl disk treakage, (2) per eemt of
WMum‘w.(s)tome«tp-rnuumunu
(¥) cost per resident studemt, Purther investigatiom might show
where and why excessive breekage cocurs and make it possible to re-
@uoe ocosts in comparebls residence halls.
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THE MATURE OF CHINA

Chims table ware has been used in mass feeding establishmeats for
over ens-hslf eentury. Daring this time a great desl of experiense has
beon gained in learwing how to make satisfastery chinswsre whieh weuld
have a leng serviee life at a ressemabdls eest.

Ristery

The Mstory of ehine bogan in the Btene Age when prebisteric mon
lesrnsd to model wot clay and bals 1t in the sun, later the precess wms
iaproved by firing the pleses at high temperatures te preduse streager
snd mese duredle ware, The ansiont Egyptisns and Pereians were highly
sid1led in pottery meking and intredused eolor and glase te the art (19).
The Chiness, however, made the grestest ceatributien, Nisteriesl
sesords show that ware was predused extensively in Chims os esrly as 87
By Coj but it was net wntil the thirtesnth century that s fev priceless
pleses were bLreught into Burope Wy Pertuguese treders, and this ware
soquired the name “chine.” In Italy it was called “pereslains”; this
tern was derived from porcellans, the lustreus Vemus ses shell whieh
csmpared with the smooth and shiny surfeee of chinswsre,

Ixitation of the beautiful fregile ware of China follewed almest
simmltanseusly in many countries aftesr years of patient experiments,
Oat of despair and success came ware Imown as hard paste pereelain of
the Centiment and seft paste poreelain of Ingland, Both ehina and
poreslain have translucent and mon-abserbeat sharecteristies, but the
terms are not synonymous, Nethods of firing give pereslain a hMghly
trenslusent but glasslike structure unsuitable fer the hard uwse of
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everyday service. Unliks chims, pereelain receives the lew fire first,
Glase, which is similar te glass in cempesition, permeates the bedy and
1s fused together in the high tempereture of the secend firing., This
gives porcelain trenslucensy and fregility, vhereas, china retains
the nature of a true elay produet,

Early attempts to establish the petters® art in Ameries wore shert
lived, lured Yy the freedem ia the new coumtry, petters fres all
Barope came with 1ittle more then their sidll and imowledge of petting.
The ware produced bty theee plensers was aa imitation of that made ia
Burope. The greater part of Lt was for utility purpeses, Attempts
wore made t0 imtroduee bene chine, & preduct which had long beon asse-
ciated with English potters, but this was seen replaced with o fold-
spathic body which cculd be mere assurately eentrelled and whiech osuld
be made into equally attrastive ware,

There was an increasing demand for institutiomal tableware ia
the United States when large hotels were built fellewing the develepment
of the railrcads. Howsver, the Iremstems chins of Nagland and the
brittle porcelain of the Comtinent were tee fregile for this hard amd
fast service, 80 Amsrican potters whelehsertedly deveted their efferts
to oreating a strong and duredle chima. In 1893 this type of practiesl
homs dinnervare was presented at the Werld‘s Fair. The exseptiensl
dursbility of the new ware led to the maicing of hotel chine which was
individualised as American Vitrified Chims--the meet dureble ware ever
wade in any country,

After the first Amsricen-made ceramics decslosmania for desereting
the ware was introduced, the wnderglase decalecmania prosess was
developed (18). The latter in ecembimation with the American type of ehima
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body was the greatest ceatribution te the progress of the iadustry,

Today Americen Vitrified Chims is being made in seversl weights
and many shapes and is decorated with designs of the ferewmost artists
of Americe., Dessuse of wmewal durebility and beauty, it greces the
tables of many homes and is wsed in hetels, restaurants and other
iastitutions threughout the United States.

During Werld War II the vitrified china imdustry provided ever
seventy-five million pieses of shineware for the Armed Foroes. The
ware, becsuse of its emoellent qualities of sanitation and strength,
was uwsed in Army Cemps, Mavel Statiens and hespitals as well as
aireraft carriers and suimarines and was oven dregped Wy parecimte
into some remote plases (11).

Manmfesture

Many differeat parts of the United States and Burope are seurves
of raw materials for making Amseicsn Vitrified Chins, There are fewr
principal ingredients: echina clay, Wll clay, feldsper, and quarts,
China clay or kaolin was originally the enly substense wsed, Ia early
times 2 large deposit of this matertal was found in Ohing and was knewn
0 the Chinese as “Kao-ling,” mesning high hill, Hemee lmelin mew
designates all pure clays wiieh are white when burned, A smsller
proportion of more plastic clay, eslled ball ¢lay, is added te facilitate
the shaping of the ware., VFeldspar cesbines with other substances amd
fuses together in the firing presess, and quarts helds wp the body
structure of the china and gives it strength.
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There are many veriations in formmlae, A typlcal ems would inslude
a 1ittls over ome-third petters flint or pulverized quarts, 8 little
under one-third kaslin or ehina clay, about one-fifth feldspar, ene-
tenth ball clay, and small quantities of talc, mardble end whiting.
Adbeut an equal amownt of water, Wy weight, is added. The mixture is
then stirred and beatea Wy mechanical mixers. Whea the solution hes
reached a milk-like ocendition Lt is punped ever magnetised sereems teo
remove all metal particles which weuld stain the ware. Centimuing en
1ts course, the slip is filtered threugh lams with a finensss of 1% ¢o
200 meshes to the linsar imsh, These laams are in fremes which ere
agitated to perwit censtant flew of the liquid clay vhich thea goes to
a temporary storeage tamk and as required, inte filter presees or sasks,
Under consideradble pressure the surplus water is remeved, The clay
comes from the sacks in large rewnd flat selid eakes whieh are put inte
pog mills, The air is removed, and the elay paste is thorewghly sdmed
to make it plastic and workable. The large cylindrical puggings ere
thea ready for the waremalerse,

Every china item requires & plaster of Paris meld which is abewt
one-seventh larger than the finished plese of china to allew fer elay
shrinkage which takes plase frem the wet or green state threugh the
first or tisque firing. Using revolving equipmneat, men hand-shape the
clay on the molds. Flatware is made en the eutside of the meld, wheress
oups and bowls are made on the inside. BSeme types of cups, partisularly
institutional omes, are so designed that the foot is shaped in the wmeld,
The surplus clay is then cut away sad the plece is moved te the drying
racke When the ware is dry emough te handle, it 1is removed frea the
»0ld, trimmed and smoothed, Oup hendles are cast im molds and allowed te



shufoal bivow emo Isolyet A oalmro} nt ssoliaiav puax o3s evedT
msu..mmmm«mwmw-uomman-
-m.xmﬂotum-misds.ws“ﬂmodhw-mm
.wmmaa-.mswmu—m.muum
al owixis od? .msu.om‘l.w-umxmum
sad moliufos ed? nedi .orenin I[solnadoen i setsed bus beriltis sed?
dmummmuunum#ﬂ-ﬂhlm
mo yrtalinod .mmmmmmmmmm
dﬂltonm:#hﬂlwwmuqﬂudt.mnx
o1s dotdw semsm} sd o1 emml ceed? ool zsentl ed? o3 sedeem 00S
wmwﬁuwomuwannmomawnm
.m«mwmmmumw.mw.
walo of? mummwmmmw
Math&“w“tmmwﬂ“d’-ﬁm
wwummwumuwa olllm 30q
mwmqmm +oldmiew bas sitisaly 32 edlax of
Jreclanezew od? 30 Yhae: sed?

muwn-mdumammxmam
wmma-&umm&wmw
wwdmmumwmmmmm
dtq“-.m’)umw it ewpedd o0 Jeill
“.u-wumw-.u-umm ohfem ed? e valo
viaalseliteg (agve Y0 seqy) amed oblanl ed? no cham e1s alwed hms sqwe
.u-oaumumawammam.n.wm
wwamummh—wmwuv&m-ﬂ
&mmuu.wwwwumww oloat
o5 bowolls bas shfem al ose e28 salbusd qu0 obefoems bms besmizt (hlos




remain wntil all exeess water is absorbed, They are thea trimmed with
s sharp kmife and finished with & wet spenge. Nandles must be kept at
the same moisture conteat as the cups if they are te adhere, The eads
of the moist handles are dipped inte slip and stusk ente the ewps,
Recess slip is sponged off end the fimished ware is new ready for removal
to the green roea. Oreen ware, as it is eslled in the wnfired state, is
very fragils, Oreat care wmast bs used te prevest streining it, fer
oven if a piece is not trolem, & strain might result in a dafest after
firing.

A1l wvare finished in the clay shep then goes to the greea reem te
be prepared for placing in the Wisque idla, This 15 & methed ealled
bedding. A supporting filling of sand er refrectery clay is werked
between the edges of the stacked piesss te prevent the ware frea warping
or crooking during firing. Cups, bewls end similar items are bemeds
that i3, one is imverted upon ansther te lsep them straight,

Before ware can be fired it must be placed inte ressptacles ealled
saggers. In both the bisque and glest idlns this keeps the direst
action of the fire from the ware, Saggers are fire clay bemmss of
various sises into which the ware is fitted fer greatest ecsnssrvation
of spaces Small items are chinied ian vherever pessible se that all
space is utilised,

Conveyor belts ecarry the heavy filled sagpers to the kiln setters,
When the care are loaded they are wheeled aleng the treck to the emd
ctthounq?hlnolkﬂn. In eontimucus pregress the ware meves fres
the cooler part of the kiln te that of greatest hest where abesluts
vitrification takes place. Here the tewperature reanges close te 2250
degrees 7. TFrom the heart ef the bisque kiln the ware travels along
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through a gredually redusing tesperuture wntil at the end of about
sixty hours, the firing is cemplete, and the car resches the exit
deor,

When the ear of saggers has oeoled encugh te handls, the ware is
dram, Pleces which went inte the kiln as clay have asw been trans-
formed into ehima--hard, dense snd streng, and kighly trenslmceat,
bat the surfaces are dull and reugh. Srisiage has cosurred, and cash
plece is about cns-seventh smaller than it was in the greem state,

Now it is bioque ohine and must be cleaned and selested.

The stacks are opened, the bulk of the bedding material is remeved,
and the ware is wedged tightly inte & twsbler, & large weeden bex con-
taining petbles or pleses of Levisn bioque, As the twibler retates the
cleaning is cowpleted, and the chins obtains the smeeth polished surface
necessary before the applicatien of wnderglase deseratien,

The ware is inspected fer ecrecisdnsss, iren spets, nishs or crecks,
and is washed to remove all dust and dirt, The design s them applied,
Practically all china for institutiens and ssme for heme wee is being
decorated Ly the decalcomania precsss. The deseruted were is dipped in
liquid glase and allowed te dry., The chims (s thea put ia spesisal
saggers for glost firing, This precsss is similar to bisque firving,
but the temperature is slightly lewer, aad the heat is redwced mere
quickly, Uhen cool, the ehims is sorted, and the pin marks on the basks
are greund off and polished., It is now resdy fer shipment.

Kinda of gchina
The govermment cites specifications for thees weights of vitrified
institution chinat (1) thiek ohina; (2) hotel ehims, semswhat lighter
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in weight and with a rolled edges and (3) mediwm-weight china, sold on
the market as banquet-weight ehina, Thiek china varying from five-
sixteenths inch to thres-eighths ineh in thicimess, is cemmonly wsed for
lunch counter serviee or other sitmations where extre-heavy servioce is
demanded of the table appointments, The dishes are clumsy to handle and
unattractive in appearance, Notel-weight china veries frem five-twenty-
thirds inch to ene-feurth inch in thicimess depending wpon the sise of
the plece. All exoept cups have & rell wnder the outer edge which
gives the effect of weight and alse leseens chipping en the upper side
of the plate. This type of chima s highly resistaat te sheck, easy

to handle, and availabls in many designs and celers--qualities
desirable for wse in sush institutions as hospitals, residence hells and
college cafeteriss. Banquet weight ehina, which is lighter in weight amd
usually bas a straight edge, 15 used extensively im exclusive restauruats,
tea rooms, and the private reem serviee of hospitals, It resembles more
closely household dinner ware.

A relatively recent change iam style of chime and color of back-
ground has been evident, Plates with marrowed and flattened rims,
cups shaped 80 they require less speee and may be stacked one abeve
the other without danger of tipping, and small-welled sausers are
examples of the newer style or design. Preakage should be redused
approximately ome-third through the use of these shapes (22),

The buyer wmust recognise that weight does not mean strength aad
long 1ife for china, Durability amd strength are far wore directly
related to the quality of materisls weed and the mathod of mamufacture
employed than they are to weight, Hewsver, the Buffale Chins Company
bas found that strength er resistanse te ereciking ty impact is very meh



ao bfos (satds Idgtew-motbex (€) bas tezbe helfox s diw bas Jdytew at
-ovit mo1} 3nivisv antdo dNoidT . aaldo Idylew-Jewpasd ss Jediiam ed?d
102 beer vylanoamod sl  ssemisid’ nt doal adidyle-eerrd? o deal sdineeixis
el eolvres Yvsed-s1ixe etedw anoliasils <Teddo 10 selvies Tedmwoo dogul
bus efbasd of vamvlo e1s sedalb edT .sinemimloggs efds? ed? Y0 bebmamed
-newd-eviY mo1l selisv anldo jdglew-fetoH .cemsiseqys al evisosritany
20 eals ed? noqu gathoeqedb ssemiolds nt demi diwmel-eme of doml sbxidd
doldw egbe 1edvo edi rebaw [fox 8 evad sque Igeeme LIA .ecelg ed?
ebls Toqqu ed} no yniqqldo anesssl osls kns Idzlew Yo J9elde ed? sevi)
wee dode of instsisex ¢lidyid sl anido Yo eqyt oMl .efalq edi Ye
selitlaup--g10f0o bas angylsed vanax al eldallevs has elbmad ol
bas sffad eocasblse: .2lsllqsod 2z amoliuvdlimal doss ai eew 302 eldsilmed
bas ddytew nb 1eddyll sl doidw sald> 3dgiew Jespnsl .salvetelso egelloo
lawsateet eviasioxe nl ylevisneixe beay sl e3be Jdylside s asd UUlamew
oom seldmeses 31 .alsiiqeod Yo eolvies moor elsviiq ed? hme 0T s
«o15% Toanlth hicdeesed vleselo

<doad 0 <10f0> bas salds Yo efyie al egnado Jueces leviialex A
i besediall bhas beworrisa ditw seisld .Jashive meed ssd bavery
oveds eno bediosts od vsm bas e2sqe ssel e1iupes wedd ee begads squo
o128 ¥1000s8 bellew-Llamz bas 3nigqgli 0 Tegash Iwed?lw vedle eds
besshes od blrods ezymiseri .aglaeb 10 efvyis 1owes ed? 20 selfgmaxe
o(SS) seqade eseds Yo eew ed? dyword’ bridi-eme feldamlxorgys

bas digaeiie asea Jon ssod Idylew $ad? ezingooe: juus sewd edl
ieenlb e1on 182 o1 diygnertes bas Wilidswd .salde w2 oXif 3mef
oxsdesluman Yo bodiesr edt bas beer alsiteiss Yo wiilswp ed? o beialex
visqgued asidd ofsYH edd (tevewcl ,idytew o ¢35 wedd madd bevolgme
dessx viov sl josqui vd anbiogio of eonstelses <10 dignesie Jadd bawel sad




dependeat wpon the thicimess of the chima, Strength is & fumstion of
the square of the thicimess. Fer exampls, if you were teo deubls the
thicimess, the stremgth would inervese four times; if you were to treble
the thicimess, the resistence te Lreskage would be nine times as great
(7).

Tests

Tests for the dureability of ehine wsed YWy the govermmsant are the
ocipping, impact, and abserptien tests. Ia the chipping test spesially
constructed apparetus reserds the feres required to chip the edge of o
plate with a six-ounce hamuer. The feres of the blew is mecswred in
wnits called “feet-pounds.” If amn ebject which woighs ens pound is
drepped on another objsct eme feot belew, the feree of the blew will
be one "foot-pound.” ' Similarly, an ebjest weighing four cunces and
dropping six inches would kit with & blew of one-eighth of a feet-pound.
Three tests are made on the same plate and an average deterwined. This
figure represents the relative chipping resistance of the edge of the
plate. The average chipping valwe fer relled edges is 0.150 feot-pounds
that for medium weight (hospital servies) is 0,075 foet-pownd, This
test 15 used for plates and saucers.

The impact test is made in a sismilar meaner exsept that a four-
ounce hammer is dropped repsatedly with blews of imsresasing force at
the same point in the center of the test plese wntil & hols appears ia
the body or a body crack extends threwgh the rim of plates, saucers,
platters, and bakers. A body ereck extending inte sny part of the feet
or the breaking awvay of s pertiom of the body indicates the messure of
force for cups and bowls., The aversge impact valwe fer seven and five-inch
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plates, hotel-weight, is 0,200 foot-pound; mediwm weight, 0,180 foot-
pounds for tea cups, hetel-weight, 0.060 feot-pound; mediwm weight,
0,060 feot-pound (22),

In the absorptien test a piece of ware is breken, expesing the
unglased body, and s sample is weighed em & grems balance. The plece
is then boiled in water fer five hours, allewed te seak fer another
twenty hours, then weighed egain. The weight gained, expressed in a
porosatage, mst not exceed three-tenths of ens peroeat,

Types of Damage

Chinsware bresks, ehips or erecks bessuse it is fundamentally
8 btrittle material, ens whisch will frectwre befere it deforms. Sudb-
stances which are very hard sheow ea ineresse in bLrittlensss with
increasing hardness. In the case of aa eating utensil for mees feeding,
the surface of the piece must be as hard as, or harder tham, the cutlery
which is used on the plece. Figures 1 and 2 illustrate scmmon types of
chima damage.
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Edge ckp

A chip in a geod plece ¢of chinawmre is usually somewhat “een-
choidal,” which means “shell-like” or curving wpward, Iy taking iate
acoount this curvature, and meting the polnt of origin, it is possidlse
t0 look for the place where the chip oceurred, In the edge of a plate,
there are two types of ehips; mamely, that which occure on the bottom of
the roll, and that whieh appears ean the tep of the plate, See plates in
Figure 1. The edge of & plate er cup will stand a very hard dlow if
this blow is applied with a material whieh fs softer then the chinaware
and which is somewhat flexible (weed, hard plastic, or rubder).

Bow crack

If a plate or cup is struck & blew at & distinct angle to the edge,
and of insufficient force to Wresk it, a eharesteristic “bow crack”
results. The creck which is develsped redisting frem the sides of the
pednt of application is in the form of & bew sush as archers use,
Opposite this is a rether straight erask, met geing entirely across,
representing the bow-string, and wswally there is & stiuight creck
ruming through this bow which resembles am arrew, The cup in Figure
2 shows the bow-string part of sweh a ereck, Neesuse of the shaps of
the cup it was impossible te show the bew, BSush blews on cups ususlly
come from stacking them earelessly, and em plates Wy hitting the plates
against some hard subletamse sush as metal, or on suposed faucet, or seme
other ccumon plese of hasd equipment, When & plecs of chine is met
completely shattered or ereciked threugh, sush a8 in a bow creek, the
damege may g0 unnoticed wntil severel epereations later; i.e., washing,






Egp ship

A okip in a good plece of chinmmre is ususlly scmswhat “een-
choddal,” wiich means “shell-1ike” or curving wpard, Iy takiag imte
acoount this curvature, and neting the point of origin, it is pessidle
to look for the place where the chip ceowrred, In the edge of a plate,
there are two types of chips; mamely, that whieh cceurs en the bottem of
the roll, and that which appears en the top of the plate, 8ee plates in
Figure 1. The edge of & plate or ewp will stand & very hard blow if
this blow is applied with a material whieh fs sefter than the ehinswure
and which is somewhat flexibtle (wood, hard plastie, or rvbber).

Bow crack
If a plate or cup is struck a blew at & distinet angle to the edge,
and of insufficient force to bresk it, a charecsteristis “New creek”

results, The creck which is developed rediating frem the sides of the
point of application is in the form of a bew sush as srchers wse,
Opposite this is a rather straight eresk, net geing entirely across,
representing the bow-string, and wowally there is & straight ereck
ruming throwgh this bow which resembles an arrew., The ewp ia Figure
2 shows the bow-string part of swch a eresk, Dessuss of the shape of
the cup it was impoesible to show the bew. Sush bSlews on oups wswmally
coms from stacking thes earelessly, and em plates Wy hitting the plates
against sems hard substamee sush as metal, or an expssed faucet, or seme
other common plece of hard equipment, When 2 plese of chima is not
completely shattered or erecind threugh, sush as in a bew eresk, the
demage may go wmwticed wntil seversl epsratiens laters i.0., washing,
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drying, and then serving feed wpen the pdece. The creck then appears
becamse it has absorbed fereign substances.

Ha)f epeck

The hotel china body, ever which the glaze is applied, 4o
especially eempounded 90 it will met be wnder any intermal stressss er
streins, Bven though crecks are started, they will amet contimue. The
eresk extomds only after having abeorbed the energy of the blow which is
applied, The half-creck did met receive as severe a blew as did the
bow cruck, and enly & freetien of the type of blow which weuld cawse
the plece to treak, Nalf crescks em flat were or esups wsmally result
frem blows applied mear the edge, rether than en the bottom, See the
sance dish in Figure 2,

Star ereck

The star eresk, coourring en the bettom of elither flat er hollow
ware, consists of a straight ereck with twe side crecks at cash end,
Thds type of damage occours when the plate or euwp is strwek s sharp blew
on the opposite side frem wiich the ereck is noticed, Iike the bew
erack, it dees not shew wp wntil seversl operetions after it cocurs,
Star cracks often appear when the edge of ons plate strikes the bettem

of another, The Lottem is wsually eracind before the edge. See the
sauce dish in Figure 2,
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Eandle srecks ia suns

There are feur types of cresis sssocisted with handles on oups.
First 45 a creck around the handle whiech wsually extends wp through the
glase. This is a surfase ereck dus to foulty mammfacture, Although the
handles are s0lid en the oups, this ereck booemes Wsightly in serviee
with the absorptien of dish water or feed sell, A sescnd type of handle
failure is alse a mmfacturing faxlt, The handle breaks elsanly fres
the body of the eup., In the third type, & chunk of the owp Ledy is temn
out with the handle iatast, and in the fewrth type the headle Liteelf i
troken, leaving the jeiming where it is attached to the ewp still selid,
In the latter case the handle was treissa bosamse it reseived a blow
greater then its ability te withetand, 6fSee oups in Figure 1. A style
of cup with a strenger handle sheuld be chosen for fmstitutionsl wee.
Breakage of the last twe types weuld net esewr if the oups were pre-
tected by placing them in individwal conpariments in bhasiests. These
baskets minimise treslnge and porwit the wse of lighter weight ewps,

Sase demase

There are two main types of glase demage. The first is “orushing”
of the glase Wy permitting the pieces of chimmmure teo b rewughly pounded
tegother. The secend type of failwse 15 ealled "ssiswre.” This is the
seratehing which results vhen twe clesn swrfeces of similar hardness
are rubbed together, evem with mederate presswres. The “seising” effest
1s increased when the surfeses are very smoeth, The lumeh plate ia
Figure 2 demonstretes this type of damage.
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Shattering

If seversl plates are dropped em & concrets or tile floor, amd
soms plates are btrolksa, charecteristie breskage is usually in two, three,
or four pleses, See salad plate im Figwre 1. This happens when the
plece is dropped en its feet., Quits ebviewsly if seversl pleces are
dropped in a stack, even en & soft fleer, hard chine hts hard china
and this type of Lreakage ecours. BDush damage is never caused by heat
shock or ty intermsl wealmess of the ehimes.,

Eetal marklng

Notal marking eecurs vhen chinswnre 45 rubbed against some seft
motal such as galvanised irem, alwdismmm, or & peor grede of stainlese
stesl, The hard glase acstually tesrs off metal flakes and holds them
on the surface meking the plese of tableowsre extresely wnsightly.

po soale

If the wash water is hasrd, & lime seels may be deposited en the
ehine surface. This scsle ferws mere quickly and is harder te remeve
frem glase which has been seuffed or crushed.

Care

Astual loss Wy bresiags is no mere isportant in chine maintemance
than prevention of chipping, eresking or glase damege. Chima will heve
8 mach longer life if handled carefully during stacking and wasking,
Rubber plate screpers and rubber ecllars on epesnings in screping
tables not only decresse neise Wt alse help te reduse btresinge.
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By far the greatest dish trealnge and wear occur in the bussing
and distweshing departmsnts. Suwrveys mede bty the Economies Laberetery,
Inc. of New York show that three-quarters of the bLrealage takes place
at the sciled dish table, but the actumal disintegretien of a dish has
been preceded by ehipping, seretebing, or erecking which eccurs in direct
ratie to how often and how earelessly the piess was handled. The "actusl
breckage” often happens in & way mot visible te the casual glance. This
explains why a critical evelwation of the distweshing layout is ome of
the most important steps im breakege eemtrel.

Rinsing dishes immedistely after wee minimises the effect of
food acids on overglase decerstions as woll as surface discelsretion
of the ware. The seiled dishes, screped and ready for the msohing are
placed en belts or im racks se that all surfasces are expesed, Serting
and stacking dishes finte piles of the same kind and sise will help te
reduce breakage, speed the washing eperetion and inswre better wash
sotien, In washing chims wee enly & mild or noutrel sesp or ang ene of
seversl goed washing esmpounds mow available, which have no tendensy to
attack the glase er deceretion through chomienl action. Uss mo more thaa
the required esmeentretisa,

Washing temperatures abeve 150 degrees F. should be sveided in
nachine washing, but rinsing requires a minimm of 1850 degrees F.

Contast of ehimg with alwinum snd other metals preduses unsightly
mrks. A soft powder is suggested for remeving such marks or obstimste
mnwummunxmwmmbm.
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Poorly organised metheds of handling and storing clean dishes
lead to damsge. Otacks of plates sheuld be built by gently placing
the rim of & plate on that of the plate below and letting the upper
plate fall inte place, Sliding ome plece of china across another
wnder pressure will abrade or ssreateh the glate. Do not stack ware
too Migh, and do met strike twe pieses tegether.

As a means of reducing breskage threugh carelessness it is often
advisable te take daily or weekly imvemtory of stock in circulatiea,
Thms the workers becoms sware that a cemstant check of reakage is
being made, Oftems the priee 1list of ehims is posted, and the tetal
loes to the food serviee threugh breskage is mede known to the
workers.

We live in a mechaniesl age, and this applies to commereisl
dislwashing as well as te houselwld epplismses, Since buman hands
are the sowrce of prastisally all dish breskage, equipment which
will reducse the amount of hendling will ecmsequently lower breakage.
Ia small operations studies shew that weing & dishwmshing mechine
in place of hand washing will reduss reskage 5005 and in larger
operations where dishwashing machines are standard, the awxiliaries
(plastie-coated racks, lewsrater cards aad tables) eentribute much te
brealage reduction,
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COLLECTION OF DATA

The operatien of the eafeterias im the eight residence halls fer
women at Michigan State University was directed Wy the Assistant
Manager of Residense Halls, Through her effies all policies and
infermation on food preduction, purehasing, pereemmel and finances
were ocoordinated, During the period of this study she drufted the
four-week basic eycle memm, end cacsh residence hall manager planned
the soups, selads, vegetables and deseerts whieh weuld be most
scoeptable for her wait, The memu pattern was the same for all
womsn’s residense halls,

In cash residence hall cafeteria bus bays eollected the seiled
dishes and returned them te the dishwashing reems. On week-ends &
Continental Weakfest was served in the recreation reens rether then
a regular breakfast in the dining reems, The eafeteris wus eperated
seven days eash week,

Thres residense halls were selected for this stedy. MNasen-Abbot
and Sagder-Fhillips Halls were chesen bessuse the ilding layeuts
are almost identical, and esch can accsmmodate appresimately one
thousand students., landon Nall, the third wnit, whieh served three
handred twenty-five students, had one largs dining reem adjesent to
the kitehen and the dislumehing reem wvas located in the basement.

The period of study wes July 1, 1958 te June X0, 1959, Back-
ground information for wnderstanding the operetions was ebtained
through interviews with the respective managers, supervisors and
statfs, Nenus from Syyder-Phillips were amslysed to determinme the
mamber of times specific dishes were wsed feor each meal by each stedent.
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The meal cownt and the typs of dishes chesen were recorded daily for
each week of the ssheol year en data sheets (Appendix Tables 1, 2, 3).
These taltiles shewsd that the dishes feor serving specific foods for the
same memm pattern varied amsug the feed servies units, Meal count and
dish usage figures were transferred te respestive werk sheets (Appendix
Tables &, 5) and susmarised in Appeadix Table 6.

Toetal per capita cest comperisens for chime Wreskage were based
on dish inventory recerds oebtained frem the offise of the Assistant
Manager of Residence Nalls, Tabulations of this information, whieh had
been cempiled bty ecach derwitory manager, showed the beginning imvestery,
purchases, ending imveatery snd breakage, Ses Appendix RmhiMit 1,
Central FTood Steres supplied the price per desea of each kind of dish
parchased by the wemen's residense halls, The type of Lreskage and eeet
ocompariscns are swmarised in Appeadix Tables 7 and &,

The averuge daily resident count was determined frea the monthly
YNoBee report which was prepared bWy the eollege ascounting office. This
repert is a financial statemeat shewing inceme based ¢a averege residest
oount, all expenditures and a peroentage breskdewm of eests., 8ince all
students whe live in the residense halls must eat im that foed service,
the resident ocount is the same as the mmber of bearders. The averege
oount for boarders was multiplied Wy the mmber of days the food
services were in operatien cach menth, These figures were totaled and
thes divided ty two humdred forty-eme, the tetal number ef operating
days during the 1958-59 scheel year (Appendix Table 9), With these
data the cost of china Lreakage per resideat student was determined,
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COMPARISON AND INTERPRETATION OF EREAKAGE COSTS

Te achiove custemsr satisfaction ia any food service well-prepared
meals must be served in pleasant surrewndings, HNigh quality foed leses
appeal on wnattrastive or damaged ehina, Ohipped or crucked dishes, or
those whoee glase is damaged, must be discarded as readily as if they
were shattered,

In a residence hall cafeteria hundreds of students are csrved in
8 linited time putting pressure ea sveryone handling the dishes and
resulting in china breskage, If the sise and layout of the Wmilding
malke it nesessary teo transpert dishes relatively leag distanses or to
& basement, there is greater pessibility of secidemts.

Mason-Abbot and Sugder-Fiillips Nalls are almest identicsl; the
ecsoential differemes is that in Gngder-Miillips the kitehen and serving
rosms are wider and are serviced iy ems large claveter rether then
twe small omes as in Masen-Abbet, The blusprint phetestats for Masen-
Avbet (Figures 3 and &) shew the basic layeut for both feed servises.
A eentral kitchen serves a largs dining reem on csch wing and & smll
dining reem in the basemsat; dish trenspertatien invelves relatively
long distances., Ascidents cocur when the everlsaded earts of seiled
diches returming to the dishroen must eress the psth of the earts of
foed going to the serving recms, In Masea and similarly in Fhillips the
llmay between the dining reem and the kitehen area turms, In
msxipulating the earts arewnd these turws many disbes are btroken, It
As particularly hasardeus in Masecm bessuse the hall is marrow and the
tarn 45 in a traffic lane, China must be takem down the elevator te
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the 1ittls dining reems, aad in Masea-Abbot the elevators do not always
stop level with the floor.

In landon Hall the kitohea is adjacent to the dining room but the
dislerashing room 1s in the basement, Be¢e¢ Figures 5 and 6. Seiled
dishes are staclsd on truys and seat down a subveyor to be washed,
Clean dishes are <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>