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I. I"TroruCTINT .

Lo Tefinition of time study

or to be used in the porforswnce of ¢ 2iece ¢f rorii. Irod-
riciz Y. Toylor und his co-toriier, L. ¥, Thomroon, <eiine

tine study as "Ihe »rocess of cnclozing an cuerction into its
elenentury orerati - ns cnd ohee

forn thent (). Ther say it ncliles <os: ible the "Tronclfor of
1211l frow managexnent to nen,t und thet it concints o tvo

Clviciong, tihe anclyticsl voriz énd the censtruction veri:.

otion stuly is port of the onolytlcenl vors mentionad

-
:_) -

above. This hers to do withh the selection, invention ond gu

e to

stitution of the moticns ond varizbles tht
ured (1). DBurnes ¢
of the cleaentury moticons of wn o-eprution o Jotermine vwictler
11 the metions are neceuory in full or in rurt.

Ce L Trief history of tinmc cnil motion study

-

1. Predricic V. Toylor

Tiic origin of time =nd nmotion study -uay ve era2sited to
Tzylor, vho herun its develowient In the idvale Cteel Comuny
in 1271, TYe pleced his ovmasis on motericls, tesls, and

crulnment. The princinles of nanagenrent vihich he thiou ht nost

O
i

oy
el

4]

funicnentsl vere the mazing of cuach nun's vworc into ¢ o

-

vwith consecuent clininction of the old rule-of-thund method

~1-



cf cdoing the Job, tiie vroper selecticn znd traininz orf the

workerss folloved by the securing of
and nmonagenent. Mo an-liel the scien

Ceternination of o f=ir duy's vorlt.

uncer Tarloyrts influence vore Trcnk and Lillicn Cilireth
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others ¢id n

nlonecrs in the field of motinn stuvdy

irnov for bolti

coonceraticn betlveon rion
tific nictled to tlhe

A PO A P . .
A0 SO0 V0 Cconn

vy

went end noioding then ensy. Tozethor, the Cil-

breths orisinate’ micronwoticn, 2 =rccas: cf tolidns nmotion

nicturcs of the Job. This nrocecs ho

in finding the nost efficlen

niotion for the colie

3
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. Ly, Ay . - . v P o
1S two murnoses: To oscint
bl - T EPQN pas PP PR S
co the Jot, onl to zoolct

ceoning of wuete motion.

nely (evices for dclor-

nresent, a nrofegsor of nmuncgement ot Purdue Undversit:.

3. {ome mere recernt voriiers

Tr, Tul-h 17, Darneg, o wrolessor of engliecerins ot the

of cncincerins ot Puedue Mnlvercity,

vith induetricl »rodoction, but e ho

~ .- ot - - b .
hove had to <o lorcely

s 2lso done gever:l



~roblems in form wort cnd in vori: cin-lification in the home.
e nos gulcded geverzl gradacte studente in tine snd netien
ctudiez, One of theie s Mory Joune Ceorge vho comnleted =
»roblem entitled "o Ttudy of the Faeilitsation of Cuafelerin
Service.m This is on ercellient ¢ licstion of time an' ninticon
study to food service. Crinha Ilre Hufimicn cnd Jean Uurhes
Punnicon hwve clzo done gome worlz in the tine cnd meiion ctudy
ficld in inctitution itelhionz thou h, ereet for these trvo

vonen, not nmny time (nd notion studlecs ave Ween mode on food

nrenzration on a curntity bosis. Mise MMuffan Cid & micro-
motion study of the nrocedurcs useld in nazing bvluehorry uffins

in the brize ¢hon of the Institution Arrministration Towirtnent

at Purdue Universitr in 1941. ler re~ort of this stuly a--curs

in her Doctorts Jiscertation, s yet unnublisghed.s IIrs. Tunrigan
¢id o serics of time cnd netion ctudies on selad and sandvie

malzing at the Zexlenrie Eioh Schicol co

'”3

The sandvich »rocedure found to give the greootert velume of
nreduction she Cenonstratad at the [fioricun Tietetic focociition
Mooting in Detreit in Octeber 1222, This vos revorted and
11lvstroted in Februory 1243 in force ot accznine and voo lso

renorted in the jAmerican Tietctic Jococlutlon Journil in the
zone month,
De Thie chief nurwnose of the nroblen rrescented
The nurshose of the rroLlen wresented hore ic ce follouc:
1. To ghow the tine recui
to ~revcre u”fnr ¢iven .o
shecific th veretadb
()

,

-
2e To chow the tl'c renuire J
nared vezetables into culo

-3



3. To chor how to £it the time reculred for rvon-
for tre comlets »rocess into the

o e 3 eyt
LTl tl cn N
3 Te X e - P IR PN
vorizing time availoile.
i 7. ~ - - ol .- N ..
Lo To tlhius nrevent the o eurnnce
' e

too mony tinme-concuniinn: solids

on tioe menu of
4
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TI. A ITVITT OF LITTRLTUNT

RN O P P VAR T |

o
‘1

ost of the literature on ting and pobkion studs

&

3 v

written by encincers and lecding voriers in the fileld. It
relates grecifieclly to factory »nrocelurcs, tu

t
canted for cuantity focd nroduction =g vell, The uwriters

discuzs the objects of tine ~nd motinon stady, the bucie in-
vestigutlons that have to be made belore the timing hesins,

the chzracteristiecs of the timo otudy cnalyct, ho the orer-
ator to he shHudieold zhould be zelected cne the numbizr of studles
to ve token on a narticular oreration.

fie The ovject of timc study

The objects of tinaec cnl nxtlon ztudy, wecording to

18]

2arnes (5) cres

a

l. To find the neoct

Ze To stonicrdlre
ecul ment.

2. To Cetermire eaccurc tely the tlime reosnired b
the averooe vorkoer Lo o thwe jobL.

e To trzin the vorisr in new methols.

)
K

v

cisnt Verrick (9), o follover of Trvlor, st-tec thit the
chicect of thic work ic thn cCeoterninntion of =211 rosrible in-
nrovenents of the ecul-nment snd garrowndinos in the setvel

4.0 .

erforncnce of the vors axnd of the wnit time vider suii:fuctory

£

conditiomns (9). Enceifically th? objects of motion study, oo
ctoted by Roloh Davis (4), cre the eliminction of sacste moticns
and the Cevelomuirnt of more efficient metionz (/7). nea

broader ctotenent Divis gives cg hils objectives for tin: und

Mmotion study the felloving:



1, Increzsed nor canits »roduction.
Pe L[ecrensed ~rolfuction conto

J3e icher turnover of
Lo Toir Dosis for vure incer

e Croutar 27:lovea curnincs

. I”“roveﬁ eu'lovﬂe 'nshlc.

. fore accurste coct aceeruntinrg.
?. More sceurate nroduvetion control.

I'e teolieves tiiot increszced ~rpoduction will conz throvili ine-
vroved vorxing conditions cind methods of voriy definite Lerv-
ice objectives cnd e ovortunlty for ensleyees to inasrove
thelr earninge: treining ond grecter interect in, ond o li-
cation to the joh.
Be Dogic Invectbisoutlions

Defere collectlion of duta oven boping, there 2re cortoin
basie iavectigrtions thet hhove to he mrde. The vori snd o1ll
surrcundling conditions nuct be carclully gurveyed. The work
nuct be analyticolly diviled into 1te bocglice clenents Tre
time must be ohserved ond recorded for ecch elevient of the
oncration anc an enclytliesl stucy muce of that recordeoc mit
tine.
C. Charzcberictics of the time study aullyct
ime study an:lyst, or sercen wiiing lhe investica-
tirm, nmuct hove certoin chirocteristice. Iie huis to talk with

the worizers in their ovn language oané be {romt vith them ehout

w

the vworg he is coinge.e lie has to listen to tleir comlainrt

understanciag of hwwan nature, tactful ond nstient, ond cile,

..

2
-
[

tle, to eurlain "liy" to the voriere. e hes

Lity to zet things Jone, o constructive incg-
v 3



inctieon, inventiveners, ond the (2itity to inecire end cus-

tain the interect of others. [Sfbove cll, he ': g to vin the

There zeerme to e same controaversy over tho ccloction

P ad

of the emrloree on vhow the ztudy 15 to te w.ie. 7. 0.
Litchrer (/) believes that the £7tilled en-loyee chould ie
stucied Tecauce his moticrs are more uniform znd Lie works
rore steadily, The ¢killed vorinr 1111 pqrob bly
nethods cnd o7ont hizonlf o the new metheds nore renily (9).
The results obtoined +ith siiilleld worlers are nore C¢eo-enle
:t of the werconsl eruction is lece. Tovry, Miy-
nard and Stecemerten (£) sun-est the scleeticn of the o-erctor

or vorker from ~hon the tect results can be obbalned. They

fecl that tho nere i

1=

tellivent an onerator i: the more cncily

he can be rezsoned vith znd tho rore 1likely o 12 to Le coon-

erctives thot he 1s more dogcirzble beecure ha 13 more consictent

and cycteratic. ccenrs Inflazreing the ciolce of wn or-erator

to te studied, in their ecstinction, are the folloving: (2)

1. fttituvder Teelins for the wori, fellos Toriers,
:nd conianye.

Do Conduect: lttentive to vori.

3. Lenmendudility:  JSttondonee, mmetuslity, and
reliabllitr.

Lo Intellicence: Ju o ment, reocourcefulnass, «nd
expe of lecrning.

De Pe*fo*xn*caz Cuxlityr cad cuentity of vrorik,
veste and brolen tocls.

sic:l cuclitics: FPhysicue, health, and streasti,

[&]

<«
-
6. P s

Bornes (5), on the other hund, belioves the study chould be

mode on the uversge oserator, becavse if the ct.ndard ig set



on the nogt efficiznt vorizer, othor emnlovecs cbhoorvineg the

study vill feel thot the ct n”7-2d iz net o {rir one ond thet

thov rre beire oxsloited (5).

Fo. MTuribor of ptudies to te to'ien on a worticulir oqeroticon
The nurtor of gtudics CJone cenendg on the judrment of

tihe observer «nd the ind ol J-b being timel., The nuzbhor of

demencs on saver=l focteors, but shouvld ho gvificiont to ive

1

whilch it derends nre the

longth of ths cyeleg, tie nuiver of elements in the crcle, 'nd

the concictencey ond 2lxill of the overctor.

"
- e
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B. Descrintion of terms
l. Orer tion onr lysisz

Fa - * P, $ 4 5 T S s 40N .- PRV N ~
LTter bocice iovestis tilous, the osoreticn cunlysis boos

B2 T I o
honcline of

-

T Sk L o e B Fo0ty viqyc Y e E ~ i -

other foctors =ilactlug the Job wwst e coucicercd, Lut the
Loos . JRPURN LI IR ~ 2 - s - e~ -

noct lorortrnt thing to conci-or I1go an anzlysis of the ornr-

aticn. Iun tho ztudies rcrecoitzd llere the numboer of tinecs a
nroccos vos resentod, the cullity of the vogets ble, the nubor
of tinmeg it h'.d to he nnv=a fron cne ¢ erotion vilt to =wnotlis:
hew long it ctooc in tommoriry story cotueon overction:s,
there it vos rreonired and how long tefore corving, hao to be
considered in onulyzing the overcticon. rrow tdls crnolycic o
nrocess cuzrt is mede.

= Urooo;s civ.rt

A vrocecss chert 1s o cevien for rceeording o cricass in
a comnuet monner, s o mewnns of inmcroving thot rrocess or onor-
ation. It siovs vhy the wori should he conto, vt 15 dong,
hov, vho does 1t, vhere «nd whene OGoue wre nore cludborste than

others, but a1l ucze sybels. Ooue of thie noct comon oncea cre:

Orer=-ticn

Traviconert tion

10
1 I.iz~~ction

-1n=
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watch is fastened in nosition as ¢ 5 so thot

it is eusily handle? with the lef't hend cnd ralls in the

In this

¢irect line of vislon of the time stud: ¢

voy 1t tekes only a glance to rexd the we

observe the next movenent cof cherator.

Tie movenent, or motion, usu:lly timed is the "Iherb-

lig." The erblig" r-fers

elenentery, suldivisions of 2 cycle of motion.

Digasseble

T

P ition
it se Loud



=4

Treh is revrecontel by oo ogyiibol, o oenlor, nd oo Tixom -eneil

o v

runber. Ther are further claoceifiod s (a) "ot ro oy? in-

clu irg 11 the clenrnts bafore Muze," (B) "o it or nm o it,"

or the ¢lement "oge,™ end (c) "eleon uvs" vhich ineluieos @11 o

the elemonts coming after Muce" (11). Tinmdns tho "Therhlipt

H

is the uost ccecurite tyoe of ston vwateh stu y, but is not
hen totsl tine 1 the result sourt. The cee-
ond elassification, or "rio 1t," cs cu-ferted in Frang and

Lilliom Cillbreths! article in Tnnosomont ond 2 dndictrotion,

veg the unit tinmed for the ztudics rreszented nere,

6. Roting fictor

Lfter the record hos heen mode, the ctonlzrd tine or
time recvired by the "ver e voror 1as cdetertined. This is

cone by o lavelins wrocoss s Jevelannd by Testinghiovce (5).

.
2
by

Cince grill nd effort (iffer {fron vorior to voritcr ~nd fron

\
A
hl

1~y

cry te oy, if the stendcrd ig set on - very o-illTul vorkoer,

the cver:ce or less sizilied worier vwounld not be hle to uecot
it. O e othor hiond, if the standurd 1s cct vithout toi-
in;; ¢izill and ceffort into tccount, using a lec: siilled oner-
ator, the c£ikillad onerastor =111 juct meet this tine or vill
exzcead 1t to an extent to vihich he is not entitled. The
foetors fo- rating the vorier are sx1ll, effort, voriting con-
c¢itiong, und concictency. Thece are the factors on vhich

-
i

175 mon toos commnrative stules over ¢ nericd of about one
yeor, of viorizers doins the come job, usirg identices1 notions
wnd vet wroducing ifferent volunies of tork (5). The recsult

cf their vorls is the rerformoncs roting chrrt. The encleorce

~15-
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viio vog ocbheserved in this study vos o littls shove everise
and vios reted ceecorcincly for all four factors.

7. Leveling fuctor

The flgures thnt ¢--e v on tials chnrt zre used to
give the levellng fecceter vhieh ig thot fuctor "by vhich
the cvernze time 1o multinlied in crder to cdjust for ciffer-
ence in rerformonce shove or below averzge” (2). The level
is determined by odéing clgebraicolly the nuwiericel values
for ¢kill, effort, rorkin; conditiconz, =nd concisteney cs

chocen from the nerformance-rating chort.

RATING CUART

¥ill

=g
|
+
|..:
D \W
l‘>

cuner +.15

13 o L5
Txncellent o1l T:cellant «10
.OJ o,"n

‘PW 3
o HRy O

GOOG .\/U GOO(: 005
o -J3

Average 0

dl ™
|
9 HD o3 =

lws)
ol

iverage 0

=4
1

Fﬂir ".OL';,

t3

ralr -.05

1 1

10 2 .00 2

Yoor .16 | F=1 {| Poor .1’ F-1
.18 o .17 2

TAPVING COUTITI

D
L]
2

CRICTOTTICY

LR R

'C
Too 1 -.06 A Derfoct -0l A
Frreellont 0L D Fecollent .03 B
COO\L o'):',‘ C (.2- '\)‘.; .Ol C
Lveraee 0 D ‘versoe s D
Foir -.03 - fair -0 o
Door o) F Ynor LY T

ClnT 1
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l. The teehnicue of o gton wotelh giudy

The teehnirue for toilzing sto~ viiteh studicss varies
scecordinn to the nur oce of the otudy. Come are 2ueh ore
eact wnd Cetniled thun others, but in gener:l there are
several gtons that need to e folloved. 511 the informction
csted for in the heeding of the obgervation cheet nust bte
cuirefully recovded. This ususlly ineclues the nu-e or nuiher
of thiec o erator end the dote snd dernartneont in vhich the
Job is done. The jeb nuct then be dlvided into tha elenents
to be timed, cince the "Therblig? is too short in duration.
Yendling tine shiwould be ce~uroted fron machine tine wnd the
conztont eloments should ke sencroted from the variabtle ele-
nents (5). Tach eleuent should te clewrly and concirely
stated and recorded on the ovgervation shect.

Timing tegins vhen this inlTormotion is reudy. There
are four rotiier common wovs to resc the cteo- vatehe It moy e
read continuously, e. ., the votehr is »ernitted to run con-
tinuously over the neriod of stucy. The ovserver then antes
thie tine at the end of ecch clanment «nd records it z{ter its
nome or ovabel on the observation cheet. Thic ic usually

-

concifered the best methed ond vags the one uca2d for these

.
ol

stucdies. The ateh nny be pni~med bacit at the en.. of cae

elenent, movm as the reretitive meothod of tinlaze This pives

the direct time vithout subtr-ction, but ic not =5 cccurite

cs the continuous mothnd, Continuonus an’ raocetitive tining

cre the methods most eoainonly usel, but for s-cel:l crgns

-l-



thrre cre accunvlative nal cyele tininse The - L tiya

“hiere there zre tvo eleoments to o timed
senarately. Tvo votches nre mounted cloce torethicr on the
ston wateh bourd and hen one 1g ctorred the other auto-
matleally ctarts. In this voy each element ey e more
accurately tined, becasuse the vaten is stonned then 1t is
reace here there is & series of very short elenents thet

cznnet be accurctely timed vwith a vwateh the cyele nmethod is

uzed. The series of elements is tined as many timss ze thore
are elements. Fach tine one clement is left out. By mezns
of a sim~le ctlculaticn 1t 1s ceossible te fing the time for
ecch element of the cyecle. The inoxnherienced find it dif-
ficult to do so muny things &t once, viz., obzerve the orer-
ator, rea? the vateh, znd record the dotas, but after a little
nractice 1t becomes quite escy. & distinetive sound usuully

end of exnch eloment, ana the

(o9

aceomnznices the beginning on

[sh]

tine study anclyst learns to listen for this sound ~hile his

2. Izeterininy the roting snd levoling Toctor

The next sten 1s ratins the ¢kill and effort of the
o~erator and leveling thea to rive the stondard tine. Theoe
faetors denend on the juigment of the time ctudy analyct.
The =zn:lyst determines the citill, effort, voriin: conditioncg,

-

and consictoney of the oerctor in convariceson to vhat he

-
.

conglilers aversge. TFrom the rerforncnce-ralin: cl

A

wrt he then
eives the worier a rating. If he considers the oncrutor

very sizillful, he might rate £kill Mexwcellent™ or "surcre®

-18~
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his is recordced D=1 or

G

cm~here from .12 to .15.

n to eflort vnd thowh tle one

-2 or ;=1 or

-~ e

P

- -—
La

Ia fimvres it

clzill =y teur no re-

rotor 1o vory siillful

— e N

ne mev Le wutting footh very little or no coffor Iiort
would be roted cccordin ly Waveroge," "fzir," or "ooor M

D 1ls overuge vith mero thie nunericol viilue. Tulr is -1 or
T=-2 vith the meric .l volue o minus O/ to ninus 072 and

poor is F-1 or "= vith =inus .12

to minvs .17 tahe ruiericsl

value Tlie s ¢ wroccss 1s used to deternine the voraing

concitions anid

cbove ¢versge, vas roted as follo
cizill -

Tifort
Vorikins Conlitisns
Conzlisteney

e

rator stuwiien, sligshitly

~/
o

.OD
07

.0l

Thege Tirures are odied alpchiralce:lly to pive the leoveling
foctor. n this coego the levelins foctor 1s 1.1/,

3. Cetting the stondard tine

The stondard tine thienn cet by rultic-lyins the vver:nge
tine by the levellng foctor.

2, ilizing ollovonces

To the stindord time iz z'<ed on M"ellovnnee.® fllov-
ance is made for rerson=l time, fatisue, uwcvoiluble JXluy,
cnd for sweeisl reasons on certein Johc. Tho boels for ewllovw-

ance,

-nd the gtondard omount cf

orxoed

e fcels

usually o vorin- <ay

.

five znd one half nercent, cr ¢ ni

cceordin: to Dicison (15), i:

the nurnber of minutes

+
v

vorlt cdone in tlwt tine,

Ty +3
24 |95

Hrty winutes, or

oy

- - “ £
noe hour z o felir



conztant nercencl cllovonce. 0n on ocerction thut does nct
recvire much £iill or energy ten percent is smole clloiuonce,
tut vhere the ovperction reguires accurcey on? the cuclity
of the vorik muct ke considercd, fifteen to tventy -crcent
1s often alloved (15). Dornes s-ys tio to four ~ercent or
about tventy-one minutes i1s cmile rest time for licht vork.
ore should beo ¢lloved for hewvy vorit cnd in hot or dissrrce-
eble woriing conditions. The wllovsnee for fotigue ¢eo onds
on the zind of wvork, but ucwelly there is no s1lov nce.
Ilours zre shortencd cnd labor-soving nochines, tools, and
fitures ~re used. Unovoideble Celeoy 1z thut deloy cauvced
by the mnchine or onerator or come outside force not to be
accomted for by the orcrator. On some Jobs cllovience hig
to be mode for specisl Celuy, such cs veltline for hel- to
1ift, or hoving to vork cuicxly vhile the natericl is of the
1

o

riznt concistenecy. Cince no cnecial alloviunces vere ncceg-
cary for the onerctor ctudicd for this re-ort, iier wori being
light «s comnared to other jobs in the kitchen and her vorlk-
ing day being eight hours vith & onc-hour rest neriosd ot

the end of five hours, =n :llovance of twe nercont s m Ce.
Thic is .02C2 minutes for each opération. The =10 nce

after it is deterniined 15 oded to the stondord time to yielad

the time zllioved for the jobe

In thoe tables -~resonted the et Trom 211 studie. of
eueir vegeotable cre chowm, hut thooe forthest fron the ¢bvious
mean vere strucic out ond not inclufed in the totrlze The

shreviotions used in the troulati-sng of than Cito sre co

=20=



L)
Q

—~
[

oo

. TR0
neongs cvornne time

meang wininum time
reans moyisum time

t. moong levelin: fuctor

tine
tine

stondord

cadbiced

clloved

froies o thot thoy cre thirty inchec tfronm the floor.

thirty-four

trays not sctuxlly on

wregentod ¢ll besiiets, adsing

t.ble wure

»loced on

the

. * . - P B I DR 3 1 -
nehep hdsh vhich is

-"1-

- g T Al
o t’. Ti Lo

o~ . EL P ~
ns mmheor of obgrrvotiong



D

ool

Y1

ST
Lred ALl

™"

THZ T0F

q
Q
O
¢
IE
>
NP
g |9
< |2
9 |y
Q |K
w >
3 |u
r |4
2 19
Q|
|
:WGN?!
1~

WORK TABLE
30"x72"

"

(- & —>
s ¢
AYIMVYEF, W N
oL sn3ao ) 1 | Yy
OIS TS ﬂ !
W
. w 3
~ly
+ Q
‘D14 T # 9
R
qyYvog ® L
NIYYT ~ + —
* < M
v Y F
MNIS < e
N_{
NS NN
N__{
Jt\WleNl*W /-HZ
a¥vog N <\
NIVET mmw., |y
/( E&——>

N

&
v



YTty q-{‘ .-11- - v \w" ~T T T vy-— e —-|
L i L) I Lusdst bkl I \)L] ....J PR ENTN BRIG] OT u J.J HLLoeln

PITMTIATY
...L.l PRV

Drain
Beoard

D

1\
rator
Sink

Sink

Droin
Board

LITT EICTT

Piclz un hesd of letture vith hoth
hands hoelding the nife in risht h-nd

1. Ilold head turning 1t az 1. Cut off core end, bhud sots
necessnry and outsice leuoves

2. Inlé head under running 2. Turn on wvoater ot sinic and
voter and wosh hely wash lettuce

3. Put hezd of lettuce on 3. Degin to reach for next
‘roin board head

Reneat this onerction until bushel 1s cdone

TToTInm
l“I -JR.L'J 2
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CUTTING [ImiD LTTTUCE O ITATT MACHIITm

Tray df Cut |rpoy

Tancle to Turn ----
Kife Blace

=

=T

Piciz un head

Put } head in homer 2e
Push lever 3.

Tencat this ormeration u

Ho»ner--

- dlavoi Ll

York
Table

Lgttuce of

l rator
Lever @

EICIT

1. Cut in half and nut ko

cn tray
[Ioln left hnnd

Turn mife blade

i1l bushel 15 done

q
.

2
<

o

e

FITURE 4

o
D) -




1.

[n]
oy

AT CUTTING ITiD LIT

IIbld hond firmly on 1.
cuttinz board

ol % hend firmly on 2.
bcard, cut si~e Comm

Plcacee otler half hecd 3.
to be cut

Pezeh for next bLiead Lo

TTUCE

Tork
Tuble

Tray df
U-ched Lefituce

Cut

Cut
ond

Cut
and

'[T(-'! s
NRPe

sli.
fod N’i

% hend lengthvice
croscsvise of head

a

= hewd Tengthzlse

ceroasize of

7 bl-Ce of
a2 cut lettuce into

a7 borl

Re-ent the overction until buchel is

heud

inife,

¢one

FIGURT 5
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CUTTINC I D LTTTUCT VINGRS, PUTTING VILCns o »n Tro
Tray || Troy
of of
Clcan Lgttuce Pl=ates
on C{BTI
O-opa Cutting
L e Bo..pd
To1f:
TaYle
Tray of
Plates
Tray of
Plctes
Troy of
Plates
LT DICTT
Pick u» hezd of lettuce 1. Cut lecttuce
anl hold 1 1ly on board
Acciat richt hend in 2 Put on gernished »lites

rutting on nl:z cs

The nunher of vedges cu bcfo-e the
imife 1s loid comn end the weoies ~ut
on the nlate varies with the rvu,.-lit:,
of the lettucc.

FICUE 6
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PITYVIT M
IV. PRV A=Y Y P

definite voridng conditions

Zooherg head lettuce, the most common silod green, vis
vashed «nd cored Ly tuo nethods, I cnd IT os shiown in TFicures
2 and 3. It was cut or diced by hund and cut or zliced on a
hand onerated cutter us ghovn in Fijure L. It vwiosg z2lso cut
cnd cut on mlates in velses for o rlain heod lettuce sulod.
The heads vere cut on the nower driven nuclhidne ceveral tlnos,
but the duti 1s not »recented oo this meothod of »renzratinn
bruised the leuzves toc T dly to consifer such 2 methoed no
rnatter how much tine vwes saved.

UL YTacc Ta

S STIT T AT T AT TR Trm - T I P
. I R Cl - PRI RPN O A s SN I-L.L ﬁ - -10-.1(3

T 'T
Calbiotaea VT dllia BETEEIPENE A SR

-

lettuce the zamount of time rc-uvired by uzing llethed IT is
zlmogt ecnsictontly less than thist reculred by Mothod I and
the runce from mininun to noxirmrm only 3.37 nianutez. In
ethod I Lhe ronse 1o 5.53 ninutes znd

ron to twvo Cisits: Therc:s thore ara no
in Tethed IT. Vethnd I recuires /9 minutes »or hesxd and
ethod IT only .36 nminutes. 7 tin2 for Mathed IT
is 9.2030 minutes 2nd for fethod I ic 10.7507° minutes.

This vould seem to indicute that Tethod II v s the nest, but

¢

l‘

this 1s not nccessurily trve. In ilethod IT the heals care
crovned dnto o ginlt of wuter wnd then ¢11l 1ifted out at cne

time. In Yethod I each heud iz Leld under »unnin~- voter and



-

plueced on the droiin bozrd imedictely to dvein. Thug the

1.4277 minutes ¢-ved by ucine leothod IT nicht be lost in

voitineg for the vinteor to droin out of the lettuce or in zhais

Cem 1 - Yy Ay o P |
Ing the veter out of the hewls cs they vere uscd.

CUTTINC BY LD £7D OID I 077170 1 CTIT=-=""hen the

bushel of eleaned hexds vs cut by hand cg shown in Figure
the tine renced from 11.00 ninutgs to 25.00 ainuteos. Thds
rather vicde range of 11.00 minutes 1z Ccue to the noturcl

varionee in the cuality of the lettuce. Firn, zolir

c..n be cut rmucni more raniily thon loogse oncs. The slleoed

tine Tfor hand cutting 1z 21l.5326 minutes ond for cutting on

the hond opercted mochine is 11.2192 winutecs, or 10.3104

ninutes less. Hovever, it trizes o totzl of 7,19 =inutes,
i

r«
)

|-J-

T-ble 10, to =ssenble and G wnd cutter.

must be odded to the total time for this method of crtting,

naking it 13.2272 minutes. Thoush 8.12'2L minutes is soved

by cutting on the nmnchilne, this nmethod

R

is not neecesecrily
better thirn cutting by hanc. IInnd cut lettuce ret.oins itc
crisn, fresh znearance nore thon machlne cut cnd Coos not
lo~iz so M"chered W

Then cut by hwend 13 heods eon be cut in 12 ninutes os
cshotm in Table 1l. The clloued hend ecutting time »ner hecud
12 7.2012 minutes or Z.1% hesds 1n £.19 miinutes, the tine
recuired to nut un cnd renove the cutter. Thercfore, cut-

ting by hand would be »refc red for three or less hows 1o

-

this meny hesds could be cut in the tize reguircd to handle

tle nachine.
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LITT

cane as right but hold
bunch

]

01d
Put in sinkt 1 of wroter 3.
and rvicik u~ bunel on

araein bourd

Put in zinz 1 of witer Le
Ponest ctenzs 1 to A4
Put knife cowm
Tash vith both
Tach vith boeoth
Let stond

han's
?

[alR ahabEhdliE o o
sdiaia

rnts «nd ~ut in ¢
and tut in zink 1

until rex:dy to use--1lift to (rzin boird

LUTTUCED

FIGTIT
Plckx un buncih of lcettuce
:nd rut on r in bo:rd,
mife in hona
Cut root ont oIT
Cut rocot

Picle ancther tunch

LREY

vunntil 211 are ceno
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VACTILG HOT TIOULT LTI LTOTUCE

a

rator
Sink 1

Drain
A P N
gL\
T PIGIT

l. Tuict off leaves by 1. Pick uz bmech by root
grasning then in the end
hand lichily

2., Put in sink 1 of vater 2. Tarsw root end into
carbuge

Let =zoult wntll reudy to uce

lzing Poth honls, 1ift out of
né lay on ledse to droin

FIGURD 8
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CUTTIZG I "IN 0-=In cubkin: vo

hewd Lottuce

pl
for

B!
0
-
[
<
i
o
H
i3
}-h
P
)
[}

for a »luin golad and =loeins thace

o

plotes, ao showm in Picvre 6, tha tine reruirved veries 10.00
idnun to niesidnum. Cloze omeninctlon of the
Toble 1 will ghow that the zetuel rirre 12 17.10
ninutes. These ertree firures “reve not inclu’ad in the
totzl, vlhiich yieldcd on clloved tine for thils oeration of
32,876 minutes. The zlloved time rer tray of <i-ht ~l:ztes
azen from avernges of 18, £1, and 22 truys is 2.1070 nin-
vtes. This rethod of wreacring lettuce t7lics a longer tine,
but 1s the mogt comon nethod used at presont in the vrea-

ration ond servins of =—lcin hend lettuce salad.

Inother common onlid green 1s leof lettuce. Thig 1
sed loregely os o solod 1 end the tize recuired to winhy
it was the only time studied. Using the method ghovm in Fige-
ure 2, only 5.46504 minutes ore resulred te vwech o 10--nund
bieglzet of hot-houpe lottuce. Tha viogched le ves cre thien torn
to the desived gire os they cre nut on the nlute. I the

lettuce 15 slightly wilted, 1t can bz loft in the cink of cold

7'1

eter ten to thirty minutes cnd then be liited out to ¢raine

It toles ouly 2.3236 inutes to wogh it cnd 1ift 1t cut. The

ficures in Tuble Z for zurdcen lattuce zre for one-iwlf bLushel
o O 1

rAy T IRTE
MIinvrous 2nonth

i

vistied cg ghwewn in Fisure 7, but they crve no
to be significant.
3. Carrots

Corrots are used in fever scluds thun lettuce, hut cin

-32-



1.

[

3« Put on tray

Pick

I'eld
nace

PUELING CIDR2TH

[P SY [

O>er @

baltd

RN

yrawr
FE NSRS

Torit
Table

ot o

[}

un carrot

ond turn carrot s AR

1 es
SSLYY

Pereat thils process
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vatil
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FIGURT 9
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1. Pick un carrot «nd woid 1. Cut off ende cnd s
ana toss on trey 2

Penent thiz oneration until «ll carrots ure Jone

T'ith both huonds
1. Picz up tray of ~urrots
Ze Dumn them into sinlt of vuter
3. Take tray from nile on table ond place on
crain bourd
Le Vuoh carrots ond »Hut then on the eloun tray

FIGUCNT 10
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to strip 1t, cut off the tonrs, ¢nd ~ut thie celery in the
gin't 1s 2.05 ninutes in Xethiod IT and 7.96 uinutes, or 79
ninutes lecg in Method I. It tolies 3.73 to vwush and scrub
‘2thed I ond .40 minutes loss, or 3.57 ~inutes,
in Fethod II. Thio extrs voshins tisme ig soved in ceraning
since it recuires 5.45 winutes to cere o using Tethod II
and only L.25 alnutes, or .70 minu
oo that on the overcge Jcthod I toilzes 1.524 ninut
hen leoveled, ls Z.10%20 minutes. lTec Toabhle £.
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the moct satisfoctory in erwetrance, but the tine 2llo ed

for cutting by hund iz 12.55066 minuteg. Thic ic 15.9752
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minutes lonser thon vhien the »over mochiine

S
L6232 minutes lonzer tiion vhen cut on the hond ornercted

nxchine. Tiie nover driven wochine recuires Z2.3207 ninutos

£.,1032 minutes. t recuires 2.17 zinutes to znogole and
digaccenble the honl onerated mochine and 1.26 nminutes Tor
the poter machilne. Cee Table 10. Thlis zddled

time neong thot the times to e clloved to cut £i2 nouns

twelve ounces to siiz pounds twelve ounces of celery is reully

10.2232 ninutes on the hind opericted mochine and 400607 rin-
utes on the novier criven m:chbine,
nend, one prund to two nowunds four ounces cuin he cut in tvo
minutes, s chovnl in Toble 12, This vould seen to indicate
thot 1t vould not nay to ceseible eithor noehine unlecs nore
hen tvo rounds of cclory cre to be cut.

5. Cabbuge

CLEATING nIT2 CUTTING I £CTINIE-=0ne buchel or forty-
five to fifty-one pcocun’s of cobbuge, Teble 12, wos cleoned,
chonned, and shredded. It wous eleuned ¢nd cut in sectiong

N 2

Ylhien Iethicd ¥, e chovn in Figures D2 ond

{"a

vy tvo methols.
£2a, 1s uged only 2.9355 minutes need to be «lloved, but
for izthod II, ficuves 23 wnd £3:¢, 10.7561 minutes, or 1.7770
2inutee loncr, cre neecdeds The tine vories in Tothon I

~

from 5.55 minutes to 9.32 minutes or over a rone of 3.27

ninutes. For Method II the tine vories from £.31 ninutes
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to 11,95 ninvtes, or over o rince of 3.6. minutes. Ficures
25 would seem to indicute thint llethod IT 15 the more
efficlent, but the datn in Tadble 7 Cierroves this. Method
II reoulres almoct consictently nore time than Iiethod I.
Three of the fizures in coluwm 2 of Table 7 have two dipits,
viiile there ic no fisure in colunn 1 srester then 9.3228 min-
utes. This cdifference 1is »robhably cue to the foct that in
tlethod I tvo heéds ara teen from the bhogiiet at one tin
insteasd of one as in HMethod II and that in lfethod IT there
is & tendoner to slide rofurce into the gorhige containsr
tvo cr three times while esch head is helns clecned inctecd
of onlyr once cvery time two heads are clezned. Thus, Method
I »robably uses less notion ané therefore less tinme.
ClOPPING~=Cabhane wae chonned for »lein cabbupge salad
so that this rethol of —rerevation nlght e compared with
shrecéing. dze Tigure 24. It vwos found thnat the tinme for
cho~ing one bhushel of cawboge varied from 5.C0 ninutes to
22 “inutes, the uversge tiue vos 7T.03 minvtes and the
alloved time 2.0250 rinutez. This time is cctuzlly 9.6150
X -

miatvteos vhen the 1,52 minuvteos reocuired to sorenble on? dis-

cocembhle tho chenrer cre cddéed. Gee Toble 10, This i

still much leoge then Ehe time 2170 od for shreddins o hlirce,
SIPTDDING B YOOI M=<=Tha sl vedding vios done on the

nover ¢rivern nechine, Pirure £6, the hond orerated meliing,

Firgvre £5, ond by hond. The tine olloved for tihe nower ¢riven

rmochine 1o 12,1270 nirnutes, or £.5779 uinutes lex t$on the

12.7268 ninutes ¢1loved viien tih2 hond orercted nicihine is
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3.58 7.3l

Total Time | 230.34 349.63 132.09 224.7§4
No. Observd 9 10 e 8
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30.89 12.60 20..3
39.18 19.60 32.17

c-C
/ 4 1.14 1.14
2 3332.022§ 4.195¢
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tonutoes cre not nunerous encusii to be gigniiicant, vt they
show some ilabterecti. I cte. Tiiave sea aob enough date for
lethod IT as ghiovn in Figure 28 fer wrghing =nd cuttin: off
the bad shots to deteriiine a time Lo Le zlloued, but the
clioved time wodld »mrovubly be loss then 1t is Jor liethod I,
s sho'm in Figure 27. The figures ia cinvin 1 of Tab 2 &
cnee from 83,72 ciautes to 22.09 ninates, vixile three of
the four figures in colum € cro tstiueon 15,45 minntes ond
12,26 minutes. Tre fourth onc iz only U2.16 ninutes. This

ould indlcute thin

Iethiod I for ouly eistb

t zveh &

.

corclusion wlyht o Craa,.

.
Teine
o lias,

1 e
il

of tomstorng, the timc ranges

from 2,70 ninuvices to L.73 ainutss, tie wllco.ed tine being
4«O160 ninutes.
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Ll BO PR =30 i o
[GREES = Qo Do A Aad
g&F 7Toqd 2 27 204 13 Hd
8/ Jod 2F 4od 2# soqd 13 Ha
7# 1504 2 8oz 2F 3 Hd
T Loy 2F 24 403 13 Hd
8 20 27 Lo 13 Hd
& 2 13 Hd
7# Bo3 2oF 13 Hd
H# 1# o4 13 Hd
# # 13 Hd:
13
204
404
304
Total Weight 69# 24# Togz 130 HA
No. Observationp 9 11:,” 10
Average Welght 1# 8o 13 Hd
Minimum Weight 1# 13 HQS
HMaximum Weight 24 Lo 13 Hd

Tl



QUIICES

Celery
3
~ - s} =]
[ o ] % 51 g @ 'g
-} kel o
a o S0 o g 5 =
S g v g G - 0 ¢
M I (S (SR ~
@ e > O
O~ ~l 3 o
[7 3] O T 4 oY oY
el Q L 3 o g o]
G o L o (4] o o
© el -< Lo Gy
@ 3 m <
y T T
5 # BodLo#

PN

o
5] 4 4

54" Lt BodLO7
50 4# 1204104
52 ;i 1204107
¥ 13 1204107

Observ.
Vite
ne. t,
. V.

Loss

504 4,54 20# 402
Lo Lo 13
54 L 67 o2
5% Lt 5i# 1204
5:¢ L ; 67+ 1209
60z # 8oz




cr)ton«ﬁiﬂt) C".“T OT‘ L-_‘/ ‘t ™ r--\‘ryy -r-—.rnvvmw s

L AU ol

PR

TR

-
R )

ca

In nile on ledge In

32 trore to the
nortr end of th
tuble

In
e

L Tull troys to the

cart noqr the end of
the toble

On the cart

To the refrigerctor

I the 1

cfricerator
ready to sc

rve

Mote: Only L troyz sre taken to
ot one timne. This onrerction is re-ected
~lote £56 solods.

rile on cu-hourd

£56 nlotes to the
table in “ilﬁ = lons
the ezst edlze

niles at the nnot

-c of the tible

Erread 32 nlates on
/

tha rafrirer:tor
' 8 tines to com-




LSCTETIY MTTTION A

nys

by

Total of F
3 Oneran
Putting

P4 2



Tcobles 13, 12, end 15 vary fron 2.56 ninuies to 4.07 ~in-
utes. The allowred tine fo the comnlete oorntion or “or
thirty-tvo troys is 3.7056 nminutos. See Tobles 12, 12, wnd
15.

CETTIOD L-=This s been ghwun to bo the rulcliies
2 though not zlwvays, ner
allowed time is £5.77.6 ninutes. The ~lotes ure c2t u» on

-

the trays b7 o series of three overntions. The total tine
allowed for the »rocesc is 2.713/ nminules, Tuble 13. Tt is
exsler to cet un the troye ocnd 2lates by thils neothod beenuse
there is less chan ¢ forr then to slice off the toble ¢nd
beecause only four troys cre cet un vith ~lotes at one tine.
This eliminctes the elenent of fetirsue in settinsg ur 056
nlates &t one tinme. On the othier hwonl, 1f o fronen salcod
is on the menu and hus to be —ut u» ag ra~illy zs nos:zitle,
it is not cecirsble to use tais method. ‘Either of the
others would be hetter becouse if all tné ~lates «re cct uo
et once, there 15 no valtin; to set un nlates after every

1

thirty-twvo salads. Alsc if, for some reason, the onorator

nas to veit for nmetericl to noXe her szlads che could scet

heor nlatos un according to lethol 3 or C and thus use cev-
eral ridnutes that nisht otherviiss be viastess othod A

2llows 11l.6%32 rlnutes to take the calads to the refrigerstor
cnd store them, cor 1.0730 minutes lecs then licthioc Ce Tt
recuires tuice ¢ nony trins to the refrigecrator as lfethod

C, thus rorulring nore effort in wclikdng, but cetuzlly tik-

ing less tinmese.
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cuired 13.1554 minutes, T
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tot-
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9.8(04% minutes, Teble 15, for s=tting up the plates and
trays. This 1s .2835 zinutes less than rethcd E and .0555
minutes more than Method A. In storing tne corjpleted salads
in the refrig=srator sherbert glasses are used to separate
the trays of sulud on tle cart so theat sight treys are
tasen to the refrigercatcer at one time instead of four as in
ethod A and lethod B. The stuckin: by use of sherbert
glusses 1s done by placing turse glassss on esch tray be-
tween the plstes. They are so placad tiat they provide
three surfuces at o.ie level on wiien to place a second tray.
In tuis izannar anciher tray cf salads way be jput on top of
the first without disasrranginy the sslads on the first tray.
Tauking eigat trays to the refrigersztor at one time in this
wainer rejuires only 1.:870 minutes, or £.4040 minutes less
than the tiwe rejuired for lethods A ans B. But, the han-
dling of the sherbert glasses reiuires 5».5:0u iinutes so
that the total time for stvoring in Method C is 1c.7660 min-
utes, or 1;67;0 zinutes wmore than sethod A and ~ethod BE.
“hile each met':cd has its own advantuges and disad-
vantages, rethod A is the yuickest &nd .ethod 2 rejulres the

least motion.
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V. DISCUSSICN

This report deals largely with the preparation of
vegetables for & tossed vegetable salud. The vegetables
studied are not the only ones ever used in such a salad but
are the most comuonly used on:s in the residence ha3l where
the studies were made., They were not purchased especlally
for study purposes, but were teken frcm the regulsasr stock
of vegetables es delivered twice a week, Tris was to in-
sure getting stock for study purposes which was couparable
to thst used in daily salad preparation. The stop watch
method of study was used end only the overall time was
taken since the time necessary to do the complete job was
the objective. For more detaliled study other motion cycles
cculd be sutstituted. The elements timed could be shortened
or rmicromotion could be used.

Though the purpose of the studles presented was to
show how loug it takes to prepare these vegetables in sev-
eral different ways within one working situation, how long
it tahes to asseuble the prepared vegetasbles into salads
ready to eserve, snd how to fit the tize reguired ilnto the
ti.ue avellable for the Jjob, the rasults siow cne wsy to te
better than another, but still are not complete or coupre-
hensive enoush to arrive at "the one best way" for deing the
jobe In order to do this a greet masny more studied would
have to be made aud it would be desirable to use ricrorotion.

Hend preparation has been coxpared with machine prep-

aration. In every case hand preparation r=quir:d more time

-85-
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VI.

COTCT

RSTES RO%:

The resulte of these gstudiecz <how that undor the
vorizing conditions existing in the residence h 11l iere

the studies vere m:de the tine thich ghould T ¢1llo. ed
for the =ronsrotion of certuin solad wmotericls varios = ith
tne nethol of »rencrrtion uce: ond the cmount to te nrer red.
Thiils ie thie filrst rowvrt of tine ond 1wtion ctuies corried
out unver thils voriins situcticon znd 1t iz for froa con-
~leto. Ilowover, it does chouw the saount ol tima tha cverico
vorizer vouid nced to ore~cre tlie voerctibles studied in
soveral Cdifferent vevs ond ¢ rcs mechoicel nHre~eration
vith and nrepoaration.
Ie Proncrction of versotables

Civen a cefinite crniount of time in vhich to prewrre
o« tozseld vesetable colud, the timoe for the nmrencrotion of
ccch veretable could he talzen from the tobles and cdded
tosether to give the tot 1 time vhic’: would be nceded for
the czled. If thiece ciiceed the time aveiloble, methods re-

eniving lese tize couw
could be uzed on the

Yo T
RN N

I 4 i)
(S5 ._Lv_,x.»‘-—I

rusrters cre cvoilelb

ther could be npremure

1G e subgtituted or nother

MCINNe

n other vorcs, if an hour cnd three-

to

a

Q4 L.CCOoI

very lovely fregh coeurine selod, IT, on the other hund,
only cn hour ond a holf 1 cvallable, the netiiod of ~re -
re.tion chovn in Churt 3 could be uced. ince mochine cut
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thet could be uned 1F not enouchh Line is aveil ble fov

tocced colnd cr i 11 the nmaterizl is not cnn nond. It

PP I BTN 1 BRI B 1 - . K e v .
veres cnd e the we2dzes on the ~lates. Tnds “iizos ¢ tot-

lettuce szloa.

DI VLA X

C/2RLCT DAL D==Tor & cho~e® cobdine onlod avount t.o

buchel of ecabboze vould e neceled for the 256 nortions

norally —~rercred in the reogidence 21l vhere the stady viis

conne The tinc reruirad to »roevrre thils voula be oz folloge
Clean and scction ucing Vethod I 2.923456 x 0 - 17.°7
Chion g.0350 2 - 14 “7/0

[

™ Yo - N
J.Otxll e P Y

v

Shredled eubboge in the form of cole 1.1 could he »ron.re:

in 22,1322 minutes s follovse

T AT 7. - 7 r)oArT D

H 5" X - l/._‘tl.,_.
~a N .- |2 a N oY Pl ] L AN
cared on Mo 20 = 2 o= SLa00O70

Tot. 1 liel3,0
S NPOT AT De=One i o ninli bugh-1l of cerrots rre
noeced fer o mluin chonted corrot solad.s This could be nre-
nered og fellovs:e
Pael ! bushzl ia mechonical
resler
Cut coff onts wnd ~=sh

Chon
Totul
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PERS

NI
o o
U

OTLICTD TOTTATO OGN LiD==T0or Liced tonmote
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b o na Py - Yoy oy PRNETN
lezs thrn o bushinl of tonateoss r2 neeled for this sume

nuaver of salofs. flovever, it ould tize R7.1234
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vash a busghel znd cut off the bad srhots and 39.875S minutes
to slice thweny so that the totul tine to »rerure teonctoss
for a sliced tounato culad vould bie 62.0676 minutect,
Be. Lozgenbly of salads

The tine uced to wsceuble the r»letes and tray:sz, put
he sclud on the »nlates an. gtore them In the rafrizerator
hos to be adied to the nronerction timas to show the cnount
of timc neceded for the connlete nroceci.e That is, froa the

s brouzht irom the ctore room until the

ct
[
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o
(@]
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ct
(@]
(@)
hEe
r
e

sulals cre in the refrigercator recldy to serve.

TOCETD VICETADLD SaLLAD==Tor & tossed verctoble salud
©9.1970 minutes cre ncedel to »repanre the vesetokles,
21.567%%% ninutes to —ut the sclad on the garnished nlates
anl 45.7726 minutes for assenbly. This makes a totul of
16645414 ninutes, or about tiwo hours anl forty-five minutes,

to get the calod rezdy for the table.

v

IICAD LTTTUCH EAL/D--2 pluin hecd lettuce sclad can he

realy to serve in 94.1522 nminutes, or about an hour ond a wlf,

gince 22.3776 ninutes cre necled to nrenwure the lettuce ¢nd

I )

L5.77L6 minutes for asnenbly. A

(n

hredded cabbage sclal reo-
culres Z2.1392 nirutes to nrencre the cabboge, £1.,5622%¢

ree z. 2

ninutes to nut it on the »nlutog, cnd £5.7726 minutes for

£l

*These figures are not tolzen from ¢ lorge encug
samhle ko bhe significant. Tids time ig fov 219 solad

*#%19.30 22,60 am 17,02 1,14 = £1.5008
19.82 P

17 () '()

12.57

17.7

C\/.};,-OO



cscenbly, or & tot:l of 182.2876 minutes vhich is zbout
hour and fifty ninutes.

™A COAT N n . Ty Ay oy N T S, P, AP ] - o
C/2NMGT AL D==For o chewnel cobivge ool only 37.9112

-1

owed for —~roarerin: the eobbuise. This

-
1y

nolzeg o total of 1C1.23456 ulnutes, or chout ton minubtes less

CiPPOT SML..T-=% chow ol corrot salad hoo to hove

152.77°30 ninutes or tvo hours and ferty ninutes clloved for

®

its rrencration, 91.4456 niinutes to prewire the cerrots,

7l.5628 nminutes to ~ut it on the tlates and £5.7776 ninutes

SLICTD TOILT0 il D==Clicel tomuto scled can be nre-

nered clloving $9.047% ninutes to nrenare tonctoes nlus

3

£5.7726 minutes to cscemble, or a totael of 114.37232 minntes
vhich 1s one hour and fifty ninutes.
C. izscomanly nathods
Thes2 totuls Nwive 2ll Lean comcute? using Lesonbly
Uothod fe In assenbling the solocs the method used will
rrobebly be fethed L. since 1t reruirec the lcast tine, but
if faticuve is a more imnortont elanent thon tine, Iothod C
would be usade. Thls methel reoculrcs feves trins to the re-
friger.ior but tokes 1.820¢2 minubtes lonzer than lethod A ond
«SELR2 minuton leoncer thon Method Ze.  Wuouing the tine nceled
for the conlite onerction eon be of grect el to the menu

nwltere  Toe solods reculring the rrectost cneunt of tine
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1. Thie work cra. wrovided zcans to e viticsfictory
for tho mumbor of salads hren rad,

He s tness 1z o Imimorh b Dacior colnd sronaro-
tion. £ clutters? nrerivobic: - »oe wilion Ior aer loot tine
G lost motions. .

3. The -reswrotion timoe for ony vegab Lic ctudied
varics with the cuclity 20d cleniliness of tho verchible.

Lo Thie crencr tion tine can e crns«d by resrr.noing
the erafrmant woad ta o-Tep bo o, Lac nuabor of tarhiong
uEed,

S5¢ The Hronarotion tias jor one verots=hlo iy o sore
or lesg thun for =n couw l cucitity of anotinr,.

6. TuCOlnR isone Ca el to Lo
aresxcrotion i vizce veorco., Tl coorccocicisn of tha
tible 15 one of the Irctor: to consicer in doeilling “hich
is to he uced.

Te IT the cuntity to e mres .red lg oo 1L, it is coe=-
tiace Juse oo fact to do thie vori: bir tilde

#, Dne ~etivity throuyh to coanlctiocn, or w5 for i
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the leoo
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tine
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