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Catch is fastened in position as shown in Pl to 5 so that

it is easily hnnfilefl with the loft hrnfi and falls in the

direct line of vision of the tifie studr anslyst. In ttis

Way it tzkes only a glance to 1'9de the snatch, rate the re-

coriing, and observe the next covenant of the overztor.

5. "Therbligs"

Tie movement, or motion, usually tizae is the "Therb-

113." The term "Therblig" rfe to xny one of eighteen,

n

elementary, sutfiivisinus of a cycle 01 motion. The: :re:

1. Search 7. :sueflblc 3. Trus01t 1mpty

2. Pin: 3. Use 1!. Font I'or OVOTCOEiD”

3. Select . Bi: 533‘019 ‘ Fatijue

.. Eras: . Instect 15. Un:voM blo ‘3,1

Frc-tosition 16.voifble leiY

. Pele3e Legd 17. Plan

13. Hold

F
u
d
r
q

{
O
H

x
“
)
‘
0

.

A

5. Tr*n:tort Load

6. FOSitiOn



730k is refiresortej bv s svnbel, 3 color, 3:: s Siren tonsil

number. They are furl1cr cl2ssified as (a) "get rezey" in-

clu in? all the elements before "use," (3) "io it or mgke it,"

or the element "use," an: (e) "cle:n U2" which isolates all of

the elements coming sfte "130" (ll). mining the "Therblig"

is the nest sccur te type of stop sutch stu y, out is not

3 revs uses uses total time is the result $2uget. Tee sec~

end clessifiiczz-tion, or "do it," as s‘iscstes in Fran: and

:ilbretes' article in "cgwct 1" :j‘ninic;trzttion,

he unit timed fer the stu5ie 3 fire;ented acre.

6. Rating factor

J

After tio recere has seen m15e, the stenflsrd time or

time reeuired by the rverzge worker is Geterwine5. Tiis is

done by e leveling orOCgss as Seveleoed by j;stinghesse (5).

Since sk'll LRL efiert differ from *orscr to to‘kcr fine from

53y to say, if tie stenferd is set on a very skillful worker,

the sversfe or less skilled worker scold not we uhle to meet

it. 03 the other hand, if the stenGsrd is ct titheut tak-U

ing skill an” effort into account, using a loes: skilled oner-

stor, tne skilled onerster Kill just Elect this ti.so or till

exceed it to an extent to 15.1011 he is not eeritle "i“-1

fsctors fe" rating the worker ere skill, effort, sorting con-

citions, and ce1sisteicy. These are the factors on which

175 men took cespnrative stufiies over 3 toried of about one

the seas job, usirg identicnl notions

and ye "rot.cWL¢ Ciiierent volumes of ;or1: (5). The result

of their work is the performnco re.ting chart. The 3 leyce

-15-
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I.t1 average time is multifilied
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l. The to“ cin ieue of e ston watch stuev

The technisue for taking stod retch stufiies varies

accoroing to the her 030 of the study. Some are much more

exect (n21 Ceteiled then others, but in renerul

several stees teat need to be follovee. All t

asked for in the heading of the observation sleet ens to

carefully recorded. This use:Al'?y incl“:es the nude or numner

of he 0er:rtor end the flute enfi rengrtwent in ~hich t

job is done. The job must then be fiiviieé into the elencnts

to be times, since the "Therb11:3” is too slort in duration.

Hzniling time should be sefierted froxl machine tine and the

consVnt elements shenlJ be senoreted from the verieele ele-

ments (5). Each element ShOLlo ~e clerly 31; conci:e13

s ates and recorded on the oeservetion sheet.

Timing Legins then tnis iifermation is r0333. There

are four rather common 3335 to red the sto= watch. It mry be

read continuously, e. 3., the watch is nernittefi to run con-

tinuously over the period of stucy. The observer then notes

the time at the end of each element 3nC records it after its

'I

name or sytm:cl on the o.sorV3 Mion sheet. This is usuallv

(
3
.
;

(
‘
2

C
T

:2
3"

O O :
3 T
)

C.
‘

I.
'2

r
s

i
—
h

0 ’
d d

C
?

P
~
4

[
J

C
)

I
'1

(
Dconsidered the best method une V‘

. n. -"'r\ a." V ‘-'~'~ ~‘ '\ . 1 ,~ H. 1" ‘~ ’ H' _' v" .-.

3ies. lee 33tch r3 be 333gnec u3c3 3t tee e33 CL 0303

 

element, knovn as the regetitive neteefi of timing. This {ives

the direct time vitnout subtraction, but is not es scour t0

the continuous method. Continuous anf r3ietitive tining
 

as

;r\ the netxo|v most cotterly usei, but for seeci 1 cases

-17-



tnere are accrenletive and cycle timing. T.

method 3 used YLOTO there are tto elements to ac times

,ies are mounted close to;*;ether on the

- una- *- m, .. ...,a -11. . . ,3 -

stop Juan noird see L393 ore is stOjgeo the otner 33to-

meticelly starts. In tVis rev each element may Le more

accurately tifilOd, becsuse the watch is steeped then it is

reed. Ther3 there is a series of very short elements that

cannot be accurately tim dsith a WQtCh the cvcle netnofl is

used. Th series of elements is times as sent times as there

are elements. Each time one element is left out. By means

of a simfile calculation it is possible t3 find the time for

each element of the cycle. Tie inexnerienced find it Gif-

ficslt to do so me.y things at once, vis., observe the ogcr-

etor, res° the ret01, and record the cats, but after a little

q

f

practice it becomes quite easy. A rMitinoctive sounx usuclly

accomosnies he beginning and ens of ech elet;nent, and the

time study analyst learns to listen for this sound tnile his

1

ye is on tee i'tca.

2. Determin ng the rating sne leveling factor

T7.ienm" stes is rating 'he skill an& effort of the

oeeretor snfi leveling time;1 to give the stenfierd t so. These

factors dedend on the jueret oi the time study :nel3st.

The snnlyst octermines the skill, -ffort, tork nx conditions,

anfi consistency of the excretor in comrariscn to that he

1

Iconsieers everece. From the performance-rating csert he ,Hen

gives the worker a sting. If he considers the 030rtor

very skillful, her1ight rate skill "excelle3.it" or "super."

-18....



This is recorded 33 2-1 or 5—2 or i—l or 3-3. In figures it

nieht be any“hcre from .18 to .15. '.:illr Deer no re-

lation to effort snfl though t‘e em;rater is very stilliu

no say be '"tting foyth very little or no effort. fijxort

v;ould be rated "ccorr1;ly "everege," "fa r,“ or "3oor."

is average 11th zero the numerical Vgluc. 131: is T—l or

77—: '1'flt11 tee 11111719331021 value 3. minus .C.’-. to 11111113 .11 ergo“

value. The 5.30 process is used to determine t11e verc n3

conflitieis ani consistency. The onerstor stnflied, sliii

at”) V- a .r-1V/.""'fll_vf’.'n "’(':(‘1 d‘ t."‘ 1 njfi {3 1 1 ‘ ff.

(LLOWV c. Viv—by, Luna I‘u. ash 0...} ...O.L.LO,~.._,~.

Skill C-1 .96

Effort C—1 .05

Vorkin; Coniitizns C .03

Consist1103* 0.01

“‘ " ‘ 3 .. .-,-.. . " , -- 1°- , - “ 'm.
Eiesc ligxies are laces el¢ee13icllly to blfc tle IOTCllug

factor. In this case tee leveling factor is 1.1l.

time by he leveling factor.

A. flexing alloszces

' .' "‘ ' . . V‘ ‘ fr: ' o ' o\ "‘0‘ 2 “ '9‘

To the stunnerd time is stood on "ollehunce.' L110 -

~ _h ‘ ’ 0‘ Fl" .ro ‘ ‘ .-' I. 1"

ance is muse ior persongl tiee, Iaulbue, unavoi13ble L7lmy,.-

. '1 _. 1 _., . K - .. 1" . ~ ..

anc for Special reesons on Mortzi. jzos. 133 e sis 1o» allOt-

ence, according to Diclson (15), is flie ntmher of minute

workofi anfi the st“tor” 1o1nt of work done in that time,

ususllv a vortin“ 537. He feels hat t}mitv “irutes, or

five::n:10ne hslf tcrcent, or e nine hour day is e fair



constant personal allowance. On an egeerion that does not

rcsuire much s:ill or energv en percent is smile eliorsnce,

but there tile 0erstisn re"uires accuracy ali‘ the ouslity

of the .or: ”us t to COM}Nieret, fifteen to treaty fiercest

is often allowed (15). Barnes 5533 tto to four FCTCGnt or

about twenty-one minutes is :n,7t st time Torlight work.

Here should be e1101ed for heavy work a e in hot or 61:23Wee-

able working conditions. The allousnce for fatigue ce~ends

1y there is LO allowance.Hon the kind of work, but use:

Hours are shortezdee :nc lsbor—ssv1n: “cosine“, tools, and

fixtures are used. Unsvoifiable delay is th;t dolcy cs e6

by the J'C11oe or oneretor or some outside fo.ce not to so

accounted for bv the ogerator. On some 3003 allor110e hes
V

‘

to be made for soecisl delay, soon as waiting for hole to

lift, or L:vin' to t r:: euickly K1110 the mater‘sl is of the

right consistency. Since no seecial
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A. The ime required to prefim2e certain vogetubleg 22s

defizite 2021123 conC tions

1. Reid lettuce

2733223 he.:6 lettu,e, the most common 222a 529222, 2:8

.., ..., ‘- f, a- ... .:: ,2 a. -- 2'2- . .

‘22122 222 00202 my tpo "etiotg, I 222 II 23 22022 lfl rlfiUFCS

8 2nd 3. It :23 cut or diced by 2222 and cut or sliced on {.
3

‘

2222 oyer2ted cutter 2s shoug in Firure 4. It 223 2120 cut

end nut on 212tes 12 226303 for 2 plain h-2d lettuce t.122.

heads were cut on the 30222 driven .20ui.W\3221 tiz3zs,

but the 22t2 is 2ot presented 22 this 22 20d of firemarution

bruisec the le2ve2 too h dly to 00251522 such 2 method 20

ma.tter 132“ much time was saved.

9-” ’- r-TTT- ’p ?":?~‘ yon-v;- ‘fiYf va‘! (‘merTv‘T-fi Tum. ‘.‘€7‘~’3‘" T1 .._'-_ “15': "'1 V" "‘1 P‘" C:

u' .o. J- ‘ "..l‘ -\ . ’ -.Il.'¢-ta 14-. L] :'..LI‘.4J it” J :ukt

lettuce the amount of time rciuirefl by main:

$H110t 0023's 22t137 12:3 th2n that requi2efl by Kothod I 222

the range from minimum to maxinun only 3.37 minutes. In

liethod I the 22:13-33 2 5.53 minutes .221 13123 n he i'i 'ures

r22 to two ci3it2; Th0r0:3 th re are no tio ii; t hum ers

in lothod II. Hethod I requires .49 minutes 222 head 222

)
w
-
d

v
~
1

II only .36 minutes. The alloxoc time for h3thod II

is 9.2030 minutes .26 for lotto“ I is 10.QSO? mi2ttes.

This would seezn to 12-10te thrt Tethod II 225 the best, but

\
i

‘
C

i
- L
1

is net 2:ces;32rily true. In Eethod II

6202202 into 2 5122 of Vrter 223 then 211 1

time. In fiethod I each he2d is
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1 0 [5,1573 a.”liIlUtC

.titiefor the rate

C
1
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ing

use :33 31’ II.“

bushel of Pleened

the time rangei from 11.00 minutes to 35.00 2inutes.

rather Iiiermnge of

verienee in

c2n be cut

time for heed cuttin
.‘o

the h2-d 0})er:ted 22

minutes less.

Trble 10, to essenbl

must: 22202 to the

.——, 3 .

sgvee by using fiCUJL

he water out of

the cuelity of th

much more rzzzpicilly t11:::,n

1

bozre immedietely to Gazmir.

1 12‘ I V o.~.— 1. v 1 .‘a n"

22 HS 153 out Of 2222

11.00 minutes is

i
“

O (
-
1
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{
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1
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uce.

g s 21. 326 minutes t

chieo is 11.2 8.3 :inutes, or 10.3124

However, it takes 2 total of

1

total time £02

II

es shen in 11

loose ones.

thi s

the
\1 (‘3

J.--«

pa,.1 ‘—

552 be lost in

out of the lettuce or in shah

o“““’”f? KICHIIE--Then the...2... -.‘J-u. .

due to the neturel

Firm, 3011;

9.19 minutes,

a 1 1 ~fl.

3310133012". 1 ettting,

making it 13.'9?2 minutes. Thonrh 8.12" minutes is saved

by cutting n the 22

better tlcn cuttiizg

crisr,

look so "chewed."

then cut by henfi

shown in Teble ll.

‘1'

s
m

2
r

.3012 minutes or

refiuired to put up and remove the

ting

5
1 Pt .42 ‘.r

213 222 he2os coul

the mschine.
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chine, his method
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.4401? hefsn,s 1:... £1.19
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cut
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. fl L Q

t125 time oer

the time
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8.31 3.00 3.33

1.5.3) 3.x}? :: :1

3.75 2.65

Jzflaéf; 1.033()

1.60 1.50
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WTTT"“ I" '“TCTC—~Tn cuttiz-1 wedies of hehfl lottgce

for e glain Solfld :25 7MGin: tieee reflg,s on the garnished

plates, as shown in Figvre 6, the time 3:"‘oua."“c:'1 WTies 10.00

minutes from minimum to m TilUC. Close examination of the

figures in Table 1 will ehow that the octael r.r"e 13?.10

minutes. Thee -xtv"*e ii”lFQS vete not inclufefi in the

taken from averages of 18, 2 , and 33 trays is 3.10?3 min-

utes. This method of tree; :1ettuce t:05 a longer time,

but is the mos t Colon m thod used at pre5r2nt in the prewa-

ration emu servin: of oleinl 0.113 lettuce saled.

8. Lee; Lettuce

Another common salon green is 193? lettuce. Tnis is

used largely as a salad garnish 5.8 the time required to risk

it was the only time etufliod. Using the method sho“n in Fig-

ure 8, only 5.0704 minutes are reouireo to was} a lO-oound

basket of hot—house lettuce. The vashed leaves are then torn

to the desired size as they are out on the pl;te. If he

lettuce is 31 ghtly tilted, it can Le left in the sink of cold

water ten to thirty minutes ene then be lifted out to drain.
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teeueo we 31:0.n in al-a-e x, Sb bJCJ “*8 net LHA’EOJD flow a

to be 3i~7ilic'~t.
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1. Pick up carrot unfl hold 1. Cut off pods :13... stats

and toss on tray 2

Repeat this Operation until all carrots are {one

With both hands

1. Pick an tray of carrots

T. Dunc them into sink of water

3. Take tray from pile on table and place on

drain board
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minutes to 2.70 minutes or over a rouge of

ciffcrencc is due to the variable sizes

‘3 slice more easily than small ones.
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Slici?-5 on too hand operated machine as shown in Figure 14
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u; £4 1)

thinner piece than then

Fi:ure 15. Then sliced
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the machine methods give a much
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Allow. Time $650 20.9740 2.0150 8.1034 “.3008’.’7((

TLELE 5
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Q” P TI“? TITS In fITUTES

Etrihping Tashlna

and Cutting .arb Ce rnd

of. To,s, 11335331 Scrubbing Scraping

Putting

in Sin:

3 .3 6 T5 0 w w vu

x: ESP! .8 .8P4 .g §3h1 .8 .8P4

pH PH uH pH PH 4%4 pH 9H

‘1) 0 (D G {'9 L‘.) C.‘ 0

It: :1 13-: kt: ra- "1 5;!

”$100 ..'..80 -—--- .,3 3.0- 3.60 1.1.0 5:0‘
“.95 8.00 ——~- ..0‘ 5.7; 3.‘O 1.00 (.07

7.17 7.00 ---— 3.3? 3.C3 3.30 5.7f “.00

7.24 3.50 ---- 1.3; 3.95 3.30 6.32 .36

7.70 3.90 ---- .13 4.83 43.33 5.95 {.7

7.30 gcoq "-"“ l.«3(; 30:) 1,05“) r1._?r) roOO

7.80 7.”O -—~— .?0 3.50 3.“) ’.R“ ”.34

7.90 8.00 --—~ 1.33 3.3? 1.33 4.1a 3.00

7. m 8.1:} ""-Q- 110’) 3.63 3.01 #1092, 1,06,}

8.60 7.1/ -—-— .5. 3.4” 3.37 5.75 3.30

7.70 (..‘-00 “*‘q .35 4-00 30?; flof’e 8.6

9.92 8.3? ~--- .;0 2.5? “.L0 3.}? 6.00

8.80 3.50 —--a 1.00 3.5; 3.10 6.1! 5.00

7.5c 9.80 --.. .60 2.10 1.90 5.4: 2.9j

Total Time 111.41115.5j -—--~ 11.01 5r.?4 [5.94 63.01 75.75

Ho. Observ. 14 14 -- ll 14 14 17 11

Avg. Time 7996 F02 -"-"‘ 1.00 3.63 30“"? 11.085 5065

Min. Time 7.00 7.00 ---- .50 2.59 1.33 1.06 3.00

Max. Time 9.90 9.80 ---. $.00 4.80 1.50 1.32 3.65    
 

TflBLE 6

eleven bunches. Out of this the heart was snvcd fer other

use ané the leaves were not utilized; so that after tLe

celery was washed and cleaned only five pounds twelve ounces

to six pounds twelve ounces remained to be cut and :scd in

the salad.
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(Tm-1 ",1. “1" «‘1 1-7-2, ’fT“ H m , ~. . ' ------ , - .-.?

LIILI“ j: L7 _3._ D Ct, _ ~,.\,1--'“'1''71? C531 E7777? '1 7.21-: 3,6373. 0‘. "311.1.

"2 ' a 5." V” 1a .Y‘ 1“ T? ' 1 7 ~ . 7': '. - I3530c a; tie motIOLs. Inch .ct1c 6 I, as "10.3 in Fl ure In,

. .2 -1 . 1 , ..t: 2. I“ d C " ~ 4 , "‘ 91 ‘ Iis 6266, L66 llo Gm tlfic is 1-.»tyfi niLutes. "or metgc6 II,

a11~~p
.-L. L'.

"e n r1
01‘ EM . -5—7._,’ 0

ninutes lonzer. Tnis V061; 3363 t) inni01te that 30thod I

's the were efficififi, In? VO?ITO fi.31_cz in ”mlle 6 bcwr

thig out to some extent hv ”Nevin" th¢t the time 003231:1

in dis3kmin3 of the tcfis, leaves etc., Icfcrrc6 to :3 gar-

bage, is elifiin ted when Iatho6 I is used. The ”169 required

to strin it, cut off the toys, CH6 put the celery in the

sink is 8.2 minutes in Iethod II and 7.96 minute3, or .29

miuute- less in Ictho6 I. It takes 3.8 to rush an? scrub

'30 celery in Tethod I an? .46 minutes can, or 3.3’ WLHUtQS

in , 06 II. T119 e:~1;t112 ’1 time is s ‘ved in 31’111i113

since it requirg" 5.6” mi?utes to cry 0 usinc Icthod II

a33c onlv 4.95 mifintcs, or .66 minute" less, using ic‘hod I,

.0 tfiat CA the average Yethod I t6; 3 1.;4 minutcg less

This, Wh.n lcsv106, is 6.1966 flinutes. Cc: Tbble 5.

070791" ~Ccle3y is not uquglly cho ‘36 66“ unc in

Salads, b‘t this nothod of “:e‘ “:tic: #33 stu"i96 for nur—

noscs 0? can trigon. It 316 chm-yo“ as uhcvn.in Figure 1?,

the all rec tifle hoiwo 6.365? minute? 7165 1.53 minutes to

assemble anfi Ci -npenble the 01011“? or a tohzrl of 3.3/5?

ifiute“ See Table 10.

I: 6633 CUTIEEG-—Li:e carrots, cclcry '3 cut on the so or

driven macllinc, :igure 20, on the hand OperatcdC“iLc, Fig-

. 1 1 .. f: .-,.. .., 2‘1 tr. ,1

3.116 my hung, Flume .1. Hum.ure 19,

-55-

cut celery is 110.6»..-y



1‘ -

satisfactory in 333 arence, out the time 6110?e6

by han6 is lT.5;Ge minute. T313 is 13.9358

minutes longer than thexi the peter machine is 6326 and

4710'?) n.1,.” ..., .... . an. - 1;

4.o;33 i;nutes le1er thn ghen cut on de hrn6 0-61tee

machine. The power driven machine recuiree 3.363

Operated machine 5.

‘- I‘ L A ' 5-} ‘ -. . » r2 r- -.'—. -'-".-.1 n a;-

8.1033 ml“UUOuo b rwcuires 3,19 minutee to 63L3 tie end

we - fl _ V *3 - j - 4- . r ‘

1133;5ewale tee henw 03erLteL seculee 636 1.66 minute; ior

time me,me that the time to be 6110236 to cut f1”e neuna

taelve ounces to six ponies twelve ounces of celery is really

1 .2? 4 minutes on the hand epereted machine 636 4.206w min-

utes on the power driven machine. teen celery is cut by

6636, one peund to t"o pounce four ounces can he cut in two

minutes, as shorn inTable 3. ibis vould seen to inLic te

-ither mrcine unless more{7
.)

that it 5%331 not pay to assemble

b.3n t?o “oun'" of celer; are to be cut.

“1‘13" r2

5 0 CELL“ L (39‘
.

CLEATT.3 LED UTTIIG I: ‘TFTITT’~-030 bushel or forty-

five to fifty-one peunis of cabbage, Table 12, was cle;ne6,

choefied, an6eh10ccet. It U:;s cleaned anc cut in sectiene

~' '9 ‘I ,-.' ~V.fi-" ! . . «‘1 --- - In- {no .—. —

by t aetnows. then 3- I, as eaonn in.cigares ”3 inc

223, s 6306 only 8.9356 mint

for Hetbe6 II, Figure" 2~ eru 236, 10.7231 minutes, or 1.7335

minztes lon er, are needefi. The time Varies in I3tho6 I

from_5.55 minutes to 9.32 minutes or over a 3310 of 3.67

thrutes. For Iethod II the time varies from 8.31 minutes
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CLUMIII-FG czm‘mrzo eff-ave?“ 1:3 “For".
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f-.-. V‘ \, (\"g .“ ‘n

.L .. o . Head in each hand. Put the one

Iron Lgo ri“1t hand on the table and the one

in the left mend on the cutting board.

.
'
F
-
j

S eody head of cehboce 1. Cut off bottom

on board

Steady head of cabbace 3. Tan" off outside leaves

on board

-‘

Ctni‘. r31? TINA“ r?
3...: ‘4 a... «.6 J 4.; s. v.

on board

i
)

H
)

3 3 1 D .
p

O O E
1-

:
3
4

’
)

c
3

O
J

.
.
’
.

5 '
1
‘

m E
—
J

w

Hold half head on board 4. Quarter, leaving cho

section army fro: lc‘

. - ".'

3';:..'..:. Cl.

Put section in pan 5. P

C‘

I In (x Q r v >~ -\ I‘- . \ 1 r

Hole querter o; oo rd 6. Cut core frog smelter

Put section in “an 7. Pick up second half of

head

confl hvlf of heel 3. Cucrter second half, leav-

rd ing core in section away

idvnq left qu1

\
)
\

C

Put section in van 9. Pick uw section with core

still in it

.1
3

sectioL 1 rent 11. Pick um second hlac

from the table

Hula qu tor on board 13. Cut core from querte

t

' ‘o‘ a rL -- '1. -: ‘1
Reycmt tulS Ogfiretion on too eecono h-uc

Put knife dorm on table

Use both homes to g- -m

and cores and out in garbage. R

the entire bushel i “
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1 1,1‘ , .3
h, r 4. MW m.»
clnkl 210 x... 0.3.- LJ‘ou. ~...

2. Still

on cut

30L(3"UCL1{L},- ilkrllf

4. Put section in can

5 o EIOlC-l section

on boar

6. Put oe
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Off bottom and tear

of; outsife Jeeves slid-

ing refmxe iiito garbage

coz.tzin?r

Cut cut;‘o lies.d in half

‘uurtcr, leavinr core in

QGC 13.1..sz
(i. Z" 1.2:.L3 $1 1 C (it

1 q :1

cugrter

‘Iait, r‘“l.l;-.izzife

gUGTtCT, leaving core in

section scay from left

hrfli I}d

knifelhit, holéiv:

c- r .- ~
11’5’31. 3-0uT’tJ‘l
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7 o O :J U o ’5'»;

9 ‘1

o f.‘

CT‘IEZT.«LTION TIE? 13* TI?!"$73.3

Je.li“’Dd H
5:: - £1 H

CT. F111?! C‘t]tiLC; 0 .511 o ,5

TL];1— i;1{lOCtiO..S (A?! 7;: f £72 to ”1 51

e e an :3 a if e 5:”. a
A O O Q? ‘14 4-, Q) 4-)

rrfi «EH rd 5* '35 E1 5'5

4-, H 43H U .5: 5—1 .04 3—:

(D {D ‘13 '1) L3 9

:5 a; c p.
C C

$.31]. 9.35 9. Dr; 11.90 13.35

lév5§ S.§fl l07+§ 13.00 égvg;

8.25 $21 ' 9.40 13.10 15.00

803'? 9.90 9.30 12.“er 15 .0'3

9.05 11.95 9.50 13.” 13.70

8.00 3.50 5.2 10.5 13.30

5.55 9.20 5.38 8.53 13.90

8.00 1.0033 5.68 3.3 12.2

8.60 8. 60127 $3.83 19.79

 

Avg.

lax.

3110

total Time

Ho. Observ.

Kin. Tine

Ra t11.b

Time 7.82 9-30

5.55 8.31

Time 9.33 11.95

Cl-Cl—C-C

Std. Time $.9148 33.7353

5110?.enc .3209 .CLQS

.. Time 8.9356 10.?T67 
7.03

5.00

77.35

11

an 7 I

- L4;

1.14

S.ClL£

‘2", ("A

a CI "10 C.

8.0350 13.13’3

141.99

11

12.90

10 .635

15.00

1.14

film.r330

.0333

14.7263

       



to 11.;5 minutes, or over a r:nc e oi 3.64 minutes. Figures

28 and £3 woule seem to ildicete that Method II is the more

efficient, but the data in Table 7 eisoroves this. fiethoc

Three of the figures in coluen 2 of Towle 7 0;ve tao digits,

greater than 9.32 min-:3
.

1.
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:

(
0

C
r
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A

'3 D

p

'
1

:
3 D ‘
3

1
*

b 9
-
4

0 H J 0 O r
4

F
L
;

L
.

:
3

..
..
A

utes. This Giffeence is erobebly cue to the fact that in

-.fiethod I tvo heads are tken from tile basket at one time

t

is a te:donor to sliee refuse into the poohge container

two 0? th.ee t'mes while each head is being cleaned instead

of only once every tin; two heads are cleafied. Thus, Eethod

ii
f
)

\ ~
.
A

(
'
1
'

I probably uses 10.

C"fl“7IC~~-C‘*eo was cheefied for blain Cubbufie eelsdJ

so that this method of firei€.Ietion might be cor?"rte rith

». C‘ - . ...,, n! l- 99‘.‘_ D -‘AA.-3 #1... L1 .WA

S11r0151fl5. .43 Fibere 44. b hes.uiehit4t tie time for

3' 1 m . 2- n 1~-‘ ‘1‘”) I ’3' «‘1' I‘ ~,'- *rfi _ . P“ . um ‘ . e -= ‘-

ceopg n3 one euteel o; CQJQCgQ VuIlC? fIOm 5.CO minutes to

..’“ , 'L~- ,.vv - .- .-iA- ‘9'?» H A“) Q... u. q a

9.12:: inut3.9“, we on 3.233.543 time the I .o; minutes om. tue

‘ ' O H.

minutes teen the 1.53 minutes reewited to esremtle emf c15-

" ' v v ~ r~ r~ .‘ . ‘1 1 ‘ - “- 9 "

aFMOWole tbo choyper are Queen. Gee Teele 13. Twig is

' «r- ,r. 1 ..w P- ..' -'*r I‘ ‘2 r‘?‘ r“ .111

still much lees to.n toe tame y1x0.0( 10? enveteing C.flug50.

CTW'j’wrlnp xxx?1... "Ti-:3?“...Thn {,ng‘efii“'L‘frlf 1777:7193 (10714.7: CI"). 13319.

power Criven machine, Figure 96, ,he hand ooornxtod W'cufln

Figure 2‘ CBC by hand. The time alloved for the power d?iven

'\

maCu ‘
—-
J

o in 13.1340 minutes, or 9.i?29 H1blutc:s 103; tlrn te
d

H
-

p
:

14.73é3 minutes 110*e en the hunC Oberoted mc}ire is(
$
3



used. The time for the power driven machine varipn from

;.53 :inutes to 12.54 minutes, or over a range of A.Gl m’n-

\

's a q” o _-‘o_ ’ -. ~. - .—.--. _ .’

utes, $21Cg 18 .3; mlflutfis labs thmn the rm” 0 from 17.55J

minutes to 15.30 mLbutcz of the time required for th hznd

.‘ 1 ° - I"! ' 0 “ .3- - 1. 1. .."1 .2 -.'.i
a _3-r1v‘~ fi 5 n .1 fl 1w ’ -\ "r 3 1" ‘ ,. 1 _ -\

o L11t1. n Luise. LLlu 10 y _ 9 t4: Cdfluu-mt MTLJO 0* H

“VT » ‘ .1 CH1“ «- n ‘1“ w ~~nr1 $1.1 t'~ TT' 517' .r‘ (”~11 ’3 f‘ :- thn 7"“ 2‘0“
a»- or 1-..- ‘ no- -..; C‘- ..-- I K‘ ~L‘v ‘ —~.L . .4"- "L.:. V' ‘ v .A- ..‘;

" -5

I}. .nLLo

I "95"»?r: “*n '7“qu r? _. ~73.- I71" ‘- , _ 1 .... 0 ,-"1. 4,. f‘ , ‘1 .‘. ...“ .9
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‘ 'L. '1 _ . _. IN . _ fl - '3 -: I— O - _ j 1 1‘ ' p .1_-}
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3 . , " ". .‘1 ‘ ... ‘I m..‘1‘ , lf" [‘1‘ -‘ J“ J" ' 1" I’m 0' I.
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.. .., h .1 1 ~ - ~.. 1,1 ..° ,. ..‘ '1 ., 1.. ,3 -

:1.-710'_11-1t o1. C..};voa'e have 1.1 L113 1,1110 11110191.; 11 13 0110 1111,,“1131.

('1‘. °. . '. .1 . .. . . .'° . 1,1. .71 .3 ..1 ..-.“

1&0 tlmc rgqalgeu to £3-911ble an. SISUSLOXQlQ Lug po1or _L—

3"“OULJJ the bane Ofiorztea n China is 2.19 minuf0”, Table 10.

The33 icure must he 36591 to the allo“eL time for shred-

ding, increacinfi it to 13.091? minutes for the tater irivc1

machiné an& to 16.9169 minutes for tne h-na o grated m chine.

- «'1 fl ‘ . fl ‘,".-.- - ‘ -' -‘ ‘ ".“ 'I

11’CCJZLL; 1W h_:~_}‘zc._, ~~.-J_~'::{, noun 53 U0 07.111035 01-1-: 1.10 armou-

.
.
’

tgirtE
.w .1 - - ° ( mp} 1 n1. . '- .

gem 1n ton mlnubes. pee 4-310 Ll. _uer01039,

U. 130‘C'C‘ l.UJ'QL‘. " thgg :VLV‘OI‘C :
3

"we: " I“ 1‘. '1 rwnr-T ‘1‘?” '.-.1 1- m ‘1'15/‘f -" t" 1 ‘q ‘xr‘ .~ ‘I I r-‘wn ‘1’: H‘ d{...}. LVCII T1: C~L_.] J.) a-..“ 0.11;..7 mlk .‘lL. 310 24.19; 1‘.) MO '3 ..3:.~.C‘;..v C :11 DC on; LEM-.0

...”-

A“
. 7‘ 10 1 n- l‘. ‘- v 1-.- ‘ " .'. ‘.“. .. ..‘."

DJ hgnd in bCfl 133903, or 3143 3.J:@9 1lnutcs 19:“, it said

Q ‘~ 1'» r.” v N 1‘ -., m-»- ‘ ~,~~, ‘ .- -:.

seem to 5m; to JHSCIEIC tge in or 0.741.2n M 0113; LO? ten

‘4‘! ' ‘1 I" r. "~" f:’ ‘i’! "1 ”n -~ 1'51 t“\ q 1jfififi/‘_ 'Afifiqt‘ t 1" wq. 1.4 «fin 4"

JC’JHCL.’ 0%. C -:..~3_. «:30 0.1. :.:O.L G v.11“ ~L'... _--;L.LJ.L-‘. 0;”...4. '.... 0‘.— ;-L1.-C-_'._:..-.-_, ..L or

twelve pounus or more.

A' ‘.

\J. 1-.

‘1“ 1.11..- ,-.-~.~-v va-wr "a." "'1'“. "fiftm ‘ Mt. , 1.." ‘ .
I _ ' _"_‘_ T1,\~jJI -> 1' A -—-' '10 (‘61 '10

-. Ax, ... t... ‘-l..‘.'l.p ...-.k.’ H

. .11

.‘3 T": LG 031



 

i’ - ... ...” 7.1-T .. - v,‘ fl .’- .. ' . n1 .—\ "I . . u. '7‘, .“T,‘I.. P."‘.".T T q ’(1 *3 .| win. , 1'" ’~\ m I. l

. . . - . ‘ ~ . .‘ . |

... ‘- ~ - - ._ ‘ v ... . v. ,s r .

_- -\.._._,‘:' I

 

 

 

 

“‘1 ' ‘V

4 ' 1n.)-

h.’ 4'th

 

 

 

 

 
     

 

 

 

   
- ‘,..."‘

b”an“
0_\‘ . __.

5
-

..
’.

F n

  

'. 3 7" 1‘ " ’3‘ . - -. ‘ 1 r. . “I .'~

V111 :Lfi; “HA Luna 13 ton LU?»- Put‘ —

1.“. ,..‘_,fi ' .‘ '«M 1:--.1, r -n -. 4..,,. ..,. . an}
v u . ~ ~ . ., . . I

h.,~--v 11LV4-. ‘"L1r, ;«A J v;._, 011 (.4a.1r1

Tfir')". (‘3 {'71 ' (V. -3‘.-~- "u“ . ~-, ” 4" ’3 7 an”:
—J\ -‘ I‘KI‘ . . (wfilpA E- ’,-.:.'\. "‘-'.: I.‘ ' I.-“ J .L .LJ, .. l-K.‘n

tri,3.:f' I L i .f . to“) t '3). 1:31. C o

p tomito 1. CU’ off atom GL3

..., .. -- A n . a .'~.c- . . <.

toggto chr . Cut Ci; his 901 e

 
 

—£é-

'
'3

 



 

 
 

 

 

 

 

 

h H
R

V‘ _r_.vr» r‘ - — - ~.n1r.

—

‘

L
J

,

-,L'3

§
.mrfi'TW—fl

:I

wilt?

of

f“"‘2"f(3-

:1,‘—
__.'lL‘L‘I

u 

 

 

 

  
1'1”.“

_ : La

 

 
 
   
 

 
 

 
 

 
 

 



 

 

~rTmT“r maff?fiffi
l- .J..-. \'-— ,- 4-

 

 

(
3

E
5

 

  '
1
5
.
?

€
*

3

U
‘

   
cor:

Mr. " 1

.Lu 7-2.0

r fi‘fi‘fi
T‘h "’7T~"

«.1, "' .L LI. Z i

I

H "in --. -n .0- I" ‘ 7 '1‘!" “’ ’1‘" T’f - - . ‘. I" .

£194 L: tOJ to gnu SLCLuJ l. Lu'z Inlxu :n\ sllce

on board t‘“ to

, , a‘
'—

.., -.....~.~J- -. fik~ v ...-[$é-U J.

-.i “,3. Ema-1‘ «Pr: 1:1. 1’7": 4'51

_0

 

G
\

a
»

 



 

 
l.

‘7

"V . ‘

'.‘\‘Y'."‘ *~-
' l

(W
l

 

H
-

(
D

H (
‘
4

3
’
4

5
3
0
‘

H
.

d

TOLCLIBegin to

tomato

Rejeat oteration

30?:

A; ‘ PEA“.

D

H} r". .“\ '

 

3'01? 2

T;“10

 

Tray of
g\

Cut Tow to:
y‘-

  

  
ill r 5:; 3

  

YYIQ"

an. -

1

 

larFI“ L98

3 or 1 ti

1. ‘.
-_ -m

1 O F.

ato ;irin5

 

 



m P?! m. an
LO_-;..=.O¢1>.J

 

Opfiprrofl TIME IJ HIEDTES
 

 

 
 

 
 

 

 

   
  

     

 

T Anm L1.7. suing 1.nd '6! O 6’!

"g..I£EY Cuttinr off i; rng fig; é'§.*

IS $30.3 Dad Spots g ¢)pr4_ b” fjgjk. :§

17:: EACH, on 1 BUShel r“ 09“,? :05 3 ii «a r: w

mmmm ’4 £83 Hmfi “33 E
'U 'U to 49 om +> or.) m .p ....

g g C. u-H “ +3 on. 5: L3 0 o
..-. ...H "-0 0.4.4“, (Du-4 Q w. ...

+1 H “H o (0 U) :0 1—! :3 H 'L‘ O.

9 Q *i <3 m >¥E
:2. 7:: H (.3 00E;

00 L: £3

24.15 15.4 8¥v2 19.36 2’).O 3.45 7.55

04.00 7.35 26.631 18.40 31.0 3.62 9.30

#79009 {32.16 38015 17.80 27.90 4.52 8-3

26.63 18.2~ 34.40 19.70 29.10 4.36 2.9

24.73 37.73 9.é9 32.17 4.70 8.3

¢§.96 39.15 12.60 25.4 3.60 9.2

23.42 30.89 17.13 28.80 2.70 7.20

23.10 11.20 14.50 20.42 ..0g 6.7%

n .30 31..l 3.4 8.0

38.00 .53 2.3;

32.50

35.50

31.70

Total Time 230.3% 349.’fi 139.09

No. Observ. 9 10 9

Avg. Time 25.59 3!. 96 17.24

Kin. Time 23.42 30.R12.60

Max. Time 29.09 9.i5 19.60

Rating Cl-ClaC—C

Std. Time ‘c.17f3é 39.85!!19.$53£—1

Allowance .0208 .0305 .0208

Allows. T101029.1934 39.075519. (7/! ,-

TBTE 8

-70..



t0m0tocs are not numeroLls enun,0 to be signiiiculzt, mu they

2. U , .v. .. ...-.-

I

-., ‘ , ., q. ., , . -.. ... - . 3-. .

80.0.. some i.l-..0.~..’€?:.-u1.., 1..-: ._ 3."? ._ 1'52 .16.”. (.3021

0 d

1

1
.
4
.

3 3.
1

b L 0 C d (
’
1
‘

P
'

:
3

0 ’
§

P
fi,' - :i ‘0‘ woo-.4 O ‘ fad

Letnou II as SuOud in FiLULQ ”a f

1-» .11 .v.--. '1 -\-~ —‘-'—» . ~:‘ —— 1. .. '7 ... " ‘ . 1

tug bgu SgOtS to QBbBIAlHe 0 L139 L0 09 111.000, 00 tac

f. 11 41¢ : .-1 /~ ~ .* ‘ a” ,‘1 --\ ~. "" 4 9_ w ‘ " Q ‘ ‘1 t‘ I ~ ‘ "q ‘1 . .. . "‘ . v: -" an .-.f .3" -

0 oneu tL : L0010 9100101; 03 10.0 0110 10 1; .01 mthOQ I,

r 3 V . '. fir , a a 1 . . .7? - 1’3 *6 (‘1, ~ 7'. d

15 80 TH 1n Flgure of. The figures 10 c<19.n l o; 130 a a

r-. : - 0'2 5'} f'. '-'\-.1‘.~ .r‘ "A“. {‘5 ~ .1 v"~r;.(. 7'

runge from “0.1- 01...e. to 19.0) u1100u0, .hile throe oi

the four figures in column 8 are b3treen- [5 minut s 0.0

10.26 miHut5. The fourth 0“c is 0:01y :;2.16 minutes. This

—’ q .‘ .- ,A‘j f. L1‘\- -~-. ,‘ ‘ ...--‘.v‘ 1 " “'9‘ r "P 1' ‘ “'7' ‘ . . f: v'.'",'l" " 9-: ' "

10010 lflungte 011t .000 0 0010100100 gltgt 01 era J. 00133

..' ,u‘ D , _ --'-‘ ~ -. (..‘ 5 . pl 7' ...s‘ 4 1‘.

Letuod I 10? 0“ g o ”Lt 000nm: of tomatoes, t-e tImc ran as

' ‘|
g P, ' .‘ '7‘. «v. . ‘ nq-l- A r-s “ ,~ ‘V ' . v , . \~, -. .

from 3.10 min0003 to A... 0110 0., L00 1110110 tlde using

..0160 minutes.

 

.932 3t11 Time 6.99

.96 30. 0}.W501 "

’rranfe .17 Averafie T

To: 15.130 .271 731111311131 ’1‘

Slice; on 1.00 Taxinuh T

l Tr”? of .79 Rating {1.31— “V

-| w- o 7' ‘__ -r _

:)lf-1303 o ”1.) ...JOV'Jl 1T7: Fu-Ct-Jl“ 10.144

I ..‘ ‘ ~ (i ff.-. ... ’_ I—\f' r.

.63 L -DuLTn 1nd oBVl'

.11. a. - 0‘00
AL—h‘.’ \ kL;.L‘ ‘1 .‘J' ..4 --J'

-17 m n m- ‘ N n!

”120.0 1129 1.U1.0     
 

w—rrfi 9

‘4“..1

H
'

J

E

H
.

U P
?

O x
n

U
1

h a C C
.
.
—

(
D

(
0

‘
0 O H p
.

H U .
.
J

C I .
.
‘
2

\
4
1

(
o
r

O

r

O L
.
.
—

i
i

:
3

J (
—
r

O (
1
3

x m .
.

H x
’
3

k 0 .
.
.
.

0
'

a V fl
'

0 m m H
.

m m .
4

+
1

0 m D
.

a

f
‘1

m



g

711
et7

‘

..‘

3

C "'. ~‘1 I.)

O

(‘5‘

- >

F
L

.
M
M

.

T
L

0
4
.

r
“

0
4
:

D
.

O

‘ 4
‘
4

I

~

'3" (“.4

—.. ‘- I

‘

0

d.

A.

o'.

\q
J

r ~-— 7071 -

:\

¢v

L

I

I

t.

.. Ll. .-'

3- ya,

k1

3“)

q

I

I

\

3
a

v

y-

? .

.‘Y

D.-

t11e

:11

431.131

tom;-

f5

03.

7:93:30 r‘

.107".

7.39

.I

J.)

K.
/

p

ton

mm
L) \J“

A
.

I

.,

ram

101.

g

t

i

1

Q

d1 F

re

1‘1. 53

.- o

:0. 1‘

c:

u;—

.1

’3

\J ‘v.

, \

9, 7.93 t2.
‘3“ "‘ ‘1

1"an

i

'I

.h

1'1“

«.49.-

0

fl

_ 1..)

C

1C3.
,..

\»

SQu

\r'

C"

*..

C

)8

'.J

’1‘?

l

v:

:3“
‘JH

e

(D

\n—Ql‘

“Orbs—"-‘l

03‘

— v5.) D)

1 1"". ‘-'

. ‘1

31/

x ",1 "

.4 \v.

'f‘.

.L

t7

’3

3-...

l1

.1

j -.

Wit)",

3- r‘

L; .2

..1: it;

--n t

7537

11;t

t1

' I

.-..

I-

.5

s

A .

"0

l
3 .

fl

0

J1:

.“o

'.-1.

J.'

(.3 ’3

1C1”;

‘9‘ .' ”‘7" \ V'}

.2 .

4.111

{.5

l-—-‘ .

i. .

.-‘ '\
.

1.-
t- I.

11‘

4-1

v.("
a.

'~l'

mm.

L.)

{\

1“!

3’71 r“
.‘O'-

m! .,.'-

:.v€;~—) "13.

i.)

a!

v

0

A“

J;-ut

r!

I

.’

q

1

1:,
V
; .

3";
-.-

O

..- .4. L‘J-L'-: hi

" A!“

O ’3:

O

3-.-.

" '7

3.

‘

\

O

1'1", 1 1“
u‘ '1.»

n1»: .r~.

.., ,

~<‘.k"

h

r.

_r

I

.u1
‘ n i"

J \a |.'

(W

'r- ,

a I f

.1 1

\ 1 1 ’-

bJ LA U ,

I‘ \‘S ,"‘.

L.-.L.'. -

q

u' ‘1‘.“

v

I

1ut

:91



-73-

1
5
2
$
.
.
I
3
L
I
T
T
G

A
Z
.
’

T
"
I
L
C
T
'
T
T
L
I
I
G

T
I
L
E

F
O
P
.

E
C
U
I
?
T
=
£
’
T
I
Z
T
U
S
E
D

 

O
P
E
R
A
T
I
O
N

T
I
M
E
I
N

M
I
N
U
T
E
S
 
 

H
a
n
d

S
l
i
c
e
r

P
o
w
e
r

S
l
i
c
e
r

C
_
_
_
_
_
_

 

{
1
0
1
,
3
0
 

 

91:un
r1

etqmossxstq

18401

qumessV

J
01mm :9 s

'7

I17; 0.};

 

\T

o

H

m

\0

c

m

H

o

H

(q.

C\

I

H

O

O

o

0-1

m

0‘

a

1
.
9
9

O

HHCQCLC‘Q

moo

\r\0

O 0

1‘0

Own

0 0

HH

0.0

.2

6202

OO

0 x".

O I

H

O

O

O

r—I 1
.
4
3

1
.
2

2
.
6
3

1
.
6
5

.
7
0

1
.
1
0

1
.
1
0

2
.
5
0

1
.
1
5

.
7
2

.
8
”

.
1
5

1
.
3
6

1
.
2
0

2
.
5
6

.
8
5

.
7
5

1
.
6
0

.
1
0

1
.
0
0

1
.
0
0

2
.
0
0

1
.
1
0

.
6
4

1
.
7
1

.
3
5

.
7
3

1
.
0
0

1
.
7
3

.
3

.
5
0

1
.
3

.
4
0

1
.
0
0

1
.
0
0

2
.
0
0

1
.
2
0

.
6
0

1
.
8
0

.
3
0

.
?
6

1
.
0
0

1
.
8
6

1
.
7
5

1
.
0
0

2
.
7
5

.
1
0

Q2

.

C}\O C O?

O ’3

O

t:

(,

O

_(I‘:L'\Lr\OLr\u‘\|-r\

ZMNFCJOHHHOH

0O

 

T
o
t
a
l

T
i
m
e

1
2
.

S
2
.
2

3
4
.
2
.

1
4
.
3
2

7
.
2
7

$
1
.
5
9

5
.
7
0

N
o
.

O
b
s
e
r
v
a
t
i
o
n
s

l
l

1
1

1
1

l
l

1
1

1
1

l
l

fi
v
e
r
a
g
e

T
i
m
e

.
0
9

1
.
1
0

3
.
1
9

.
3

.
6
6

1
.
9

.
5
1

"
i
n
i
m
u
m

T
i
m
e

.
8
0

1
.
7
3

.
8
5

.
4
5

1
.
3
0

.
4
0

7
*
"
1
0
0
0

T
i
m
e

1
.
4
3

1
.
1
0

2
.
6
3

1
.
9
7

1
.
0
0

S
.

7
1
.
1
0  

Cl

l‘

.

m

NL

L’\

.O

HGZHHHHHHHHH Ner-JH

r-IH

 

1
.
1
0

2
.
.
?

 
 

 
 

 
 

 
  

 
 

 
 

 
T
A
B
L
E

1
0



CUiITITY CUT BY UHD

IN ECUIWT"Z'T V-"1"" CUTTIUG TIE?

 

 

 

 

 

 

 

l as: 003 no 0 '

U (“3 fiod .fité gvgg
059.0E: Ufa-H «Pm-H «it'd-PE

2553.0 SSE €785 3%80
[arbor—1 0300.2 0002 Q ..'}..q

# 702 07 2# 202 13 Ed”

80 402 2+ 40: P5 402 13 H60

7% 1502 2% 802 2# 13 HdJ

7f 40: 27% :35" 40: 13 Ha“

y 20 0% 40' gfi, 13 Hd

7'5 27;! 13 Ed“

7# 802 2# # l3 Hdu

1# 120“ 1# 401 13 Hdu

7# 2# 80” 2# 13 HdJ

2.;— eo' 1.5 w:
2% 40L #

2# 8o“ # 120:

2# 803 # 40:

“f 403 1% 80:

§# 80?

Total Weight 69# 502 3 # 1200 24# 703 130 Ed;

No. Observations 9 15 14 10

Averave Weight 8# 20: ”F 403 1% 80b 13 Hdt

Minimum Weight 7# l# 120$ l# 13 H65

Maximum Weight 85% 702 2# 803 2% 40; 13 Hds      
T‘BLE ll
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O o S L) n.4+> 0 4: H r; h '0
' <9 O 5 49 D o 1:: a) c:
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.- p1 r.

[5g 36% 4 115 go &:fl ~r

5'05 40—45 5" '7'" 1' 121% 3'13”511' 351, 51'; 4,, 1.71:0:3'5/ éf 1102

w r V -i -102- f “

505% 40-7; 5!- 454 113.021 .54- 67,9

' 1‘} 4' 4,1,5 1 57*: 11.51:! 3. 20 Z 1105/}; 63'? 4°

54; 42fi 51 4% Soglofi 6%

52g 44: 55 4F lfiozlof 6# 4oz

5197f 4.57, if; 45/: 1302107} 6;" 402

54? 33W 5% 43 120210? 5% 1to:

50% 40% 5% 4% 120 10# 4% 120
- J]. V H

53v 330 10% 6#

10# 6“ 9oz

101;!- (5’ o~

Total Vt. 563# 433# 50# 45? 1202130# 20# 402

Lo. OEserv. 11 11” 10" 10" 13p 13

Avg. Lt. 51m 39$ 5? 4g'1002105 6# 802
'r, ’1 1, y - 1

£111. it. 511 3 55 55;: 4;}; 403101-21: 551' 12302

Lax. .t. 54y 45% 5g 4g 110:105 6# 1202 Avg. Loss 12# 602 3# 802   
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In pile on ledge In pile on on bourfi

2 6 filates t

table in tiles glen?

the east 06:
1'

LT)

32 rays to the

north end of the

table

 

In 01108 at the east

ergo of the table

Spreud 32 plates on

4 trays

-----—-33 13112105

4 full trays to the

cart near the end of

the toble

 

On the cart

In the refrigerator
I

ready to serve

Rota: 0n1y 4 trays are taken to the refrigerator

at one time. This operation is re eated 8 times to com-

jlete S 6 salads.

 

 



 

 

 

 

   

 

 

 

 

-SC3TT 711' 'TTTTDD _/\

OVVELTIOU TI"T IV VITUTTS

PL..’.-.1ITY 50 8 a; :3: 4.) . m 3

STUDIuD 530 0 g H m E E In 8 i' a 0:0

256 .235. 111.83 .1 5; — 5: :3 5:1: 5:.
531-74,? J0?- .: 9.0 .. 21.0 9? :3 .11. .i.) E‘ 0349 r1 :1 Li :4
32 m C..-k1 m >415 ;5 H r“! ‘H f 1043‘ C) L10 H C: O

10 £4 E4 .4 O E! H 121 0 $1 H L: 1—3 C. {.443

H a H ’3 0 Cr! '94 {:1 L3H 1.]

4:00 4—180 d": r‘. you no my,

i1-1 54+) u. 0+3 0 s: <10 0;; ;; 43 Hrfivg

H C»; «4 7-4 "H :3 L3 21 D it? ('9 £1

1*: 5:1 (*4 5': O m I»: C1 L‘I CC, [.5

l.) B [-4

0?]. 2.5: 6.70 9.4.3 [(011 2-56 110 3

.92 1.57 0.10 7.30 13.9? 3.04 10.25

01" 2.56 6.145 90.510 11.5.! 0’: 9

0535 1.19 6-01 7 125 15.1 3

0732 P350 {(20:11 9053 ;; ‘

.20 H.05 6.07 0.52 '12. , ;

.18 :0; : 6.3 90.33 13.153 .1'1 100(5

.25 11.33 6-7715 3-83 13.57 .3933 9.63

.19 u.2 T.?3 3.21 $1.6? c.35 8.17

.30 2.28 6.4? 9.00 2 .2 2.63 3248

.20 1.80 5.59 7 39 20.9‘ 2.39 11.2

.22 $.05 6.90 8.47 $3.37 E.L l .93

19.82 3.40 9.10

23.45 3.4 10.00

4.07

20:19 ‘ .9050

20.21 4.05

22.84 4.00

19.25 3107

Total Time 0.63 $5.30 75.42 103.15 3?4.71 66.04 132.26

30. Observ. 12 2 2 12 18 30 13

Eva. Time .21 2.10 6.8“ 0.59 18. 00 3. 33 10.17

Tiin. Time .10 1.13 3.59 7.39 12.00 2.56 9.05

11x. Time .30 9.50 6.81 9.5? :83.45 4.07 11.9:

R ting Cl-Cl-S-

uCVOl. Fct. 1.1 1.14 1.14 1.11 1.1 1.1! 11.14

Std. Time .3394 “.394' 7.1599 9 7994 30.51’ 3. 734 .593”

.1110’311111ce 0530" .0300 .070". .070" .7111 . :101- 1.05308

llloh'. Time .350fi ”.4149 7. 000 9.?13470.540; 3. 56 1.61'.”     
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T;~blos 13,1.4, and 15 vary from 2.56 minutes to 4.07 “in-

1

utes. The allovee tine f0“ the confilete o oration or for

t}‘.irt"-to trzys is 3.‘056 minutes. See Tables 13, 14, and

15.

~Wm'vn'f‘ ' m'. ‘V

41-eu 1-12.13 AIS been 3110*.5n to 230 the euig..v

3 though not always, pereeus, the most efficient. The total

ello“ui time is 45.7746 minutes. he elates are set uw on

the trays b? a series of three overetions. The total time

allowed for the eroeess is J-13I mienutes, T;ble 13. It s

essier to set us as trays and glstes by this methofl because

there is less Chen e fov them to slifie off the table and

because only four tr1ys are set up vith filetes at one ti.e.

This elimie.tes the element of f:tLgue in setting up 256

elate st or0 ti:30. On the other heni, if s frosez salad

is on the menu and hes to be eut up as rséiglv as .ossiele,

it is not Geeirzfiale to use this method. ‘Either of the

others would be better because if all the fletes are set us

at once, there is no veiting to set up plates after every

thirty-two salads. Also if, for some reason, he overstor

hes to wait for “'teriu_ to make ser selees sue could set

or h1...... us accorting to Iethefi e or C and thus use sev-

eral minutes that 2..Lght other":wi e be uastefl. “o bed

allows 11.6?34 minutes to tzre the se.1e£s to the refligeretor

ens store them, or 1.073? minutes less than Iet11od C. It

requires twice as many trips to the refrigexetor as ”ot‘ofl

C, thus requiring more effort in T3 king, bu actually tek-

iIg less time.
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In pile on 1:553 In pile in enjboerd

On the trays on
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s full trays to the

cart near the end of

en the cart

Te the refrigerator

In she refwigerstor

reauy to serve

Note: Only 4 trays are t ken to the refriforator

at one time. This operatien is reveated 8 tines to com-

pleteQ56 salads.
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8.60 20.09 2.§§

8.5.2" 23.37 2. m

1902‘ 3.13.0
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19.2 3.07
 

 
Total Time 106.68 324.71 66. CI 1 2.3

No. Observations 13 23 13

Average Time 18.89 13.00 3.32 10.17

Hininum Time 7.63 12.00 2. 56 9.05

Haximum Time 11.01 23.L5 4.07 11.9

Rating Cl-Cl-C-C

Leveling Fz>cter 1.14 1.14 .14 1.14

Standard Time 10.13L6 00.5240 3.7348 11.5933

Allowance .0?03 .0208 .020” .0208

Allowed Time 13.1551. 20.5408 3.8056 11. (146      
TABLE 14



KTTICD B--TLis, accord'ng to tIeo;y, should be the

st mot}0d. Ildustri:u efi_11f0ru :yI-va afivoc to the com-

nletion of one nrocess befure going on to tne next as the most

efficient Itho& of doin" a piece 07 Kerk. In the sssenolin:

'5 a r '1 -' ‘1 ‘| ..‘! "I. ' I: . ’fi ' “ 1‘ -' a“ -‘ ~ ~ ' 2- ..‘ 47’." '~ ‘- ‘-

01. 3.1.1.5 Lnis, ->. 1.3, .21.... not Ina-.22. .romn .1 11.3. 1.1.: tot-

quired 10.1554:ninutes, TLblC 14, to set I: the plgtos on the

“flvs by this methoo, T? .BXIO “in.,as more tInn Kc Iod A

and .29 5 minutes meme than Ietfiod C. -his methofi is more

clifficult because the slates and trays Slifi anuIi too easiuy,

;.cause the O”"””tA)‘}!£3 to turn a gjmxi;txinr mare times, as

.
v

- H -. r ‘a - I .- I ‘- uv 3—.“ I“ .‘~ -~ ' "I ‘\

she can take on? y' elmt 31.112223 1: 1.1 we on .-.»o..._-.°<l at 2 time
Ir ‘1 i

and because it is difficult for tie avergge person to re ch

across the tablorhen the trays are Wilod tVo or three

high. Then all the flstes 3&6 trays fire sfit u* on the tgole

~. . ... .... 1 .- ..L '..

tnerc is no S*KC§ vat LJQTG two 5.1 d mghCTlLL n_y we

placed in or€=r tht both hixfs any be axed in putting t on

the ylatec. Iethod 3 is the can: as Tithe: i in storiLg

s: :33 in the refrigerator.

3.”;7’33333 C--T11is nothod has .‘LQ'..' 'fiftrfsr'aonlnr var. “ages

I' - . r- ..' ' ' I? *2~~ - ’. K d: .. ‘5“ I L ".1, x 1

since tr? total leo_en tluo I. In.0- I zi~u 03. .no 31 tos

4 1’. :- .‘- - v .. ~‘\ ' - . , ., ~. '.v I I- >_"' t.- .. - ..‘ v

onn be o".t on fine 02%;: iJ 3.-10 n.nn.cs, SCtellp3010 on

the ta)1 and lesvins some on the leifie. In this may the

tes are all To0333 for ssl d shong I tine Ind there is

still about SOfl of Lne worl an ce left on the tan e. It

renuires more handling of the trays than Iothod I or B, but

does not take as long a time as He hod B. method C 3110
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9.8?04 minutes, Table 15, for setting up the plates and

trays. This is .2835 minutes less than zethod B and .03¢5

minutes more than Lethod A. In storing the completed salads

in the refrigerator sherbert glasses are used to separate

the trays of Salad on the cart so that eight trays are

tanen to the refrigerator at one time instead of four as in

hethod A and Hethod B. The steaming by use of she‘bert

glasses is done by placing three glasses on each tray be-

tween the plates. They are so placed that they provide

three surfsces at one level on which to Lines 3 second trey.

In this manner another tray of salads may be put on tOp of

sleds on the first trey.U
)

the first without diserranging the

Taking eight trays to the refrigerator at one time in this

manner requires only 1.2890 minutes, or 2.4040 minutes less

than the time required for lethods A ens B. But, the hen-

dling of the sherbert glasses requires 3.5206 minutes so

that the total tine for storing in method C is 12.7660 min-

utes, or l.C?;0 minutes more than sethod A and iethod B.

While each method has its own advantages and disad-

vantages, Eethod A is the quickest end hethod B re;uires the

least motion.
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V. DISUUSSION

This report deals largely with the preparation of

vegetables for a tossed vegetable salad. The vegetables

studied are not the only ones ever used in such a salad but

are the most commonly used on2s in the residence hall where

the studies were made. They were not purchased especially

for study purposes, but were taken from the regular stock

of vegetables as delivered twice a week. This was to in-

sure getting stock for study purposes which was comparable

to that used in daily salad preparation. The stOp watch

method of study was used and only the overall time was

taken since the time necessary to do the complete Job was

the objective. For more detailed study other motion cycles

could be substituted. The elements timed could be shortened

or micromotion could be used.

Though the purpose of the studies presented was to

show how long it takes to prepare these vegetables in sev—

eral different ways within one working situation, how long

it takes to assemble the prepared vegetables into salads

ready to serve, and how to fit the time required into the

tine available for the job, the results stow one way to be

better than another, but still are not complete or compre-

hensive enough to arrive at "the one best way" for doing the

job. In order to do this a great many more studied would

have to be made and it would be desirable to use micromotion.

Hand preparation has been compared with machine prep-

aration. In every case hand preparation required more time

-85-
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and usually f‘SstCQ in grantee 13ti¢ue. It nave n he} 1
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hand 3r33313ion or operating the H51:etchine. Lovever,
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move and each moves Tith a LiffOPOT tine of motion. T

leftland snakes heritentellw across the uody tn'lo the

right hand usin3 u rotgry motion to sun from t

nishes tie foyer thit t1rns the guiie. Carrots and cabs ge

. _ a‘ --, . ~,—. ‘ m .4 ... ,~.fi Cry- .-. , »' ..

NICttGI‘ E‘- "‘52:..1“-£400 «1:,1’1 317.5C.{1.lliC3-L-‘_‘ QTOj-MT'OCI.

Ynon griced, “orc.Ceo or slice}. fecdgnie 1 preparation,
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Th 3 i3 the first renort of time :33 motion :;tuice 0 rriod

out unfer this rorxin; situation and it is fur fron cou-

plete. Korover, it does she? the 33o““t 0. time no overuse

worker rould need to orenrre the veietgbles studied in

3ver{-1 different ..cys and eomunree meehrnical preouretion

Xith hand preparation.
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3 tease; vegetable salad, the time for the Freozratien of

ecch vrrotole CO1ld be taken-from the tbles and adoed

tog-gother to give the totql time rs‘nicz trouid be neeceu for

the salad. If these exceed the time available, methoes re-
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