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I[OTIO.[-TI~-.~ALYSIS AID ~ A-~/ 

l~r, Chamrmn anti members of The Anuy !ndustrmal College 

I am proad, thzs morning, to ~e t%ik~n~ boa group of adm~nls- 
trators. ~otur~o~ily, all a~Ln~nmstrators ~re mntcrested z.~ dmscovermng 
some definite rules wluch will guide them In their 3oo of a~u~]n~s~rs.- 
t~on. Specific rules for admlnmstratmon are very ±e TM. Some 2,000 
years ago the most ~accessful organzzer !and do~a% one such rule. It 
was, like who ~ ould be greatest among you let h~m be join ~ servant." 

}~o~ ~; to go to c~wlzan ~ndustry. Let us sce ~t th~s means to 
any v~_ufecturmng concern. S~nce the Ann} travels on rots stomach, 
supl~ose we comsmde~ a meat ])ac~-nb plant ~a~d to b e  more specific, 
suppose we state t~rt t]~s plant oeloags to Swmft & Com3any. Out on 
tree fa~us of Iowa, Ill~no~s e~d W~scons~n are cattle, hocs, ~ sheep. 
Out mn the nones of Ne~: Yor~[, ~oston, Ph~laueloh~, arid Chicago ~e 
hoasew~ves ~n homes who need those cattle, hogs, ~md iueep ~n the form 
of food for themr t~goles, s%oes for their ch~l~reu, gloves for their 
hands, and clothmng to keep thelr f~qllles wa~u. No~ ~f the cattle, 
hogs and sheep fro ~ the falws can be brou~Tht to the homes uho need 
these cattle, hogs a~@ she~o better o~ chee~er by reason of the ezls- 
tence of S~71!t & O0~Oegly, then there is a recson for the ez~stence 
of S~aft & Co~qpany. If, for a/t# reason, these cat~le, hogs and s/%eep 
csu~ be placed throu~% tnc mar~[et "3etter or cheeper w~thout ~a~t 
Compsu%y then &~mft & Com)~2~y ~mll cease to exist. 

Puttll~g the matter In another ~lay. Do~m_ on the South slde of 
Ch!cs~so are men ~.mth s1~ll for sale. Llke~ise, out in the homes are 
people who ~eed tb~t sk~ll in the fona of neat for the table, ~ oo! for 
the clotnln~, and soar for the!r batkrooms. If thls s~ll! c~i be mar- 
keted to a uetter advantac~e by re~son of t.~_e e~stence of Swift & Company, 
then regain there ~s a reason for the existence of S~r~ft & Com!osu%y and 
the Con2any can prosper anti grow. But, mf th±s skmll can be marketed 
to a better a~Ivanta~e w~t~out S%'~_ft & Cor~Dany , then S~ft & Co~\~any w~ll 
cease to exist. 

i[ow, on the luszde of the plant, zf by reason of the exmstence 
of the sales manage2, the Dro~uction msa~skcer, the ~ster ~ecl~nmc, or 
any other off"cer In b-'~vlft ~. Cottony, these ~sor1~ers can do a better job 
of servznc l~nanmty by novzng the products from the farm to the homes 
oC the natlon, then there Is a reason for the exmstence of these dmvm- 
slo_qs of the m~agement. If, fo± ~ ~a~y reason, the job can be as ~,e!l 
or better done ~mthout the exlstence oI these dzCqsmorsof management, 
then these nartzcular indacmcluals ~I!II cease to exlst in so far as S%vlft 
& Conpany ere concerned. It ms the old servT_ce !a~, in operatlon for 
each company, and each member of t~%t company--it ms s~ questlon of serve 
or die. In the long rim the law is as mnoxoraLle as the law of gravlty. 

Now let us conslder the same rule from the sta~dpolnt of the 
varlous un!ts of our natlonal defense. 



Out ~n thms gre%t broad country of ours are some m~ll~ons of homes. 
In these homes there are some mmll~_ons of peoole needing protectmon 
from potentma3 enemies wmthoit and ~±tlun. !~o~, only becsuse tb~t pro- 
tectzon cs~ be furnished better or choeper to each fammly by reason of 
the vzrmous branchec of the service as the Army ~a~d Navy there ~s a resson 
for the ez,~ stence of the Army and Na~f. 

If, no~, we look stall further, we dzscover tD~t the officers and 
the soldiers of the Arm~ are the ones ~ho must ~n the end perform th~s 
duty for society. If that daty can be better performea by reason of the 
v~ous departments such ~ the Quarterm~ster~s Department , the Ordn~nce 
Dep~rbment, and other units, then there ~s a reason for each of these 
departments m~d they w~li be retamncd. But, if the tmme should ever ar- 
rive tlmt t1~at serwee csuu oe pe~fo~ea as ~ei! or better wmthout the 
existence of these 8eoarb~ents or ~uumts, ~t ms only a question of t~me 
when they wall d~s~ppear. No~ ~, mf we ]ook to the offmcers, ~ e d~scover 
that we have con~nmssmonod off racers vazymn~ from Lxeubenants to Generals, 
and no~commsszoned offmcer~ varyln6 £rom Sergeants of various grades 
do~ to Corporals. No~% follo~mng the oi~ servmce law, _f the soldiers 
on the f~eld can perfor~ thet~ service to society to a better advantage 
by reason of the existence of these officers, or any one of them, then 
there ~s a resson ior the officers to rete~n them~ places° But, mf thms 
can be performed Dust as ~el! ~mthout any one of the offmcers, then it ms 
only a questlon of tmne tultmi the dutmes of that offmcer are no longer re- 
quired. 

I~o ~, in cert~!n branches of clwhnn llfe s kno~le<~e of the funda- 
mentals of sklli e~h%bles the ~upervmsmon, especlally mn msnufacturlng, to 
render a much bette~ servmce lu ~naustry tl~m ~hey ~ere sble to render 
before For about 25 sears that h~s oeen my field. During a m~3ormty 
of t~hat tlme I have h%a ~ ~ ~ ~aroe corps of engmneers workmng w~th me. 
We have had snyth~ng from one to a htrndred engmneers mnvestmgat~ng v~rlous 
phases of this proolem an8 dur±ng that t~ enty-fmve years the f~nimr.gs of 
these englneers b~%ve been clear~%o across my dosk. Regardless of how dumb 
I night be, the eugln~rs would learn a few th~ngs ~n t~enty-fmve yesxs. 
Before me, others bad been in~'est~ati~g the varzous fund~nentsls of sm~ll. 
From the ~orh of the entire group mau~y lessons l~%ve oeen learned. Among 
the mo st ~moortant are: 

I. There are only seventeen motmons ever used In mndustry. 
l~egardless of wl~t you may oe ao~ng or no~f you ~2e dolng 
at, whether you be In the AI~nj or ~u industry, whether you 
be mn a steel mill o2 a ilour m~ll, yoa are simply gomng 
throtugh a comblnatmon of some of these s~venteen motmons. 

2. The varl&bles of each one of these motlons, when taken by them- 
selv~% are controlled by deflnzte m~theT~tlcal laws. 

. T~e proper combln~tlon of these motlons mnto a cycle tl~t 
we call either an industrlal operatlon or sn Army operatmon, 
ms controlled oy defmnmte mathematlcal laws. These mathe- 
matmcal laws are constant t~hroughout industry. 
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. The tmme required by ~iI experts to perform a funda- 
mental motmon ~s a constant. In other word~, all tb~s 
supposed d~fference ~n soeed between the c~t~zens of 
varmous cotuqtrmes and cl~mates and men s~ud women does 
not exist ~ ~tlo~n manufactommng l~mmts. There ~s a d~f- 
ference ~n s~eed at tmmes between d~fferent mnd~wdu~Is, 
but that d~f~erence ~s generally occasioned by the d~f- 
ference ~n the n~mber of motmons ased to ~ccomol~sh a 
graven result end not ~n the ~peed of each motion. 

I bei~eve tl~%t we can ~!lustrate tn~t point very well thms morning, 
I mmagmne that for anyoue here the job tlnat you can do better than any 
other one thxng ms ~nmt~ng your n~ue. I wonder zf someone here wxll 3ust 
wr~te has ne~me on a p~cce of paper and ~d ~t to me. I ~on~t care to 
see ~ou wr~te ~t. Just let me ~no ; when you are ready. Nov, when you 
wrote your name all tl~t you d~d was to go through a set of fundamental 
motions at which you are an e~ert. When you held the pencil as you 
went through that set of motions you gave me a record of those motmons, 
d~dn~t you? So that mf the tmme requ~re~ of all experts to perform a 
f~ndamental motion should be constant, ~f I hqo~ the constants, I should 
be able to add up these constants and[ to tell you how long mt took you 
to wr~te yottr n~e even thoagh I d~d not see you wr~te ~t, shouldn't I? 
All r~ght, let ~ s see. (Check_ up the s~gqattu e. H~ve h~m ~te h~s 
name one m~nute full speed then at slow speea. Ns/<e a comparzson of 
the two a~d check out the t~me for wrmtmr4~ thezr mn~t~als rather than 
by wr~tmng themr name.) 

Now, you can see that If I were znterested zn fzndang a wage pay- 
ment plan, a method of drlv!rkg or a metho~ of re~llations by whlcn i 
could drlve to the last drop of blood, I wotuld only stana to save a 
fractlon of a cent per hundred slgnatures in wrltlng nmues, wouldn I t I? 
If I reduced the number of motlons that enter into the slgnature I have 
a chance to save several cents per hundred slgnatures in wrmtlrg the 
name. I wonder If I coula zllustrate the prlnclple in another way? 
I wonder if you would llght a match for me? As you llght the match 
keep track of the number of motlons you go through in lighting that 
match, (Have h~n llght the ordlnary type of match.) All rlght, how 
many motlons dld you get? (Take hls answer ) No~ , I ~onder if you 
would hght a match? (Give hna the Pull-Qulc!~ Suppose our ~ob were 
that of llghtlng matches. Let us assume that you Y~ve the PuD 1-Qulck 
paci~nge and that I have the ordinary package. How much chance woul~ 
I have to compete ~ ith you in hghtlng matches? Woula It make any 
dlfference how ha_~ I mlght work or how laTy you mlght be? You ~;oulc~ 
stzll have me beaten, Now ~n Publ~cat~on #598 - 74th Congress and 
• n Publication ~636 - 74th Congress, we f!na: 

"No part of the appropnatlons made In thls Act shall De available 
for the salary or paw of any offlcer, manager, superlntendent, foreman, 
or other pearson havlng charge of the worl of any employee of the Unlted 
States Government while mskll~g or causlng to be made wltn a stop watch, 
or other tnne-measurlng devlce, a tlme stud~v of any job of any such 
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employee between the starting and completion thereof, or of the move- 
ments made ~n thms Act be avaalable to pay any premiums or bonus or 
cash reward to any employee ~n addition to h~s regular wages, except 
for suggestaons resulting an ~nprovements or economy mn the operatmon 
of any Government Plant°" 

I wmll call your attentaon to the fsct thst I dad not use a stop- 
watch to tell you how many szgnatures you coted wrate an one m~nute. 
In actual practice we do not use a watch or any other taming devace to 
determine hew long a 3ob w~ll take. Kno~mng the number and k~nd of 
motion, we ~ow the t~ne. 

~ga~n I~tmon-T~me.-Analys~s ~s not generally concerned w~th the 
payment of p~em~ums bonuses or cash rewards. We are not znterested ~n 
the effort put ~pto the Dob. ~e are ~nterested ~n the ~ntelhgence 
shown on the ~oo. 

There is so much mo~e to oe ~cconrpllsned by reducang the number 
of motaons that enter Into a joo than there is In the speedlng up of 
the motlons that at does not need to ~eed hhem up. The boay tends to 
be self-tnnlngo So long as you can get the methods followed, the output 
will necessarily be about a const~ut fa~re. The alfflculty is in get- 
tlng the methods follo~ed. For that reason, you are prmmarlly mnterested 
an methods whereby the habits of the wor~er or soldaer may be followed 
around proper motaon paths. Such a trsmnmng progrsm as ~n no way 
~ffected by the Act of Congress above referred to. Furthermore, there 
has never been any demsaqd on the part of any labor un±on an any plant 
at any t~me for the el~nn~r~tmon of Mot~on-T~me-Analys±s. These labor 
people who become suff~caently well acquainted w~th Mot~on-T~me-Analys~s 
to make an ~ntell~g6nt demen~ for ~ts el~man~t~on oecome enthusiastic 
about Mot~-on-Tnne-An~12s~s and ~emand for elamanst~on never mater~_al~zes. 

What does thls all mean in the lafe of the ogrmy? Let us consider 
the safety progrom in flr~ng for instance. Agaln allo~ me to take an 
lllustrstlon from clv~llan Industry. 

I Lm~ane that most of you are fsmz!lar wlth the secona operatlon 
tu~ch press worh where I ts~{e a plece ~rhlch has been cut out as a blank. 
lll~strate wlth a key ) I place mt on a ~e and a hesvy punch descends 

upon the olece and they folv~ it, stretch it, p!erce mt, trlm it or any 
one of a dozen different thlrgs. The hand is supposed to be removed befor 
the pttnch comes do ~m to perform the operatmon. The dlff~culty has always 
bee~ thst the hands do not alv~ays get out of the way. The results are 
apt to be mlss!ng flngers, hands and arms. Consequently, safety guards 
have been placed on the press such as: 

I. Sweeps that push the hands away. 
2. Z~ttons to push ou~slde the path of the press° 
3. Ropes that pull the hands away by the tlme the 

punch descends. 



The daff~cultzes are that these safety devmces do not always 
operate properly and that the operators st~ll lose bands and arms. 
Each of these devxces costsmoney to xnstall and to operate. The speed 
of the punch press operation on second operatmon work ~s lnn~ted by 
reason of these devices to from 600 to 1500 per ho~tr. The design of 
these devices has never attacked the real problem as I w~ll try to 
~llustrate. 

Th~s job was stud~ed from the standpoint of Mot~on-T~me-Analys~s. 
0bv~ously, the best aporoach was to prevent the hand from reaching the 
danger zone, load the p~ece outside the d~e, fence off the d~e completely. 
As soon as that ~s done the speed of the operst~on ~s znmed~ately ramsed 
from an average of 1,000 per hour %0 an a~erage of 2,200 per hour. The 
e~ense for doing SUCh loading need not be any greate~ tnsn the expense 
for prov~d~T the or@Ansry safety ~ewce. There are trio methods of do~rg 
the job. One by means of the slide feed where yo~ are using a close 
hm~t d~e and the other by means of a In, hal-operated dae where you are 
us~ a rough lnm~t o~e. The surprising th~ was that ~hen the patents 
were ap~ ~ed for on the slide device, twenty out of twenty-two claims 
were gr~uated mmmed~ately because no one ~had ever thought to a~tack the 
safety device on a pt~nah press on thms particular auglso 

to: 
I nnaglne in flrlng that you will flnd unsafe condltlons are Sue 

I, A faulty motion set up In the flrlng program itself. 
2~ Lack of un@erstanamng of the proper use of the set- 

up that has been made. 
S. A mlsuse of the prescrlbed method on the ~cart of the 

person uslng the set-up at the tlme the accldent 
occtlrredo 

If you can attack a problem at its source and elnnlnste the cause 
of the iaulty set-up, you can probably incresse the speed of llr!ng at 
the same t~meo In fact, It is my tuu~erstandl~ that at one Army Post 
the rate of f!re has already been increased by means of a careful 
analysls of the motlons, but w~thout the use of mathematlcs. 

A large rubber compan~ is located ne~t ~oor to the Watertown Arsenal. 
The man !n charge of manufacturlng of thls rubber compsmj Is Raymond 
Blanchard. Mr~ Blanchard decldeA to stuay the motlon paths reqtured 
in the manufacture of rubber shoe~. He cascovered over a perlod of 
tlulee years that about 30% of the motlons used In the plaut were useless 
motlons. It ~as necessary to tolerate a very unstaole labor relatlon 
due to the fact that thele were many dlfferent types of shoes to btuld. 
Each type of shoe requlred a dmfferent group of skilled workers !n order 
to make the shoe. The tlme reoulred to traln a skilled shoe worker on 
a s1~le llne of shoes varled from four mouths to two years. In flgurlng 
the output from the ms/<~ng conveyors 2~ were rejectlons due to poor qual- 
ity of workmanshlp. All of these cond~tlons exlsted in one of the best 
organlzed and best managed shoe companles in the Unlted States. 
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When the present motion paths weze an~olyzed the reasons for 
each set of losses were f~rst dete~mlned and means weze invented 
to ehmlnate these ~aztlcldar lost motions, A sarple conveyor was 
set up ba~ed on the ideal motion oath with the waste motions elimi- 
nated. The n~nber of people requiled to build the same quality of 
shoes per day was reduced by SO~. But the new method required much 
closer attentlon to all deoails than was required under the o] d method. 
The question c~ne up as to now to centre] these details° The problem 
was solved in a very thorough manner° 

Every foreman, subforeman, time study man, or anyone else 
responsible for qusllty or quantity of prcductzor in that olant was 
taught Motio~-Time-Analysls. Their own teaching st~ff wss developed. 
An analysis ~wss maoe of every new shoe which came into the plant and 
the correct motlon path for building that shoe was worked out and lald 
out on the conveyor° The2 very quzcl¢ly dlscovered thst there were cez- 
taln motion paths which predomlnate4 in all shoes. 

The next move wss to traln an instructlon class to teach the 
operators how to bull& shoes. Thls was done by msklng instructors out 
of from 5 to 10% of the piece work operators. These operators were 
taught how to describe the D~ oper motion paths. TheF were taught how 
to put it in plain Emgllsh that the aversge operator could tuudersta%do 
When there is no new znstructlon to be given, all of these speclal 
op ~ators, aids, so-called, wozk on the conveyors as piece work opera- 
to-~ ~ They receive toe ssme piece rates as any other operator in 
the plant. Consequently, there is no overnead charg~ added during 
ordinary tlmes. 

But when a new operator is hired, the new operstor is not assigned 
to a conveyoz to build shoes. The new operstor 1 ~  a~slgned to a certain 
instructor who is next in llne and selected by reason of the ability to 
teach other operators. This instructor first takes from half a day to 
a dsy to teach the beginner the Hood Rubber CorLoanyo ~ney are given 
e thorough instruction in the location of the ~lash rooms, pension system, 
the payroll system and everythlng else regarding the ordinary routine 
affairs of the company. They then go into a room which is about ten by 
twelve° In thls room are located the fm]~tures which are ordlnarzly used 
for building shoes. The instructor then goes through the exact method 
requlred for dolng the 3oh to ~hzch the nov±ce Is to be assigned. The 
motion path itself may not require to exceed ten seconds but the instruc- 
tor ma} take a full half day to a day to explaln evezy motion required 
in going through ~his opera-leo. ~arthermore, the reason is given for 
every motion as the instructor goes through it~ Then the operator is 
closely questioned continually to make sure that he or she understands 
the instructions that are being given. The teacher knows the time required 
on each of these motions but no mention is made of time while they are 
talking to the new operator. ¢~allty requirements are stressed along 
with each descrlptlon. When the novloe has seen the job gone through, 
motion by motion, the instructol then goes through it at full speed once 
or twice to let them see what the job actually is. 
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The nowce then atte~%ots to train the ~nstrt~ctor saqd to go over 
thins motion path again. They keep on trying ~t~l tLey are able to g~ve 
a correct descf~ptmon to the instructor and to go through the joo proper- 
ly, By th~s t~me, they have begtu~ to gain some facility mn doing the 
oob. ~n~s stage may take f~om a ~m]f a day to two ~ tluee days. It 
• s never short c~rcumted. Emther the operator~ know wm%t they are gomng 
to do or they never go mnto the factory. 

They are next taken to the irene. The mnstzuctor is an expert 
operator. Whatever p~odact] on the novice cannot turn out~ the ~nstruc- 
tot turns out for them. The novmce is instructed never to ~mtr~y but to 
do the ~ob accurately. The result ms that mna remarkably short t~me 
the novmce ~s keeping up w~th the conveyor. The 7nst~ctor then ] eaves 
them for perhaps a half an hoar to an hour and comes bacl~ ~o see whether 
they are pezform~T the job properly. If not, they are again ~nstructed 
• n those features whmch they ~have m~ssed. Th~s ~nstruct-~on keeps up, 
w~th the t~me betweeu v~smts being gradually prolonged and until 
perhaps about two weeks have elapsed. At the end of two weeks the 
average operator has reached full speed productmon. In other words, 
they have oota~ned a sloee& which ms about 25 to ~ greater than they 
ever attsane@ before mn from one to two years. 

But the nnport~nt feature ms theft the 2~2-do quaLty allowance has 
been reduced to l~o, and the l~ is belng e&smly memo Operators state 
that the work ms very much easier under the new scheme ths~l it was under 
the old because they no longer need to worry about t~e quallty of the job 
they are turnlng out. They know that ~f they go thro~@h the motions 
properly they w~ll have the r~ght results. Fear ms removed and produc- 
tmon takes ~ts place. 

It ms no longer necessary to change crews between rubber shoes, 
tennms shoes or boots. The same crew7 ms used the year around. Tralnmng 
now takes place so rapmd!y that the hlrmng mn of especlally skilled 
workers has dlsappeared. A flexlblllty of productloo is attalned whmch 
was never possible belore. The labor ±orce is far more contented under 
the new plan. The loyalty to the company Is never questlonedo 

As a szde issue to the tramnzng progrs~n, I mlgLt rentlon a few 
other th~rQ~s tnat took place at this rubber company. V~en the personnel 
departmemt selects ~¢orkers, they no longer se]ect almost an2one who comes 
into the emp!o~nent offlce. 81nce they are not calleo upon to select 
especlally for skill, they put thelr attentmon into mental and physlcal 
tralts wl~ch a~e requlred for a good plant operator. Smnce they know 
the motlon paths tha~ these operators must go through they hkewmse 
know w~t physlcal tralts they must select. 

Complalnts whlch formerly flooded the personnel department bother 
them no more~ The operators understand how the jobs are btult up. If 
someth!ng goes ~Tong ~th the job they do not run to the personnel de- 
partment ]mmnedmately ~vlth the grlevamce~ but they work wroth the foreman 



in trymng to find out wh~t ms v~ong ~mth the wsy the motmon psth works, 
The foreman hkew~se l~ows hov the motmo~, oaths are built up. He has 
nothang to cover up by tsk~ng a orusque ~tmtude. ~erefore, he as 
hmgh!y sympathetac wath the workers vaewpoant. The two worlc~ng together 
are generally able to work out most of the job dmff±cult~es before the 
personnel department or ~he h~ghe~ supervas~on e~er bears of ~t. As 
an ~llustratmon. In la~tang shoes, mt became necessary to get more 
pro~uctmon out per conveyor. The Gobs were subdm~mded so as to use more 
workers on the co~veyor, but when they were subdmv~ded some of the g~rls' 
f~ngers began to crack open and o] eel. It was soon d~scovered that the 
reason was that ~n the former Gob heavy pulling re~mred on the part of 
these fmngers had been d~luted wmth other worm. When ~be jobs were sub- 
dmv~ded all th~s pullang was thro~vn onto one garl. The solutaon was very 
smmple. Instead of pullmng altogether wath the thumb and farst f~nger, 
mt was pu]le8 the f~st t~ne w~tn the thumb ana f~rst f~nger and the 
secona tame w~th the thumb and secon8 f~nger, then back agaln. Thas 
correctea the crackang of the fmngers. Everybody ~as happy. 

One of the p~oduct designers checked over the mormon paths requmred 
to mi~e a shoe. He ~ouna thet one of rims ~equ~rements was forcxng~ marke, 
mncrease ~n the tnre requmred to perform the operatzon~ He ~mmeoaately 
set about to change the design of the shoe so as to elnmmnate this extra 
work° He had never thought ol mt as t~%~ extra t~me ~vhen he put the 
specafacat~on ~n mn the fmrst place. 

One characterlstlc that comes out in each of scores of plants where 
thy~ work has been done, Is t~t the men who bul]d the tools and flxtures 
gl~e more attentlon to t~e operator who ms to use these faxt1~eSo The 
result ms that the job starts rmght mnsteag of needanT correction later. 

In the Inspection Department, the luspectors tend to determlne why 
the defect took olace rather than samply mo~klng the defect ~th a grlm 
satlsfactlon that they are golng to force someone to toe the mark. They 
know that the defect occurred not because of some wl]lful negllgence on 
the part of the operator, but because somebhl~og went wrong. Such an 
attitude tends to very much hlgher quallty aria to a roach oetter satlsfled 
l~bor force. 

Let us see what such an example mes~is to the Army. The oest 
aeroplane englnes in the worla are probably made an the Unlted States. 
It is my under~taudlng that these engines are made an two f~ctorles. 
The entlre aL superlozity of the Unltea States Army and Navy rests upon 
the ablllty of these two plants to produce. Due to careful deslgu re- 
quire@ In aeroplanes, each mechsnlc ~n each of these plants ~ s carefully 
selected. It as andeed an organlzatlon that our country can be proud of. 

But the dlfflclulty iS that in so far as I have been able to d~ scover, 
by very careful inqulry, no adequate prov!slon ol ar~v ±~lmd has ever been 
made for greatly increaslng thls personnel lu tlme of v~. For some tame, 
at least, after war has been declare@ we would be conf!ned to the same 
number of aeroplane englnes that we now provlde In tlmes of peace. If 



a Mot~on-Tnne-Analys~s were made of the operations of building aeroplane 
parts° and ~f the same type of t~a~nmn~ o~gan~zat~on was worked oat that 
Ray Blanchsrd had worked out at V~atertova~, the co~t~# wo~ld be ~n a far 
better pos~t~on ~n the a~r t~-mn ~t has a ch~uce to be now ~n the case of 
declaration of war. 

The army can only travel as fast as ~ts ~ndustr~es can prov~Se ~t 
w~th materials. Certain materials are always e~sy to obtain but there are 
bottlenecks or ~nd~v~dual materzals whmch are ~hard to obtain. In the ma- 
3or~ty of these bottleneck s~tu~t~ons every care has been made throt~h 
the procurement d~v~slon to be st~re ti~t there ~s suf±~c]ent machine 
equipment to produce the parts required, but ap~oarent~-y no p~ov~szon has 
been made for orowding the skilled workmanship required to operate these 
machines. Th~s woula be especially true ~n case the draft shou] d take 
certain of these sk~llea ~orhers as Army officers or as Army personnel. 

The best knowledge of motion study of rots type ~n the world exists 
• n the United States Army° Yet I zmve noted m~stahes of th±s k~nd 
happening ~n the Army. 

The man who afterwards became one of the ieadzng plstol shots in the 
Unlted States tells that when he f~rst entered the Army Reserve Corps he 
~as ordered to appear on the plstol range. When ne arrlved he was graven 
a ~ort tal~ on safety precautmons and then marched up to the f~r~T hne 
t Fzre the service pzstol a prescrmbea n~moer of rounds mn order to 
~o ul~fy". He had nevez had ar~# previous ~nstructmon or practmce, you 
ca ~ ~mag~ne the results. Now th~s yotuug man was not content w~th that 
k~ ad of training, so, at h~s own t~me and przvate expense, he secured 
~s~ruct~on from an Army Colonel who d~d l~qow something about o~stol 

~noot~ng. From h~s experience as a shootzng master, he took the young 
man and put h~m through the same t~pe of trsmnmng that Ray Blanchsrd 
gives to hms shoe makers. The result ~as a transformation from a raw 
recruit to one of the leading p~stol shots mn the coantry. 

The same young man was agter~rds ordered to apoear on the rzfle 
ra~%e. There he recelved the same type of instruction that he had flrst 
recelved when he went on the plstol range. The only dlfference was that 
on the rlfle there was a ~trange strap calle~ a sling whlch was to be 
used as an ald in shootlng the rlfle. It was improperly adjusted. There 
was no Instructor to glve instructmon on how to adjust It. It caused any- 
thzug but comfort. The blame was put on the strap for a nlce , ravzng red 
dlsc whlch indlcatea clear mlsses. Under such instructlon the rapld flre 
pOsslbllltles of the rlfle were a total loss. Agaln the young man w~s 
dlssatzsfled wlth thls krona of !nstruct~on and ag%in at hls o,vn tm~re and 
expense secured prlvate instructlono Thls tlme it was an Army Captaln. 
The proper flrlng oosztlons were then learned along ~th other fund~qentals 
of shootlng. 

Of course, at Camp Perry we have some of the greatest shots in the 
world, but if our Army must be llmlted to what these shots at Camp Perry 
would do, I am afrald that the Camp Perry experts would hardly go around. 
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Perhaps the saw~]e mnst~actaons placel mn a s~mple w~y as  was done by 
the t~ Army instructors that I me~taoned, ml~t go a longway tov~ards 
ancreas~ng the eff~ca~cy of the ~ aw rec~ats an our ~a~ and ~n our 
Reserve Oorps. Such a set of ~nstruct~ons need not call for anymore 
sa~nun~taon, as most of the ~p±ovement would c~e through study of ~npro~ 
fxrmng po~t~ons sa~@ the ~se of "dry-shooting". 

The same young man ms, ~n thas cese, acting ss Comm~nSe£ of a 
battery of 5en-znch mortars manned by a completely ine~erlenced g~/n cre~ 
A few reg~l~ ~ Army Sergeants d~d the best they co~ddamong a g~ eat deal 
of confuslon to elucadate some of the anstl~ct~on~ wh~chl~Ibeen g~ven. 
Unfortun~tel~, the only written anstruction~ orovmoed were those v~atten 
%men the gt~ was ma4e at the turn of the century. Ai] the expermence of 
the Unlted States An~y in develop~ mmloroved m %hods of flr~ng of mortar 
was largely lost ~n so f~%r as that partlcular gun crew Is concerned, exce, 
for the fact that the comm~Ider havl~%T remembered has fo~mer expermenc~s, 
d~d succeed an doing a lattle brat towards m~uka~g use of a part of the 
exDer!ence galned by the Army In lmprovang methods of flral~go Perhaps 
a Motaon-T~me-Analys±s of thls part~cula~ job and a Motlon-Tmme-Analysas 
method of traanlng ma~ht have made at easmer for this oomun crew an@ ether 
gun crews to get gomng. 

V~en shells cost from $I00 to $I,000 each, zt oula seem rather 
worth,hale to g~ve as much thoughh to ~nstruct~on as possible so sst o 
• n~rease the oercentage of darect h~ts durmng maneuvers. 

Had every commander an the Army realized the value of good tralnlng 
c F lhe rm recrtlts to the extent that the rubber company rea]azed the 
ware of tramn~rg ate green employees, SUCh mnstances as those gmven above 
w~id be nnposs~ble. 

In closlng, I wlsh to make the folio~ang comparlson. Before the 
~a of modern slghtlng and calculatlng instrmnents t~e gunner was probably 
jtot~i!e~ an flrlng b5 trlal and error. The cost of has gul% as well as 
the "ost of hls anm~unmtlon was on the s~ne basls° T e standard of ~ork- 
ma~ np ~Tas ~ trlal o~qd error stau@~rd But ~hen adCaneed methods were 
debased, competltlve ma~}~nansnlp was raised to fat the new posslbalitaes. 

Before the develQmment of a modern metho~ of handilng skill, so- 
cz\ls~ ingenuity of labor-savlng developments and the drlvlng of recrults 
in t ~ Army and in indastry were probably justafledo ~Then better methods 
of the stu~ ~ of skal] h~ve been devlse~, the ~tlon~s servants, both in 
InCtstry and in the Army, are entltled to a hlgher standard of servlce 
on the part of those who are to serve them through proper command. 
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Q-- Is there a text book on the technlque of t~me analysls? 

A-- You'll flnd Alfred' s Handbook on Mansgement g~ves some 

parts of it In full In hls latest copy of the handbook you'll 

f~nd a chapter glven over to tlme study and motion analysxs. You 

will f~nd some parts there on motlon tlme aualysls. We have re- 

fralued carefully from very much publlcation. 

Q--Is there any dlfference between time motlon analysls and 

m otlon tlme analysls? 

A-- Time motlon analysis and motlon tlme anslysls. 

analysls would be defined by the motion plcture machlne, 

s~y, because there you get the motlons themselves t~,med wherever 

you can catch the motlons. The only d~fflculty w~th the motlon 

p !cture machlne is that you can not catch the plane in which motlon 

takes place-for Instance, let's take an example an somethlng. If 

I hold thls plece of cloth in thls fashlon before the sew!ng mach!ne 

and ruu the presser foot over ~t, I can sew from 200 to 400 Inches 

a mlnute; If I move my hand an elghth of an inch to the slde I can 

only sew 50 inches a mlnute Now I'd llke to know where so~Bboc~ 

would place the camera to photograph that flnger. That Is what I 

Tlme mot ion 

I should 



found out In 1919 to 1921 when I lost everythlng au~ ~5,000 besldes 

trying to make the motlon picture machlne work. 

Q- I take it that you did not use the tlme watch. Is that 

correct? 

A-- The baslc tlme, the fundsmental tlms, for any motlon all 

goes back to one flgure That is forty-flve m1111onths of a mlnute, 

the tlm~ requared for the nerve ~mpulse to travel one foot over the 

humau body. From that, all motlon tlme can be bu!lt up. But I 

take the motxon p~cture machlne. To begln w~th the motlon plcture 

Industry and then you cau flnd out what those tlmes are for those 

partlcular jobs and generally take that away Of course, you can 

see if the hands were st!ll you'd have a straight llne horlzontally 

If the llne would go at ~nflnlte speed, you'd have a vertlcal llne. 

You don't use a tlme watch out in the plant wl~re the worker is at 

all. 

Q ~ I1m Interested in how you mlght approach thls In a 

Government plan~wlth that restnctlon which you read How are 

you going to dodge that? 

A ~ First of all, bnng your foremen and your staff people 

all the way through into classes and if you have a labor orgaulzatlon 

in there brlng thei~ representatlves In too and teach them motlon 

tlme analysis so ti~t they know that Then go out into theplant 

and slmply taks motlon by motlon. If lira golng to plck up thls package 

of clgarettes I've a transport of 450 or 450 - 100,000ths of a mluute; 

a grasp of, say, 200, that's ~ 200- one hundred thousandths 

of a nunute, a transport of, say, S65 or 365 - one hundred thou- 

ssnath of a mlnute The total of It all is just that Now when I 
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get the laborpeople snd the other people so that they recognlze 

~hose standards of tlme, IIll have no dlffucmlty in agreeang how many 

motlons are needed on that partacular job. Now of course, the 

thing that always happens as that when we start anto that job, they 

become !nterested In the fact that most of those motaons shoul~ 

not have been there anyway and your Improvement as well on its 

ws~v. 

Q-- Would you care to comment on the status of thls scaence 

abroad as compared to its development In thls country? 

A-- I would say that your development Lu thls country as 

very much hlgher that at is abroad Yo~ have an thls country 

the management davlslon Such thlngs exlst very sparangly abroad. 

Q-- Of vlt~l importance in the study of expansaon In 

in@nstry an tlme of war as an estamate of what tra~n~ug has 
r 

to take place in peace t~me to train skilled workmen for that 

expansaon. It seems to me that ~n my short contact wath the subject 

three terms rather confused me. That is the ~ef!nitlons of skilled, 

seml-sk~lled, and unskilled labor. Would you mlnd deflnlng those? 

A- I thlnk very largely that is a question of degTee A 

great many thlngs which are called unskilled are really very highly 

skilled When I was a boy St used to be my job to work in the bottom 

of a dltch next to the tile layer It was my 3oh to shovel out 

the dirt ahead of the ~le layer On that job that dlstauce up 

there mlght be ten or f~fteen feet and it was very dlfflcult to 

put above us any racks to hold the dlrt because the tlie had 

to come down there through that space so I had the ~ob of throwing 



that d~rt up flfteen feet, ~ to get It out very rapldly I 

k now there was a deflmte trlck In uslng that plck and shovel , a 

skill that is a great deal hl~her than some of thes~ tool makers, 

yet dlgglng dltches is called unskilled labor. If you're golng 

to handle a shovel there is a very decided trend In knowlng how 

to pry that shovel across your ~ and also a very def~nlte 

track in knowlng how to flex yourknees so that you may pull up 

that shovel of work and yet they call that uaskllled labor. I 

don't thlmk so, not properly done. No~ there is, I ~ould s~v, 

a good bat of skill ~u tl~t. Yo m~ght deflne skilled labor as 

that labor whlch reqtures some knowledge outslde of the particular 
are 

task that you/doango in order to perform the task. A butcher, 

for Instance, needs to know the charactenstacs of cattle in order 

to know where to use the knlfe an order to keep from cuttlng the 

hlde when he is sklnnimg the aulmal aud he has to know the 

dlfference between dlfferent klnds of cattle, etc , v~o~ch he can 

not get w~_th the kn!fe alone. For that reason, he mlght be c~ile¢l 

skilled. 

A real tool maker needs to know the ch~racterlstlcs of 

dlfferent alloys of sttel He needs to know their expaus!on in 

order to buxld that dle mad that is not concerned w~th the operation 

of the dr11]~ pres~ lathe or auythlng he ha~ for that reason we 

mlght call hlm skilled labor The same thlng wlth a carpenter. 

He has to know the tr~atlon of porches in order to put up 

that roof. So we mlght call that sk~lled labor Unskilled labor 

would be those Dobs an which there was no sk~ll, nothing required, 

except what ~ was before the operator ~ then semi-skilled 



would be the parts in between. 

Q-- You ~ndicated that there was a llmlted number of fundamental 

motlons Is there any way an whlch you could illustrate a few of 

those so as to get the nature of them? 

Q -- (Uslng blackboard, Mr Segur marked up the followlng hst. ) 

Transport empty. 

Grasp 

Preposltlon 

Trauspar t loaded 

Pos~tlon 

Release load 

Use 

Rest 

Avoldable delay 

Unavoldable delay 

Hold 

Inspect 

Direct 

Select 

Search 

Plan 

Change d~rectlon 

Transport empty- movlng control means ~Athout load or 

wlthout reslstance outslde of the reslstsmce requlred to handle the 

control means. 

Preposltion- the act of p.epar~ng the tool for the next 

act to be performed. 



Grasp- the act of obtalni~g control. 

Release load - the act of rellnqulshlng control. 

Tr~onsport loaded - the act of mowng the transportatlon 

wlth loads or with reslstance. 

Posltlon.- the act of bnnglng one thlng ~n wlth the 

exact and predetermlne~ relatlon with something else. 

Use - the act of performlng any chemical or physlcal 

operatlon 

Avoldable delays - w~thin the control of the operator. 

Unavoldable delsys - o~ts!de the control of the operator 

Rest- The tlme req1~red for the recovery of the bo~ 

or n~chlne from any labor. 

Hold- the act of malntalnlng control 

Inspect- the act of examlnatlon of anything for any 

deslred charactenstlc. 

Direct - the act of uslng the eyes or other parts of the 

body for the purpose of dlrectlng or perhaps of tell~ug the hands 

or other parts of the body of any tool. 

Select - the act of maklng a selectlon from a predetermln~l 

locstzon. 

Search- tl~e act of determining the looatlon of snythlng. 

Plan - the act of dlscovenng or worklng out a solutlon 

to say problem. 

Change dlrect~on- the act of ch~nglng the muscular 

control from one d~rect~on to another dlrectlon. 

Q- In a group of w~lllng and reasonably well tralned 

people dolng one motlon, what is the spread between the slowest aud fastest? 
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A-- Fifteen per cent. 

Colonel M11es - I thlnk we are very much ~ndebted to Mr Segur 

for havlng opened the door, so to speak, to a new conceptlon whlch 

I think is new to many of us, aud we hope that we may be able to 

take some advantage of hls good advlce. Thank you very much 
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