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lire Chairian and nembers of The Amy Industrial College

I am proad, this rorniug, t0 Me tallma, to a group of adninis-
trators. Noturally, all administrators are interected 11 discovering
some defiaite rules which will guade them in their Joo of adminisira~
t1oae Specific rules for administration are very few. Some 2,000
years ago the nost successful organizer laid dovm one such rule. It
was, "He who 1ould be greatest amoaz you let hum Dbe your servant,!

Now to zo to civilian industry., ILet us sce vhat this means to
any nanufacturing concern. Since the Army travels on 1ts stomach,
suppose we coasides a meat paccin, plant end to be more specific,
suppose e slate tuet thig plantl nelongs to Swift & Comsany, Oul oa
the farms of Iowa, Illinois aad Wascongin are cattle, hors, and sheep.
Out 1a the nomes of Nev Yor'z, Boston, Philauelphia, and Chicazo aie
hoasewives in homes who need those cattle, hoss, and sheep i1n the form
of food for their tables, siwes for their chilnaren, gloves for their
hands, anc. clothang to keep their famlies vam,. Nor 1f the cattle,
hozs and sheep fro1 tae farne con be brought to tae hones who need
these cattle, hogs a1d shesp better o1 chesver by reason of the erxis—
tence of Swizrt & Comdeay, taea tilere 1s a reoson for the existence
of Swnft & Copany. If, for any reasoa, these caltle, nogs and sheep
can be placed throuzn tne marzet Hetter or cheaper without Swnit &
Coupany then Siaft % Corpany will cease to exist.

Puttin, the matter in another 'my. Dowm on the South gide of
Chicaco are men with gkill for sale, lukeinnge, out in the homes are
people who .eed that gkill in the fora of meat for the tabie, vool ror
the clotmin_, and soap for their bathrooms., If this gitall can be ar—
keted to & uetter advantagze by reoson of t.oe existeace of Smift & Company,
then sgain there is a reason for the exastence ol Snfl & Cormpany and
the Company can prosper aad grow., Bubt, 1f this skill can be marketed
to a better advantagze witaout Saft & Commany, then S,nft & Comeny will
ceage to exist.

Now, on the inside of tne plant, 1f by reason of the existence
of the sales mamazer, the production menaser, the master nechanic, or
any other officer in Smft & Courany, these vorters can do a better job
of servin: humenity by novinz tae wroducts from the farm to the homes
or the nation, then there is a rcagon for the existence of these divi-
sroas of the manacemeant, If, for any reason, tne Job can be as 1ell
or better done without the existence ot these divisiors of managenent,
then these particular individuals 'n1ll ceage to exist 1in so far as Swift
& Conpany ere concerned. It 1s the old service lav in operation for
each company, and each meriber of tnat compeny—-1t 1s a question of gerve
or Jdie. In the long run the law 1s as 1noxoralle as the law of gravity,

Now let us consider the same rule fron the standpoint of the
various units of our national defense,
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Qut in this zreat broad country of ours are some m.lliong of homes.
In these homes there are some millions of peovnle needinz protection
Tron potential enemies wivthoil and wethin, N7, only beccuse that pro-
tection can be furan.shed better or cheeper to each famly by reason of
the various branches ol the service as tae Army and Navy there 1s a resson

for the existence of the Army and Savy.

If, nov, we look still further, ve discover that the officers and
the soldiers of the Army are the ones who must in the ead perform this
daty for society, If thal daty can be better performec. by reason of the
verious departnents such ae the Quartermacster's Department, the Ordnance
Departrent, and other unite, then there 1s a reason for each of these
departments and they will be retained. But, 1f the time should ever ar-
rive that that service can oe perforveu as vell or better without the
existence of these denartrents or anits, 1t 18 only a question of time
wvhen they will disappear. Nov, 1f we look to the oflicers, 1e discover
that wve have commissioned ofliccers vacsyin., from Lieutenants to Generals,
and norcormissioned officers varyin: [rom Sergesnts of various grades
dowr to Corporals. Nov, following ine ola service law, .f the goldiers
on the field can perform thelr service to society Lo a hetter advantage
by reason of the existence of these officers, or any one of them, then
there 1g¢ a resson for the officers to relsia thei. places. IBubt, af thais
can be performed Jgust as vell wvithout any one of the officers, then 1t 1s
only a question of time until the duties of that officer are no longer re-
quired.

To7, 1n certain branches of civilinn life a knowled.e of the funda~
mentals of skall enables the supervision, especially in manufacturing, to
render a much better service in incusiry then they were able to rernder
before For about 25 years that 'as veen my field. During a majoraity
of that time I have haa 2 f21rly larze corps of engineers working with me.
We have had aayibing from oae to & hundred engineers investigating various
phases of this proolem and during that Lventy-five years the findirgs of
these engsineers have been clearin, across my desk. Regardless of how dumb
I m1gat be, the engincers would learn a few thungs in tventy-five years.
Before me, others had becn investigatinrg the various fundamentals of sikill.
From the vork of the entire group maany lessons have peen learned. Among
the most immortant are:

1. There are only seventeen motions ever used in industry.
Begardless of vhat you may oe doing or uovw you ace doing
1t, whether you be in the Arm;s or 1n industry, whether you
be 1n a steecl rall o, a flour mill, yoa are simply going
throuch a combination ol some of these sevenbeen motions.

2. The variables of eacn one of these motions, when taken by them-
selvesg, are coatrolled by definite mathenatical lavs.

3. The proper combination of thesze motions into a cycle that
we call cither an indusirial operation or an Army oneration,
1s controlled vy definite mathematical laws, These mathe-
matical laws are constant throughout indusiry.
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4, The time required by all exwerts to perform a funda-~
mental motion 1s a constant. In other words, all this
supposed diflerence 1n sneed between the citizens of
varioug countries and climates and men and women does
not exist vithin maxnufactaring limits, There is a dif-
ference in sneed at tiues between different individuals,
but that difference 1s generally occasioned by the dif-
ference in the aumber of motions used to accommlish a
civen result aad not in the speed of each motion.

I believe that we can 1llustrate that point very well this morning.
I imagine that for anyoune here the job that you can do better than any
other one thing 1s writinz your name. I wonder if sorieone here will just
write hig name on a pioce of paper and hand 1t to me. I aon't care to
see you write 1t. oust let we xmo s when you are ready. Nov, when you
wrote your name all that you did was to go through a set of fundsmental
motions at whach you are an expert. When you held the pencil as you
went through that set of motions you gave me a record of those motions,
drda't your So that 1f the time required of all experts to perform a
fundamental motion should be coastant, 1f I know the constants, I should
be able to add wp these conslents and to tell you how long 1t took you
to write your name even though I did not see you write 1t, shouldntt I?
A1l right, let's see. (Check up the signatuce. Have huw write his
name one minute full speed then at slow speea. Make a comparison of
the two aand check out the time for writing their initials rataer than
by wraiting their name.)

Now, you can see that i1f I were interested in findaing a wage pay-
ment plan, a method of driving or a methoa of regulations by whicn I
could drive to the last drop of blood, I would only stana to save a
fraction of a cent per hundred signatures 1a writing nanmes, wouldn't I?
If I reduced the aumber of motions that enter into tae signature I have
a chance to save several cents per hundred signatures in writing the
name, I wonder if I coulo illustrate the principle in another way?
I wonder 1f you would lizht a match for me? As you light the match
keep track of the number of motions you go through in lighting that
match, (Hsve ham light the ordinary type of match,) All right, how
many motions did you get? (Take his answer } Nov, I vonder if you
would light a match? (Give him the Pull-Quick) Supoose our job were
that of lighting matches. Let us assume that you have the Pull-Quick
package and that I have the orainary packace. How much chance would
I have to compete vith you in lighting matches? Woula 1t rnake any
drfference how ha~uw I might work or hov lary you might be? You would
st1ll have me beaten, Now in Publication #598 — 74th Congress and
1n Publication #636 —~ 74th Congress, we fina:

"No part of the appropriations made in this Act shall ve available
for the salary or pay of any officer, manager, superintendent, foreman,
or other person having charge of the worl of any employee of the United
States Govermment while maiking or causing to be made with a stop watch,
or other time-measuring device, a time study of any gob of any such
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employee between the starting and completion tnereof, or of the move-
ments riade in this Act be available to pay any premiums or bonus or
cash reward to any employee in addition to his regular weges, excepl
for suggestions resulting in improvements or economy in the operation
of any Government Plant,"

I will call your attention to the fect that I did not use a stop-
watch to tell you how many signatures you could write in one minute.
In actual practice we do not use a watch or any other timing device to
determine how long a job will take, Knoving the number and kind of
motica, we znow the time,

Again Motion-Time~Analysis 1s not generally concerned with the
payment of piemivms bonuses or cash rewards. We are not interested in
the effort put irto the job. We are interested in the intelligence
shown on the Joo.

There 1s so much more to ve accomplisned by reducing the number
of motions that enter into a joo than there is in the speeding up of
the motions that 1t docs not need to speed them up. The boay tends to
be self-timing. So long as you can get tne methods followed, the output
will necescarily be about a constant figure., The oaifficulty i1s in get—
ting the methods folloved, For that reason, you are primarily interested
in methods whereby the habits of the worker or soldier may be followed
around proper motion paths, Such a training program is in no way
affected by the Act of Congress above referred to. Furthermore, there
has never been any demand on tne part of any labor un.on in any plant
at any time for the elimination of Motion-Time-hnalysis. These labor
people who become sufficiently well acouainted with kotion-Time-Analysis
to make an intelligent demena for i1ts elimination vecome enthusiastic
about Motion-Time-Analysis and demand for eliminstion never materializes,

What does this all mean in the life of the Army? Let us consider
the safety orogram in firing for instance. Again allor me to teke an
1llustretion from civilian industry.

I imagine that most of you are familiar with the seconca operation
punch press work waere I tase a piece vhich has been cut out as a blank.
(Ilivstrate with a key ) I place 1t on a die and a heevy punch descends
upon the viece and they form 1t, streten 1t, pierce it, trim 1t or any
one of a dozen different things. The haad 1s supposed to be removed befor
the puach comes do™ to perform the operation. The difficulty has always
beea thet the hoands do not always get out of tne way. The results are
apt to be missing fingers, hands and arms. Consequently, safety guards
have been placed oa the press such as:

1. GSweeps that push the nands away.

2. DButtons to push ouvcide the path of the press.

3+ Ropes that pull the hands away by the time the
punch descends.
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The difficulties are that thesce safety devices do not always
operate properly and that the operators still lose hands and arms.
Bach of these devices costsmoney to install and to operate, The speed
of the punch press operation on gecond operation work is lumited by
reason of these devices to from 600 to 1500 per hour. The design of
these devices has never attacked the real problem as I mll try to
1llustrate,

This job was studied from the standpoint of Motion-Time~Analysis.
Obviously, the best aporoach was to prevent the hand from reaching the
danger zoae, load the piece outside the dze, fence off the die completely.
As soon as that 1s done the speed of tne operation is immediately raised
from an average of 1,000 per hour %o an average of 2,200 per hour, The
expense for doing suca loading aeed not be any greater than the expense
for providang the ordinery safety device, There are two methods of doing
the jJob. One by means of the slide feed where you are using a close
limt dre and the other by means of a hand-onerated die where you are
using a rough limit caie. The swiprasing thing was that when the patents
were ap~lied for on the slide device, twenty out of twenty-two claims
were granted immediately because no one hal ever thought to attack the
safety device on a punch press on this particular angle.

I imagine in firing that you wmll find unsafe conditions are due
to:

1. A foulty motion set up in the firing program itself,

2. lack of understanmng of the proper use of the set-
ump that has been made,

3. A misuse of the prescribed method on the cart of tne
rerson using the set-up at tone time tae accident
occeurred,

If you can attack a problem at i1ts source and el.uminste the cause
of the feulty set-up, you can probably incresse the speed of firing at
the same time, In fact, 1t 1s my understanding that at one Army Post
the rate of fire has already been increased by means of a careful
analysis of the motions, but without tne use of mathematics,

A large rubber company is located next woor to the Watertom Arsenal,
The man in charge of menufacturing of this rubber company i1s Raymond
Blanchard. Mr, Blanchard decided to stucy the motion patns required
1n the manufacwure of rubber shoes, He aiscovered over a period of
three years taat about 30% of the motions used in the plant were useless
motions. It was necessary to tolerate a very unstaole labor relation
due to the fact that there were many dafferent types of shoes to build.
Bach type of shoe required a different group of skilled workers in order
to malte the shoe, The time reguired to train a skilled shoe worker on
a single line of shoeg varied from four months to two yearss In faiguring
the output from the meking conveyors 24% were rejections due to poor qual-
1ty of workmenship. All of these conditions existed in one of the best
organized and best manazed shoe companies in the United States.
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When the present motion paths were analyzed the reasonsfor
each set of losses were first determined and means were invented
to eliminate these particular lost motions. A sarple conveyor was
set up based on the i1deal motion path with the waste motilons elimi-
nated., The number of people required to buirld the same quality of
shoes per day was reduced by 30%. But the new method reguired much
closer attention to all decails than was required under the old method.
The question came up as to now to control these details. The problem
was solved in a very thorcugh manner.

Every foreman, subforeman, tire study man, or anyone else
responsible for quality or quantity of prcductior in that plant was
tanght Motior—~Time-Analysis, Their own teaching staff wes developed.
An analysis was mace of every new shoe which came 1nto the plant and
the correct motion path for building that shoe was worked out and laid
out on the conveyor, They very guickly discovered thet there were cer-
tain motion paths which predcominated in all shoes.

The next move wos to train an instruction class to teach the
operators how to burld snoes. This was done by meking instructors out
of from 5 to 10% of the piece work operators. These operators were
taught how to describe the mroper motion paths. They were taught how
to put 1t in plain English that the average operator could understend.
Whea there 1s no new instruction to be given, all of these special
op 1ators, ai1ds, so-called, woik on the conveyors as pilece wWork opera~
to ., They receive tae same piece rates as any other operator in
the plant., Consequently, there is no overnead charge added during
ordinary times.

But when a new operator is hired, the new operstor is not assigned
to a conveyor to build snoes. The new operstor is assigned to a certain
instructor vho 1s next in line and selected by reason of the abiliby to
teach other operators, This instructor first tekes from half a day to
a day to teach the bezinner the Hood Rubber Company. They are given
e thorough instruction in the location of the vash rocms, pension system,
the payroll system and everything else regarding the ord.nary routine
affeirs of the company. They then go 1ato a roon which i1s about ten by
twelve., In this room are located the firtures which are ordinarily used
for building shoes, The instructor then goes ithrough the exact method
required for doing the job to which the novice 1s to be assigned. The
motion path 1tself may not require to exceed ten seconds but the instruc-
tor may take a full half day to a day to esplain every motion required
1n goring through this opera~ion. Furthermore, the reascn is given for
every motion as the iastructor goes through 1t., Then the operator is
closely questioned contimually to make sure that he or she understands
the instructions that are being given. The teccher knows the time required
on each of these motions but no mention i1s made of time while they are
talking to the new operator. Quality requirements are stressed along
with each description. When the novice has seen the Job gone through,
motion by motion, the instructor then goes through i1t at full speed once
or twice to let them see what the job actually is.
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The novice then attempts to train the instructor amd to go over
this motion path again. They keen on trying uatil tley are able to give
a correct description to the instructor and to go through the joo proper-
ly. By this time, they have begun to gain some facility in doing the
Job. This stage may take from o half a day to two ~1 thiee days. It
1s never short circuarted. Either the operators know wnat they are going
to do or they never go into the factory.

They are next taken to the line. The instructor is an expert
operabtor., Whatever production the novice canaot turn out, the instruc~
tor turns out for them. The novice is lnstructed never to huriy but to
do the job accurately. The result is tnat in a remarkably short taime
the novice 1s keeping up with the conveyor. The instructor then Jeaves
them for perhaps a half an hour to an hour and comes back to see whether
they are performing the job properly, If not, they are again instructed
1n those features which they have missed. This instruction keeps up,
with the time between visits being geradually prolonged and until
perhaps about two weeks have elapsed. At the end of two weeks the
average operator has reached full speed production. In other words,
they have ootained a speed which 1s about 26 to 30% greater than they
ever attained before in from ocae to tvo years.

But the important feature is that the 21% qual.ty allowance has
been reduced to 13, and the 1% 1s beins, easily met. Operators state
that the work 1s very much easier under tae new schere than 1t was under
the old because they no longer need to worry aboul ine gquality of the job
they are turning out. They know that if they go throuzh the motions
properly they will have the right results. Fear i1s removed and produc—
tion takes 1ts place.,

It 1s no longer necessary to change crews between rubber shoes,
tennis shoes or boots, The same crew is used the year around. Training
now takes place so rapidly that the hiring in of especially skilled
workers has dissppeared. A flexibility of production is attained which
was never possible beiore, The labor force is far more contented unaer
the new plan. The loyalty to the company is never qusstioned.

As a side issue to the training program, I miglt rention a few
other things tnat took place at this rubber company. When the personnel
department selects workers, they no longer select almost anyone who comes
into the employment office. Since tney are not calleo upon to select
especially for skill, they put their attention into mental and physical
traits which a.e required for a good plant operator. Since tney know
the motion paths that these operators must go through they likewise
know what physical traits they must select.

Complaints whaich formerly flooded the personnel department bother
them no more, The operators uaterstand how the jobs are bualt up. If
something goes wrong with the job they do not run to the personnel de-
partment immediately with the grievance, but they work with the foreman
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in trying to find out what 1s wroag valh tne way the motion path works.
The foreman lilkewzse kunows liov the motion maths are built up. He has
nothing to cover up by teking a orusque atvtitude. Therefore, he 1s
highly symoathetic with the workers viewpoint, The two working together
are generally able to work cut most of the Job difficulties before the
personnel department or the higher supervision ever hears of 1t. As

an 1llustration. In lasting shoes, 1t becare necessary to get more
production out per conveycr. The jobs were subdivided so as to use more
workers on the coaveyor, but when tney were subdivided some of the girls!
fingers began to crack open and vleed. It was soon discovered that the
reason was that in the former job heavy pulling required on the part of
these fingers had been diluted with other worx. When the jobs were sub-
divided all this pulling was throwa onto one girl, The solution was very
simple. Instead of pulling altogether with the thumb and first finger,
1t was pulled the fiist time witn the thumb ana fairst finger and the
secona time with the thumb and second finger, then back agein. This
corrected the cracking of the fingers, Everybody was happy.

One of the nroduct designers cnecked over the motion paths required
to mal.e a shoe., He “ouad thet one of ais requarements was forcing a markec
increase in the ture required to perform the operation. He immeciately
set about to change the design of the shoe so as to eliminate this extra
work, He had never thought of 1t as takin. extra t.me when he put the
specification in in the first place.

One characteristic tnat comes out 1n each of scores of plants where
this work has been done, 1s thet the men who build tne tools and fixtures
give more attention to the operator who is to use these fixtures. The
result 1s that the job starts right insteal of needing correction later.

In tne Inspection Departmeat, the inspectors tend to determine why
the defect took vlace rather thaa simply marking the defect with a grim
satisfaction that they are going to force someone to toe the mark. They
knmow that the defect occurred not because of some willful negligence on
the part of the operator, but because somethirg went wrong. Such an
att.tude tends to very much higher quality ana to a mach better satisfied
labor force.

Let us see what such an example meaas to the Army. The pest
aeroplane engines in the world are probably mede in the United States.
It 1s my understanding that these engines are made in two factories.
The entire ai: superiority of tne Unitea States Army and Navy rests upon
the ability ol these two plants to produce. Due to carelul design re-
quirecd in aeroplanes, each mechanic in each of these plants 1s carefully
selected., I1 1s i1ndeed an organization tnat our country caa be proud of.

But the difficulty 1s that in so far as I have been able to & scover,
by very careful inguiry, ao adequate provision of any k1ad hag ever been
made for greatly increasing this personnel i1u time of war. For some time,
at least, after war hes been declared we would be confined to the same
number of aeroplane engines that we now provide in times of peace, If
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a Motion-Time-Analysis were made of the operstions of building aeroplane
parts, and 1T tae same type of tiailnine o.ganization was worked out that
Ray Blancherd had worked out at Watertomn, the couatry would be 1a a far
better position in the air than 1t has a chance to te now 1n the case of
declaration of war.

The army can only travel as fast as its industries caa provide 1t
with materials, Certain materials are always easy to obtain but there are
bottlenecks or individual materials which are hard to obtain. In the ma~
Jority of these botileneck situations every care has been made throush
the procurement division to be svre that there is sufficient machine
equipment to produce the parts required, but apnarently no provision has
been made for providing the skilled workmenship required to operate these
machines. This woula be especially true in case tne draft should take
certain of these skilled vorkers as Army officers or as Army personnel,

The best knowledge of motion study of its tyoe in the world exasts
in the United States Army. Yet I nave noted mistalzes of this kind
happening in the Army,

The man who afterwards becsme one of tne leading pistol shots in the
United States tells that when he first entered the Army Reserve Corps he
was ordered to appear on the pistol rarge. When ne arrived he was given
a short talik on safety precautions and then marched up to the firing liae
t fire the service pistol a prescribea number of rounds in order to
e 1afy", He had never had any previous instruction or practice, you
cav imagine the results, Now this young man was not content with that
kind of trainming, so, at his own time and private expense, he secured
1:3.ruction from an Army Colonel wino did know something about nistol
srooting. From his experience as a shooting master, he took the young
man and put him through the same type of training thit Ray Blaanchard
gives to his shoe makers. The result was a transformation {rom a raw
recrurt to one of the leading pistol shots in the coantry.

The same young man was afterwerds ordered to aprear on the rifle
rar<e. There he received the same type of instruction that he had first
reccived whea he went on the pistol range. The only difference was that
on the rille there was a strange strap callea a sling which was to be
used as an aid in shooting the rifle., It was improperly adjusted. There
was no instructor to give instruction on how to adgust 1t. It caused any-
thing but comfort. The blame was put on the strap for a nice vaviag red
disc which indicated clear misses. Under such instruction the repid fire
possibilaties of the rifle were a total loss. Again the young man was
dissatisfied with this kina of instruction and ag=in at his owm tire and
expense secured private instruction. This time 1t was an Army Captain.
The proper firing positions were then learned along with other fundamentals
of shooting.

Of course, at Camp Perry we have some of the greatest shots in the
world, but 1f ocur Army must be limited to what these shots at Cemp Perry
would do, I am afraxrd that the Camp Perry experts would hardly go around.
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Perheps the simle instructions placed in a simple way as was done by
the two Army instructors that I meutioned, maglhit go a long way towards
increasing the efficiency of the raw recruits in our Aray and i1n our
Reserve Corps. Such a set of instructions need not call for any more
ammunition, as most of the impiovement would come through study of improv
firing positions and the use of "dry-shooting!,

The same young man 1s, in this cese, acting ss Commander of a
battery of ten-inch mortars manned by a completely inexperienced gun creéw
A few regular Army Sergeants did the best they could among a gieat deal
cf confusion to elucidate some of the i1astructions whach had been given.
Unfortunately, the only writtea instructions proviced were those written
when the gua vas made at the turn of the ceatury. 411 the experience of
the United States Army in developing improved m thods of firing of mortar
was largely lost in so far as that particular gun crew i1s concerned, exce:
for the fact that the commander having remembered his former experiences,
did succeed in doiag a little bit towerds makirg use of a part of the
experience gained by the Army in arproving methods of firing. Perhaps
a Motion-Time~Analysis of this particular job and a Motion~Time-Analysis
metvhod of training might have made 1t easier for this gun crew and other

gun crews to get going.

When shells cost from $100 to $1,000 each, 1t ould seem rather
worthwhile to give as much thought to instruction as possible go as to
in_rease the vercentoge of direct hats during mauneuvers,

Had every commander in the Army realized the value of good training
cf the rax recriits to the extent that the rubber company realized the

va 1e of training its green employees, sucn i1nstances as those given above
would be impossible.

In closing, I wish to make the follonng comparison., 3Before the
da of mocecrn sighting and calculating instrunents tre guaner was probably
Jteobitiea in firing by trial and error. The cost ol his gun as well as
tne -~ost of his ammunition was on tne same basis. T e standard of vork-
me. up was a trial wnd error standard Bul when advanced methods were
devised, competitive mackmansnip was raised to fit the new possibilities.

Before the development of a modern methoa of handling skill, so-
callzd ingenuity of labor-saving developments and tae driving of recrurts
in e Army and in indastry were probably Justified. TVhen better methods
of tne stud; of skall have been devised, the nation's servants, both in
incistry and in the Army, are entitled to a higher standard of service
on the part of those who are to serve them through proper command.
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‘ THE ARMY INDUSTRIAL COLLEGE .
Washington, D. C.

Course 1938-1939

"Time-Motion Analysis®
Discussion
by
Mr, A. B. Segur,
President, A. %. Segur and Company
Noverber 3, 1938

Q -~ Is there a text book on the technique of time analysis?

A - You'll find Alfred's Handbook on Management gives some
parts of 1t in full Iy has latest copy of the handbook you'll
find a chapter given over to time study and motion amalysis. You
will find some parts there on motron time analysis. We have re-
frained carefully from very much publication.

Q -~Is there any difference between time motion analysis and
motion time analysis?

A —— Time motion analysis and motion time analysis. Time motion
analysis would be defined by the motion picture machine, I should
sgy, because there you get the motions themselves timed wherever
you can catch the motions. The only difficulty with the motion
picture machine i1s that you can not catch the plane in which motion
takes placesfor instance, let's take an example in something., If
I hold this piece of cloth in this fashion before the sewing machine
and run the presser foot over i1t, I can sew from 200 to 400 inches
a minute; 1f T move my hand an eighth of an inch to the side I can

only sew 50 inches a minute Now I'd like to know where somebody

would place the camera to vhotograph that finger. That is what I
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found out 1n 1919 to 1921 when I lost everything and $25,000 besides
trying to meke the motion picture machire work.

Q — I take 1t that you did not use the time watch. Is that
correct?

A -~ The basic time, the fundemental time, for any motion all
goes back to one figure That is forty-five millionths of a minmte,
the tame required for the nmerve impulse to travel one foot over the
human body. From that, 211 motion time can be bualt wp. But I
take the motion picture machine. To begin with the motion picture
industry and then you can find out what those times are for those
particular jobs and generally take that away Of course, you can
see 1f the hands were still you'd have a straight line horizontally
It the line would go at infinite speed, you'd have a vertical line.
You don't use a time watch out in the plant where the worker is at
all.

Q =~ I'm interested in how you might approach this in a
Govermment plant with that restriction which you read How are
you going to dodge that?

A — First of all, bring your foremen and your staff people
all the way through into classes amd if you have a lsbor organization
in there bring their representatives in too and teach them motion
time analysis so that they know that “Then go out into theplant
and simply teke motion by motion. If I'm going to pick up this packrge
of cigarettes I've a tramsport of 450 or 450 - 100,000ths of a minute;
a grasp of, say, 200, that's #4288 200 - one hundred thousandshs

of a mumute, a transport of, say, 365 or 365 - one hundred thou-

sandth of a minute The total of 1t all 1s just that Now when I
-2 -
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get the laborpeople and the other people so that they recognize

those standards of time, I'1l have no diffuculty in agreeing how many
motions are nceded on that particular job. Now of course, the

thing that always happens 1s that when we start into that job, they
become interested in the fact that most of those motions should

not have been there anyway and your improvement i1s well on its

Waye

Q == Would you care to comment on the status o:_f' this science
abroad as compared to its development in this country?

A — I would say that your development in this country is
very much higher that 1t 1s abroad Yqu have in thas country
the management division Such things exast very sparingly abroad.

Q =~ Of vitZl importance in the study of expansion in
industry 1n time of war is an estimate of what training has
to teke place in peace time to train skilled workmen for that
expansion. It seems to me that in my short contzet with the subject
three terms rather confused me. That is the definitions of skilled,
sem~skilled, and uwnsinlled lsbor. Would you mind defining those?

A = I think very largely that 1s a question of degree A
great many things which are called unskilled are really very hidhly
skilled Then I was a boy It used to be my job to work in the bottom
of a ditch next to the tile layer It was my job to shovel out
the dirt shead of the ﬁ’;le layer On that job that dastance up
there might be ten or fifteen feet and 1t was very difficult to
put above us any racks to hold the dirt because the tile had

%o come down there through that space so I had the job of throwing
-3 -
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that dart up fifteen feet, and to get 1t out very rapidly I
know there was a definite trick in using that pick and shovel , a
sk1ll that 18 a great deal higher than some of thess tool mskers,
yet digeing ditches 1s called unskilled labor. If you're going

to handle a shovel there is a very degided trend in knowing how

to pry that shovel across your kese and also a very definite

trick in knowing how to flex yourknees so that you may pull wp
that shovel of work and yet they call that unskilled labor, I
don't think so, not properly done. Now there is, I would say,

a good bit of skill in thet. Yo might define skilled lsabor as
that lsbor which requares some knowledge outside of the particular
task that you/zﬁng. in order to perform the task. 4 bubcher,

for instance, needs to know the characteristics of cattle in order
to know where to use the knife in order to keep from cutting the
hade when he 1s skinning the animal and he has to know the
difference between daifferent kinds of cattle, etec , which he can
not get with the kmife alone. For that reason, he might be cilled
skilled.

A real tool maker needs to know the characteristics of
different alloys of sttel He needs to know thekr expansion in
order to build that die and that 1s not concerned with the operation
of the drill, press, lathe or anything he hasy for th-t reason we
might call ham skilled labor The same thing with a carpenter.

He has to know the triemgulation of porches in order to put up
that roof. So we might call that skilled labor Unskilled lsbor

would be those jobs in which there was no skill, nothing required,

except what 4eeme was before the operator and then sem-skilled
- 4 —
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would be the parts in between.

@ == You indicated that there was a limted number of fundamental
motions Is there any way in which you could 1llustrate a few of
those so as to get the nature of them?

Q -~ (Using blackboard, Mr Segur marked up the following list.)

Transport empty.

Grasp

Preposition

Transport loaded

Posation

Release load

Use

Rest

Avoidable delay

Unavoidable delay

Hpld

Inspect

Direct

Select

Search

Plan

Change direction

Transport empty - moving control means without load or
without resistance ocutside of the resistance required to handle the
control means.
Preposition - the act of preparing the tool for the next

act to be performed.
-5 -
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Grasp - the act of obtaining contrel.

Release load - the act of relinguaishing control.

Transport loaded - the act of movaing the {transportation
with loads or with resistance.

Position.~ the act of bringing one thing in with the
exact and predetermined relation with something else.

Use - the act of performing any chemical or physical
operation

Avo1dable delays - within the control of the operator.

Unavoidable delays - ovtside the control of the operator

Rest ~ The time required for the recovery of the body
or machine from any lzbor.

Hold -~ the act of maintaining control

Inspect - the act of examination of anything for any
desired characteristic.

Direct - the act of using the eyes or other parts of the
body for the purpose of directing or perhaps of telling the hands
or other parts of the body of any tool.

Select - the act of making a selection from a predeterminéd
location.

Search - the act of defermining the location of anything.

Plan - the act of discovering or working out a solution
to any problem.

Change dairection - the act of changing the muscular
control from one direction to another direction.

Q - In a group of wirlling and reasonsbly well trained

people doing one motion, what 18 the spread between the slowest and fastest?
- B -
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A -~ Fifteen per cent.

Colonel Miles - I think we are very much indebted to Mr Segur
for having opened the door, so to speak, to a new conception whach
I think is new to many of us, and we hope that we may be able to
take some advantage of his good advice. Thank you very much



