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MATERIAL FOR INTROD.!.1J:TORY SESSION 

Seminar Objectives and Methodology 

1. Introducti on of semi nar 1 eader and .!llroup members - educati ona 1 and 
work exper; ences; semi nar procedure;i etc. 

2. Seminar Objectives 

a. An introduction to the use of specific analytic techniques - the 
procedure flow chart, the work d'\stribution chart, and the PERT 
chart. (technical aspects) . 

b. A description or explanation of the ends to be sought - and hope­
fully realized - through the use Qf these analytic techniques. 
These ends should go far beyond the simple reduction of paperwork. 
(application) . 

c. An explanation of the managerial attitude or philosophy which is 
best suited to the use of these techniques - and why the potential 
of the techniques has not been realized in the past. (perspective) 

3. give rise to the application of 

Pertinent Definitions: 

Organizatioll - a series of intey1related -functions designed 
to achieve a specific goai or ser;es~thereof,. 

Leadership - the $etting of an organizational direction or 
purpose; motivating people to want to go in that direction or to 
achieve that purpose; arid to coordinat~t people's activities toward 
that end. Part of managements' leadership problem is to meet 
organizational goals and in the process. satisfy, or at le.astnot 
unduly frustrate, individual needs. 

a. The initial need to establish an organizational goal or goals. 

b, The ~:;~ntinuing need for planning, control, and evaluation. 
;, .~ 

c. The problems associated with organizational specialization or -
division of labor. , 

,1. the danger of physical and psychological isolation. 
2. the need for coordination. . 
3. the need for communication. 
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d. The need for personal growth dnd development of the individual 
employee. .' 

1. Theory X view of personal attitudes and needs. 
2. Theory Y view of personal attitudes and needs. 

a. physiological and safety needs. 
b. social needs. 
c. egoistic needs. 
d. self-fulfillment, creative needs. 

Potential contributions of the analytic technigues to organizational 
needs - personal and technical. 

a. provide a variety of tools for systematic approach to planning 
and control. 

b. can simplify work procedures and reduce the amount of paperwork 
necessary in those procedures. 

c. 

d. 

e. 

f. 

g. 

provide an opportunity to increase the employee's overall 
perspective and knowledge of his ag~ncy:s operations,by . 
exposing him to functional areas WhlC~ 1nt~rrelate w1th h1~ . 
own. (i ncreased techni ca 1 understand1 ng, 1 ncreased commUnl cat1 on) . 

promote the breaking down of inter-office o~ inter:divisiolla~ 
psychological barriers (isolation and confl1ct) wh1ch may eX1st 
(increased human und~rstanding, increased communication). 

promote morale by giving the individual th~ ~eelin~ that hi~ ideas 
are worth considering and that he may part1c1pate 1n effectlng 
change, rather than being a passive agent constantly subject to 
change imposed from the outside - or no change at all. 

promote an attitude of openness and.o~ ~onstructive disco~tent 
and to increase the employee's sens1tlv1ty to procedural 1n- . 
efficiencies. One must begin with the assumption that the task~ 
and procedures currently in being are less efficient and effect1ve 
than they could be. 

promotes increased compreh'ension on the part of new personnel, 
either through viewing existing charts and diagrams, or through 
participation in a management,analysis seminar. 

The accomplishment of the above objectives essentially involves 
(1) a knowledge of the techniques; (2) a willingness to use.them; and 
(3) an opportunity to apply them regularly through cooperat1ve team efforts. 
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This abbreviated introduction win not, of eourse~ ensure the immediate, 

totally effective, use of these devices. The primary intention here is' 

simply to provide selected agency members with an appreci.ation of the 

usefulness· of the analytic techniques, and at least a moderate level of 

expertise in their application. 

Seminar Methodology 

The individuals for whom the seminar is designed may by the nature of 

their responsibilities have little time to devote to training courses. 

For that reason the seminar is so constructed that a minimum of formal 

lIin-class" participation is required. The general approach resembles 

that of "programmed instruction,1I wherein the participants individually 

study the prepared material - under guidance of a seminar leader - and 

then proceed to reinforce their learning through an immediate practical 

application. It is stron~ suggested that this applied aspect of the 

seminar be approached aa a coordinated team endeavor, rather than as an 

effort of separate individuals. This coordinated approach to the area of 

project application is more consistent with the philosophy underlying the 

use of the management techniques, and, in addition, is capable of being 

applied to larger, more complex projects than would otherwise be the case. 

A given seminar should, accordingly, be limited in .size to between three 

and ten persons. The time involved in completing a ,team project .should 

not be. discounted as time lost to the agency as the project will be designed 
Ii 

to improve·th~t agency's procedures . 

The seminar schedule is arranged in the follOWing activity sequence: , 
1) Introduction by seminar leader 1_ 1 hour ,. ' 

1.' .. ~ ; 

2) Reading of seminar materials 4 II 

3) Formal session with leader 3 .. 

~----~----------------------------~u-
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4) Completion of project #1 - 2 hours 

5) .Review and evaluation - 2 " 
6) Completion of project #2 - not calculated 

7) Final review and evaluation - 2 hours 

Total "in-class" hours - 8 II 

Total reading hours - 4 II 

Project #1 hours - 2 II 

Total seminar hours - 14 II 

(excluding project #2) 

Upon completing the seminar, participating agency members should be 

capable of assuming the role of seminar leader, and of conducting 

further seminars as desired within their particular divisions. 

Reading Material 

The course material is divided into four major parts or sections: 

Part One: Philosophy and Approach 

Part ~wo: The Tools of Analysis 

Part Three: Practical Application 

Part Four: Network Analysis (PERT) 

Each of the four sections is preceded by an intrDduction briefly 

describing the content, purpose, and approach of that section. It is 

recoll1l1ended that seminar members read all of these introductions 

preliminary to pursuing the detailed material in any particular 

section. This procedure will give the reader an overview of the 

course material which will be of some value as he approaches a detailed 

reading of each section. 
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THE GROWING PROBLEM 

OF PAPER WORK 

. By Ben S. Graham 
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More than 8' million people are engaged full time in doin9~paper work. And 
cnolysis shows that they are probably about 50 per cent productive. We paid 
$75 billion for their work last year. Want to try for more? Paper work is 
something the executive should investigate. It can bring real savings to the 
compcuay that takes the right approach to the problem. Here's one of the coun~ 
try'~ leading experts, suggesting the executive approC!ch to the whole problem 

The Growing Problem of Paper Work 
By Ben S. G'raham 

nAPER work problems present 8\ tremendous chal-' 
r lenge to management today. This challenge will 
grow tomorrow and become even more important. The 
problems tOday are many. The volume of paper work 
is continually 'growing. The cost of doing that paper 
work has been rising rapidly. The time required for 
the preparation of the paper work, which, when delays 
are involved, makes the paper work increasingly less 
valuable, is becoming an ever more important factor. 
Errors and inaccuracies, of course, detract from the 
value of the finished. product. All of these problems 
will continue, and may grow rapidly tomorrow; unless 
we mend oUr ways insofar as our approach to im­
proving them is concerned. 

New machines, incredibly fast, Which have been 
developed in recent years won't solve the problems, 
might ~ven aggravate them. Systems, made more fool­
proof and comprehensive, are not the answer. Tighter 
controls are likely to add to the burden rather than 
alleviate it. 

We are all prone to look for an easy short cut--a 
sure cure. As new techniques are developed, we em­
brace them enthusiastically-look for marvels in re­
sults, continually hope for a magic cure-all .. 

We've all heard of systems analysis, forms control, 
records retention, work measurement, incentives (par­
ticularly wage incentives), mechanization, integrated 
data proceSSing, statistical sampling, automation, 
operations research, empathy, humanics, human en­
gineering, and others. Each of these has frequently 
been represented by some of its practitioners as a 
cure-all for our problems. 

TItere is lilO short cut, no magic solution. 

What Is the Key' 
There is, however, I believe, a key which is capable 

of opening the door to the solution. That key is "under-
standing." But understanding what? I 

(sometimes fMts) for only one reason: To help some­
body do his job better. 

Whether it is to let the janitor know when to clean 
the room and what equipment or materials to use, 
or whether it is to have information available for the 
board of directors five years from now to enable them 
to make a decision as to whether to expand facilities, 
extend territory, or change products-the only real 
reason is: To help someone do a better job. 

We must also get back to a basic understanding of 
OUr objective in business. That objective should be: 
To produce a pl'oduct or service which our customers 
want, of a quality suitable to their needs, at a price 
they can afford, and which will provide a profit. We 
should also understand that profit is the key to the 
success of our economy. 

I can remember a time not along ago when some 
companies apologized for making profits. In our 
economy, profit is the foundation of security. We must 
also appreciate that profit is dependent upon produc­
tivity. Only as individuals accept the responsibility 
to prodUce in order to make a profit can they assure 
security. 

What Is Paper Work For? 
We must understand that orilyas paper work helps 

assure our objectives is the paper work justified. Per­
fection in records. syatems, or control is not the 
objective, but unfortunately it seems to be in some 
situation~ Whether our recording Qf information Is 
done by pencil, pen, a machine such as a typewriter 01.' 
bookkeeping machine, by punching holel! In tape, or 
recording magnetic impulses to operate electronIc 
computers makes Uttle dlff~rence. On1 as an of these 
methods of rocessi.n information urt ar our 0 ac­
tive are they of value. 

We must understand each of the t e c h n i que s"":' 
systems analysis, forms control, records retention, 
work measurement, mechanization, integrated data 
processing, automation, operations research, human 

First we must get back to fundamentals and have a 
clear tutdm'~tondi"g of what we mean by paper work. I 
havo asked many men to define it for me in terms 
ot what we do. what we are working with, and why 
we do it. In those terms, we usually arrive at ~ome­
thing like this. Paper work is the recording, stdring. 
analys!s,and reporting or transmitting of information 

.\1 
relationS, and the many others. We must particularly • 
appreciate that while each of these is important, we 
only achieve the full benefit of their application when 
we integrate all of them 5n proper relationship to a 
co-ordinated business way of life. 
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When we apply anyone of them tcour paper work 

problems, we may make dollar savings in what seem 
to be substantial amounts. Actually, the dollar sav­
ings from anyone of the techniques is only a sml:tII 
part of the total savings available. But, unfortunately, 
the dollar savings frequently lull us into a sense of 
security, and we may neglect to apply the other 
possible techniques. 

We should understand what paper work is costing 
our economy nationally and develop a conservative 
estimate as to what the co;;t is in our own organization. 
Over 8 million of our working people are clerical 
workers devoting 100 per cent of their time to paper 
work. When we add to that the part-time activi­
ties of production people; ilrOOuction supervision; 
staff people sUch as ·industrial engineers,. production 
control people, engineering deparnnent, auditing, and 
the other staff functions i over 25 per cent of our man­
hours are devoted to paper work activities. 

Last year we paid $75 billion in wages for this 
wClrk. Anal sis of roductivi of eo Ie en a ed 
in paper work activity indicates at they are not 
much more than 50 per cent productive. In a proper 
atmosphere, they· could undoubtedly produce half 
again as much as they do now. This means that a 
third of the $75 billion is waste. 

In addition to that, a critical· examination of the 
paper work now being done in most organizations in 
terms of whether or not it helps anyone do his job 
better will disclose that somewhere between 30 and 50 
per cent of the paper work being done does not/ 
measure up. This would add to our waste another 
$15 billion, making it a total of $40 billion of waste 
in paper work annually. If I'm not mista}ten, this is 
almost twice the total corporate profits for last year. 

Does Right Approach Mean Savings? 
In recent years a number of companies have demon­

strated . that with a properly integrated approach to 
improving paper work, they can eliminate waste which 
had been costing the equivalent of the profit on a 10 
per cent increase in business the first year. During the 
second year they have demonstrated that the ac­
cumUlated savings can be more than dOUbled. 

If We are going to solve our problems, we must set 
adequate goals for the elimination of waste in paper 
work; From experience it would' seem that savings 
equal to 10 .per cent of the profits sh01,lld not be out 
'of line the first year. An t1ltimate saving should ap­
proach between 50 and 100 per cent of the annual 
proflt of the organization. ' 

Out' 'Understanding of the new equipment-which is 
being developed is essential. Marvelous advances have 
been made. But we have only added new tools to aid in 
the elimination of ·waste. In order to use the fantastic 
speed, flexibility, and aCcuracy of some of the new 
equipment effectively,. we must first get our house in 
order. We must eliminate the "water" from oUr pres­
ent systems before we mechanize. For many of us, if 
we mechanize what we are doing noW, we will make 
it faster, perhaps cheaper and more accurate to obtain 
the end results which we are now obtaining, but we 
wiUmechanize rpuch that sl}.ould be eliminated. That 
will only compound a felony and perpetuate waste . 

Toe sound approach of paper work simplification is , 
still prer(1quisite to mechanization, integrated data ' 
processing through new equipment, or the use of elec-
tronIC methods and computers. . ') 

The better understanding of the purpose of controls 
and control reports can open the way to tremendous 

savings in paper work. Co>ntrols should indicate a trend 
in the wrong direction so that corrective action can 
be taken before the damage]'s done. In too many cases, 
controls are not controls at all, but rather a historical 
record of how bad the damage has been after it's too 
late to do much about it. '< 

In production cost repor~s, for example, we ac­
cumulate vast quantities of data regarding direct labor, 
direct material, indirect labor and material, and 
buraen. This a~cumulation has been completed perhaps 
by the end of the first week of the following month to 
show what happened in the previous month. More 
often it is not ready until the middle of the following 
month. Literally, it is locking the barn door after the 
horse has been stolen.' c, 

How To Plan in Advance 
In most organizations we J?lan what we will' do in 

advance. We plan production and estimate costs. We 
should look for some simple indicator such as man­
hours related to the volume of finished product which 
can be followed on an up-to-the"minute basis. When a 
trend begins which indicat~s that we may be going to 
get out of bounds on cost, that should be the signal that 
would set off all the bells and whistles we can devise. 
Action should be taken then to prevent loss. 

In many companies, quality is controlled on this 
basis. An intelligent r,pproach to our other control 
requirements can develop similar methods for prevent­
ing loss to replace the archaic aPllroaches of deter­
mining how much has been lost. At the same time, the 
accumulation of fantastic amounts of data and tre­
mendous volumes Q~ paper work can be eliminated. 

Another area in which a similar approach can be 
m~de is in that of inventory. Many companies have 
lost expensive items in the past. As a result, they.set 
up comprehensive, foolproof systems to control In~ 
ventory, But they apply the system not only to tile 
expensive items, but to paper cUps, pencilS, cotter pins, 
washers, nuts, bolts, and other cheap items. Analysis 
of inventories indicates that about 10 per cent of the 
items carried in inventory represent 90 per cent or 
more of the· total value of the inventory. Thus 50, 60, 
even 70 per cent of the items are of such low value 
that the system cost exceeds the possible loss that 
might be suffered if no system at all were maintained. 

An understanding that controls should prevent loss, 
should be dynamic, and signal significant deViations 
from normal before damage is done, so that pr€ventive 
action can be taken, is most important. 

Empathy has received a lot of attention recently. 
Briefly, it means understanding the other fellow. This 
is fine. However, it seems to ,me there is a prerequisite. 
'We must understand ourselVes first if we are to be 
effective. My mother had a favorite quote r learned as 
a youngster which has stood me in good ste:.td. "To 
thine own self be true, And it mUst follow, as the night 
the day, Thou canst not then be false to any man." 
By understanding yourself truly, yo\.l have made tr(!­
mendous strides in understanding thl! other t~l1(jW. 

We must u'ltderstarul the,neerl of our worker to "tl1t11 
important, feel needed, feel that he belongll." WfJ 
mU<;l not makp- the mistake 01 t:tS;soming that be(j~UIU1 
We pay him W(:l1 we have PUfch-1~ Ms- lmmlJ#t, 
loyalty. and support. 'lbrffle ibf1'lf,(§~ tiM enth~lIJ§tf.tt 
work, ('annat be bought. TJwy mw« tNt ~~ ~ t1w 
management. 

Fo!lowing the 1954 elections, 1], i'B, 'Hewn analyzed 
th~ trends behind the election. Tbere were. of course. 
maL. factor~behind the trends. The most significant 
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to me, howeve~, was repre~nted by an interview of a The development of an effective production team, 
mass-production wor~er in Detroit. The worker was improvement, and the eliniination of waste r~uir~ 
aSked how he voted, and wby. His reply was, "WeIl, close C(H)peratioIl and enthusiasm: on the part of every 
all of the bosses around here vote Republican, stl member ot the team. This is a selling job of the high-
naturally we guys vote Democratic." This is a sad est type, selling ideas, intangibles. There is ofterule 
commentary on American business leadership, or the for good selling which applies across the board. That I 
lack of it. . is the Golden Rule. The best sales manual ever written, 

far superior to any of the current hot-shot sales books,. 
We must unde1:stand that our economy has been was written almost 2,000 years ago in the New 

bUilt on the basis of a team-a prosperous team-not Testament. 
push-hutton activlty. If the irresDonsible comments r-.....:::.:.=:====:::..-----~------'-----
about push-button office and push-button factory Were 
able to be carried through to what would seem to be 
the logical conclusion, to eliminate workers, we.;would 
slrriultaneously·· destroy our economy by eliminating 
our customers as well. This, of course, is ridiculous. 
Instead of eliminating workers, the new marvels place 
'on management an added responsibility to. 'help in up-
grading those workers so that tPey can handle the 
more responsible jobs involving the new equipment. 
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"Man can make SJ'stetu great, it isn't system that 
make$1»{.1~ great!" -Conj1tsius. 
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A problem is isolated and solved. This is the way 
man progresses. 

Somewhere amid the maze of humanity an in­
dividual or a group of individuals applies ingenuity 
and imagination to another puzzle and works it out. 
Finely' (rained minds, questioningmindsl uncover 
more and more needed solutions. 

But we are not solving all of our problems. Some 
seem too uninteresting or too inconsequential to merit 
our attention. Some seem too difficult to solve. 

, There is one maj~r area oE our economy in which 
we are llot maldng much hea,dway. This is in clerical 
operations. Let's not be fooled by the occasional furor 
which accompanies the introduction of new panaceas 
in this field. Of course some good work has been. done, 
but to get the facts on how well we are doing with 
our clerical operations we can take a look ~t the ever­
mounting size of the clerical portion of our labor force. 
It is not just growing at the same rate as the total labor 
force, - it is gwwing much faster. In fact, during the 
last twenty years the clerical portion of our labor force 
has grown faster than any other part. ' 

This is not a sudden thing. It has been building for 
decades and it is still building. We are not suddenly 
becoming buried in paperwork, but it is growing steadily 
and we don't seem to he able to do anything about it. 

Unlnteresting- There are lots of reasons. One is 
that we don't seem to be interested in the problem. It is 
made up of dull, unromantiC filing systems, distribution 
lists, accounting, r.eports, forms, - just a lot of dry 
detail for SOme clerical staffer to work out, - nothing for 
people with ability {o waste their valuable time on. With 
this sort of attitude we begrudge every moment we 
spend in this area and anxiously accept the first ex­
pedient that comes along, well aware that it is a poor . 
eompromise. But we tell ourselves that it will get the 
job Clone and not cost us much. 

We are accepting the compromises a nickel and a 
dime at a time to the extent that today we are spending' 
approximately $125,000,000,000. a year for clerical de­
tail work in the United States. That's one donar QUt of 
evcty four paid for labor, and it amounts to the sum 
total of about 500,000,000,000 two-bit decisions.. "I can't 
be bothered with these details. Just work it out any way 
you like, - just get it done," And another $6,000 is 
built permanently into the payroll! ' 

Complexity- Another reason for this mounting 
\Vall of paperwork is the growing complexity of our oper~ 
ations. As our organizations grow larger and larger, with 
lUore 'people, more departments, more different types of 
technology, our problems of underGtanding and communi­
cations becomegreatcr a!lc.l greater.,. . . ',' 

We find ourselves faced with enormous organiza­
tions in which the people in one deparbnent have Uttle 
id<:a of ~~a.~ ~h~. l~eo~,le in, t~ .9tt-~:,,~~12artment:s- are, _' .. 
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doing. One reason for this is that we have so l'nany 
people in 'these organizations that it becomes extremely 
difficult to keep trac~ of one another. 

There is a second rcason. People trained and work­
ing in specialities get to know a great deal more about 
what they are doing than they can easily communicate to 
others. Aiso, we don't always want to let others know 
what we are doing. A little privacy may create security, 
help to build an empire or defend us from scrutiny. 

These organizations arc formal arrangements of 
llCople, They may appear orderly and logical. The 
paperwork systems on the, other hand, ale not the least 
bit orderly and they are frequently illogical. They lace 
through. the entire organization, ignoring department1l1 
boundries, trying to deliver information to the people 
throughout the organization who need it. 

Now, if there ,is some truth in theSe> words, thcn 
here we have the root of a very real reason why we are 
not solving our paperwork problems. The individuals 
who know their jobs well enough to know how the 
paperwork is being processed and the value that is 
being derived from it, ~ldom know enough about the 
total l>apenvork systems; as they affect other depart­
ments, to be able to ({uggest realistic improvements. 
When they try to improve their own systems they in­
variably run into difficulties with other departments. 

The few people in the organization who may have a 
fairly broad view of the total paperwork systems rarely 
have sufficient knowledge of the details of these opera­
tions to be able to make anything like rtjalistic improve­
ments. They can observe the, mounting piles of paper­
work and try to do something about, them hut their 
efforts will almost certainly result in little more than 
confusion, reaction, a reshuffling of the organization, and 
eventually settling back to another system. In order to 
get the job done the clerks and supervisors throughout 
the organ!zation will soon patch up this system and, be­
fore long,·, it will look about like the system which pre· 
ceeded it. ' . 

What this means is that no one individual can im­
prove our systems. The people close to the work are 
locked in by virtue of the fact that they understand only 
parts of the systems. The corporate leaders usually lack 
the knowledge of the details necessary to permit realistic 
changes. When they do impose changes they are often 
in a position ~bout like a doctor who, not knowing what 
is wrong \'.~,hh t1 patient, decides to take him apart and 
pUlf him back together. Our corporate leaders may then 
hell disap'pointed because their changes don't seeljD 'to 
\vork outi,as well as they llad hoped. They should be 
thankful:that the patient survived, and the chances are 
that the survival is due to thosepe0l'le close to the work 
who patched up the executive's brainstorm. 

If neither the individuals close to the job nor the 
i,ieoplein charge of it can u, nderstand it well enough 
to improve it, then it ,\von't he improved. But our needs 
do change. If we don't adapt our present systems to 
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these changing needs then all we will <10 j$ build lUQr{! 
systems and add on. We can always add on. We don't 
have to know what we are doing to add on • 

So we have a problem which is dull; uninteresti~g 
and complex, and growing fast. We can ignore it. We 
can try to wish it away. We might even try to do so~ne­
thing about it. 

Experts- One thing we can do is to call in a sp'~cial­
ist to try to solve OUI problem. This specialist may try to 
solve the problem himself or he may help. us to work 
out our own problem. If he takes the first course he 
puts himself in the position of trying to tell us what 
information we nced most on our jobs and what infor­
mation we should he providing for others. It is not 
surprising that we, so frequently bring in a specialist 
and then refuse to accept his recommendation. We get 
him in and then we suddenly realize that this fellow 
doesn't know ne(lrly as much about our jobs as we do. 

Mechanization- One delightful way to withdraw 
from the problem completely and, at the same time, 
identify ourseNles with all the new, modern, scientific 
advances is to.~mbark on a program of mechanization 
with the end objective of solving all of oUr paperwork 
difficulties. But mechaniiation simply is not a solution 
to our paperwork problems. We may mechanize very 
effectively after we have achieved a good solution to 
these problems, but to mechanize sloppy and wasteful 
systems is only to make our problem that much more 
complex by adding the additional difficult)' of machine 
language with the result that we may be building per­
manent eledronic monuments to bad paperwork systems. 

Out With The Old and In With The New -
Or we may advocate solving our paperwork problems by 
ignoring what we have and concentrating on what we 
ought to have. There arc however, two gigantic fallacies 
in this approach. First" it is not possible for us through 
some metaphysical p::9Cess to devine what we really 
need. Second, if we could, why haven't we been doing 
this all these years? We have not suddenly bred a more 
brilliant race of men who can visualize their problems 
more clearly than previous races. 

Study- There iSt h90wever, a sound, logical, order-o 
ly solution to this problew. Th~~'{oot of it lies in the word 
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PAPERWORK (Con't from page 27) 

'study'. ~e study what we have been doing th,rough the 
years, taking advantage of thei.cumulative knowledge of 
years of experience! wor~g with our paperwork systems, 
not because we ~Joy looking at, or laughmg a~'tedund­
ant and inefficient systems, bu~ because out I study of 
these systems can be the key which leads us, to a real 
knowledge of what our information needs are. 

. Th«7e is. a logical way to go about this study. That 
IS, to bnng mto a study the people whose experience 
and knowledge of the job are greatest, na.-nely the 
people closest to the job. As individuals they cannot 
do much !O ~o!ve their problems but, working as Eroject 
team~ thelI ~Oll~t ~fforts can be astonishing. Each can 
contribute hIS mtimate knowledge of his work. With 
training and coaching they can turn this knowledge into 
fresh, clean and realistic systems. You may say that 

, . 

these people will no~ be able to see the forest for the 
treies b~lt my answer is that these forests will never be 
cleaned out unless we do it tree by tree. . . 

We have an enormous problem. To meet it we 
need an ~ormous force. That force may be found in 
the collective knowledge and abilities of the many, 
ma~y people who make up .our economy. The demo­
C~tiC proccs;s at w~rk can reldndle the curiosity, imagin­
atIon ,and mgenUlty of these people and can erase 
problems which individuals cup't touch. . 

Man,. ~jth his new improved technology, is in a 
better posItion than ever to. make finer systems. But jf 
m~n sits back and depends on the systems or the ma­
chmes or any form of the technology itself to solve his 
prbblems, he will wait in vain and eventually suffocate 
under stacks of useleSs paper.. iii 
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PART I: PHILOSOPHY AND APPROACH TO PAPERHORK FLOH A:'JALYSIS 

The Basic Questions of Management 

,Basic Principles 

Participation 
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GUIDE TO PART ONE 

Becaus/l~ there have been innumerable misunderstandings concerning 

the nature,. scope, and app1ication of basic work simplification techniques, 

it is well to begin an analysis of that subject with a brief look at the 

general principles - human and organizational - which underlie the correct 

use of those techniques. Part One of the text "is, therefore, limited to 

a review of certain management fundamentals, beginni~g with a discussion of 

the basic questions - the why, how, what, when, and where queries - which 

need to be continuously addressed by management in its search for organizational 

improvement. 

Heavy emphasis is given in the s~~tion to the point of view that work 

simplification techniques are not simply management tools to be mechanically 

ai1d unilaterally applied by the "efficiency" expert. Participation of personnel 

at all organizational levels and grades in the use of these tools is stressed 

as desirable, not only because the succ~ss of subsequent innovations will depend, 
, ' 

ultimately, upon the degree of acceptance of those changes by these employees, 

but also because they will usually have something positive to offer in work 

simplification studies. 

Much of the material in Part ,One is drawn from experience in the private 

business sector. Human behavior and organizational design in governm~nt are not 

so vastly different from their private counterparts, however, that principles 

applicable in the latter area are of no benefit in government. If an agency's 

objective,S are clearly drawn, and: if there is a serious desire to evaluate the 

success of those objectives, the fact that a pursuit of monetary profit is absent 

will be of little consequence in the application of work simplification techniques • 
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,PRO CESSIONARY CATERPILLERS 

Pro cessionary caterpillars feed upon pine needles. They move 
through the trees in a l«,>ng procession, one leading and the 
others following - each with his eye half-closed and his head 
snugly fitted against the rear extremity of ~s predecessor. 

Jean-Henri Fabre, the great French naturalist, after patiently ex­
perimenting with a group of these caterpillars, finally enticed 
them to the rim of a large flowerpot where he succeeded in 
getting the first one connected up with the last one, thus 
forming a complete circle which started moving around in a 
procession which had neither beginning nor end. 

The naturalist expected that after a while they would catch on 
to the' joke - get tired of their useless march and start in 
some new direction. 

But not so .. 

Through sheer force of habit, the living, creeping, circle kept 
moving around the rim of the pot - around and around, keep­
ing the same relentless pace' for seven days and seven nights -
and would doubtless have continued longer had it not been for 
sheer exhaustion and ultimate starvation. 

Incidently, an ample supply of food was close at hand, and 
plainly visible, but it was outside the range of the circle so 
they continued along the beaten path. . 

They were following instinct - habit - custom - tradition -
precedent - past experience - "standard· practice" - or whatever 
you may choose to call it, but they were following it blindly. 

They mistook activity for accomplishment. They meant well -
but they got no place. 
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lP hatever else they may be} hospitals today 

are the fifth largest bllSiness in this 

country. Like industrial leaders} hospital 

administrators too are faced with problems 

to be solved, adjustments to be made. 
• t 

Their challerlge is a mandate once again 

to seek arld ask. ... 

The Basic Questions Of Management 

by LILLIAN GILBJlETH, Ph.D. 

MANAGEME.NT isn't fundamentally different now than 
it was in pioneer days. The big job is still a mat­

ter of questions rather than answers. Working on answers 
to problems, of course, is essential. But it must be recog­
nized at toe same time that those problems solved to date 
represent only some of the problems facing management. 
]n no case should the solving of problems mean stopping 
at a given point, halting all further investigations. In­
deed, much has happened in recent ye.\rs which makes a 
continuing 'evaluation of management necessary, in order 
co judge what is worth keeping or adopting and what 
must be done to meet new chaIll.'nges. This is particu­
larly true in terms of the long look ahead and the ap­
plication for hospitals of current issues and probable 
trends in manaJ.\enwnt. 
. Pi()fie,'rs in mana~el11cnt recognized the essential 
value of the questioning i1pproach and so were able to 
contribute.' id(:as and techniques of long-term value. Their 
writing~ reflect the scientific method, complemented by a 
realization of individual differences and universal like­
nesses. They recognized that One has not only the re$pon-

; 

sibility but the opportunity to question every~hing that 
goes on. Their questioning was not a Socrum: method 
aimed at proving the limitations of knowledge nor thc 
legal method of emphasizing one aspect of a qucMion 
while avoiding exploration of its opposite. Rather, the 
approach of these pioneers was that of a c.urious child 
who asks questions and is unbiased (and intelligent) 
enough to lis/en to the answers. 

What is the most important question for manage­
ment? Many feel it is how? They reRard method and 
"how-tO" as of prime importance in the managem.::nt. con­
cept: after all, Aml.'rican "know-how" has become Justly 
famous throughout the world. 

But the most important question is why? For, whik­
the questioning approach pursues the how, what, /i'beft, 
WhL"" :tnd tl'ho, it must also stop frequently and ask u-hJ;i 
It must ask, "Is this really necessary?" For this is the key 
question which, by throwing light on dl.'t'p and underlying 
reasons for action, will often decide whether a method 
is to be accepted or rejected. And it is a question whkh 
involves those human values-individual differences amI 
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in workers and, because they do not want to do the job, 
they feel they cannot. Then, tab, a person may be hired 
who does not have the experience but does have tbe 
capacity. At least there is potential here, whereas another 
who is able to do the job easiIy may lose all sense of job 
satisfaction and efficiency because his job has become 
rol!tine and he is capable of so much more. Certainly a 
capable worker will feel frustrated if current perfor~ance 
does not hold some hope of future cr,ansfcr or promotion 
upward in the management level. Quite simply,. if the 
why and what of a job is thoroughly defined, it will con­
tribute a great deal co the who of the person who is to 
do the job. 

As far: as the question of where is concerned, there 
has been much talk these days about centralization versus 
de-centralization. For example, there is the question as to 
whether more time should be put into small industry 
rather than the large organization and whether the rela­
tionship between the two might nOt be studied furthdr. 
Before meeting any new changes, however, it is necessary 
to look backward occasionally to discover how this situa­
rion arose as well as forward to see where it is apt to lead. 

Hospitals face a similar problem of where. Because 
of new developments in medical care, many former de­
mands no longer are being made. Scientific advances are 
rendering some traditional patterns,obsolete. Hospitai 
stays, for example, are becoming shorter, thereby placing 
new demands on the home. One large city hospital de­
cided to send aJI its long-term and chronic patients home. 
Hospital teams could visit and treat the patients in their 
homes, thereby freeing needed beds and reducing the 
strain on other hospital facilities. The hospital discovered, 
however, that the homes of the community were not builr 
for and totally unready to receive these patients. In short, 
there was neither sufficient training or preparation to 
undertake changing the where. 

Are Those Interruptions Necessary? 

As regards the question of wben, the problem of 
riming looms larger every clay. tn industry-and, I feel, 
in hospitals as weII-this problem is that we know we arc 
limited today and in all probability cannot get our houses 
in order by next week. But next year seems much farther 
away than it actually is. We say, "By next year, there 
won't be any difficulty in getting this thing done." And 
then next year comes and it is JUSt as crowded as was this 
year. We look ahead and think, "This can be done jn 
such-and-such a rime." We arc sure that we can, even 
though we have never timed ~ur5elves. We fail to calcu­
late the, types and lengths of interruptions that will occur 
and what we are going to do about them. Or" perhaps, in 
dodging an interruption, we neglect something that is 
more imp'otrant than the job being done. A physical 
breakdown of facilities is obviously an important inter­
ruption which demands that time be spent in repairs, 
but who can say that some employe or associate in a 
dilemma does not need time to interrupt for advice' or 
help? If these interruptions are dodged, management may 
be branded as "too busy" or "unresponsive." As a result, 
the work itself may actuaIIy suffer to such an extent that 

• only a true understanding of the depth of the problem 
will help rectify matters. 

In planning the 111hen of a job, management must 
first find out how long it takes to do such a job, how near 

I>OJ-i973-11 

to completion a given person can bring it and what in­
terruptions might OCcur and whether or not these can 
be avoided. Then, we can ask, "When must this thing 
be finished?" By setting partial completion goals based 
on the actual nosh . date, the progress of the job can 
be studied. If the worker keeps up, line! If he falls be­
hind schedule, then we must ask if it is the schedule's' 
fault or his. And, jf he gets ahead of schedule, we must 
ask if the schedule is wrong or jf the worker is so intelli­
gent or eager that he is completing the work ahead of 
time. Perhaps, in this last case, we should appreciate ns 
well as study what the worker is doing. 

When one has achieved at'least a theoretical grasp 
of the administrative set-up, including answers to the 
questions why, u'hflt, who, when and where, then it is 
time to decide the bow. . 

I know of no case where some time and energy c..a!1-
not be saved by putting in work simplification. Bur wh.1t 
is to be done with this saving? Who is to profit by it? 
Will it pUt some people out of work? 

The Goal is Mankind Itself 

All of these questions lead to the great challenge 
now confroming our age~automadon. Thet'e are new and 
great opportunities presented by these wonderful ma­
chines, but the fact that we are facing something like an 
industrial revolution raises definite dangers. Management 
has a responsibility to face. We must ask the people who 
give us these machines, "What do you think you are 
doing?" If they answer "Eliminating drudgery," then we 
must make sure that it is real drudgerr.-heavy physical 
and mental work of no real value to people-of which 
they are speaking. The~e same people wiII tell us that 
we will need more skilled people, but where will we get 
them? Conversely, we will need fewer unskilled people, 
but what arc we to do v"ith those unskilled workers cur­
rently in our employ? Will we bc: patient enough to rake 
people of low capacity and try to raise them to a level 
of satisfactOry service in this new age, to give them the 
fl.'din~ of independence and adequacy which is (he need 
of every person? 

There is talk of a possible four-hour work day. 
ActualIy, in some industries and other organizations, that 
is about all the real work that is bqjoR accc)mpJished in 
the present eight-hour day. There are idiori<:i1lly long 
coffee breaks anj1 a host of unnecessary and fruitless in­
terruptions nnd evasions of work. 

There will 'be more leisure time in the future, but 
arc people ready for it? Can they enjoy it and l1!ic it free 
from economic and emotional worry? Are they creative 
enough ·to ptofit by time spent in leisure? 

These are but some of the questions which manage­
ment in business. and industry must continually face. Hos­
pitals, k')ddition to their own unique problems, must 
face these questions too. Industry feels the answers lie in 
education-a lifetime education. It feels it should take 
the long look ahead and project its operations each year 
at least 10 yenrs into the future. And then educate to 
meet objectives. 

For industry, this continuing study, revision and im. 
provement of management is direCted toward growth, in­

(icrease in output: and survival in competition. For hus., 
pita Is, the goal of management is nothing less than 

Imankind itself. * 
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FOUR BA.SIC PRINCIPLES 

The pwneers combined fundamentals of motion study and a philosophy-to eliminate waste. 

PAPERWORK bas been in the spot­
. light since the early days of World 

War II. Following the war and a return 
to competitive markets, the emphasis on 
cost has led to many varied attempts to 
reduce ~aperwork and office non-pro­
ductive costs. Too often the emphasis has 
been on the non.productive costs rather 
than on the elimination of waste. This 
misplaced emphasis can frequently lead 
to apparent cost reductions which result 
m expensive wastes in other areas. 

Measurement of Paperwork in terms 
.of the objective-"does i.t help someone 
do his job better?"....:.can help in the elim­
ination of much of the major "office" 
waste. It is also important to measure 
the values derived from the product of 
the Paperwork, against the cost of that 
product. When this is done, systems im­
portant to the control of production, 
product quality, or cost will not be the. 
unfortunate victims of an economy drive. 

Elimination of waste is oUr objective 
in Paperwork Simplification. This in­
cludes the w~ste due to entire procedures 
that do not measure up, the waste found 
in duplication of systems, poorly de­
signed systems, inaccurate and low pro­
duction in the various phases of a sys­
tem. More important, it includes the 
waste which occurs in' the productive 
functions of a business due to inaccurate 
or inadequate Paperwork. Most impor­
tant of all, faperwork Simplification and 
Work Simplification take into account 
the waste of personal interest, initiative 
and enthusiasm, it never overlooks the im­
portance of acceptance of the improved 

• method by the people who will use it. 

Work Simplification Defined 

Papeffi(;i:'k Simplification is the adap­
tation of Work Simplification to the 
problems of PaPerwork. Work Simplifi­
cation is defined in simple terms as, "The 
organized application of common sense 
to find better and easier ways of doing 
a job" 'or, as I prefer, "The organized 
f\pplication of common sense by every­
one to eliminate waste of any kind­
waste time, energy, space, material, 

equipment, etc." Eliminate waste implies 
getting results, not just talking about it. 
Results come from better methods 'only 
when they are enthusiastically USed by 
the people concerned. For years, the 
"enthusiastic use by the people con­
cerned" was the reef on which many 
"better methods" foundered. 

In the middle Thirties several of the 
leaders in the field of scientific manage­
ment, Allan Mogensen, Professor Erwin 
H. Schell of Massachusetts Institute of 
Technology, Dr. Lillian Gilbreth and 
Pro£essor David B. Porter of New York 
University, recognizing the importance 
of enthusiastic cooperation, combined 
the simple fundamentals of the technique 
of motion study with a way or thinking 
or philosophy of management and called 
it Work Simplification. Having repeat­
edly developed and installed better 
methods only to return a few months 
later and find that people on thl; job had 
reverted to their old methods, these 
pioneers recognized the problem involved 
in developing acceptance of the better 
methods. The problem involved the most 
difficult and highest type of selling, the 
selling of an idea or an intangible. Peo­
ple buy what they want rather than 
what is good for them or what they need. 

The first and most important problem 
then is to con .... ince the individual worker 
that he has a direct personal stake in 
eliminating every possible element of 
'lYaste. Then get the individual "into the 
act" in the dlmination of waste and he 
will "buy'~ his own ideas for improve­
ment enthusiastically and make them . 
work. Too often the expert mistakenly 
calls his activity "Work Simplification." 
In many cases anticipated results are not 
achieved bec~use of the seeming lack of 
appreciation of the importance of en­
thusiastic cooperation on the part of 
every individual. 

Today in Work Simplification and 
particularly Paperwork Simplification, 
it is extremely important that we in­
tegra.tf.l all the management and im­
p~ovement techniques in their proper 
relationship for effective business opera­
tion. Techniques include scienti:B.c or-

~anization, delegation of responsibility, 
personnel selection, job evaluation, con­
ference leadership, training, accounting. 
cost accounting, motion study, work 
measurement, mechanization, automa­
tion, integrated data processing, opera­
tions research, the various psycholog­
ical, sociological and "ther techniques 
as they may apply in a given organiza­
tion or situation. But they must be co· 
ordinated. Overempha!!:g of one destroys 
the balance alld distorts results. Even 
more important they must be reduced 
to simple terms understandable by man­
agement and others not technically 
trained if they are to be accepted and 
used effective~y by business. 

1. Productive Activity 

The simple principles of Work Simp­
lification provide a basic guide in the 
integration of these techniques, empha­
size the importance of the individ­
ual, recognize thEi need for enthusiastic 
cooperation and provide simple, usable 
measurement of the effectiveness of 
methods. 

The first principle is: Activities should 
be Productiue. By "activity" we mean 
anything that goes on in business, in­
cluding delays and storages, as well as 
the various operations and moves in a 
procedure. Since Paperwqrk is entirely 
a non-productive function of. business, it 
is necessary to stretch the meaning of 
the word "productive" when we apply 
these principles to Paperwork. However, 
many products of Paperwork are essen­
tial to the best conduct of the business. 
If we define productivity as directly ac­
complishing the end results, we can 
apply the term to Paperwork. 

The typing of a 3-part letter, an orig­
inal and two copies, will illustrate the 
point. Assembling three sheets of paper 
and two sheets of carbon, jogging them 
into alignment, inserting them in the 
machine, positioning them in the ma­
chine, removing and separating them 
after the typing operation, are all non­
productive. The only productive part of 
the operation is the actuaI typing when 
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the information is put on the paper. 
Long moves from desk to desk and delays 
on the desk are non-productive element.'! 
in Paperwork procedul'4:!. The fir.st ob­
jPCtiVl' then is to reduce the non-produc­
tive elements in our Paperwork to an 
absolute minimum. 

2. Smooth Flow 

The second princi~j.s: Activity 
shOUld be arranged to provide smooth 
{low from operation t() operation in a 
process or 0. balo.nced motion pattern tor 
an operator at a work p~ Everybody 
knows h~w discouraging an unduly 
heavy work load can be to·the average 
worker. Worrying about getting the 
work out distracts attention from the 
job at hand and slows up the actual 
production tremendously. 

On the other hand, thE! average person 
is much happier when busy than when 
1,ooking for work. This was illustrated 
very forcefully by '.in el:perience in the 
invoicing department in a large corpora­
tion. Application of Work Simplifica­
tion, particularly the finlt principle, had 
cut· the work load in half in the Typing 
Department. The typhlts who should 
have been released by this reduction in 
work, were badly needed in another de­
partment. However, the supervisor, ac­
customed to being measured by an all 
too common standard of how many peo­
ple he supervised, could only see his 
empire being cut in half. The typists, 
afraid that some of their group would pe 
worked out of a job, stretched out the 

. work to appear busy. quality fell off, 
discord crept in, till the department was 
thoroughly disorganized. When, .finally, 
half the girls were transferred to other 
work, production more than doubled, 
quality rose to its highest l&vel, and all 
the girls, honestly busy, were happier 
in their work. Smooth flow or balance is 
important especially in Paperwork. 

3. Sim,plicity 

Our third principle is :....4.ctiuitv should 
be as simple as posWi!~ In examining 
countless Paperwork systems in business 
and industry, I have been reminded of 
Rupe Goldberg's cartoons illustrating 

• extremely complex and involved ways 
of accomplishing very simple results. 

The study of a receiving system in an 
industrial plant illustrntes how the sim-
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plifying of Paperwork activity can also 
• facilitate elimination of many elements 

of waste in productive functions. The 
objective of the sY8rem was to p.rovide 
facts regarding thomands of items re­
ceived, to aid in control of the quantity 
and quality of materials received, facili­
tate the storage and prompt availability 
of the materials to the proper production 
department, relieve procurement of fur­
ther responsibility, enable Accounts Re· 
ceivable to pay for the materials and to 
llelp the Cost and other departments 
carry out their functions. The old sys· 
tem, which had grown up over the years 
to meet varying requirements, included 
three separate forms which bad to be 
written for each shipment (involving 
seven copies all together) and a lO-copy 
summary of all shipments received 
which was ufred to advise the interested 
parties. Because the information had to 
be written four times, tJlere were many 
errors in transcription altd long delays 
befor.e the summary could be completed. 
The laboratory, which wa,s supposed to 
control the quality of many of the items 
received, frequently did not receive its 
copy of the summary report until the 
items were already being used. 

In many cases, departmenU;eads had 
to search through 30 or 40 iteUlS on the 
summary sheet to find whether or not 
the one item in which thl:Y were in­
terested had been received. In the var­
ious accounting departments, the use of 
the summary report added. substantially 
to their work and severely handicapped 
their functioning. 

A simple eight-part form completed 
immediately after the receipt of the ship­
meqt eliminated .rewriting the informa­
tion three times, with the three oppor­
tunities for transcription errors; advised 
all interested parties promptly as to the 
rec~ipt of each shipment; enabled the 
laboratory to test required items for 
quality before they had been used; and 
saved many hours of unnecessary work 
in purchasing, production and accoimt­
ing departments. 

As in this case, it is almost invariably 
true that simplification through elim­
ination of waste improves not only pro­
duction but qUI dityas well. 

These three principles covering the 
technique of Work Simplification are 
simple enough to be understood and used 
by the average person to measut'{l the 
effectiveness of almost any work aCI.'iv­
ity. These principles, and the technique 

are, as can be 8ee)~ a aimplif~Cd version 
of Motion Study. Contrary t.> many mis­
taken concepts, Motion Study 8S con. 
ceived by the Gilbreths, .is not limited to 
the activity of an individual at n wr)rk 
place. One of the most important tool!! 
of Motion Stuay, developed by Frank 
Gilbreth, is the Flow .. Process chart, a 
simple device for visualizing and meas­
uring, chronologically, every detail in an 
<}Ver-all process or procedure. It is, in 
reality, the "steam shovel" approach to 
the elimination of waste as e:ompared 
with the "hand-shovel" Or ':teaspoon" 
approach used in examining the indi­
vidual operation. Each of the so-called 
laws, Or methods, of making Motion 
Study e.ffective, may be classified under 
one of the three- principles. 

As \'Isual, we have three principles for 
the mechanics and only one left to cover 
the important part of Work Simplifica­
'Uon--the human side. The emphasis 
must be in the opposite ratio. The human 
relation aspect is at least 75% of the 
job in Work Simplification. 

4. Personal Interest 

The fourth and, by far. most impor­
tant principle is: Participation with 
"!mow how," built on understanding. 
stimulates interest, initiatiue. imagina­
tion and results in enthusiastic coop­
eration. The more the question is 
studied, the more apparent is the fact 
that the individual produces most 
eff~ctively in terms of qu:!ntity, quality 
and cost when pflrsonal satisfaction is 
derived from the job. Participation pro­
vides personal satisfaction when it is 
"built on understanding." 

Und~rstanding and confidence must 
permeate the organization from top to 
bottom. When this situation exists, par­
ticipation in the elimination of waste 
will be carried on enthusiastically and 
will provide the opportunity for self­
expression, accomplishment and recogni­
tion, provide job interest and develop 
enthusiastic cooperation. The individual, 
equipped with the technique and toola to 
eliminate waste and make improve­
ments, has a tremondous satisfaction in 
initiaiing changes and developing better 
methods. 

The change in attitude, the efIectiw 
teamwork resulting from participation, 
is well expressed as, "The difference be­
tween enthusiastic cooperation and dig­
nified acquiescence," 
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DE'VELOPING PARTICIPATION 
IN PAPERWORK SIMPLIFICATION 

ONE WHO IS INITIATING Work 
Simplification-the leader himself 

and the coordinating· committee which 
may have been appointed-will appre­
ciate the primary importance of generat­
inginte~est and enthusiasm. from top to 
bottom. 'the value of' "participation with 
know-how" in accomplishing the objec­
tives cahnot be emphasb:ed too often. 

Work Simplification~~s the organized 
application of common sense by everyone 
to eliminate waste-is a continuing activ­
ity and should be part of everyone's 
job. It is a philosophy of cooperative 
activity to achieve a common objective 
in tIle most effective manner. Properly 
developed, it is an on-the-job climate or 
atmosphere of teamwork If job evalu­
ation or merit rating is used at any· or 
all levels, effective participation in elimi­
nating waste sh~uld be- recognized as a 
factor in it. 

. Company-wide participation should be 
the ultimate goal. But there are initi­
ally three approaches open to us. One 
is through top management on a com­
pany-wise basis. The second is a depart­
mental approach. And the third is 
through on-the-job training hy the staff 
specialists. Let's rE>view them. 

A. Starting at the Top 
A company-wide approach must be 

predicated on a sound organizational set- . 
up-a proper delegation of responsibili­
ties aU the way down the line. It entails 
initial activity by top management .(0 
eliminate waste. Above all, it requires an 
appreciation py top management of the 
Importance of people, the possibility for 
improvement through thofle people, and 

• their need for the intangibie satisfactions 
&Ssociated with their jobs. 

Whllt do we mean by top manage­
ment waete-elimination? Recently one 
company found that for requisitions of 
$100 or more, six.teen executive approvals 
were required on a five-part set. Since 
the !let was .not prefabricated with in­
terleaved carbons, in many cases each 
executive signed .five times, makinlI a 
t04l1 of 80 signatures. required. Opvi-

ously, this involved tremendous elements 
of waste and probably cost almost as 
much as the purchase of $100 worth of 
material. As long as such a situation 
existed at top level it would be extremely 
difficult to generate much interest at 
lower levels in eliminating relatively 
smaller elements of waste. It is impor­
tant that top management people do 
more than give lip service to partici. 
pation. They must act and let the results 
of their actions be known in order to 
arouse interest in the possibility of 
participation. 

Spreading Interest 
After top management has gotten into 

the act and produced results, the next 
step is to interest the next levels of 
management. An analysis of the prob­
lems facing the organization should 
provide the necessary material to arouse 
interest at each level. Problems such as 
increased competition, increased costs 
cutting into profit margins, and the need 
for contimw.l improvement in product 
and COllt to keep the company growing, 
all affect every member of an organi­
~.J.~ion. How,ever, these problems must be 
p.-csented to the individuals in terms of 
thf)ir personal interests. Anyone or all 
may be a threat to the job security of 
every jndividual in -the company. This 
should not be used as a threat to generatl,:! 
participation but should rather be re­
lated to the activities of each individual 
and his opportunity to help in develop­
ing greater security for himself through 
eliminating ·waste of any kind. 

Results of action at the top and at 
other levels Its participation expands can 
be used to indicate to all employees 
the importance attached to the program. 
The sincerity of management wiH be 
evident and will stimulate the thinking 
of people down the line throughout the 
organizatiori. To aVQid killing interest, 
however, we· want to be ~ure that no 
ellecutive thoughtlessly commits a waste­
ful ~ct. If it should happen it must be 
acknowledged and not repeated. 

With such interest aroused, the next 

step is to present the objectives in terms 
of company needs and problems. We can 
be specific as to goals, if not actual im­
provement projects. Better quality and 
service or lower cost to the customer can 
mean new plant, equipment, develop­
ment of new products, etc., which con­
tribute to the growth, stability and profit 
of the company. But most imporumt of 
all, the accomplishment of such objec-· 
tives must be related to the individual in 
terms of better jobs, greater opportunity, 
pay, security and recognition. This step 
may be taken in the first of a series of 
meetings designed to impart the "know­
how" for eliminating waste or solving 
problems, or it may be accomplished in 
special meetings of larger groups. in the 
latter instance, those most inter'asted 
will make up small groups for the subre­
quent training sessions. 

B. Departmental Alternative 

In some situations it may be difficult 
or even impossible to interest top man­
ag!lment immediately in an over-all pro­
gram of participation with know-how. 
On the other hand, there may be a 
division or a major department led by 
people who are interested in such a 
program within their part of the or­
ganization. Working with that division 
or department, we can follow much the 
same procedure outlined for an over-all 
company program. If the departmental 
program is handled properly, the success 
within the department will attract the 
attention of other departments or di­
visions. As the benefits accumulate, other 
departments will recognize the desirabil­
ity of the program and want to get into 
the act, too. This is the first alternative 
to an over-all company approach, with 
the same ultimate ;;cd in view. 

c. Stall-To-Worker Contact 
In other situations it might J).ot ~ .. 

practical or possible to sell either top 
management or divisional or depart­
mental management on the idea of gen­
eral participation with know-how. A staff 
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organiz9tioil mny be charged with the 
responsibility Cor developing improve­
ments. Or a department such as account­
ing . or office management may have 
grown up with a gen!lral supervisory re­
sponsibility for paperwork procedures 
and methods. In such a situation, it is 
far more effective and easier to accom­
plish results if the staff people win ex:­
plain to the line people orr the job the 
objectives of their specific studies, how 
they plan to work and the techniques to 
be used. The staff person should admit 
frankly the need of the job knOW-how of 
the line people and enlist tlteir coopera­
tion. Developing satisfactory improve­
ments and obtaining enthusiastic use of 
them will be much easier than if the staff 
person assumes the attitude of an expert 
and attempts to work out answers by 
himself. 

This is the second alternative to the 
company-wide approach. Fundamentally 
all three ai'e the same. The difference is 
in the degree to which we attempt to de­
velop initial participation with training 
and know-how. With any· one of the 
three approaches. the opening group 
meeting· to generate interest and en­
thusiasm will pave the way for better 
results. 

Training Follows 

When either the company-wide or the 
. departmental approach is used, we must 
be prepared ,to follow the. initial interest­
generating meetings with training; With 
executives this will be more developing 
an appreciation of the know-how than 
actual training. At var:ous levels of 
supervision and with the workers, the 
training will be detailed and specific 
techniques will be introduced to fit the 
needs of the particular groups. It will 
.be carried on with small groups and with 
every group it should wind up with the 
complete working out of a .project for the 
solution ola problem. 

The fund.amental know-how for elim-

inilting waste and developing more effec­
tive sys~ms, procedures and methods is 
the same whether we are tackling pro­
duction problems Or paperwork prob-

. lems. When a billing or other paper­
work job, for instance, grows beyond the 
capacity of one person arid requires 
several, knowledge about the various ma­
chines or equipment available to handle 
such a job pays off materially in develop­
ing improvements. It is comparable to a 
knowledge of automatic screw m?chines 
and other equipment that would be suit­
able for handling a lathe job that has 
similarly grown in volum/~. The funda­
mental approach is the flame in either 
case. Only the detailed te/!hniqutls and 
equipment will vary with the specific 
areas or activities studied. 

A general understanding of Paperwork 
objectives, problems and techniques for 
improving jobs is desirable as a part of 
the training for several reasons. It is 
impossible to divorce paperwork from 
the line activities. In production it is fre­
quently impossible to set up competent 
controls or paperwork systems without 
modifying production activities and lay­
out. Very often people seem to like tack­
ling jobs other than their own. Produc­
tion people like to get into paperwork, 
which too often has been imposed upon 
them by others. In imparting know-how 
we will, therefore, cover the fundamental 
approach to improvement, together with 
the techniques used most generally. Sup­
plementing that, there should be an 
appreciation of the specialized tech­
niques and the services which are avail­
",·~le through technicians when required. 
These specialized techniques include the 
detailed analysis of operations involving 
complicated relationsh~ps, such as, right­
and·left-hal'1d or that of the operator to 
one or more machines; and the use of 
statistical methods in quality control, 
work sampling or in other control ac­
counting. Certainly an appreciation of 
systems analysis, procedure flow chart­
ing. methods for improving the writing 

procelltf and tho Bignlflcancc ot t(1rnl 
design, are a mum. 

Follow-Through to Projects 
Many companies have generated the 

all-important initial interest in partici­
pation to eliminate waste-and then sys­
tematically trained everyone in the or­
ganization in techniques. Two mistakes 
are frequently made with this approach. 
First, you don't generate enthusiasm bi: 
directive. People go through the motions 
while the heat is on but conveniently 
forget when the "drive" is over. Second, 
the training should be only the opening 
of the door. The group trained should 
follow through by picking a project and 
as a group working it through to a<'o2!l: 
~. Groups should be set up on a 
voluntary basis. They should be small, 
not exceeding six or eight people. The 
individuals in a group should be of a 
comparable level within the organization 
and should be from jobs sufficiently re­
lated so that the members will have a 
common interest in projects or problems. 

The first groups particularly should be 
selected because the individuals have 
demonstrated interest. If these groups 
select projects which afi'ectpeople or 
functions not covered by the group. that 
go beyond the scope of the activities cov­
ered by the group, representatives oi 
those activities must be included in the 
group before the study is begun. When 
these added members have assisted in 
solving- the problem, in most cases, they 
will ask to be included in the next train­
ing group. The participation will expand 
beyond departmental or divisional areas. 
And if it grows because people want'to 
"get in," it "{ill be healthy and lasting as 
contrasted with most "programs." We 
will achieve a work climate or atmos­
phere of mutual understanding and 
confidence. The result will be better re­
lationships, improved production, and 
profit and more security for evel'yone. 
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A WORD OF CAUTION 

"Work Simplification is the organized application 0/ common sense by everyone to eliminate 

waste--waste of time, energy, materials, space, equipment--waste of any kind." 

.:;;;:. 

so MANY misunderstanding!i have 
developed regarding the meaning of 

Work Simplification that it seems de­
sirable to stop at this point.and discuss 
some of tiwm in order to develop a 
proper understanding and approach. The 
term. "Work Simplifi~_tion" ,itself has 
been widely misunderstood. To the 'un­
initiated, it is considered as synonymous 
with simplifying work. Since it is a 
generic term, this is not entirely unex­
pected. Many people then misinterpret 
simpIifyin:; work to he synonymous with 
breaking the jobs down into little jobs 
and deskiUing them. This, of course, is a 
poor substitute for eliminating waste. 
Too often the added handling between 
the small op,erations creates waste far in 
excess of any possibility for savings. 

Breaking down and deskilIing the job 
may in some instances make the selec­
tion and training of the workers easier. 
More pften than not, it is a poor sub­
stitute for proper selection and training, 
and results in more expensive methods. 
Work Simplification has been confused 
with job methods training which was 
developed during the war to meet a 
specific purpose. Actually, job methods 
training was an over simplification of a 
small part of Work Simplification-the 
pattern or approach to problem solving. 
It was designed specifically to break 
down jobs so that untrained people 
could readily be trained to' produce 
something. With the stimulus of the 
war, many did come into production 
work and perform uninteresting, monot­
onous jobs effectively. When the war 
stimulus was over, the motivation was 
gone and the effort fell flat. Job enlarge­
ment, or putting johs back together to 
eliminate waste handling and develop 
more interest, is, of course, an integral 
part of a properly conceived work sim­
plification program for eliminating 
waste. 

Aim Can be too Low 
Many people who .have .had only a 

superficial con~act with W9rk Simplifi­
cation, consider it a program of training 
to encourage low level supervision and 
the people on the johto nelp in improv­
ing their own jobs, as a means of devel-

oping more interest in their work. The 
objective is to produce more with less 
effort. In such a situation, the pattern 
followed in improving jobs is designed 
specifically for this purpose. It is not 
suitable for middle or top management 
because of the phra~ology. Too often 
it is a gimmick Or a device pre!lcribed by 
management for the worker. It is not 
something which management feels it 
can ulle itself. In these situations it tends 
to become an exploitation of low level 
supervision and the workers, to get more 
for less, instead of a true program of 
participation. Participation is not some­
thing designed for a group within a 
group, but rather for an entire group. 
To ~e effective, the foundation must be 
bnl'Ad and useable by all. 

To many others, 'Work Simplification 
means short cuts, gadgets or perhaps 
mechanization. 

Such approaches are not sincere ef­
forts to develop participation, and they 
tend to emphasize improving a job or 
operation at a work place before finding 
out if that job or operation is a neces­
sary part of the process or procedure. 
Even when these programs develOp inter­
est, the workers soon improve their own 
jobs and run out of "worlds to conquer." 

NarroJ,Vness 0/ PZ.LrpOSe 
A program conceived by the Buref.lu 

of the Budget was published in 1949 as 
Publication # 91 by tbe Public Adminis­
tration Service. This program, designed 
to meet a specific, limited need, was well 
thouGht out by the people in the Bureau 
of the Budget. It is based on a limited 
application of the Flow Process Chart. 
the Work Distribution Chart and a 
Work Count. However, too many people 
have adopted the program without un­
derstanding the need for which it was 
designed. This need is stated in a para­
graph .on the second page of the Bulle­
tin. "A word may be said about the rea­
son for selecting these three techn\"ues, 
First, they have been tested on a iarge 
scale by the Army Quartermaster CorpS 
and paid big dividends. Second, they are 
best adapted to meet the needs of the 
customer for whom the program was 
designed, the first-line supervisors. Third. 

they are most relevant to the problem of 
the Federal Service today. It should be 
noted that these are techniques for deal­
ing with the procedural problems of a 
single operating unit. Since the first.line 
supervisor was the customer, obviouslY 
techniques for improving practices cut­
ting across organization lines were not 
appropriate subject maUer." 

With such a low level program, results 
can be achieved of course, but much of 
the work will be devoted to improving 
operations or even whole departments, 
which, if they had been examined in re­
lation to the over-all procedure or proc­
ess, would have been found unnecessary. 
This, of course, only tends to add to the 
waste and perpetuate it. Even though 
thousands of dollars may be saved, this 
approach skirts around the fringe of the 
real problem and misses the big oppor­
tunities for savings manY times greater 
than those actually achieved. 

Misconception 0/ "Office" 
"Office Work Simplification" as a con­

cept is another factor which has tended 
to limit the effectiveness of Work Sim­
plification, particularly as applied· to 
record keeping, communications' and 
controls which I describe as paperwork. 
Vew little paperwork or record keeping 
stHrts in the office and is confined to the 
oiflce. (By office, I mean primarily the 
clerical and accounting functions which 
handle the paperwork. I do not' mean 
the administrative and management 
phases of business.) Most \of our paper" 
work starts with a customer's order. In 
industry. production creates the major 
volume of paperwork. Purchasing, 
which is usually a production function, 
has to buy the materials, frequently 
warehousing them, to havE". them avail­
able to the actual production activities. 
Then we have the material control, pro­
duction control, inspection or quality 
control, stores, rQuting, work ordering, 
finished goods inventory, $hippipg and 
other production functions wh,ch add to. 
the paperwork, providing most of the 
source data which then is fed into the 
office for proces!1ing for many purpose:~. 
The office frequently duplicates inven­
tory fUnction and in addition, main-
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tains cost records from the source data 
received from the factory, does the 
billing and maintains the general books, 
including accounts receivable, capital 
accounts, personnel and payroll records, 
etc. When we approach the paperwork 
or record keeping. functiol'l from the 
standpoint of only that part which, the 
office handles, we miss terrific opportuni­
ties for reai savings by not taking into 
account the record keeping functions in 
production, sales, engineering, etc. 

Work Measurement Fallacy 
Work Measurement is a phrase which 

has received a great deal of emphasis 
rerently and has been misunderstood in 
connection with Work Simplification. 
Some forin of Work Measurement is, or 
should be, a part· of every study of a 
process or a job. Without a BUitabte form 
of 'measurement, we do not have' ~he 
facts involved. However, that does net 
mean that we must measure the work 
in terms of hundredths or thousandths 
of a minute. The measurement may 
vary anywhere from weeks ttl minutes 
to ;fractions of a minute. In testing the 
durability of· paint under weather con­
ditions for example, we might expose 
the paint to weather for several years. 
On the othel; hand, in the testing lab­
oratory, we can simulate many of these 
conditions and make the measurement 
in minutes or at most, hours. In study­
ing.a paperwork system, we do not need 
to know how long the billing operator 
takes for each ltey stroke. We should 
know how many operators produce how 
many invoices in a given period of time 
which will represent the fair average of 
their production. When they improve an 
operation, the people on the job w~nt to 
know how effective their improvement 
has been. If they don't know what they 
had been accomplishing before the im­
provement was made, they have no basis 
for comparison. Of course, at times, 
when we are breaking down or studying 
a highly repetitive ,operation, it may be 
essential to have a detailed, accurate 
form of measurement in order to de­
termine the best method as of now. 

Making Measurement Practical 
To plan and schedule work, it is de­

sirable to know the capacity of workers 
and machines in terms of units of work 
which they can produce. We can then 
provide people and machines which will 
be able to handle the work load antici­
pated. Proper planning" and scheduling 

. -~, .. 

is just as essential in connection with 
record keeping as in production. How­
ever, it is fooLt.sh to attempt to apply 
debiled work measurement for the pur­
pose of standards or for planning and 
scheduling what we are doing now until 
we find out whether or not it is necessary. 
When we have eliminated the unneces­
sary' activities, improved the necessary, 
using that degree of measurement suit­
able to the study, we can then plan and 
schedule the necessary work. 

Work Measurement must, (If course, 
always be practica1. 'I'hat is, the results 
achieved musi; be sufficient to justify the 
cost of the measurement. In connection 
with record keeping or paperwork, this 
frequently is a determining factor as to 
the method of work measurement which 
can bl:; used profitably. 

Statistical methods and statistical 
sampling, used for generations in some 
forms of business, have become popular 
in indUstry in recent years. Quality 
Control was one of the first· applications. 
The statistical approach is now being 
used for uther control purposes and has 
been used 'in the work measurement ~eld 
in ratio delay and work sampling, in ~n 
effort to make the measurement of non­
productive activities more economical. 
Again this is a technique developed to 
help eliminate some of the waste in­
volved in the more comprehensive ap­
proach, a:s well as to improve the quality. 
It is another technique whjch fits into 
the work simplifica110n pattern 'in its 
proper place. 

Integrating New Machines 
In recent years, due largely to the 

impetus of the war, tremendous mechan­
ical and electronic developments have 
been made. The adaptation of these de­
velopments to business has resulted in 
much progress. The proper use of these 
facilities makes it possible to go even 
further in the elimination of waste. The 
biggest value is in mechanizing unin­
teresting, monotonous routines, and pro­
viding an opportunity for the upgrading 
of people into better, more productive 
jobs. It also incurs a responsibility that 
the temporarily displaced people shall 
be provided with the opportunity to up­
grade themselves. Intriguing narees have 
been applied to some of these develop­
ments such as Integrated Data Process­
ing, Automatio\'l, and the PushButton 
Factory and Omce. While these ;1an.:1eS 
have been useful in achieving PUbl~city 
for 'the new opportunities for mechan. 
ization, there have been some unfor-

tunate repercussions connected with 
their use, particularly the term "push 
button office or factory". Some have in­
terpreted this to mean that machines 
will replace people. If this were true. 
and were carried to extreme, jt would 
also mean that we would, by getting rid 
of people, get rid of our customers too. 
Thi'l is a highly fallacious assumption. 
Actual1y, we have a terrific opportunity 
to promote the idea that we will elim­
inate the uninteresting, monotonous, dis­
tasteful jobs and upgrade our people so 
that they can in the over-all produce 
more, earn more and (!njoy life more. 
Great opportunities to reduce effort, in­
crease production and improve quality 
are available. Again, the proper use of 
these facilities at the proper level in 
an organization is all part of a well 
integrated management program. 

Techniques are not Program 
Many techniques have been devel­

oped in other fields. The personnel field 
alone has techniques which aid in the 
better selection of people, defining and 
evaluation' of jobs, improved training, 
supervision and management-worker re­
lationships. Unfortunately, too many of 
the techni{:Urliis in this, as well as other 
fields, over-emphasize their te~hniques. 
They. feel they have the cure-all to the 
problems of the business. The technique 
becomes the objective instead of the 
means to produce the results. In one 
large company, for example, which has 
embraced every personnel and indus­
trial relations technique developed, the 
techniques and the people administering 
them have not been integrated into a 
cohesive working group. There is little 
understanding by the line ol'ganization 
or the people on the job of the tech­
niques. There is little or no understand­
ing between the technicians of their in­
terrelationships. The result has been that 
while they go through the motions, there 
have been extremely poor human relation 
situations throughout that organization. 

If we are going to develop an effective 
team to eliminate waste, all of these and 
many other techniques and approaches 
should be a part of a. well organized 
management pattern' and philosophy. 
Too often they are instituted as "pro­
grams"-get a lot of stimulus for a 
short while-then fade out_ They are all 
basic to "Work Simplification" as an 
organized effort to improve operation 
Bnd lessen waste, through people. 

.... 
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PART I I: THE TOOLS OF ANALYSIS 

The Scientific Method 

The Flow Process Chart 

The Flow Diagram 

The Outline of Objectives 
(System Study) 

The Procedure Study Sheet 
(Procedure Data Chart) 

The Procedure Floitl Chart 

The Work Distribution Chart 
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GUIDE TO PART TWO --'--

In Part One we revieyied briefly the philosophy and principles underlying 

the use of work simplification techniques. In Part Iw! some of th~ working 

instruments, or tools or analysis - charts and diagrams - are presented and 

discussed in detail. 

tie have noted that work simplification is defined as lithe org.anized 

application of cOlTll1on sense. 1i Stated in another way, it is simply the application 

of the scientific method to the analysis of organizational procedures. The 

scientific method provides the framework by which one can systematically approach 

the study of those procedures and the problems connected therewith. Without 
• 

such an orderly approach the instruments, tools, or techniques of detailed 

analysis would be o'f far less utility, and in some cases a waste of time altogethet. 

The instruments of analysis. which are examined in the following pages are 

the Flow Process Chart, the Outlin~ of Objectives Form (System Study Form), th~ 

Procedure Study Sheet (Pro.c~dure Data Chart), the Procedure Flow Chart, and the 

Work Distribution Chart. In each case a copy or sample form will be appended 

to the article discussing a particulqr instrumeht. Please note that a form or 

chart may be referred to by more than one title, as indicated above . 

Dependi n9 upon the nature of a gi ven work simpli fi cation proj~ct, all of 

the listed techniques may be utilized, or only a few. Generally, the functions 

of the charts are interrelated and designed to complement one another. Their 

application will, however, depend largely upon the judgement of the individuals 

involved, and upon the type of study, envisioned. 
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The ARS Guide to Work Simplification booklet is appended at the end of 

Part Two even though its content is largely a duplication of the other articles 

in the section. The simplified, ·pictorial presentati'on of the booklet material 

m~ well help the reader to grasp key ideas faster, or may act simply to rein­

force his understanding. In either case use of the booklet will be of some. 

benefit. 
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THE' SCIENTIFIC METHOD 

It's the organized application 0/ common sense in 
solving a specific problem. 

THE PRACTICAL techniques of 
Work Simplification are important 

elements in accomplishing desired re­
sults. But common misconceptions of 
Work Simplification emphasize tech­
niques, tools and even experting-and 
ignore the . fundamental first objective. 
The problem of creating the proper at­
mosphere for participation warrants a 
few words by way of reminder here. 

In the days when most of our produc­
tion came from small craft shops, that 
atmosphere was a definite asset. Each 
craftsman Imew the boss, the boss's ob­
jectives, and his own responsibilities. As 
a matter of fact, he and the boss usually 
worked together, lived in the same com­
munity, and had mallY common in· 
terests. 

Problems ot communication within the 
organization didn't exist. There were no 
problems of complicated organization, 
indefiniteness of responsibility .or con­
fusion of line and staff. Job evaluations, 
st!\l'idards, wage incentives, personnel 
selection, training programs, definition 
of responsibility and qualifications of 
leadership, depth interviews. opinion 
surveys and tho many other techlliqucs 
of. scientifi6 management had not been 
formalized. 

Understanding First 

Some shops w~re good places to work. 
. There the things were being done which 
mad!3 for equitable, sound business, fQr 
mutual confidence, and for profitable 
and satisfying relationships. Many of 
today's scientific management tech­
ni9ues are the l'esult of eif()rls t~analyze 
and organize the practices and attitudes 
of the old-time successful leaders. Other 
techniques are attemI!t~,t9~elop"sathi2· 
factory_!li!h.~t!tli~ifor··il1~ close personal 
n:iaifclilSbip and mutbal confidence 
which then existed. ., 

Unfortunately, the various techniques 
have too often· become highl¥ te~cal. 

ing and delegating responsibility. to 
planning the smallest detail of layout or 
work :flow-increases understanding and 
confidence. 

The Know-how Needed 
.7 

Confidence in one's self as wcll as in 
others leads to a willingness to examine 
and question critically the present meth­
ods and to seek a better way. Active'par­
ticipation by people at all levels in the 
solution of problems within th~ scope 
of their responsibility, at their particu­
lar level, provides a challenge and in­
terest to even routine jobs. Through this 
participation we can include in the job, 
which occupies a large part of our wak­
ing hours, elements of the individual 
freedoms that are as important in "our 
way of life" as material or social benefits. 

But tile challenge to help solve a prob­
lem can be frustrating instead 'of stimu­
lating without "know how." The tools or 
"know how" of Work Simplification 
must be simple, readily understood and 
usable. 

The, first and basic "tool" of Work 
Sim'Plification is a logical, orderly ap­
proach to the solution of a problem­
"tha organized application of common 
sense." frequently . referred to as the 
scientific method. ,.,As used in Work 
Simplification, this includes the follow­
ing five steps: 

1, Select a· Situation for study. 
.2. Get all the facts., 

3. Analyze the facts. 
4. Develop the improvement. 
5. Apply the improvement. 
Phraseology may vary, but tho mean-

ing is the same. The number of steps 
used in the "scientific method" will vary 
widely as used in different techniques 
or even as expressed 'by different authors 
for the same technique. More steps 
usually mean that one or more of the 
five bas~csteps have been, subdivided. 
The five step pattern has been genel'sHy 
accepted in Work Simplification. 

What the Steps Mean-, 1 
',''': 

.Select a Siiuation~ the first step in" our 
pattern, has also ~n expressed as "Pick 
a ·job'~ or "Sele~ the job." Usually, an 
effort: to impr~v~ work is justified be­
cau~ ofa~parent problems involved in 
the" work. Cost may be unduly high. 
Manpower requirements may be out of 
proportion. The job may be a bottle­
neck. The value of the end. result may 
be questioned. Overall time of a process 
or procedure may be out of proportion 
to actual working time. 

Whatever the problem, it must be ac­
curately defined. Definition of the prob~ 
lem must, of course, inclUde a thorough 
examination of the product of the work 
in question. What is the end resuIt?;....ibl 
value? Is it necessary? If the necessity 
cannot be established, an opportunity 
for a real steam shovel elimination .of 
waste may be indicated-elimination of 
the entire process or procedure. Particu­
larly in paperwork, the eud result of a 
procedure can be examined in terms of 
the definition of paperwork-"d(les it 
help someone do his job better?" If the 
product of the paperwork doesn't merui­
ure up, use the steam shovel. APpliC the' 
first principle of Work Simplificat on 
"Activities should be productive"-an1. 
eliminate the entire procedure. In this 
manner. not only is the existing waste 
eliminated/but the waste involved in a 
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detailed study of a non-productive pro­
cess is avoided. 

After the problem has been defined, 
and the product or end result of the work 
has been evaluated and found :necessary, 
set up the ()bjectives to be accomplished 
through Work Simplification. 

Example: Selecting a Situation 

Perhaps an invoicing problem (Com­
rr;;on to many organizations and one th.at 
will become increasingly acute as volume· 
increases and available manpower de­
creases under our preparedness . econ­
omir) will illustrate the use of our pat­
tern. This type of problem may be found 
in many medium-to-Iarge retail estab­
lishnlents, particularly if they ~ave a 
substantial volume of mail or telephone 
sales. It will be found in wholesale es­
tablishments and in many industrial 
plants which ship frOni stock or manu­
facture to the customers' orders. 

In many cases, when a priced copy of 
the sales order and the shipping copy 
are received in the Billing Department, 
the invoicing procedure starts. The 
amount of the invoice is figlired-quan­
tity shipped times unit price, perhaps 
with discount calculations. then totaled. 
Papers go to the billing operator who 
types a three-part invoice. The original 

. g~s to the customer, one copy accom­
'panies other papers to Customers' IlIe, 
and tlle other goes to the Accounts Re­
ceivable • or Collection Department. 
Three girls have been handling the fil­
ing. assembly of shipping copy, exten­
sion of amount and typing of 20,000 in­
voices annually. The girls rotate on the 
various parts of the job to relieve mo­
notony. 

A 11. Essential Job 

In recent months the number of sales 
and invoicejl has been increasing. Under 
pressure ~he girls handled the situation 
until the volume had increased about 
25%. Today, inability to ship complete 
orders has further aggravated the situa­
tion. With back orders the clerical work 
has increased and the number of invoices 

. is at the tate of 30,000 per year, a 50% 
increa~, ~q still growing. The backlog 
of work is getting bigger and bigger~ Ef­
forts to hire additional help have failed. 
Typewriters a~d calculatiri~ machines 
can't be had for months: 

'ihe problem-How can we attain and 
::; . 

maintain a current billing position? 
Questioning the end result doesn't help 

in this case_ It is necessary to: 1. bill our 
customer; 2.. maintain an Accounts Re-. 
ceivable file; 3. maintain a customer 
order file. We cannot eliminate the job. 

Objectives-Find a way ,to reduce the 
work involved, so that 50% to 100% 
more invoices than in the past few years 
can be handled without an increase in 
staff. 

Briefly, the first step in our "scientific 
method," Select a Situation, may be 
summarized as follows: 

a. Define the apparent problem. 
b. })etermine the product or end re­

sult or"the work, process or procedure. 
c. Determtne objectives to be accom­

plished (if problem cannot be elimi­
nated). 

All the Facts-Step 2 

Get ALL the facts is our second step . 
The terms "Break the job down," and 
(where the activity is limited) "Make a 
Process Chart" have also been used to 
describe this step. 

ALL the FACTS are essential to a com­
petent analysis of any problem. 

The "What," "Where," "When," 
"Who," and "How" of every operation 
in a process or procedure and every ele­
ment in an operation are important facts. 

The "What" of our invoicing typing 
op~ration goes far beyond the mere fact 
that the "invoices are typed." Measure­
ment must be used also. How manY in­
voioes per operator hour, day or month 
-or what proportion of the three girls' 
time is spent typing 30,000 per yea,r? 
What information is typed? What are 
the maximum, minimum and average 
number of items? What percentage of 
orders must be back-ordered? Are cer­
tain items or certain customers involved 

. in most' back-ordeX's? Are some orders 
back-ordered more than once'! How of­
ten? 

The "How" of the typing operation 
also involves much more than "typed on 
an electric billing typewriter." How are 

'the forms positioned in the typewriter? 
. Are cut forms mld·'carbons assembled 
and inserted? D(les the typing sequence 
follow the lSame sequence as the source 
record? Exactly what information is 
typed and how? Measurement is impor­
tant he~'e, too, but the meaflurement such 
as explained in the previous paragraph 
is not satisfactory, In a detailed stuay 

of an operation, measurement must lw 
sufficiently fine to cover at least tht· 
major elements. 

While the 'lWhat," "Where," "When," 
"Who." and "Itow" facts are essential, 
the answers to "Why" in relation to each 
of th~ are fully as important_ Answers ( 
.to"Why" reveal the reasoning 'beiliiid 
the present procedure and include the 
opinions:·"likes. dislikes and prejUdices 
of the people concerned with the· work 
directly and' indirectI;r. Without the 
"Why" of a problem the analysis can­
not be complete, is frequently doomed 
to failure. 

With .t.l)ese answers we have isolated 
tlIe ~uses b~ck of the situation and can 
now accurateli define OUr problem. 

Aids for Fact Finding 

In gathering facts, various types of 
charts have been developed to aid in ob­
taining all the facts and in organizing 
them in an orderlY, logical manner for 
analysis. The most widely used-the, 
Flow Process Chart developed by Frank 
~breth-is most effective when one is 
studying! 'an, overall process or pro­
cedure, and is a steam shovel tool of 
Work Simplification. The Flow Diagram 
is frequently. used to supplement the 
Fiow Pr;cess Chart. This shows the flow 
~f the work on a scale diagram. 

The Multi-Colunm or Multiple ~c­
tivity Chart is a modification of the Flow 
Process Chart. It is designed to show the 
flow of several subjects in relation to 
each other. 

The Procedure Flow Chart, developed 
by The Standard Register Company, is 
a modification of the Multi-Column 
Chart especially designed to !!how the 
related flow of forms in a multiple-copy 
record system. 

The Operation, Right and Left Hand, 
Man and Machine, and Simultaneous 
Motion charts are used in the study of 
operations and provide varying degl-ees 
of detailed breakdown. 

l'hese and other, charts will be dis. 
cussed in de~il after we have completed 
a review of the five-step methcif, Jf~ll 
chart bas its use as an aid in getting all 
the facts in ~ organized manner for 
ready analysis. 

The Flow Protess Chart and Flow 
Diagram are the principal tools used by, 
aii"Participants in· Work Simplification. 
The other charts require apecial skills 
or training. However, in an effective pro-
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gram, participants IIhould havoc an ap­
preciation of the charts and should hav£' 
technicians available to assist when 
their use is desirable_ 

Analyze the Facts-Step 3 
This step has been variously dt!­

scribed as "Challenge each detail," 
"Challenge the job and each def.aiI," or 
"Question the job and each detail." In 

.. j\~iscussing the first step we suggested 
that after the problem had belln defined 
and the end result or product of the 
process or procedure under study had 
been determim,-d, we questiQ"1: the neces­
sity of that en,I result. Obvio1,lsly if that 
end result is not essential and the entire 
procedure could be eliminated without 
a detailed study, we would accomplish 
a truly steam shovel job. 

I • 

In the third step we agairt look at the 
over-all process or procedure, but'thfu 
. time with the benefit of all the ;;;;;; 
covering the valious activities in the 
process or procedure. We can now ex­
amine and weigh the end results of our . 
process or procedure much more criti· 
cally. We can examine them from the 
standpoint of the cost of obtaining those 
results as measured against the 'Values. 
derived. In many situations, particu­
larly in paperwork, we will find that 
records and reports measured in terms 
of cost versus value, do not measure up 
and can be eliminated in their entirety. 

Having survived the second and more 
detailed over· all evalUfltion, the facts re­
garding our problem are now subject to 
an extremely detailed examination and 
evaluation. 

Our "six honest serving men" of Kip­
ling (what, where, when, who, how and 
why) and the first three basic principles 
0[' work simplification lire extremely 
helpful in a logical, detailtrl, critical ex­
amination of the facts. For this purpose 
we find th&t a rearrangement of our six 
questions adds materially to their value. 
We have determined what is done, 
where, when, by whom and how. Now we are questioning why it is dIme 'at aU, 
?by there, why then. why by that per­
son and why in that way. i The intelli~ 
gent use of why is the expression of the 
"open mind" and the' "questioning atti. 
tude" 80 essential to successful partici­
pation in work simplification. 

tn analyzing the facts We apply each 
ot ~e double questions to avery activity 
in a 'process or procedure. or every ele­
m~nt of an operation. We can then meas-

ure the answers to our qUGJitions in 
terms of our principles. When the 
answers to our questions do not menHure 
up, we make notes regarding these un­
satisfactory answers in tlle margin of 
our work sheet or chart. 

Is Activity Productive? 

The question "What is done'!" ic; de­
signed to bring out not only a statement 
of the activity but all the .facts regarding 
it. including the time required per unit 
of work or the number of units of work 
per unit of time: total number of units 
completed, number of operators required 
and the cost In now questioning "Why 
is it done?" we are of course considering 
"Is it neces.'lary?" Here we can apply 
the first of our principles-HActivities 
should be productive." But let us clarify 
this first. The participant will s()on recog­
nize that activities in a' process or pro­
cedure faIl into .fou!..~ ~lassi&a­
~ions. These are usually described as (1) 
operations: (2)· moves or transporta­
tion; (3) inspections; and (4) delays or 
storages. Generally speaking, When mea­
sured in terms of our firs~ principle, the 
only activity which can be productiVe 
!:w!n operation-performed on materW 
iil manufacturing or on forms in a paper­
work procedure. The movement of ma­
terial in manufacturing or of forms in 
paperwork; tht! inspection of the result 
of operations performed on material or 
on a form; and delays or storage of either 
-these activities are all nonproductive 
although they may be necessary in the 
process or procedure. 

But not all operations arl3productive. 
From the standpoint of our analysis it is 
helpful to distinguish between the pro­
ductive and the nonproductive. Ex­
amples of nonproductive operations 
\"Iould be cleaning a machining coolant 
or rust preventative from parts in proc­
ess; or, in paperwork, separating the 
parts of a set of forms, after writing, for 
distribution to various departments. 

In the more detailed breakdown. it 
. will be recognized that an operation it­
self is usually made up of elements 
which may be classified as maize-ready, 
do and clean up or put away. Only the 
"do" elements are productive. For ex­
ample, the actual machI'ning of a piece of 
metal or the actual typing of information 
on a piece of paper is productive. The 
detai~d breakdown of the machining 
operation will reveal elements· of posi­
tiqning the metal preparatorY to machin-

ing, romoval and dillpoHnl nil nOllpro. 
ductivo clomenl.il. Similarly the pO/lition 
ing of forms in a typewriter, removal mid 
disposal are unproductive elements of a 
writing operation. 

Other Principles Apply 

Our objective in questioning "what is 
done" and "why is it done" is to meas­
ure the operation or more finely. the 
element, in terms, first, of whether or 
not it is productive. Nonproductive ac­
tivities or elements should be reduced to 
a minimum. When an operation or ele­
ment has been determined as easenti\'ll, 
it'can then be questioned in term!! of cost 
Versus value. If the value does not ex­
ceed the cost obviously the operntion or' 
element must be questioned, even though 
it may' further the end results or seem 
to be essential within the process:. 

Now to proceed, under Analyze the 
Facts, we take the answers to the next 
two double questions-where is it done 
-why is it done there; and when is it 
done-why is it done then-for each op­
eration or element. We measure them 
against our Si!cond principle: activities 
should be arranged to "rouide smooth 
flow in a process or a balanced motion 
pattern in an operation. Again question­
able answers are noted. 

Next, who performs the operation­
why does this person perform the opera· 
tion, is asked of each operation in rela­
tion to our first two principles. Utiliza­
tion of the .highest skills of people is an 
element of productiuity. The skills and 
abilities as well as the physical location 
of people may determine whether or not 
various operations may' be combined or 
the sequence be changed to smooth the 
flow within a procedure. 

Finally. the question of how is it done 
-why. it is done jn that way, is applied 
to the various operations and elements, 
Measured in terms of our third principle, 
that activities should be as simple· as 
possible, the unsatisfactory answers are 
again recorded. 

The Improvement-Step 4 
"ff.,e are now ready, in Step 4. to l?!!!; 

velop the Improuement. We consid.er 
the resP~ive possibilities for m,.>tiot7.::.­
that· is. elimfuate, combi;;;'--~hange-;;: 
~ ----. 
quence or sim1Jli.tz=-in logical lorde\: 
and in direct relation to. the anawe;'S that 
have been developed in Steps 2· and 3, . 
'concerning each activity- in a proceSS!. or 
procedure. . 

-------------~----.--------~&-------~--~~.~ 
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FirRt~ tho what-why answer.;-the ac­
tivity or element of work plus the reason 
for it-arc placed against the possibility' 
of eliminating. He-examination i8 ap­
plied first to operations or to do elements 
of an operation that are productive 
(measured by our first prindple). With 
~pect to each of these we now deter­
mine whether the value derived from the 
operation exceeds the· cost, Here we 
must ~void the common errolr of accept· 
ing present "do" operations as essential. 
Major prog~~ is made lhr4,ugh basic 
changes. 

The answers to wllere-why, when-why 
and who-why questions-for the "do" 
operation, still-measured against our 
first and second principles of productive 
and smooth flow-are examined to see 
whether or not any of the "do" opera­
tions may be combined or changed in 
s~quence • 

Finally the answers to how and why 
Cor the "do" operations are examined 
under our third principle of simple-as­
possible to see Whether or not the method 
by which the operation or element is 
performed may be !mproved. 

(If improvement in an operntion is in­
dicated QS the result of this extunination 
and if the ope'l'ation is of sufficient im­
portance, it may indicate the application 
of the entire five~step work simplification 
pattern to that opetation itooI£-with the 
proper detailed study chart to facilitate 
getting all the facts and analyzing them.) 

~.vhen all· the "do" operations have 
been covered as above, we then proceed 
in the same way with other activities in 
a process - inspections; moves; delays 
and storages. 

The sequence outlined above is logical 
and practical. Obviously if we question 
the "do" operations first and find that 
we can eliminate any of them we will 
automatically eliminate any of the non­
productive activities incident to that "do" 
operation. There is little use trying to 
improve an. operation until~e first find 
out whether it can be eliminated or com-
'bint(d with another operation. Also. there 
is little use in examining the nonproduc­
tive activities which are all incidental to 
and dependent upon the productive ac­
tivities until we have completed our ex­
amination of the productive or "do" 
activities. 

Short Cut May Be Risky 
Having examined each operation or 

element and indicated the actions to be 
taken, we. now organize tho~ operations 

Observations by Dr. Gilbreth 

I AM IMP~ESSED by the way par­
ticipation in Work Simplification 

penetrates to the worker level through­
out the Standard Register plant." Dr. 
Lillian M. Gilbreth, industrial manage­
ment consultant, "mother" of motion 
study, associate of Mogensen, Schell and 
Porter in founding the Lake Placid Work 
Simplification Conferences, is shown 
above with Standard's CHIlton Thacker 
and Ben S. Graham as olle made that 
remark. The boxing lil!e (where she is 
watching the mechanical jogging of car­
bon-interleaved forms into tight-smooth­
edged packs) is a good case in point; the 
workers themselves developed the layout 
and were even then improving it again. 

"An individual who is given the tech· 
nique of Work Simplification doesn't Ceel 
isolated in a job," Dr. Gilbreth com­
mented. "It is group work. In a larger 
sense, one possessed of this technique 
can spread and extend scientific manage­
ment to any area-not only industry, but 
to home and family life, social welfare, 
public affairs. 

-
which remain, in a new chart of the im­
proved operation. 

The preceding description of Steps 3 
and 4 may seem to those (.:.tparienced in 
improving methods to be more detailed 
than necessary and, in some cases, l"Cpet. 

"Your employeeo are fortunate," in­
ter.iecWq the 72-year old pioneer of 
scientiDc management, noting the pre­
cision that marks the manufacturing of 
Kant·Slip marginally punched continuo 
ous forms and mec11anisms for their 
fe.)ding and handling. "I would be most 
unhappy if I had to work where high 
standards of quality are not important." 

Turning to Standard Register's con­
ception of seIling as the extension of 
Work Simplification to paperwork prob­
lems, Dr. Gilbreth saw it fitting in with 
the basic principle of participation. 
"Your salesman is the resource on 
whom those developing the improve­
ments can draw for special knowledge, 
suggestions and assistance. He applies 
wide experience with many such p~ob 
lems in marty organizations." 

Dr. Gilbreth came to Dayton to ad. 
dress the local chapter of the Society 
for Advancement of Management. Last 
winter nhe atteJlded the International 
Management Congress in Sao Paulo and 
traveled around the world. 

sc::aa:a T -
itive or superfluous. The experienced 
man, for example, may question what. 
and why in l'eIlltion to "do" operations 
and tnt,a action without (wer questioning 
many of the collateral operations. How­
r.ver, this can only be don(l safely by a 
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~rsoil who is thoroughiy co~petent.· 
through extensive ~xperience:' to ,/lP' 
praise results of this approach ade­
quately. Since our objective is to get 
"everybody 'into the act" we must. 'Work 
in terms auitable to the neophyte rather 
than the exPert. Ultimately, of course, 
every.participant in l.worksimplifica. 
tion program Will ilcquire some of this 
!,bility. However, if we expect to awuire 
this ability ourselves or transmit it to 
othe,l'8, we must gO through the pitiiiiUl 
detiill in ord~rto get adequate experi­
ence. . Followmg the detail p~udes 
many of the possibiIitiesof Omission or 
superficial examination.' , 

Apply ImpTovemene-,-S~~p.~,$ 
Finally, all of our efforts will be of no 

avail unless we. take the fifth steP. apply 
the approved method. This etepusWilly 

'.' I .. " 

involves, first, . obtaining approval from 
. authority up the line; second, installa· 
tion of the improved method; then meas­
urement. of the improvement as com­
pared with the estUnated improvement; 
and finally a continual follow·up to see 
Whether further improvements may be 
eff~. 
'In some cases, particularly those in· 

volving expensive changes or ~uipment; 
it. .may be wise to precede actual in­
stallatio~ by a pilot or test installation 
to, work out weaknesses and validate 
assUmed savings. 

An evaluation of a ilew method, the 
potential saving and ~e cost of the im· 
provement are desi[~ple and in most 
cases essential in order to oJ;itain ap~ 
prova! from the line authority for irS~­
latlon of the new .. picthod. A brief state­
inent of the ,problem. the objecllves toche 

STEP 4: DFiVELOP THE ~~OVEMENT. 

QUESTION PRtN-ctilLE ACTION 

What-Why Productive (1) Eliminate. 

Combine. 

,,where-Why 

J 
Smooth Flow (2)' Change-

When ..... Why & -Place 

Who-WilY Producti~ve 
-Time 
-Pe~son. 

How-Why Simple (iB) 'Improve. 

) 
~ 

c 
.::;; 

o 

o 

achieved through the study, and the re­
sults in terms of dollars. material. man 
hours. ~uipment, space or {"Jther savings. 
accompanied by charts of .the present 
and proposed methods and the detailed 
evaluation figures. are the bare essentials 
of a proposal to be presented to the 
authority. 

If our study has been conducted prop­
erly and our fourth principle of work 
simplification-paJ:ticipation_ properly 
followed. line supervisor, co·workers and 
others possibly affected by the improve­
ment will have been involved in the devel­
opment of the improVed method.' This 
will facilitate acceptance of the method 
when it is installec:I, as well as the accep­
tance of the improvement higher up. 

Once approval by the line organiza­
tion has been given, the installation must 
be made. Obviously again, if participa­
tion has been developed among tliose 
who will be affected by i:he inBtallation 
there will be little if auy problem in 
training. i' 

Eventually the actual benefit derived 
trom improvement should, of COUrsf.;, be 
measured and comp~~ with the cost of 
the old method and with the estimate of 
savings at the time it was proposed. Since 
many improvements cali olll1y be the best 
way as of today. in the light ot existing 
conditions, equipment and 'circum­
stances, we shoUld always keep in mind 
the re-examination ot any improvement 
to look for further aevelopmentsthat 
may permit(.imeven better answer. 
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THE FLOW PROCESS CHART AS AN AID 

The development of a most useful instrumen.t in 
applying the scientific method. 

EVERYONE who is successful in 
solving any kind of a problem uses, 

consciously or unconsciously, the five· 
step pattern of activity (the 4'scientific 
U1e~hodi') which we have discussed in 
previous ~rticles as the basic tool of Work 
Simplification. (The steps: 1. Select a 
situation: 2. Get all the facts;. 3. Analyze 
the facts: 4. Develop the improvement; 
5. Apply the improvement. 

In application of the· pattern, many 
techniques and devices have been de· 
veloped to assist jn the process •. Their 
purpose is to aid one in getting all the 
facts and organizing those facts so that 
a problem may be visualized in the ov-er· 
all as well as in detail: analyzing the 
facts; developing the· improvement; ·and 
where neceS{:l8rydramatiting the im­
provement .to obtain management. ap· 
proval. The aids include many types of 
charts. Each chart has' itS place when 
properly usetl in the right. situation. 

At times the making 0(, a chart has 
been over· emphasized. Unless it serves a 
definite purpose an(l makes the solution 
of the problem easier. or unless it can be 
used to help sell the solution to the 
authority who must approve any change, 
the making of a chart is itself waste. that 
should be eliminated. 

Problems as widely divergent as those 
of the baseball catcher helping his pitch. 
er get the next man out and the president 
of a manufacturing company determin· 
ing whether or not to build' an extension 
to the plant are solved thl'(,lugh the use 
of the five·step pattern . 

An alert and analytical catcn\;'r knows 
that some batters are sucker~<Jor' a 
change of. pace, tithers for a low -inside 
pitch or a high outside one. He knows 
whether a particular batter is 'likely to 
hit to right or leftfiold and. if there is 
a man on first, which type of pitch the . 
batter is 1ikely to hit ahead of the runner. 
The outstanding catcher has the facts ac· 
cumulated over the years. at his finger-

, tips: As each situation arises he anwyzos 

the pertinent facts and plays the per­
centages: if his pitcher ably follows in· 
structions. we may see another perfect 
game-unless the batter, in the solution 
of his side of the problem. happens to be 
correctly anticipating the next pitch. 

Obviously. however, no chart would 
apply in the situation. 

A typical post·war experience illus, 
trates the other sort of problem. We had 
been asked to aid in simplifying a manu­
f.acturer's back order paperwork. Busi­
ness on certain products had grown so 
tremendously in the months following 
World War II that there was no Ilossi­
bility of keeping up with the orders and 
serious consideration was be~g given to 
the expansion of manufactUring facili· 
ties. 

A detailed examination of a sampling 
.of the orders showed that many of their 
competitors' regular dealers were plac. 
ing large ordera with this concern. This, 
together with the size of orders, indicated 
that many dealers were placing orders 
at every possible source of supply, for 
quantities far in excess of their needs, 
with the hope that partial shipments 
from any of the suppliers would take· 
care of their current needs, The decision 
on the plant extension wag delayed. In 
a fl~w months as production improved 
and ~s moderate deliveries were made 
to the\various retailers, wholesale can­
cellations of back orders confirmed man­
agement's judgment. While the five·step 
pattern was used, particularly the de· 
tailed analysis of all the facts, no Work 
Simplification chart was called for.·. 

On the other Imnd. the situations in 
which some form of chart does apply are 
many and familiar. 

Gilbreth's Contribution 

The chart most commonly used is the 
Flow Process Chart, It was created by 
Frank Gilbreth as a part of his develop· 
ment of motion study and was one of the 

most important of hiS- many contribu· 
tions to scientific management. In scien­
tific management the flow process chart 
compares to certain other charts used 
for breaking down and anul.}.-1':il.n.$,t inc' 
vidual operations in detail, til> lli~ steam 
shovel compares to a hand shovel in 
digging a foundation. 

In the beginning the fiow process chart 
(also called the process fiow chart) W$ 

a relatively simple two·column affair. In 
the first colUmn were shown the various 
activities as they were perfOl"Dled in se­
quence in a process, connected by a flow 
line. hi the second column was a brief 
explanation of each activity. As the value 
of this type of analysis beCame evident, 
elements of measureIiient were added. 
Quantity, time and disl;sJlce all added to 
the value of the chart. Approximately 30 
different types of symbols were devised 
by Gilbreth to designate the different 
types 9f activity. 

Over the years many people have de· 
veloped variations of the chart, each de­
signed to solve the problems best for 
those who made the changes. Symbols 
were gradually narrowed down to ex· 
press the basic type of activities . and 

'today either four or five are used. Prob· 
ably the most commonly used tod~ 
the four Gilbreth symbols as follows: 
Large circle for an operation; small 
circle for transportation; inverted equi. 
lateral triangle for storage or delay: 
square for inspection. 

It is also common to distinguish be­
tween a "do" or productive operation 
on the one hand and make·ready. put 
away or nonproductive operation on the 
other. This' distinction is 'frequently 
made by coioring the large circle for the 
"do" or productive operation. 

Refinement of Symbols 

In paperwork we have felt that there 
were two major "do" operations. which 
were worthy of distinction. The first is 



• 

• 

• 

• 

• 

• 

the origin or creation of a' record; this 
w~ desilf!UlUl br a small circle inside th; 
latge circle or br coloring the entire large 
citcl~ The second I'do" opt;ration is one 
in which some information is added to 
iTiii U!COM. This is indicated by shading 
or Cl'OO9-hatcbip(lhe circle. 

The above four symbols for expressing 
the major classifications of activities, 
with the variation ·of the operation sym­
bol to indicate the t'doli operation, have 
acltiey;ed wide-spreu,d acceptance. 

.. In the last few yoors a joint co~ttee 
of the American Society of MecbanLl:al 
Engineers and - the Society for l:he 
Advancement of Management, chBIir. 
manned. origiruilly by Professor Raiph 
Barnes of UC~A and more recently by 
Pro(essor nl'ivid Porier of NYU', h&ve 
aeveloped A ~new set of Bymbol~ which 
they feel more adequately llleet the needs 
of tbe chari~ These sYJnbols are the large 
circle .for operation; square for inspec­
tioni an arrow for triUlspor;l;ation; Iarg!e 
D for delay; a,nd the inverted equilateral 
triMgle for storage. The arrow better 
indicates motion and direction. The large 
"D" was added to indicate- delay as 
avoidable and distinct from an inten· 
tionalstorage. _ Neither a delay nor a 
storage when followed by otber activity 
is essential Or adds anything to the value 
of the product-except perhaps in cases 
such as the storage of the Kentucky 
neemX'ih charred oak barrels for a period 
of fQur Yl'lars. And this would not be ex-
pressed as a ~~. ~~ ~r storage but .rather 
as- an opetabo hIghly productive, or 
aging '. , . 

The symbols are aignilicant. They help 
remind us thllt the only activity which 
can add to the value of the prQduct is 
the j'do" Qperatlon-and even some of 
these might not be ~asenti!ll when criti· 
cally examined. The more oC the other 
activities which can be eliminated the 
bette.,fQr the overall p~ss. 

Essentials 0/ the Chart 

The flow.' Pl'O(:eSIi chart as used today 
is usually a printed fonn, frequently 
8%" x 11" Cor convenience in handling, 
and although it may vary considerably 
in appeaJ;'ance and layout, it almost in­
variably· contains certain essential ele-
ments. • 

There are t'wo major sections, the 
heading and. thbbody. In -the heading, 
we should always assign the chart a 
number, and oince charta fteq~ently run 

more than Qne page, a page nUlriber. It 
is convenient to show also the number of 
pages ihc1uded in the chart. The job is 
identified by .8 brief description. The sub­
ject to be charted must be noted and in 
the making of the chart, every step muat 
be recorded in the tenns of that subject. 
The subject is usually either man ~r 
material. The scope oC the study has' 
already.been defined and the chart bead­
ing usually ihcludes the beginning and 
ending point for the chart. The person 
making the chart is identified and the 
chart study dated. Frequently you find 
a record of the aulltotity by which the 
chart or the stUdv is being mad~. 

The heading also includes a summary 
of the activities by operations, trlll'Ulpor-

\\ 

lations, inspections, delays or lItorages. 
The number of each of the ac:tivitieIJ and 
tbe time required for them is a valuable 
part of the summary, as is the distance 
traveled f<;?r the transportation. The stun­
mary is usually in tabular fOnD with 
columns fot the sUlIUl1.aIY of the present 
pr(Jeed~. the proposed pr~ure and 
for the dllierence between the Present 
and the proposed. 

Detail.s In the Body 

The body of the llow process chart 
variea from a relatively simple page of 
columns, properly beaded and with bori­
zontal rules, to charts designed to show 
both the before ahd after methods; The 
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latter chart does not provide for as much 
detail as ,the single chart, but does give 
a direct comparison between old and 
!lew. Generally speaking, the Sexibility 
proVided by the double cqart is not worth 
the sacrifiCe of detail. ' 

The body of the simplest form of the 
Bow process chart will contain columns 
for (1) step number; (2) the appropriate 
sYmbol to designate the type of activity 
for each step; (3) a brief deScri~tion of 
the activity; (4) distance traveled and 
(5) notes explaining details of the step. 
Since a chart can rarely be recorded on 
one page, continuation sheets printed 
with the body matter only are usually 
provided, and may be pasted at the 
bottom to ex~rui t4e ch~~ as far as 
neeessary. 

Current developments in the form of 
the flow P1:ocess chart have added a num­
ber of columns to the printed body; and 
from a superficial examination they 
might' appear to nmke the 'Chart more 
C!)mplicatOO.., The purpcse has been the 
exact opposite. Because so ll:laDy workers 
~re learning ~ use the process chart to 
help 'solve problemS, co'uniIiS have been 
adCl~ to emphasize ,the questioning pat­
. tem ;used in 'the analysis (the' what? 
where? when?· who? and how?-dom,i­
rutted by WHY?) and the aC:Uon taken in 
relation to each of the steps on the chart 
(the familiarel~nate, corit~e, chru1ge 
or simplify). 

The more recent cnarts also place 
more emphasis on the measurements as 
a part of the flow process chart study. 
Columns are almost invariably provided 
fQr recQrding 'the distance of a mO',Iej 

the qmmtity of materials processed in aJ' •. 

operati~n or handled in any activity as 
n, unit;' tm.d the time required for oper­
ationS, iq.'iipections or any other activif~, 

'While nleasurements as a part of the 
llow ,proce~\S chart study is not in termS' 
of hundredths or thousandths of a min-

ute, it is extremely important, particu­
larly in evaluating the old and new 
methods. Facts derived from an analysis 
of the activity over a auflicielltly long 
period to be' acCurate and fair, are the 
basis of this measurement. If for elUUUple 
all office department is staffed to handle 
maximum volume, but keeps busy full 
time when the load is at 50% (a situation 
which occurs all too frequently) the facts 
should be known and recorded. 

Question 0/ Emphasis 

In these modern charts the flve sym­
bols are preprinted at each numbtlred 
step on the chart. All that is necessary 
for flow charting is to join the appropri­
ate symbol at each activity to that of 
the next activity in ooquence, by a line. 

Some charts separate the operation 
and inspection symbols from the trans­
portation. delay and storage symbols by 
a vertical rule and emphasize that the 
transportation, delay and storage do not 
add any vahle to the product. In this 
type of chart there~would be a tendency 
to concentrate on eliminating the three 
types of activity so emphaSized. But 
what about the other two? 

Personally I do not believe that the 
, inspection adds any value to the product, 
lind certainly operations of the make­
ready and put-away sort add no 'value 
either. It is only the "do" operations 
which can add value and even these do 
not always prove to be necessary after 
critical examination. If we can eliminate 
the "do" operations, we usually elimi. 
nate many collateral operations depend­
ent upon that "do." I feel we $ould 
examine every activity critically to im· 
prove it rather than emphasizing one 
more than the other. If special emphasis 
should be given at all, it should be toward 
eliminatiIlg the "do" operations, if pos­
'sibl~. 

Major Purposes Served -..;.' 

It has been suggested before in this 
series of articles that the worst stumbling 
block to the eUrnination of waste and the ' 
increasing of productivity, has. been the 
problem of selling the improved methods. 
In Work Simplification it is recognized 
that at least 75% and'perhaps as high as 
90% of the problem. is selling the im· 
proved method. Further it is recognized 
that people will buy their own ideas. If 
they can develop the new, improved 
methods. they will use them enthusias­
tically. In the current developments of 

., the flow proCe~ chart, the objective has 
,been to provide a form which can be 
used effectively by as many people as 
possible, while 'at the same time empha~ 
sizing the importance of the elements 
of measurement, the questioning pattern 
as a method of analysis and the action 
pattern. The flow process chart herewith 
illustrated is one development in this. 
field made by the Work Simplification 
Conference, directed by Allan H. Mo­
gensen. 

The flow process chart has been de~ 
signed to help you, me and everyone 
interested in improving work, do a better 
job. It should help us to be sure that we 
got every detail in relation to every other 
detail in logical sequence, together with 
adequate measurements in the study ot a 
process or procedure. It should also help 
us 10gicaII,'l1 to analyze the activities in 
relation to' e.~ch other and to take' appro­
priate action. The comparison of the 
before and after cha1:ts should help uS 
to present the facts and contrast them 
visually to convince our superiors that 
our ideas are good. 

To make a chart simply for the sake 
,of making a chart is pure waste. If the 
chart does not j!erve its purpose, don't 
make it, Use it always when the situation 
calls for it. 
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THE FLOW DIAGRAM IS A. ROAD MA.P 

In analyzing, ~he facts 0/ travel, "a picture is worth 10,000 words." 

, , 

'j I N OUR LAST CHAPTER we dis­
cussed the Flow .Process Chart· as. an 

, aid in obtaining, organizing, visualizing, 
analyzing and dramatizing the facts. 
The type of flow process chart described 
is probably the most commonly used 
device for this pUrpose. It is particularly 
applicable in- the analysis of a nlanufac­
turing process or a paperwork procedure 
which involves the flow of a material and 
related activities. It has, however, a 
major sho~nnng in that it dQes not 

'11.\111111 (OHIIO! 
UOGt. (1[11 

provide for visualizing the various oper­
ations or movements inl·.perspective. 
When distances are llimg, '.vhen the flow 
is cOp":~licated or ba(\'K tracking is ill­
vol~ia, it is frequentlY.\necessary to vis-

. uaJllzethis ;(low in order to properly 

ID 
MAHurAClUlm~ 

tIVISIO~ 

appreciate and analyze it. 
The Flow Diagram developed for this 

purpose is a layout of the work area with 
a flow Ihie drawn on this layout to indi­
cate· the path of moveJ,nent. (The Flow 
Diagram hal!, :been variously termed as 

• 
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layout, flow layout and process layout. 
The use of this terminology is apt to be 
confusing, particularly when "layout" is 
the one selected. Layout has long been 
used as the name for the detailed scale 
drawing of a work area. However, no 
movement or action is usuaUy associated 
with the layout.) 

The Flow Diagram in its simplest 
form is used as a supplement to a Flow 
Process Chart study and may consist 
only of. a rough free-han.d drawing of 
the work area With the flow of the ma­
teriaPindicated b;theflow line~IIn this' 
form the flow diagram can be lused to 
sdpplement the flow process chart in the 
analysis only. of the m08telefuentary 
tybe of probl~m. ., .. - ...•. , 

In any but'tha most elementary prob­
lems a scale layout of the work area is 
first made. Work stations and equipment 
are drawn in the w6rk area to'sCale. The 
flow of work is then indicated by the 
flow line. To make -the picture more 
clear, symbols may be used to indicate 
the type of activity at the various work 
stations. Arrow heads indicate the direc­
tion of the flow on the-llow line. The 
o~iayon, delay, storage or inspection 
s:Ymb'Ols. as described in discussion of 
the Flow Proce~, Chart, may ce' used 
a* 'the varioUs work or activity stations. 
. .IIp tl}e- '~?re .~pliC:8tedproblems 

the're is' frequently' agrell.t deal. 'of back;. 
tracking or confused line patterns in the 
flow diagram. This is particularly true 
in the study. of paperwork systems in­
volving several copies of various forms. 
Colors or line patterns may be used to 
simplify the reading of the 'flow diagram 
and differentiate the vario\1S flow lines. 
Line patterns might be varied by using 
light and heavy lines, dots, .broken lines 

/ :'-.,. 
., " 

or variations of these patterns. 
In its most complicated form the Flow 

Diagram may assume the proportions of 
the three dimenSIonal scale layout, in­
volving scale models of equipment and 
work areas and color~ tapes or cords 

. to indicate flow. However, this is a tool 
used only by the specialists. Except in 
extreme cases, the two-dimensional. flow 
diagram will serve the purpose •. 
, The flow diagram records primarily 
the flow of materials or movement of 
]>Cople. The only measurement involvedj 
is,distance. In some simple problems in­
volving only. movement it may be the 
only device used to simplify the gather­
ing, organizing, visualizing and drama­
tizing of the facts for analysis. However, 
these occasions are the exception rather 
than the rule. 

Many attempts have been made to 
combine some or all of the £1dvantages 
of the flow diagram with other forms of 
charts. This is particularly true in early 
attempts at the charting of paperwork 
systems. One of our early experiments 
involved the designation of are'as' to i:rl~ 
dicate departments, with different col­
ored.flow lines indicating the fluw-ottlre 
various pieces 6f paper from the point 
of origin through the ,)arious depart­
ments to their final destidation. We soon 
found, however, that this: was fuacli'too 
complicated to give one either the 'vahies 
derived from the Flow Diagram or from 
the Flaw Process Chart. This practice 
was soon dropped in favor of using two 
charts to serve the purpose. The one 
indicated the activities in relation to 
each other while the flow diagram indi­
cated'the actual, physical flow. 

Other attempts have included dividing 
the chart vertically into areas assigned 

to various departments. Each sheet of 
paper was then shown originating in a 
given area and flowing from department 
to department. However, when a system 
involving several pieces of paper .and· a 
complicated procedure was charted in 
this manner, the back-tracking and the 

, • infer-relationships of the various pieces 
of paper resulted in a highly compli­
cated and confusing chart. 

The before and after flow diagrams 
illustrated here provide an excellent 
example of what can be accomplished 
when the actual flow is visualized. The 
results illustrated in the new arrange­
ment of the work area and the flow of 
the papers-both in reduced travel and 
in halving the. space required-:-are el." 
quent testimony to the "alue of the .flow 
diagram. 

When the Flow Diagram is usod t~ 
supplement a flow proce08 or other chart 
it should, of course, be properly identi­
fied as related to that study. In those 
cases where the flow· diagram is use(i 
as the only device in the study, it should 
be identified-with substantially the saiM 
information as is·Used in the heading o~ 
the Flow-.process-'Chart previoUsly d'e~ 
scribed. Since the flow diagram must be 
drawn to fit the specific work area under 
study, there is'no standard form for wW. 

The :Flow J;)ingram is an excellent iJei.. 
vice' when tiSedas an aid in's'olVing 
problems through the "Scientific Meth­
od" (five-step pattern) of Work Simpli­
fication. It accurately pictures flow or 
movement in relation to work stations in 
a work area and distances involved in 
the movementi and it helps each person 
studying the problem to see the rela­
tionship of e~~h work station to every 
other and picture the entire procedure. 
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DISCUSSING THREE SPECIAL TOOLS 

For the stu,dy of paperwork procedure 

F IVE SPECIAL devices and charts to 
aid in the comprehensive study of 

complicated systems and procedures 
were mentioned in our previous article: 
the Outline of Objectives, Procedure 
Study Sheet, Procedure Flow Chart, 
Iik. lit Beaigp. Bets Bhee. and the ~ 
",.itiJtg/m4i:Pzis Pc"",. Actually the first 
three have" to do with study of the pro­
cedure, the last two with the study of 
details within the procedure. The over­
all study of a. system is most important 
and ."should be ulldertaken before detail 
is improved. Waste has been compound­
ed too many bmes by the initial study 
and improvemfJnt of detail which was 
later found. to· be entirely" unnecessary 
when the over211l system was' ~tudied. . 

Outline oj Objectives 

The first step aJter the system to be 
stUdied has been selected, is to gather 
preliminary data regarding it and out­
line the objectives to be accomplished so 
far as possible. The Outline of Objectives 
(S.R. Form 929) has been designed for 
this purpose. ~uch a study shoUld be in­
itiated and usually participated in by 
fairly high level manag~ment people 
Crpm the various departments involved 
in the system: A technician is required to 
gather ~nd organize the essential inf(j)'­
mation from the various people in" or­
der that those participating may see the 

I. 

overall picture. Then it is frequently 
worthwhile to have the interested people 
examine the reports and records involved 
in the procedure. At this point these 
documents can. be evaluated from the 
standpoint of whether or not they are 
essential. Sometimes a steamshovel job 
can be done by eliminating some of the 
reports, or in the exceptional case elimi­
nating the entire system. This, of course, 
is the most profitable type of work sim­
plification. It can only be accomplished 
if those involved approach the problem 
with ,8 completely open mind. 

Procedure Study Sheet 

When the objectives have been out­
lined and the study decided' upon as 
worthwhile, the next step is to gather all 
detailed facts and organize them. The 
Procedure Study Sheet, a modification 
of the Flow, Process Chart also men­
tioned in the last article, is the form" de­
vised for this purpose. (S.R. Form 90). 

Its heading provides primarily for 
identification of the specific line of flow 
covered by the Sheet, in relation to the 
system being studied. A separate Pro­
cedure Study Sheet is made up for e~.£h 
line of flow. Usually a line of flow indio 
cates a single piece of paper. The ex­
ception might be found when a set of 
forms is written and follows a number 
of different operations as a complete set 

PROCEDURE FLOW CHART 

'I' , 

before being separated. In such case i'f. 
single study sheet may be used to record' 
the fiow of the entire set as a unit, untir~\ 

,\ 

separation of the parts. The heading '\ 
(see cut) also includes as reminders th~ 
symbols; the double questions so impor­
tant in any improvement development' 
and the action which may result from 
challenging each step. " 

One additional symbol might well have 
been illustrated. In this case, it would he 
a "V" on its side, with the point to th~ 
right. Frequently, in paperwork, one 
piece of paper causes something to hap. 
pen to one or more other pieces of paper 
or action to be taken. This has been 
classified. as an effect. In order to record 
the inter-relationship of various pieces 
of papers.in a system, it is necessary 
that these effects be charted with other 
activities. 

For example, when a receiving report 
comes into the Purchasing Department 
to indicate that the material covered by 
a purchase order has all been received, 
it may cause the purchase order to be 
puUed from file, attached and forwarded 
to the Accounts Payable Department. 
Receipt of these papers in Accounts Pay­
able will then cause the invoice to be pull. 
ed from file, approved for payment and 
the check to be written. These are activi­
ties caused by the receiving report, ratht'r 
.than happening to the receiving report 
and are indicated by the effect symlx!l. 
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When such an effect occurs, the symbol 
"V" is placed in the symbol column. The 
activity effecting the other form is shown 
in the notes col~by the proper ~ymbol 
and brief explanation. 
. 'l:'he Procedure Study Sheet in the 
body provides for recording the step 
nUmber, the symbol, ana a brief descrip: 
tion. The next three columns provide for 
measurement of each activity, using a 
yardstick .suitable to the job being stud. 
ied. In studying an overaIl system, in 
order to have all the facts, !'Ve must know, 
for example, the number of operators 
typing invoices and the itUDiber of in. 
voices typed per unit of tinie (hour, day, 
or week). If later we intend to evaluate 
the improved methOd, we should also 
have a general idea aEI to the dollar cost 
per hour of that class of operator. In the 
case of filing, sorting, posting and other 
operation~'Lwe should have similarmeas. 
urement. Without this data, we certainly 
do not have all the iacts. 

In the Sfudy oi overall systems the 
number of lines provided on the Ploce. 
d,ue Study'Sheet)1re frequently inade. 
quate to record the activity connected 
:with . each piece of paper. .Extension 
sheets which may be P8sted to the head. 
ing sheet are provided. 

When the technician ha~ ·gathered all 
of the information re~~ltding the 110w 
and activity of each piece of paper in. 
valved in a .ystem, It is usually desirable 
to review this information with the 
people interested in the study to be sure 
the detail is correct. The next step is to 
bring all this detail together in a single 
picture so that it may be readily visual. 
ized by all'41arties as a complete system. 
This also permits each detail to be seen 
in relation Ito all others. After a great 
deal of experimenting with many tyPEls 
of charts, the Procedure Flow Chart wa~ 
developed for this purPose. 

The Procedure Flo'U) Chart 
Sylltems involving several multi.oopy 

Corms frequently are Illade up of liter. 
a~ly hundreds of activities. None of the 
conventional types of vertieaI charts are 
adequate tq expreSs the~ activities in . 
relation to each oater. SuC)b charts are 
frequently 20, 80 or even' 50 or 60 feet 
long, which makes it im~ible to dis. 
play them -.;ertically. For' that reason we 
have devised What we call the horizontal . 
~ With it, even the most complex sys. 
tem can be displayed on the ~~lls of a 
room, although at times it hall become 

Systelll Procedure Study Sheet 

Dote 

.0 ",."""" For teoIDpany Locaflon, Spar_I loll A."gn:n.nl "" 

Fot .. , rMDNO, Til!. ot Copy Copytlo. 

@ =ot 0 Move au ..... £'c<h S"'P ! In<!Jcot. Typo oll .. I"oYe"' ..... For Each 

0 
WJ-.ot la done? YlHY? Can" b. .Umlnai.d1 If so, indica .. by_E " 

=To 0 Whet. lilt do ... ? WHY? f Con 1\ l>t combined II combIn. _I:..-.C In.peebon 
Whm ,- Jt don,,? WHY? or c~ In -.quenc.- U cherng. in .~ence. 

0 Who doet 'I? WHYi' f« h.u.,. cptroUon7 . IRQI'\: CS H,.,,!I1ng 
Op."tatlon 

"'V' Hold. llolay. No' 
O.S ...... How b" don.? WHY? Can II be olmp/dled? II .0. marL---S 

Slop Symbol DnctlplJon No of W ... OulpUl 

Open, Bk~ or Dill HotH~ .... eu •• UonI .... 'mptOTelMnt 
M .. ed . 

.. 
~Lr-~;:r -=~..- -."'- ~ ./ 

difficult to find a room large enough. In 
this type of flow chart we have horizon­
tal levels or lines. The number ·cf levels 
is determined by the number of lines of 
flow ,which occur simultaneou~ly. On 
theBe lines of flow, we have positions. 
In any vertical column of positions, the 
activities occurrin~ ,<in each line of flow 
will have a time 'relationship. 

Situations or activities not covered by 
the basic charting symbOls, frequently 
occur when we put these separate lines 
of flow together. Several of these are il· 
lustrated in the 'section of a Procedure 
Flpw Chart reproduced. 

Charting Conventions 

Whep. a multi-copy form is originated, 
the various parts are indicated by the 
square (same as the in9pection symbol) 
with the title or numoor of the part writ. 
ten inside the square. These are bracket­
ed as shown in the illustration to indio 
cate that the origin of all occured in the 
single writing. 

When several parts flow together, us. 
ually attached, they may be indicated as 
shown by' the four grouped at the point 
of origin. A single Flow line then indio 
cates that they travel as a unit until such 
time as they are separated. 

When the same activities affect two or 
more parts simultaneously, it is shown 
by a vertical rectangle, crossing the flow 
lines. with the symbol indicating the ac. 
tivity placed within the rectangle. 

The charting of "effects" by rneans of 
a V either in normal position or inverted, 
is illustrated in the flow of the Planning 
Department copy in the example. Other 
documents may join the line of 110w as 

- --
in the case of the "tags typed" or the 
"shipping release written" and attached 
to the four parts for the Assembly D.e. 
partment. When the parts are separated 
this is indicated as shown at the extreme . t 
right of the example. 

Another charting convention, the "by­
pass," is illustrated on the section ·of .a 
chart opposite; see caption. . 

The advantages of the horizontal 
charting technique have been cited. But 
to chart horizontally a relatively lo~g 
series of operations preceding origin of a 
multiple-copy form adds nothing to clar­
ity. Hence, n suggestion here. 

Now let's consider briefly the "iffin~" 
we encounter, Business, prodUction, life, 
even paperwork systems don't alway~ 
rigidly adhere to a standard pattern. 
Contingencies must be met in Systems. 
In the Procedure Flow Chart we have 
met the situation by providing conven~ 
tions for alternatives. 

When manufal!t1!.red parts re~~h in. 
spection, for. instance. the baJJu: flow will 
show what happens in most cases. But 
rejected parts may be retoperated or 
they may be scrapped with as much 
materials salvaged as possible. Failu~ to 
provide definite alternate proced'ilres for 
reworkable and for scrap parts has often 
resulte4 in material losses rIlllnip~ in~ 
tens of thousapds of dollars. lack of 
proper controls has resulted in reworking 
with piece work rates credited and paid 
several times for the same operation; 

The aystemfrom which our charting 
illustration is taken covered order, ':!JrlP­
ping, inVoicing, sales and inven~ry 
activitieS. If an order is shipped incom. 
plete, the star (see chart section) indio ' 
cates anal~rnative, extensivel?~~ti~. 
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PiEUMlNARIES 
VERTICAL 

Preliminary step~, con· I 
lilting of a. ~Ingle flow, 
are often charted vertic· 
ally. It condon,e. the 
plcturo, yet prllsorvo, ad­
vantages of horizontal 

• flow for lubiequent mul­
.. tip/o activity. ' 

to be followed before' entering the steps 
following it. 'Ilhis is one method. 

A simple alternative is shown at points 
(3). If after the extensive plocedure 
mentioned has W.l1 followed, shipment 
is still incomplete" parts (E) and (F) 
will go to file as indicated. If shipment is 
complete, ~filing of these. parts" is 
skipped. . 

when the operation ".invoice written" is 
indicated we can add. "20 per hour per 
operator" or "120,000 per year, 3 oper· 
ators full time." At a storag~ or delay 
point, the time may be shown if signifi. 
cant. Distance moved may also be indio 
cated. But-we want to avoid ~ding so 
much detail that we detract flOm the 
broad picture. ... ' 

One common -·practice in Paperwork 
can be confusjug .• Papers are grouped in 
batches. Order&..move through a proce" 
dure in batch~8:'f'nvoices, J1b:ounta pay· 
able, payroll 'tecords ani! many others 
are handled iJ). the same lJUlDll!3r: Yet U; 

'charting we follow the flow of'one piece 

A,,--" 
y-" 

Some cases require extremely elaboi.·· 
ate alterna~ves; The one shO\Vll by star 
is in reality an added proced(Ue, It does 
not replace any part of the normal sys. 
tem for'complete shipments. When such 
procedures ara sufficiently involved, the 
easiest way to show them is to make an 
overlay, hinged at the top of the chart. 
With several overlays these can be used 
like a "Jlip" chart tQ expose aliy one of 
the procedures. 

of paper, o~ order, invoi~, accoun~ 
payable voucher or payrolJ reCord. For 
clarity in charting, the movement from 
operation to :operation may ca.ri'y ,the 
added explanation "50 per ~tch'· or 
"100 per batch." 

....... 

." I 

1 lust Enough Detail 
Usually the Procedure Flow Chart 

does not present all the facts. These 
~,I!hould be available on the source charts, 
?the Procedure Study Sheets. jIf adding 
the number of times an operation is per· 

. . formed per unit of time will make the 
'. chart more effe<;ive. this can be done 
" I'('adily· in ·the explanation. For example, 

Handling of papers in batches at times 
causes confusion in charting. Consist· 
ency in the Procedure Flow Chert is im~ 
portant particularly if., we are to get· a 
general picture of the system. Breaking 
an operation down in.detail at one point 
and not at another tends to distort'th" 
importance of detailed operation. 

I, 
.', 
~". 

" t' .... , 
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PROCEDURE FLOW CHART (Section) + •• 1' 

SlIveral "conventions" in·~hQl'jing. The BY·PASS Is ahown 
that flow line is going'dround the redangle (sjmul. 

in the 0;'. cas. and araund tHe Inverted V (effect) in the 
Is Involved in the progr."1 of form partl Indlcat.d. 

. " . 
An IF II charted at pol~h Indkal.d (3); alternative procedure is 

followed her., If the shipment Is not then a complete one. But pr.c~lng. 
this, a ,tar·marked '''If" directs one to the more elaborate alternalin' 
procedure for papers E. F. a~d G that II charl.d- In color below. . 

' .. 
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. Ordinarily an operation is shown to 
indicate what happens at a work place. 
Exceptions may be made when' two or 

definitely independent operations 
performed by the same person. One 

in(lication that they should be sepa~te 
istliat they would be performed at sep­
arate work places if the volume were 
large enough. An example may serve to 
clarify $Orne of the more common mis­
understandings. 

Let us assume that an order procedure 
is being charted. The order goes from 
the mail room in a batch of 50 orde):'!> 
to the desk where customer credit is 
checked and discount rate is applied. 
When the hatch is finished, it . moves to 
the next. work place. Sin<.'e the averagl' 
order js in the middle of the batch, it will' 
sit on the desk a while before and afh>r 
the aciual operation on that specitil·' 
order. This is frequently charted in this 
manner, 

The delays, before and after the oper­
ation, are not necessary. If the descrip­
tion of the move showl! '''credit desk in 
hatch of 50" the charting . • . 

•. '. is adequate and mort; c~nsistent. It is 
obvious that all invoices in the batch 
cannot be handled at once, but the batch 
is being worked on. 
Ho~ever, at the next work place, in· 

ventory is checked, availability noted on 
the order, quantity charged out on the 
inventory, prices from the inventory card 
posted and extended on the order. Two 
records are involved with several post· 
ings. If the operator completes one order 
at a time, this would be the simple way 
to show 'it: 

QUANTITY CHECKED, NCll"S. 

PRICE!) AND £XTENDEO 

(CHARaD TO INVENTORY) 

If the batch is completed befor~ any 
extensions are made, it could be charted 
in the following way. Obviously the op­
erator is performing two separate opera­
tions. 

QUANTITY CHECKt!O 

NOTED ANIi PRicr.o 

If more detail is required and ah(,Wil 
throughout the chart, thill activit.y (:rlUlcJ 
be shown as indicated below. 

But generally the Jatter method shows 
too much detail. particularly f)ince t.he 
order is the subject. of the chart, thq in­
ventory record incidental. 

While hatching is common pra<.1ice in 
production, it is frequently overlool{ed in 
Paperwork. Proper hatching can save 
much bitching, if I may 00 permitted to 
resort to common parlance. 

The Procedure Flow Chart, as well as 
seveml of the chalis used to make a de­
tailed analysis of specific operations, is 
not made by the individual participanl'l 
in a Work Simplification program. They 
Involve technical training and time out of 
proportion to their use. Each participant 
Khoutd be fammar with the varioull 
charts, understand when they will he 
helpful. Facilities should be available to 
the participant.'! when needed. The tech­
nician can make the detailed stUdies arid 
prepare the charls, but Pllrticip;llte in the 
analysis and improving only .(lS a tech­
nical resource when requested. If the 
technician attempw to take over and run 
the show, he is liable to dC'l:tr'o.y the major 
values of Work Simplificatil'lll. In r:lany 
cases, cliC'nt.'1 haw found Standard R~g­
ister t('prcKt'ntatives arl' the best !!QUrct' 
IIf slX'Cial technical h('IV in ,·omplicllipd 
Palwrwork I)rl)('edurt's. 

" 'i 
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PROCEDURE CHARTING 

This description is intended to provide the basics 
of procedure eharting. It is not intended to answer' 
every question that could come up in procedure charting 
but it should help a careful reader to' be able to figure 
out, for himself or herself, satisfactory answers to most 
cha~ting questions. 

HORIZONTAL - We chart horizontally because it is 
easier to work on the charts a~d to display them if 
they are horizontal rather than vertical. 

SYMBOLS - (See figure 1.) The value of the symbols ;s 
that they help us to concentrate on differep.: functions 
of work, one at a time, - transportation, ins~ection, 
storage, etc. For instance, a glance at a procedure 
chart can qui.ckly reveal the records retention situation 
for the procedure charted by concentrating on the storage 
symbols. . .. 

There ;s nothing sacred about these symbols. They were 
considered useful by the men who originated them (Frank 
Gilbreth and Ben Graham, Sr.). If you are interested 
in studying the functions of work which these symbols 

. represent, use them. If not, change them. As long as 
you provide a key on each chart you should have little 
difficulty . 

ASSIGNING THE HORIZONTAL LINES - The first rule of 
procedure charting is that each document to be charted 
is assigned a horizontal line and all of the symbols for 
that documen~appear on that line. Exceptions to this 
rule are exp~~dned under the headings, uALTERNATIVES II , 
IICORRECTIONS", "ATTACHED", IITOGETHER" AND IIMULTIPART 
DOCUMENTS II

• 

When all of the steps involving a particular document 
have been charted a period is placed on the line just 
to the right of the last symbol (or effect). This 
indicates that the remainder of this line, furtber to 
the right, is free to be used for charting other doc­
uments. (See figure 2.) 

LABELS - Each document line is· labeled to the left of 
the fi rst symbol (or effect) on that 1 i ne. The 1 abel is" 
a rectangle in which the identification of the document 
is written. (This is the only case where information 
is written insid!=! of a symbol.) (See figure 2.) 

• 

FIGURE 1 
PROCEDURE CHARTING SYMBOLS 

ORIGINATION -

A.DD '1'0 

This symbol is used to indicate 
the first time information 1s 
added to a document 

ThiS symbol is used to indicate 
all subsequent entries of infor­
mation on a document. 

(To~ether the origination and the add to symbols shoW 
th~ flow of information in a procedure.) , . 

o 
o 

HANDLING, .- ThiS symbol is used to indicate 
all of the timeS a document is 
handled (i.e. sorted j stapled, 
put in file, removed from file, 
separa~ad~ ~'e:)~ 

TRANspoaTATION - ThiS symbol is used to 1ndi-
. cate all of the times a document 

INSPECTION 

STORAGE 

moves from one work station to 
'another. In normal usage, mOve­
ment at a single work place is 
ignored. SometimeS this symbol 
is uSed in place ot the s~all 
circle. c) . 
Thi~ symbOl is used to lndic~te 
activities which exist· primarily 
for the purpose o£ checking for 
proper quality or quantity. 

This symbol is used to indicate 
periods of time when a document 
is stored. Sometimes short delays 
are distinquished from long term 
storage by using the symbol D 
to indicate delay. u 

(> 

., 

I 
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DESCRIPTIONS - By themselves, the symbols do not 
provide enough meaning to adequately describe the steps 
of a procedure. Therefore the symbols are supplemented 
with written descriptions located next 
to but not within the symbols. Normally the description 
is placed below the symbol and amounts to only four or 
five words. (See figure 2.) Occasionally, however, a 
description may require several paragraphs and may even 
include an illustration or a copy of a form. 

EFFECT - An effect occurs whenever two or more documents 
are used in such a way that one or more of them con­
tributes to an effect on another (or others). Some 
exatilples are: (See figure 3.) 

1. Information is copied from one document to an­
other. The one document contributes information. 

, The affected document has information added to it. 
2.' . One document is used to check another~ The one 

document contributes valid data. The affected 
document is either verified or found to be in 
error. 

3. Several documents are used to originate another. 
Several documents contribute data. The affected 
document is originated. 

~. One document is used to locate and pull another 
from 'file. The one document contributes identify­
ing information and the affected document is.re­
moved from file. 

The effect is charted with a IIV II or an inverted IIV II 
which points in the direction of the affected document. 

ALTERNATIVES - When a document may be treated in more 
than one way the line is branched and the different 
treatments are charted on different lines. A black 
circle is used to call attention to the branching, at 
the point where the line divides. A description is 
written near each of the lines to indicate the conditions 
whi'ch call for each of the treatments. Often but not 
always the branches will rejoin later. (See figure 4.) 

CORRECTIONS- .Whpnever an inspection occurs in a pro­
cedure it will be followed by some sort of error routine 
to show the action which is taken in those cases where 
the inspection turns up something wrong. Simple corrections 
are usually handl~d in the description next to the inspection 
symbol but when a correction requires several steps it i 

should be charted. Corrections are charted in the same 
manner as alternatives with two differences. The treatment 
whic,h,the document receives when there is no error is 
charted on the same line that was being used tQ chart the 
document. The correction is shown on a different line 
and is shown with a dotted line. A dotted line always 
indicates an er~or routine. (See figure 5.) 

o 
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DESCRIPTIONS - By themselves, the symbols do not 
provide enough meaning to adeqUately describe the steps 
of a procedure. Therefore the symbols are supplemented 
with written descriptions located next 
to but not within the symbols. Normally the description 
is placed below the symbol and amounts to only four or 
five words. (See figure 2.) Occasionally, however, a 
description may require several paragraphs and may even 
include an illustration or a copy of a form. 

EFFECT- An effect occurs whenever two or more documents 
are used in such a way that one or more of them con­
tributes to an effect on another (or others). Some 
examples are: (See figure 3.) 

1. Information is copied from one document to an­
other. The one document contributes information. 
The affected document has information added to it . 

2. One document is used to check another. The one 
document contributes valid data. The affected 
document is either verified or found to be 1n 
error. 

3. Several documents are used to originate another. 
Several documents contribute data. The affected 
document is originated. 

4. One document is used to locate and pull another 
from file. The one document contributes identify­
ing information and the affected document is re­
moved from file. 

The effect is charted with a IIV II or an lnverted "V II 
which points in the direction of the affected document. 

ALTERNATIVES - When a.document may be treated .in more 
than one way the line is branched and the different 
treatments are charted on different lines. A black 
circle is used to call attention to the branching, at 
the point where the line divides. A description is 
written near each of the lines to indicate the conditions 
which call for each of the treatments. Often but not 
always the branches will rejoin later. (See figure 4.) 

. CORRECTIONS -Whpneyer an inspection occurs in a pro-
. cedure it wi 11 be fo 11 owed by some sort of error routi ne 
to show the action which is taken in those cases where 
the inspection turns up something wrong. Simple corrections 
are usually handl~d in the description next to the inspection 
symbol but when a correction requires several steps it 
should be charted. Corrections are charted in the same.' 
manner as alternatives with two differences. The treatment 
which the document 'receives when there is no error is 
charted on the same line that was being used to chart the 
ddCument. The correction is shown on a different line 
and is shown with a dotted line. A dotted line always 
indicates an error routine. (See figure 5.) 

,. 

2. 



• 

. .0 • 

• 

• 

• 

i~ 

• '0 

" 

FIGURE 2 

Is.'os slip I==@I==·O~~ 
, fd\ed GILT cop,'es 

bJ sales sepatated 
ele .. k 

FIGURE 3 

source document- . 
1. Intorm~tlon copied fro~ 

one dOCUment to another. 
h---- effected document 

..~ effected document 
2. One d~cume~t used to 

check another. 
valid dO\:iument 

source documents 
,. Several d~cuments used 

to originate another. 
~----' effected document 

effecting 
4. 

effected 

document 
One dOcument 
pull anothe.r 

document 
\\ 

used to 
from file. 

,', 

:, 

• 

• 

ATtACHED - When two documents are attached to one 
another their two lines are brought together. This is 
usually done by bringing the line of the subsidiary 
document to that of the more significant document. It 
is helpful to continue both of the lines to signify 
that more than one document is being shown. (See figure 6.) 

TOGETHER - When two documents are dealt with together 
but they are not physically attached they may be charted 
in two ways. One is identical to the charting of attached 
documents except that there is not a handling operation 
showing the. physical work of attaching. The other 
inv01ves not bringing the lines of the two documents 
toge~h~r but indicating that a symbol applies to both 
by p.lMiing it in a rectangle which, in effect, places 
the symbol on both lines. (See figure 7.) 

MULTIPART DOCUMENTS ~ Multipart documents usually begin 
as one and are later separated. The charting of this is 
the opposite of documents being attached with the 
exception that something must be done to label the 
different copies at the time they are separated. This 
is handled by interrupting the lines of the multipart 
document with a vertical bracket of sufficient height to 
span the lines which will be used for the parts of the 
document. Immediately following the bracket rectangles 
are placed to l~bel the various copies. (See figure 2.) 

BY-PASS ~ Occasionally it is necessary for flow lines' 
.to cross. When this occurs, one of the lines is broken 
and curved lines are drawn (See figure 8.) to suggest 
going around. 

GETTING STARTED ON A CHART It is extremelY helpful 
to rough in a chart first on scratch paper ahead of 
time. When the rough chart is completed it can be 
used to he1p layout the final chart. Numbering the 
lines used on the rough, from top to bottom makes it 
easy to assign 1ines to the documents on the final 
chart. 

Spacing need not be maintained rigorously but consistent 
spacing produces a more readable chart. Spacing must 
be sufficient to allow sufficient room for legible print-
ing of descriptions. 

BY ALL MEANS, USE PEN~lL. 

3. 
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IPROPOSED REGIONAL PROCES 

APPLICANT AGENCY 

7A HIGIlLIGlIT M!l!O.1f/ 
6A CA:P PIlItM NO. 14 fI 

.~ SA ell' ,om NO.25 R 
4" T.AI' FOlIH flO. 238 
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t 

\ tA 1',' 
CA:P 

APPLICIITUiH 
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•~9B CA:P 10Rii"29"1 
'li1i-Ci.P"foRiii'4A' 'D . 
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2~ CA:P PORI! 110. 7 ri 
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PREl'i.RE ,ASSElIBLE, AND SUB!lIT '11!REE GUHPLETE AND J\l>Pl\OVED CAP APPLICATION fOLDERS TO 
THE OEO - llEGIONJU, OFFICE. 1I0TE~ TIllS IS THE ClUTI,CAL PRASE OF THE CAP J\l>PLlCATION 
FLOIl. 1'1' REQUIRES COORDIKATlO!l BY TRE CM BOAiD AND SlAPF AND TIlE ASSIGllED OEO FIELD 
IIEPIIESEIIIA7IvE. QUESTIONS OR lSSUBS EMERGING DURING THE PREPARATION OF THE CAP 
APFLICATION THAt REQUIRE ACTION BY PULICY AND ADVISOll.Y GJ.OOI'S SHOULD !E P.ESOLVf1) 
UIOR TO $UIlliI'!TING TIll, CAP APPLICATION TO TllE Ol!O REGIONAL OFFICE. .IJlIWIENCE TO 
TIllS paoposlID PltoCEDURE mLL MINIMIZE DELAYS OR LElIGTI!Y DISCUSSIONS BE'l'\It!N CM 
PJ!PR~SEIIIATIVES AND TUE OEO nEW REl'RESEln:l.TIVE DURl~G THE FORllAL OEO llEVIEl/ AND 
;U'~aOYAL OF TIlE YIllIDING REQUEST. 

LEGEND 
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~ J 

CW::;:a:AW 

-.....­...... -
I I 
I I ... _-_ ..... 
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.,....... .. ---
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G FLOW OF CAP APPLICATIONS 

EXHIBIT 2 
CHART I 

OEO-ADMINISTRATIVE ASSISTANT 
, (DISTRICT SUPERVISOR) 

TO SENiOR COflGaESSIOllAL REfRESENTATIVE 

rl~'liA~"'" _o ____ T .. O'r..II~:::ON::;CE\l!;;::N&D COIiG. REP. 

ur; 12 I I NOTInCATION 
IH7OI!H\TIOII 

LET'l'EI\ 

L~ APPLICATION I 
ROUTE SHEET 

1. !lECEIV! (3) COPIES OF CAP J\l>PLlCATION FRO!! J\l>PLlCANr AGEllCY. 

TO DISTRICT SUPERVISOR 

2. llEVlEIIAPPLlCATloN TO ASSUi:Z THAT ALL AEQUIRED DOCUt1!IIIS ARE INCl.\J1)1ID .\lID COH\'LETED. 
3. ASSIGK APPROFItIATil GRANT AND COHPONEIII iI\1H:',lRS TO CAP APPLICATION. 
4. LOG OAT! OF RECEIPT.AND TYPE OF CAP J\l>PLlCATION ( VERSATILE, SU!1MEIt HEAD START, 

S_ CRASH, FULL YEAR HEAD START) IN CAP APPLICATION LOG BOOK. 
S, ASSIGN GRA.'Ir ACTION NUMBER TO CAP FORM \l0. 14 
6. 'IIWISCBUE PERTlh"E1II BACKCROUND INFORIIATIOK FROII CAl' FORI! 110. 14 TO CAP APPLICATIOI! 

7. ~I:V~TATE GOVERI!OR 01\ StATE TIlCHNlCAL ASSISTANt£: COOR!'INATOR OF RECEIPT Dr CAP • 
J\l>PLlCATION, Loo DATIl OF NOTInCATlOll IN CAP APPLlCAYIOl! 1.00 11001;. AlTA<:H FORI/ARDING 
LETIZR ,0 COPY OF cAP APPL1CATlON AND PLACE IN OUTGOISG lIAIL. 

8. NOTIFY BY LETTER, CONCEIlNtO COJIClI!SSIo:lAL REPRESENTATIVE(S) OF l\&c:tIPT or APPLI~J,TI,,". 
llOG IN' cAP J\l>PLlCATION LOG BOOK OATE' OF NOTIFJ;CA'UON. A'!TAm LETTERS TO A cOPY OF 
CAP A1PLICilTlutl AND HAIL TO THE SENIOR CONClI!SSIONAL REPRE5ENTAT~, 

9. AlTACli CAP APPLICATION ROUTIl SNEET TO COpy OF cAP APPLICATION, AND llAl>'D CAI\R\' T~ 
DISTRICT SUPEItYISOR. 

I 
I 

'~j 

I 
! 
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DISTRICT SUPERVISOR CAP FISCAL 

FIlIlll: ADlIIHtsTRAnva ASS~STANT 

BUDGET ~16. k 
~""SIIIIII!IaI: __ --i 

IIISGCU1!!i1D"BLI_NE ___ ', 

1. REVIEW CAl' APPLICATION FOR PUR­
l'OSESOf D&TF:001l1NC TIIB mE, 
SCOPE, A1ID HERlr OF TIIB 
Am.ICATI01I. 

2. REVUlI A1I1 IIlPOSED SPECIAL CON· 
DITIOIlS. 

3. RECOHIIE1ID APPROVAL OR DIs.\PPROYAL. 
4. lHtTIAL).lID DATE CAP APPLICATION 

ROUTE SHEET. 
5. ROUTE APPLICATION TO CAP PISCAL. 

TO: l\fCI\lNAL ACCCUlmNG OFFICE 

I.REVIEW COST COLUMNS ON CAP FOlUI NO. 
2S TO ASSURE THAT COLUMNS TOTAL TO 
TIlE tarAL AMOlINT SHOWN ON CAP FORl! 
NO. 14. 

2. REVIEW CAP fORl! NO. 14 TO ASSURE 
THAT ALL REQUIRED INl'ORlfATIOK HAS 
,BEEN SUBMITTED. 

J. COMPARE TIlE TarAL COST OF THE CAl' 
APPLICATI01I SIIOWII OIl ,CAP lOR!! NO. 14 
WIT!!, TIlE APPROPRIATE BUDGET GUIDE· 
tINE; CONFER WIT!! REGIOIlAL ACCOl,lllT­
INC ornCE, AS W,\!,CESSARY. CE~TIFY 
l1lB AVA1LABILIT'l 'ot FUNDS TO OoYER 
CAP APPLICATION 'GRAHl. 

'4."PREPARE" 00: AN liAS NEEDED 'BASts" A 
PIHANClAL SlATUS REPORT SHMNC TIlE 
STATUS OF ACCOtlNTS WITH '\'lIE OVERALL 
ALLOIl!EHt. DELIVER REPORT TO THE 
REGIOllAL ACCOUNTINC OFFICE. 

S .IHtTlAL A1ID DATE CAl' APPLICATION 
',' ROUTE SHEET. 

6.ROUTE CAl' APPLICATION TO CAp 
IdlHINISTRATOR. 

• 

-5-

CAP ADMINISTRATOR 

1. REVIEW CAP APPLICATI01l ).lID PRO. 
PO\1\!D ACTION; CONFER WlTI! DISTRlcr 
SUPERVISOR, CIvtt RIG1l1S COORDI· 

• 

CONGRESSIONAL 
AFFAIRS 

• 

1IATOR, GEN&RAL COUBSEL, AS TOI PROCESSING SEcrlOll NECESSARY. "a ___ cB ___ m __ ml!lll1~ 
2. APPROVE OR DISAPPROVE CAl' Al'PLlCAT.,it 

ION. RETURN DISAPPROVED APPLlCAT· 
1011 TO Al'l'LICAHt AGENcY. ' 

3. INITIAL A1ID .nATE CAl' APPLICATION' 
ROUTE SHEJp.:f'"' , 

4. ROUTE CA1'r Al'PLIcA~ON TO CONeRES.-
10NAL AFPllRS. \ 

I 

1, REVIEW CAl' APPLlCA'tION A1ID PRO· 
VIDE, ~'l, 'nIX, TRB CONCRESSIOIlAL 
RELATIONS OFFICE AT OEo·WAsHIw.>TON 
A NA\UlATIVE or l1lB CAl' AI'lLICATIC~. 
NarE; IIAlIRATIV! IS USED to NOTIFY 

CONCERNED IiEKBERS Of CCN· 
CRESS Dr THE APFlIOVED CAl' 
APPLICATION. 

2. INITIAL AIIII DATE CAl' APPLICATION 
ROUTE SHEET • ROUTl!' TO, CAl' FISCAL 
(PROCESSING SECTION). 

3. RECEIVE 'nIX lI\OH O£D·WASHINGTOH 
,OFFICE APPROVING CAl' APPLICATION -
REVIEW 'A1ID ROUTE TD pROCESSING 
SEClI01I. 

• 

CAP FISCAL 
PROCESSING SECTION 

22 
CAP PAAtICIPANT 

LIST 

TOI PILE 

~ 

• 
EXHIBIT 2 

CHART 2 

~AT" LOG BOOf( } 

',". 

1. btCl!IVE CAl' Al'PLtCA'tIOIl nOM cotlCbtSSXONA!. An'AtRS. 
2. PREPARE OEO FDRl! ND, 112. PREPARATION INCLUDRSI 

• ~OR APPLICATION 
" TRANSr.JlIBE GRAHl 1i0. FROM CAl' FORI! NO. 14 TO OEO FORl{, NO. IU, 
• TRA1ISCRlBB PAweE NO. 'PRO!! 6ERIA~ LOG BOOK tD 0.0 FORlI HO. 112. 
• TRANSCRIBE cCt!l'ONEHt NC., PROGRAlI ACTION 11.0. AMO TRAlISACl101l mE 

PROH CAl' l'ARTICIPAlIT LIST TC OEO POR!! NC. 112, 
, TRANSCRIBE CM Nc. AN)) DA NO. FIlOM CAl' PA.~TICIPANT LIST TC OEO NO. 

112. 
, TRANSCRIBE PROGMli CODE PROM ROFN 1IANUAL TD OEO FORl! ND. 112. 
o ENTER SECllDl! OF ACl. 
• TRANSCRIBE OEOGRAPHIC SCCPE, StATE CDDE, COllNT'l CODE, A1ID CON­

GRESSlONAL DISTRICTS mOM ROPII mUAL TD CEO FORl! ,NC. 112. 
, TRANSCRIlIIl BOTH FEDERAL A1ID 1I0N-FEDERAt REQUESTED I.ltOUln' lI\OM CAl' 

FORIIE 14 6i <5. ro CEO F:)Rlf NO. 112. 
• ENTER DATE RE'!I!IVED A1ID DATE .oF APPLICATION ON OEO FOIII1 1i0. 11Z. 
, COUNT TOTAL FIELDS USED 011 OEO FORI! NO. 112. I1IDtCAT! NUlIBER IN 

FIELD COUNT ON CEO FORI! NO. \12. 

- 'JOR APPROVAL 
ENTER IDBHtICAL REY INFOlUfATIDII AS USED fOR APPLICATION, CBANGING' 
O1ILY TN! TRANSACTION TYPE. 

, lINEER FISCAL YEAR ON OED FOR!! ND. 112. 
• ENTEIl SECTIOll OF ACl. 
• TRANSCRIBB COST BllEAKDOIIN fOR BACH COMPONENT PRON CAl' FORI! NO. 25 

TO DEC FORlf ND. 112, 
TRANSCRIBE NEW TEDERAL A1ID N01I.nDERAL FUNDS APPROVED, A1ID CARRY· 
OVER IP 1I5ED, FROM CAP PORM liO. 14 TO DBO FOlllI NO. 112. 

CONTINUED ON NEXT PAGE .... 
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FIt: CON<;llESSI0NAL Al'1'AtRS 

FIt: STAtE GalERNOR 

CONTINUED FROM CHART 2. 
• TRANSCRIBE CAl' ADMINISTRATOR'S APpRO'/AL DATE, I¥JHllER OF PARTICIPANTS. AND 

UUIlII!R OF PERSONliEL. I1\OH CAP FORM NO. 14 TO OBO FORM NO. Ul. 
• TRANSCRIB~ Elro OF PROGRAM YEAR AND ACTION NO. FROM cd FORM NO. 14 TO OEO 

FORM NO. H2. ,"" 
• EMIER DURATION OF PROGIWl. 
• COUNTWAL nELDS USED ON OEO 112 AIm INDlCAT,E NUIlIIER IN FIELD COUNT ON 

OEO FORl! NO. 112. • 
• REFF"'T TIlE ABOVE ACTIONS FOR APPL'lCATION AND FOR APPROV~L TOR EACH COli­

pOIIENT tN TNE GmIT APPLICAtION. 
3. PREPARE SliMlWtY SIIEET • tRANSCRIBE PERrI!Il:NT DATA FROM CAP FOR.'1 14 TO OEO 

FORM NO. 112. 
4. ASStMilLE DAILY FORM 112 '. INTO A SINGLE PACKAGE AIm l'ZRFOitH THE FOLLOIIlNG: 

(t} s~t'J ON THE CO'IER SHEET H~ YAh'Y rORNS ARE to BE DONE, (2) ASSIGN A 
MESSAGE NO, nOM MESSAGE LOG DOO!(, (3) ENTER ON 1st FoRM 112 THE REGIOn NO., 
DAtE, AHe MESSAG& MO., (4) ENTER OU LAST FORI! H2 THE TOTAL FlELD COUNT 

• '. • 

CAP FISCAL 
PROCESSING SECTION 

, ............... "."' .. ,, ... _. 
i,l' CAP FORM 

NO. 28 

TO, STATE GalERNOR 

TO: GRAI.tEl: 

EXHIBIT 2 
CHART 2A 

TO, OEO-IIASH. FlNANC£ DtVISICIl. GRAlfIS ACCOUNTING SECT. 

OF ALL H2'. IN PACKAGE. 
5. ENTER 1N DAtLY LOG BOOK ALl. GRANTS SENT UNDER A MESSAGE NO .. TYPE OF PRO­

GRAM. AMOUNT OF Ft1NIlS, AND DAtE OF GAl' ADMIl!ISTRATOR'. SIGNATURE. 
6. DELIVER (HA~DCARRY) PACKAGE OF 'FORM 111'{'Tcr'l'IIX OPERATOR FOR TRANSMISSION 

TO OEO-IlASHttlGtOR. 'r 
7 • DATE AND INITIAL CAP AULICAtIQ!l RoutE SHEEi. FltE APPLICATIO~ FOLDER IN 

nLE - AWAITING CONGllESSIONAL RELEASE FROM OEO·IIASHINGTCIl. 
8. RECEIV& :till( FROM COliGRESSIONAL AFFAIRS. cULL APPLIC.~TION FOLDERS FROJo! FILE 

AIm HATCn TO TIIOSE lo1STED ON THE INCOMING m. 
9. EN'rER ActYO~ N~ER QH u:rrERS, TEtEGRANS, FOLDERS, cAp FORM 14, ETC., AND 

DAtE LETTERS AHe TELE.CRAI<IS. 
IO.REPRODUCE TIIO COPIEs EAClI OF THE FOLLOIIlN<;; (1) CAP FORM NO. 23. (2) CAP 

FORM NO. 25. (3) GWERNOR'. CONSENT; 1IEPRODUCE tHREE COI1'1ES OF CAP FORl! 
NO. 14. ie 

11.TRANSCRIBE RELEASE DATA AIm CR. LIST NUMBER FROll :till( TO 1:./.'1 jlPf\.ICATION 
ROUTE SHEET. 

12.SOIl'l' AND DISTRIBUTE COpIES AS ILLUSTRATED IN THE ABOVE CHART • 

..... • • • 
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THE WORK DISTRIBUTION CHA.RT 

A supervisory tool to aid in organizing a department and in improving detail previously 

found necessary_ This should follow the use of the Procedure Flow Chart 

df.>1cribed in Chapters IX and X or similar broad study. 

"NY MANAGEMENT TECH-
1"\. NIQUE, any system, is of value 
ooly as it contributes to tha real ob­
jective of more effective production of 
the product or service our customer 
buys. Too often the technique, the sys­
tem, contr~ls. etc., become the objective 
at the expense of production and profit. 
One technique that has freqUently been 
misused, but which is a worth-while tool 
of Work Simplification, is the Work Dis-
tribution chart. 

In its earliest form, this Chart con­
sisted of a listing of jobs in a department 
vertically, and a listing of the people 
available to do those jobs, horizontally 
across the top of the page. Each job that 
a person performed was indicated be­
low his name. on the Hne with that job 
title. By another designation, those 
people trained to perforI:fl a job, though 
not; doing it currently, were alsoindi- . 
cated. In this form, the chart was an aid 
in maintaining flexibility within a de­
partment, and in providing for training 
and replacements and capacity for peak 
loads. As originally used, it was assumcd 
the jobs were necessary and that people 
were pei'forming adequately on the 
various jobs. 

During ~he war, the Bureau of th~ 
Budget developed f.i program for work 
improvement in government services. It 
was shaped to meet their market-that 
of a supervisor working with his people. 
The program was not designed to cross 
departmental lines. The Bureau recom­
mended the Flow Process Chart, the 
Wo~k Distribution Chrut and the Wo'rk 

Work Count was used as a gross 
of measuremen~ in an effort to plan 

and schedule work and· detennine man~ 
powerc,~eeds. " 

o 
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An Opening Wedge 

Many business concerns adopted the 
Bureau of the:~udget progrlllIl as an 
over-all approach to work improvement. 
They were able to make definite, and in 
the case of a large organization, substan­
tial, savings. Unfortunately, the goals 
were small compared to the potential. 
Much detail was improved which would 
h~ve been eliminated through a compre­
hensive approach. 

Today the Work Distribution Chart 
has been improved substantially and has 
its place in a well rounded program ~s 
an aid in improving detail. The latest 
design combines hours worked on a task 
by the person with number of units of 
work completed. This gives a gross 
evaluation of the relative efficiency of 
the. people doing the same job. 

n v-Iill highlight those jolls which re-

quire the greatest number of hours. Al­
though this is a very elementary ap­
proach, it can be used to aid the super­
visor .in providing for replacements' and 
in determining in a gross manner, his 
manpower needs. It is not a substitute 
for a proper work measurement ap-
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proach to planning and scheduling. It 
will serve to point 'up jobs to study, and 
if the results developed are sufficient, 
and if supervisors and management 
don't become complacent and satisfied 
':'lith .. mediocre results, it may be the 
wedge which will open the door to a 
broad program. 

Preparation of Chart 

The first step in preparing a Work 
Distribution Chart is for the .supervisor 
to list the major activities in his unit. In 

• 

• 

• 

• 

• 

• 

• 

• 

such an Activity List for a 
Unit., for example, one activity 
be "Filing-Clerical," another 

"Pricing," etc. At the start it is wise to 
discuss the entire project, covering the 
. purpose of the Work Distribution Chart 
and its value to the department and in­
dividuals, and then explain how to pre­
pare the several forms. 

The Task Data Sheet is prepared by 
the workers. For this purpose a "task" 
is an operation or component ~ 
an "activit~" In our example the Filing­
Clerical activity is handled by a File 
Clerk-Messenger who has three tasles- . 
filing, messenger worle, collating billing 
sets. Each worker lists the tasks he per­
forms in the description column, and 
they are given arbitrary numbers for 
convenience in keeping {ecbrds. When 
the tasks have been properly defined, the 
worker then records the task number 
performed for each quarter-hour period 
in the left-hand column. In the Quantity 
Column, the number of separate times 
anyone task is performed can be en­
tered. Any significant interruptions can 

noted in the description column, as­
a number and recorded in rela-
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tion to the time period in which they 
occurred. One. T.ask Data Sheet covers 
one day's work. Sheets should be kept 

a normal period long enough to pro­
a representat~ve picture of the· work 

'I'tn,rmIPt1. Usually a week is sufficient. 
. Aft~r the dataha& hEle11.~accumuIEl~d 

for the week. each employee summarizes 
the Task Data Sheets on a Tas}l List, 
totalling the time and the units of worle 
produced, e.g., collating 1875 billing sets 
in 10 hours . 

The supervisor will then combine the 
Task Lists: on the Work Distribution 
Chart, after completing the heading. The 
first activity (Filing-Clerical in the illus­
tration) is recorded on the first line of 
the body of the form. The tasks involved 
in that activity are then listed vertically 
in tb~ description column. The same 
procedUre is followed with other ac­
tivities, leaving a line or two blank be­
tween each group. Names of department 
members and their job titles are then 
entered at lihe top 'of the sheet in boxes 
indicated by (1) for name, (2) for job 
title. Units of work performed and hours 
are then entered from the Task Lists in 
the respective workers' columns. These 
are then toti:tlled for each task. Where 
significant, they may be totalled by 
activity. 

Values of the Technique 

When the Work Distribution Chart 
has been completed, the supervisor with 
his· people, can analyze the results. The' 
order of analysis would be to question 

the over-all activity first, then the task 
and finally, the worker columns ver­
tically. The objective is to eliminate, 
combine or improve activities or tasks; 
redistribute the work to use workers at 
their high~st skills, highlight jobs that 
need analysis as to methods, and 
evaluate and improve file skills and in­
crease the interest of the workers. Addi· 
tional values can come from better plan­
ning as to manpower needs. preparation 
for the handling of peak loads and reo 
scheduling of work to avoid the peaks. 

The Worle Distribution .Chart has 
pOl>Sibilities as a top level "steam-shovel" 
tool. In some situations, top manage­
ment people have been sold on the de­
sirability of keeping a reasonably ac­
curate record of their own activities. 
UsualIy the most that can be expected is 
that they will keep tIle record for a 
period of time, and then examine it for 
their own benefit. However, if top man­
agement can be persuaded to keep such 
a record, and then summarize it on a 
Work Distribution Chart, the benefits 
are even more far reaching. Duplication 
of activity and overlapping of responsi • 
bility are almost, always apparent. The 
impoftance of delegating the tasks or 
activities requiring less skill than found 
at the top level is also emphasized. 
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PART Ill: PRACTICAL APPLICATION 

"Information Request Project 

Special LEAA Project 
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HOW TO BE EFFICIENT, WITH FEWER VIOLINS 

The following is the report of a l~ork Study Engineer - a specialist in 
Methods Engineering - after a visit to a symphony concert at the Royal 
Festival Hall in London: 

For considerable periods the four oboe players had nothing to do. The number 
should be reduced and the work spread more evenly over the whole of the 
concert, tnus eliminating peaks of activity. 

All the twelve violins were playing identical notes; this seems unnecessary 
duplication. The staff of this se~tion should be drastically out. If a 
larger volume of sound is required, it could be obtained by electronic apparatus. 

Much effort was absorbed in the playing of demi-semi-quavers; this seems to be 
an unnecessary refinement. It is recommended that all notes should be rounded 
up to the nearest semi-quaver. If this is done it would be possible to use 
trainees and lower-grade operatives more extensively. . 

There se~ms to be too much repetition of some musical passages. Scores should 
be drastlcal~y pt!uned. No use~ul purpose is served by repeating on the horns 
~ passage WhlCh has already been handled by the strings. It is estimated that 
lf all redundant passages were eliminated the whole concert time of two hours 
could be reduced to twenty minutes and there would be no need for an intermission. 

Th~ ~onductor agrees generally with these recommendations, but expressed the 
Op~,~lon that th~re might be some falling off in box-office receipts •. In that 
u~:'kely event It.should.be possible to close sections of the auditorium entirely, 
wlth a consequentlal savlng of overhead expenses, lighting, attendance, etc. 
If the worst came to the worst, the whole thing could be abandoned and the public 
could go to the Albett Hall instead. 

--Anonymous memorandum circulating in London, 1955 

------::-----:------'------~----,--~--------
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GUIDE TO PART THREE 

The purpose of this section is to provide each participant with an 

opportuni.ty to apply the work simplification techniques explained in Part One 

and Part Two to a practical work situation. Two projects are included: the 

first, a hypothetical case study involving a private business firm; the second, 

a project to be selected by the seminar participants themselves, but related 

to their particular work environment in LEM. If at all possible, the LEAA 

project should involve the seminar members in a team effort. Discussion of 

p\~ject #2 will take place at the time of the first meeting. 

Project #1: Information Requests Procedure Study 

A. This project involves a private business firm which has as its 

primary purpose the fi 111 ng of i ndl vi dua 1 requests for i nformati on on a vari ety 

of technical subjects. Information requests are received through the regular 

mails. Once received, a request is processed and sent to the finn's operational 
J 

center within which the svryject-matter material is compiled by various technical 

specialists, the reports a!:.~~mb1ed, and the information sent to the requestor 

for a nominal fee. 

The Chief Information Officer of the firm has become increasingly concerned 

that the company will not be able to continue meeting its s,!;ated policy of 

fill i ng any i nformat; on reques t wi thin a two-day period, due to the i ncreas i ng 

number of requests being receivec. Accordingly, he has asked that a detailed 

study be made of the paperwork flow involved in the filling of requests. The 

object of the study is to ensure a continued adherence to company policy - i.e., 

a two-day turn~around period. A system study instruction (see sample #1) has been 

prepared and a project team appointed to conduct the study • 

.i' . 
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The initial step - selecting a situation 'for study - has thus been 

satisfied,'and an objective has been set. The steps still to be completed by the 

team are: 

2. Get all the facts 

3. Analyze the facts 

4. Develop the improvement 

5. Apply the improvement 

B. Getting the Facts 

1. As the first order of business the project team decides that an 

analysiS of the internal. mail pickup and delivery system might 

be of some benefit. Accordingly, the mail operation is broken 

d~wn into its .component parts (see sample sheet #2) ~ The various 

mail pickup and delivery functions are then charted on a flow 

proce~s chart (see sample sheet #3). A flow diagram is also 

prepared to. show the Jjhysical layout of.the various offices (see 

sample sheet #4). 

2. A procedure data chart (see sample sheet #5) is then made up. This 

chart traces three interrelated forms - the original information 

request, the processing instruction, and the information services 

noti fi cati on - as ;they each wend thei r way through theorgani zati ona 1 

maze from begiim,ing to end. 

The project team now has a fai r pi cture of the. paperwork flow 

as it. relates to the information requests procedure. ,That picture 

could be further refined, however, by transposing the detailed 

information incorporated in the procedure data chart, to a Rfocedure 

flow chart. 

~! 
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• 

3. Assignment -Each participant is asked to prepare a procedure 

flow chart from the information listed on the procedure data chart. 

, The assignment' wtll probab'ly take about two hours for those who 

are unfamiliar with charting of this type~ Please do not do the 

assignment, however, until after the introductory session with 

the seminar leader. 

, 'c. Analyzing the Facts 

1. Assignment - Upon completing the procedure flow chart each 

participant is asked to review the various charts and diagrams 

compiled, arid then to list all the' possible improvements in the 

paperwork flow process which may be of help in meeting the 

company's objective. 

NOTE: In this particular study we have not utilized the work 

distribution charlo If the above effort did not result in 

sufficient saving of time to satisfy the firm's objective, an 

analysis of the work loads of individuals involved in the request 

procedure might be of some value. 

D. Developing the nnpr~"ement 

E. Applying the Improvement 

A Final Note: The paperdork system presented in project #1 is not totally 

unlike some of those presently in use within LEAA. Although the LEEP 

and the Discretionary Grant Systems, as examples, are more complex than 

the Information Request procedure, the same type of analysis can be 

applied to them, and the same benefits in terms of time, simplicity, and 

cost may well b~ realized. 

... 1>,- .... 



SAMPLE NUMBER 1 

• ~IiPERWORK SIMPLlF!P'AT'.'D.N CONf~RENCE SYSTEM STUDY 

equ8stod byt:hie/. Prepared by 

• 
Study begins with Oep't., Operation, Form 

-rH6un1afidn 'Request" In rllp,lrool'J1;} St2rl-ed /01" deli/el''j 
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SA'MPLE NUMBER 2 

Prepare a Flow Process Chart of 'ir~ail Del ivery." 

Chart messenger. Four trips daily: 9 a.m., 11 a.m., 1:30 p.m. and 3:30 p.m. 

The mail is carried by a pretty young girl. She.carries it'in a shoulder bag 
with compartments for each section and one for mail. picked up en route. . . 
Mail is sorted ~n the mail room. The 9 a.m. and 1:30 p.m. trips include the 
mail from the post office. The "Deljveryll starts when the messenger'picks 
up the filled bag and' it ends when she completes sorting the mail picked up 
on the trip.' , 

Picks uprilled bag and hangs'o'n' shoulder 

Walks to Director's office 

Delivers and picks up mail 

. Waits while Secretary checks for mor'e mail 

Walks to Processing Section 

Delivers and picks u'p mail 

Walks to Research Section 

Deiivers and p';cks up mail 

Walks tp,B4dget 'Section 

Delivers and picks 'up'mail 

Walks to Systems ~ection 

Delivers and picks up.mail 

Walks to Accounting 

Delivers and picks up, mail 

Walks to Cost Section . 

. Del i v.ers and pi cks up mail 

.Walks to InformationOfficerfs Clerical Section 

.Deliversandpicks up mail 

Waits while Secretarycheck~ for ,other mall 

Walks to Operations 

Delivers and picks up mail 

. Wal ks. to Personnel 

D~livers,and picks up mail 

. Wal ks to Library 

Del ivers a~d picks up mail 

Walks to ~eproduction 

Delivers and picks up mail 

. Walks to Mail Room 

Sorts rnaj 1< pi ckedup on route 
.. . 
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FLOW DIAGRAH 

SAMPLE NUMBER 4 
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SAMPLE NUMBER 5 

SUMMARY PA~~PI!I! SIMPLIFICAT~ON CONFERENCE System I Numbtr __ _ 

Chart Mo. I -....:;..---
Page I of 

Date x)/: _M..-_ 
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OCEDURE DATA CHART to operation 

Handling, operation 
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No. 

dispose 
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CHECK LIST FOR PROCEDURE CHART 

1. Is the procedure really necessary? 

2. Is each major action in the procedure necessary? Is it in the best 
sequence? . 

3. Does each organizational element in the procedure have to be involved? 
Is the involvement in keeping with its assigned functional responsibility? 

4. Ir·~ the information input to the procedure satisfactory as to format, 
c~fcle and qual ity? 

5. I ~\ each form i nvo 1 ved in the p\40cedure necessary? I s each copy prepared, 
tltcessary? Is it prepared at the best time? Is the method of completion 
appropriate in view of person completing, volume and subsequent use? 
Could a rubber stamp be used instead of the form? 

6. Is each record (file, register, log, etc.) required? Is it maintained 
at the best point in the procedure? Is it maintained by the proper. 
orgapizational element and person? 

7. Is each operation and inspection necessary? Is it performed at the best 
point in the procedure? Could it be combined with other similar or 
duplicate actions? I~ it performed by the most appropriate skill? 

8. Could excessive movement be reduced by changes in layout? Are all handcarries 
really necessary and appropriate? 

9. Could delays be eliminated or cut down? 

10. Could steps be subdivided to reduce skill requirements? 

11. Where volume permits could machines be used? Could volume be pooled to 
justify mechanization? 

12. What consideration has been given to EAM and ADP application? 
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GUIDE TO PART FOUR 

It is our intent in Part Four to acquaint the seminar participant with 

the general principles underlying sound program planning, control, and 

evaluation; to apply these principles, at least in a tentative fashion, to 

an agency such as the LEAA; and, finally, to introduce a specific management 

tool - the Program Evaluation Review Technique (PE~T) - highly useful in the 

performance of the planning, control, and eva,}uation functions. 

The basic concepts underlying the use of PERT are defined ~nd illustrated 

in summary fashio~. If the participants find the PERT material of value as it 

relates to their own management planning, and/or, control and ev~luatiQn 

activities, they are encouraged to review the following two volumes describing 

in more detail the practical uses of PERT: 

(1) PERT FOR CM PLANNING 

(2) PERT.ma CM OPERATIONS 

The two volumes are designed for self-instruction, and each one can be completed 

in about three hours. The volumes are excellently arranged and illustrated, and 

are highly recommended to anyone interested in this particular management 

technique~" Each volume will be made available to. participants in the workshop. 
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PLANNING, CONTROLLING, EVALUATING: IN THEORY AND PRACTICE 
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Eart I Theory 

Introduction 

It is the purpose of this paper to present a brief analysis of the basic 
principles and processes underlying the planning, evaluation, and control of 
\")rgani~ational programs. The steps by which each of these activities are effected 
are described separately and in general terms; no effort ;s made to present the 
complex interaction of the principles or to apply them in more than a superficial 
manner to a particular program activity. It is left to the reader to make this 
more detailed application in tel~ms of his own particular adl11inistratiwe 
experience. Nevertheless, it is hoped that through a reading and discussion of 
the material contained herein, new insights into the subject-matter may be 
formed, and older ones refined. 

.I.he first Principle: A Clearly, Defined Objective 

"Manelgers must always keep in mind the principle that the kifld of 
organization they should have depends on the kind of results they want to achieve." 1 

To affirm that organizational structure and managerial technique must be 
adapted to the requirements of varying goals, is to deny neither the existence 
nor the utility of generally accepted organizational and managerial principles. 
Such affirmation is an assertion that these approaches and principles, divorced 
from particular standards or goals. do not order or define themselves; that the 
principles are not true universals, equally applicable in a precise, standardized, 
and objective manner to all organizational situations. As one must be aware of 
the rationale for the creation and operation of a particular type of aircraft, 
i.e., whether its prime purpose is speed, range, carrying capacity, or some 
complex combination of each, before specifying the exact aircraft design, so one 
must understand the prime purpose of any proposed organization before specifying 
definite structural and managerial arrangements. 

It is for this reason that classical organization theorists £ clearly assigned 
the highest priority to the def'inition of organizational objectives. Briefly, 
their approach to organizational design proceeded in the following manner: 

1) 

2) 

3) 

4) 

Definition or description of organizational 
objectives. 

Division of the main objective or objectives 
into a set of subgoals. 

Planning of general tasks or approaches designed 
to achieve those subgoals. 

Division of these tasks into particular jobs or 
positions. 

5) Grouping of these positions into homogeneous 
administrative units. 
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Out of their analysis emerged the description of generalized orgaB1zation 
principles, including unity of command, span of control, division of labor, 
line and staff, and the hierarchy of authority; and such manage,}~'ial functions 
as planning, staffinq, directinq~ coordinating, controlling, ate. But the 
application of these principles is hardly an automatic, self~~vident process, 
as 'those theori sts woul d readily admH. That aopl i cation depends upon such 
variables as the nature of organizational objectives, the 1mmediate external 
environment of the organization, i.e., its relationshiP5 with other grouns~ 
and the personal expertise and philosophies of its incl~viduai members. 
Educational institutions, governmental agencies, private corporations, and 
churchesobv;ously vary in these particulars, and it follows that the 
application of the managerial and organizational principles will vary accordingly, 
whether \'le are speaking of the manner in which authority ,is exercised, policies 
are established, coordination is effected, or evaluationt)taccomplisnments 
meas.ured. If the point is an elementary one, it is distinguished by the ease 
with which it is overlooked. 

Planning, Evaluating, and ControlljJ][ 

Although there is no distinct line to be drawn between the processes of 
planning, evaluation, and control, for analytical purposes Vie \,/ill treat 
these processes separately in the following pages. 

1) Pl ann; n9 for Jmpl ementati on 

Once a reasonably clear definition of organiz~tional purpose is 
achi eved, whether that purpose' i nvo 1 ves the educati on of the young, 
the reduction of crime, or~imply the realization of a profit - and 
whether the organization is one \long estabiished or newly formed -
plans for the attainment of that ideal must be formulated in detail. 

\ 

In its broadest meaning planni{l!1 has to do w'ith lideciding in 
advance what ;s to be done. II Formal, detailed planning "involves 
the explicit evaluation of alternative courses of action, selection 
of one of the alternatives for execf;tion, and formal communication 
of the decision to interested persons throughout the organization."I 
The immediate purpose of a plan or progra.m is to bring about behavior 
tnat leads to desired outcomes. To do this it must (1) describe 
actions and outcomes, and (2) serve as a formal guide to coordination.! 

The initial stage of program planning requires the answers to 
certain questions relative to the proposed program objectives: 

1. Are the program {plan} objectives consistent with the 
basic organizational mission? 

2. What is the essential nature of the objectiVe? 15 it to 
change behavior, knowledge, attitudes? 
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3. Who is the target of thhetProgramd?v'erWshealyt :~~e~~et~~a~:~~~~~stiCS 
of the target qroups t q maya. 
objectives? positively affect them? 

When is the desired effe~,;t to take place? Is it to be 
4. immediate or gradual and long ranqe? 

Are the objectives unita'ty or multiple? Is the program aimed 
5. at a singl~ effect or a series thereof? 

. t' t b attained? Hhat are the. 1ll±cific 
6. ~~~d~si~h~e~~~e~"~~af~in~, administrative structure, equipment, 

space, expertise, authority, etc.? 

7 • \~hat external envi romTlenta 1 fac~orsl' a~et rtE,; lQenvs~ntlreA~~e;~ere 
1 l't'c 1 and/or ~conom1C lm1 a ' 

~~~~eti~~ ~r~a~i~ations with similar or opposing program 
objectives? 

. h dly rhaustive of ii-he investiqatory 
Hhile thes~ que~tl0n~ are dar som:"inSight into~the general nature 

process! th~y wl1l 91ve t e rea er the nature of the answers to th~se 
of the 1nquny. As on~l~ef~ect~'~~rsitY of possible program objectwes, 
questions, and the bewl er'ryg ~ 1 exacT information is often 
however 7 the fact that iuan~~~:tl~~eYiniti~l imp1ementation of program 
lacking becomes apparen • '. 'f' 11 ecise may partially 
objectives., r~the~ than.b~ing ~c!e~~~e~~a AtP~his p~int "scientific 
reflect a subJectlVely 10 orme JU. .; t the II art" thereof. 
management ll gives \'lay at least temporarl Y 0 

Program Evaluation 

'I; the initial formulation and.imp!eme~tation of ~60~~~meZ~i~~t~~~s 
is experimental and a matter of sUbJectlVe Jud~me~~, ~cc~mulates. \'Ihereas 
should be less so, especiall~ as.programee~~~~l~~di~ated to define the 
the purpose of pro9

l
,ram ~l~~m~gt~~it~~sw and procedures f~r a~complishiry9 

problem and to spe ou .e c t rovida an objectlve (quantl~ 
stated objecti"~s, evaluat,on/~~eavO~~ntOt~ which the program has achieved 
tative,.factual) assesssment Of theesep~cifiC points of exploration in any 
the deslred results. ome 0 
eva 1 uat; ve study wi 11 i nel ude: 

'f; c sses and failures. _ determination of the reasons for spec1 c SUC e 

. the pr,'nc;ples underlying a successful program. 
.' - uncover1 ng 

_ laying the basi s fo.r further. research. on the reasons for the 
relative success of alternatlve techn1ques. 

b d for attaining objectives, and 
- redefining th! meanslto ed ~~~goals in the light of research 

even to redeflne goa s an 
findings • 
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The steps necessary to the actual conduct of an eva 1 uati on "'IOU 1 d 
be of the following order: 

1. Identification of the goals to be evaluated. 

2. Analysis of the problems with which the program 
activity must cope. 

3. Description and standardization of the activity. 

4. Measurement of the degree of change that takes place. 

5. Oetermination of whether the observed change is due to 
the activity or to some other cause. 

6. Some indication of the stability and durability 
of the change. 

Ideally, this evaluative component should be built into the program 
at the very first stages of the planning effort. 

A final caveat: A program cannot be effectively evaluated where 
there-are no clearly defined objectives or criteria of success or 
failure. In some instances, unfortunately, the nature of the organ­
izational mission may place its direct measurement beyond the realm of 
possibility. To use a rather extreme e~a~ple: If th~ stated goal.of 
a church is "to save souls," church adm1n1strators \,-1111 of necess1ty 
be satisfied with measuring that objective indirectly. Church membersllip, 
communions, money collected, etc. may be utilized as ~ubstitutes,. . 
assuming that the particular substitute has some meanlngful relat1onsh1p 
to the ultimate organizational purpose. In some governmental programs 
this same necessity of sUbstitution for a direct measurement may be 
present. 

3) ProgrCl.,!!!. Control 

If the planning of a program and its subsequent evaluation are to 
have any real value, it is essential that agency administrators have 
some realistic means at their disposal to control the implementation of 
that program. A perfectly ,designed p1an for effectuating a given program, 
and a highly sophisticated evaluative technique will be less than success­
ful if top administrators a:e foreclo~ed, for whateve~ reasory, fr~m 
effective control of operatlng subord1nates. If one 1S deal1ng wlth a 
typical superior-subordinate relationship, wherein operational personnel 
are dependent upon supsrvisors in terms of salary, promotions, etc., 
the basic control cycle may be stated as! follov/s: 

1. An official issues a set of orders. 

2. He allows his subordinates time to put each order into effect. 
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3. He selects 'certain orders for the evaluation of his 
subordinates~ performance. 

4. He seeks to discover what has actually been done at 
lower levels as a result of the orders he is evaluating. 

5. He compares the actual effects of his order with his 
original intentions. 

6. He decides whether these results are effective ~nough 
to require no more attention; ineffective but U1\Jikely 
to be improved because of obstacles encountered; ~r partially 
effective and capable of being improved by further orders. 5 

7. In the last case, he issues further orders, starting 
the cycle aqain. 

Control and evaluation, thus, proceed hand in hand. 

The effectiveness of the control cycle will depend upon the manner 
in \'/hich officials issue orders, and upon the way they collect their 
evaluative information (the authority to issue orders and to obtain 
pertinent information is assumed here). For example, if effective 
co nt 1"0 1 begins with issuing orders, then the less ambiguous and general 
these orders are, the less discretion is delegated to subordinates, and 
the less need for extensive review efforts. At the same time, this may 
produce a dangerous rigidity detrimental in itself. In any given case 
a balance between the need for organizational flexibility and organizational 
control will have to be found. Clear-cut organization will, of course, 
aid in 10catinq the individual or individuals primarily responsible for 
meeting a specific objective or standard. If duties have been clearly 
defined, it should be a relatively easy matter to identify the people 
who are concerned with the activity that is to be controlled. 

Secondly, officials will have to develop objective measures of 
performance, and specific standards stated in terms of those me&sures. 
Performance budgets, quality control standards, profit levels, sales 
quotas, and time control standards are examples of such measures. 

Thirdly, the preparation of standardized reports by subordinates 
will not only furnish information to superiors on a regular basis, but 
will also serve to remind each subordinate that he must meet certain 
standards of performance. 

In practice, top officials cannot review everything done by 
)ubordinates in response to their orders. It follows that they ought 
to review only the most important responses or those most likely to be 
executed badly (management by exception). Some alternative \'Iay5 of 
selecting specific behavior for review are: 

-, 
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reviewing only those matters that create strong 
feedbacks from external agents. 

- reviewing only significant deviations from standard or 
preplanned performance targets (management by exception). 

- reviewing only those decisions about which subordinates 
cannot agree. 

- reviewing only those matters above a certain quantitative 
level of significance. 

-reviewing a certain number of matters selected at random. 

Finally, the use of independent monitoring staffs, divorced 
from the burden of line operation responsibilities, may be used by 
administrators to enhance their evaluation and control of line 
activities. Examples of monitoring agen~;es are the Army's 
Inspectorate General, the General Accounting Office, and the numerous 
other audit groups prevalent at the federal, state, and local 
governmental levels. 

Surrmati on_ 

The principles and procedures touched upon above are.not easi~y ~r. 
automatically applied. A great deal depends upon the env1ronment 1n Wh1Ch an 
organization find~ itself, the program expertise of its members, and the 
accumulated managerial experience of its top officials. Given orga~izations 
differ substantially in these respects, and it must be left to the Judgment of 
officials in any particular organization to make the most beneficial application 
of these principles to their own situation. 

In the following section an effort will be made to sketch a general outline 
of the planning, evaluation, and control processes as they might apply to an 
agency such as the LEAA. This is ,not an attempt to pr?vide definitive answers 
to particular organizational oroblems; those answers w1ll have to be worked out 
over a period of time at the operational level. The material which follows merely 
tries to provide an initial insight into the nature of those problems, and to 
raise some of the questions pertinent to their analysis and resolution. 
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Part II Applicat~ 

,Jeclaration of Purpos~ (Title I) 

It is the declared policy of the Congress to assist State and local 
governments in strengthening and improving law enforcement at every level by 
national assistance. It is the purpose of this title to (l) encourage States 
anJ units of general local government to prepare and adopt comprehensive plans 
based upon their evaluation of State and local problems of law enforGement; , 
(2) authorize grants to States and tinits of local government in order to improve 
and strengthen law enforcement; and (3) encourage res earth and development 
directed toward the improvement of lavJ enforcement and the development of new 
methods for the prevention and reduction of crime and the detection and apprehension 
of criminals. 

Part A - Section lOl(a). There is hereby established within the Department 
of Justice, under the general authority of the Attorney General, a Law Enforcement 
Assistance Administration. 

ProgrC!!]! Plannil)ll and J.i!!Elementation 

A. General Observations 

(1) 

( 2) 

(3) 

(4) 

. ,., 

For purposes of simpli'fi~ation let us assume that W~ may define 
the overall program objective as "reduction of crime and 
de 1; nquency. " 

t'leaningful statistical measurement of the number and types of crimes 
committed during a ~iven period is possible if standard reoorting 
systems are establisiled. Over a stated period of time, such 
measurement will provide an insight into the actual impact of the 
agency's efforts toward the objective stated· above in #1. 

Three levels of government - federal, state, and local - are to De 
engaged in the planning and implementation of the program. 

The planning-implementation role of each participant must be defined 
in some detail, keeping in mind the "semi-sovereign" nature of the 
state and local units - a point which has important ramifications 
for the federal control function. 

a. liThe Omnibus Control and Safe Streets Act of 1968 specifically 
recognizes that "crime is essentially a local problem that ;1 

must be dealt with by state and local governments if it is to 
be controlled effectively." The funding package for that Act, 
especially the block grant concept, clearly places major 
respons i bil ity on the states and 1 ogi ca 11y then defi nes ~he 
central federal role largely in terms of supporund ass1stance.,." 
( LEAA Tas k Force Report, p. 11J. . 
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(5) 

(6) 

For our purposes, toen. let us assume that the partnership can be 
defined in general terms as one in which the federal agency plays 
an enabling or staff (support and control) role, and in which state 
and local units act as the primary planning-operational units. 

Some decision must be made as to the degree of decentralization of 
the federal activities. Given current LEAA policy this would mean 
thorough-going decentralization. (See Redelegation of Authori ty 
to Regi ons). 

B, Pro~ram Planninq 

(1) If n reduct; on of cri me and deli nquencyH is the overa 11 goa 1 to be 
achieved, definite planning as to how this is to be accomplished 
must be forthcomin~. If there is any uncertainty here experiment~tion 
will be necessary. ~ecentralization of operational activities amonq 
tile states will be an gdvantaoc because of the potential variety of 
approaches to the problem. 

(2) This decentralization of operational activity, and the resulting 
variety of approacnes will be meaningful, however, only to the extent 
that activities of the operational units are given systematic guidance. 
This direction must come from a v/el1-dra\'m, detailed state El!!.!. of 
action (state compt'ehensive plan). It is at this point that federal 
"revie\'l and support of operational activities would logically begin. 

(3) ~hile the states are primarily responsible for creation of the 
comorehensive plan 1 it remains the responsibility of the federal 
partner to ensure that each plan has some direct relationship to 
the problem of crime, and that it is a detailed plan of action designed 
to meet those problems (this assumes that control and evaluation 
functions are in fact assigned to the federal partner) . 

(4) While the ultimate goal, again, is the reduction of crime, subqoals 
leading to the realization of the larger objective will have to be 
formulated. Thosesubgoals, \/hether they re~ate to the improvement 
of police action through better training, improved court administration, 
correctional reform, or whatever, \</i11 (a) have to be reasonably related 
tot.he overall goal, and (b) be measurable in terms of their imoact on 
that goal. If these points are neglected in the initial planning process, 
meaningful control over implementation is unlikely - whether that control 
is exercised by federal gr state officials. 

C. Program Control and Support 
! 

d 

(1) As nas been indicated, federal or state control over plan implementation 
begins With a clearly drawn comprehensive plan. , 

(2) Jverall control involves a continuing review of state and local imple­
mentatiol1 procedures in terms of their compliance with (1) statutory 
law and 'btimini strati ve regulations l and (2) in terms of theponsistency 
of individual action grants awarded s to the particular subgoals posited 
in the comprehensiVe plan. 

. () 
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Thus, the purpose and procedures under each action grant should 
be clarified as they relate to a specific subgoal. If this is 
not done evaluation, becomes largely subjective. alld control i.§. 
reduced to seeing that statutory and administrative regulations 
are' complied with. 

(3) A variety of periodic standardized operating reports from the 
state and lacal units might be required on the status of current 
grant activity, problems encountered, crime statistics, etc. 
Periodic financial audits would also be required. 

(4) Operations support on the part of LEAA regions would involve 
such activities as: 

a. consultation with the states in the development of the 
state comprehensive plans. 

b. financial, management, and budgeting technical assistance 
to the state and local units as requested. 

c. technical assistance in specialized program areas as police, 
courts, and corrections as requested. 

(5) A continuing problem for the federal partner in the areas of control 
and support is the relative legal and political independence of the 
state and local partners. Ultimately, the degree of control and 
support of operational activities possible will depend upon the 
readiness of state and local units to comply with and, indeed, to actively 
seek the technical assis.tan~e of the federal partner. 

The nature of federal-state-local contacts, thus, becomes a 
pivotal question; one \'Jhich may be basic to regional office organization 
and administration. Should selected regional personnel~ for example, 
be stationed within the indi~idual states in order to work with state 
and local officials on a day-to-day basis? Should task forces made 
up of technical assistance personnel visit the respective states 
periodically to observe practices, and to provide needed expertise? 
Should regional personnel remain largely in ther.egional offices, 
respond1n~ only to specific state and local requests for assistance? 
Answers to the above questions may have important consequences for 
the quality of support and control functions exercised by the regional 
offices and should be given serious consideration in any analysis of 
regional 'office administrative structure$ 

(6) The 1971 LEAA Task Force Report,and the Staff Study on regional 
offices conducted by the~ j~anagement Planning and Review Division in 
April, 1971, each made spec; fic recommendations concerning the 
organizational structure of the regional offices. No further effort 
in that direction shall be made here, except to say that regional office 
administrative structure should reflect the actual,_\working role of those 
offices. Until that role, as it relates to the state and local units, is 
precisely defined a degree of ambiquity win probably exist in regional 
offi ce admi ni strati ve practi ces. . 
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FOOTNOTES 
; " 

1. ~~errill, H.F. Classics .!l!.~.na~eme,nt, p. 132, 

2. See 1I:~otes on the Theory !)f Organi~ation,1f Papers on the Science 
of Administration." T. Gulick and T, Vrwick~ ed$.'\1937). - . 

3. Emery, J.C. O\gan;zational P1a.nnin~!lli! Control Systems, p. 108. 

4. I bid" p. 1 09. 

5. Downs, Anthony~ Inside Burea,ucrac¥? p. 144. 
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NETWORK SCHEDULING (PERT) 

The Uses of PERT 

The process of management may be defined in three steps: Establishment , 

of objecti ves; di re,ction and attai nment .2!. object; ves; and measurement .Q.f. 

resu~ts.· Once the objectives are establHihed and plans laid to accomplish 

the objecti ves, the manager wi 11 organi Z}fl, communicate, moti vate, di rect, and 

guide or counsel. As operations start, controls are established and results 

are measured and evaluated. fhese become part of the information gathering 

step which starts the cycle again. 

PERT application to a system program directly affects the planning effort, 

and provides a tool for measuring, ev~'uating, and controlling the system. More 

specifically, PERT can be: 

(1) A visual method of showing, in sequential order, the 
activities necessary for the fulff11ment of stated goals. 

(2) A method of structuring and coordinating activities So that 
their interrelationships become clearly evident. . 

(3) A m~thod of estimating the completion date of an entire 
proJect or any segment of the project, 

(4) A method which w~ll indicate possible areas of improvement in 
resource allocatlon so that the completion date 'of the project 
may be advanced. ~ . 

Activities and Events 
,- ~ 

Simply stated, a PERT chart is a diagram which shows the relationships among 

the activiti~~ a~d events of a project .. as in thE! following illustration: 

• 

• 

• 

• 

• 

--
• 

• 

• 

• 

• 

[jJ ______ ....;.;)lIIo.I 

i." 

Activities are things being done, chara\cterized by people using facilities oVer 

some period of time to accomplish a stated objective. Examples would be: 

preparing, researching. buildin9, negotiating, deciding, testing, etc. Activities 

are the Itflow lt of a network, and it ;s this flow of human effort, materials, use 

of facilitie~, investment, expenses, and progress towards an objective, which can 

be controlled by the manager. 

Events are points in time which indicate the beginning of or ~he completion of 

one or more activities. EVE!nts do not take time in themselves to complete. Events 

are meaningful, specific accomplishments, either physical or intel1ectu~1 that 

do not consume time or resources, Each event, such as "report preparedl' is shown 

on a PERT chart by a numbered circle. For example, 0 repv'esents even~. number 3. 

An activity such as IIprepare a report" is represented by an ar'row (err . )). 

Arrows are never used alone, however, because each activity starts with a leader 

event and ends \,/ith a follower event,. For instance~ in 0- >0 
event 3 is the 1 eader event and event 4 is the follower event" The arrow represents 

the activity necessary to advance the project from event 3 to event 4, and is 

called "activity ~-4." Activity 3-4 cannot start unless event 3 has occurred. 

Similarly, event 4 cannot occur until activity 3 ... 4 is c:omplet~d, 
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Backward-Chaining 

J\nalysts "tho study work operations have learned to help the expert workman, 

who often works by habit, to remember each step necessary to do his job by askfng 

him to first describe the last step he does in completing the job. They then 

ask, "Hhat is the next to last step you do?" This "backward-chaining" type of 

questioning is carried through each step of the operation until finally the first 

step in the process is described. Because Y"emembering IIbackwards li is difficult, 

our minds think slowly and carefully. When we are thinking backwards, we cannot 

"jump ahead" by forgetting in-between steps, and we usually remember every step 

in its proper reverse order. 

Backward-chaining is one of the most important concepts of PERT. First 

we state our goal; that is, where we want to be when we have completed the last 

step. Then we work backward step by step to where we are now. In PERT, each 

step is known as an activity and every project consists of a chain of activities. 

Surrmarl. 

Some the the vocabulary and symbols used in PERT have now been presented. 

Here is a short review to help you remember them. 

DEFINITION 

REQUIRES 

REQUIRES NO 

ACTIVITY 

Work needed to 
advance the 
operation from 
one event to 
the next. 

Time, 1 abor, 
materi al , 
resources. 

EVENT 

The start or 
completion of 
an activity. 

Time, labor, 
material, 
resources. 

MILESTONE 

Any outstanding 
event. 

Same as event. 

".' 

.,' ..... , . 

" :. 
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_________ ,'!II' ______ IL-______ _ 

VERB FORM 
USED TO 
DESCRIBE 

I DENTI FI ED BY 

SYMBOL 

ACTIVITY 

Active form 
ending in "ing" 
or command form. 

Number of leader 
~vent, hyphen, 
number of 
fo 11 ower event;. 
such as 
"activity 1-2." 

~)--0 

PERT Activit,l Time Es:timate (te) 

EVENT 

Past tense; 
usually ends 
in "-ed." 

Number within 
a ci rcle. 

MILESTONE 

Same as event. 

Number within a 
circle enclosed 
by a square. 

The most direct way of estimating the time required for an activit,l (its t e) 

is to use cOrmlon sense coupled with a knowledge of the job to be done. In making 

your time estimate (t:e) for each activity you must have a thorough knowledge of 

the amount of resourc:es available for the activity ana the quality of those resources. 

Once the te (estimated time) for an activity has been derived, you should 

state it in terms of whatever measure is appropriate for the project. Most 

important programs or· projects require several weeks, at least, to complete, so 

that the activity te's can be stated in terms of work days. Regardless of how 

you decide to measurE~ the te's for activities (months, weeks, days, or hours) you 

should strive for acc:uracy. Whenever better estimates are available, use them. 

The project char-ted. below contains parallel activities. The figures within 

parenthesis represent estimates in work-days (te) for the accoll1plishment of each 

activity between the event circles. Note that the length of an arrow has nothing 

to do with the time required for the activity it represents. 
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In the above chart there are .!!LQ. activi ty paths. Path 1-2-4 w'i 11 take 5 days 

to complete, while path 1-3-4 will take 11 days. Activity 3-4 wi'll not be 

accomplished until the 11th day of the project. The shorter activity path can 

easily be accomplished within that time. As a rules remember that the shortest 

time that an event - in this case event 4 - can c!.:cur after event " is determined 

by the longest activity path leading to that event. That longest path is known 

as the critical path. It is called critical beCause if any of the activities along 

this path should require more time than was originally estimated, the whole project 

wi 11 be delayed. Remember that the time necessary to compl ete the criti cal path 

.1!. identical with the t'ime required to accomplish that particular E.kr! .Qf.action. 

Management's attention should, therefore, be initially focused on the critical path. 

PERT Event Time Estimate (TE) - -
The estimated time that an event will occur after event 1 is known as the TE 

for an event. The TE of an event is always found by working backwards from that 

event to the first event~ along the path which requires the most time. 

Using a slightly more complex chart, the tel's are listed, and TE's are calculated 

as shown; 

(6) 

\ 
1 

(J 

• 

j ( 
, 
" \,\ 

,', 
'11 

I 

The cri ti ca t Hath of the above subject ; s 
1-2-4-6-7-8, and the total TE ;s 11. 

workdays. 

Latesi N.'owab1e ~ (TL) ,t is usually abbreviated 

- The estimated ~rliest time for ~he com:l:t:~ k::W::g
e
::: latest allowable time 

1 addition, however, we are ,nteres e , 
as TE' n h T for any event 1S 

'. event abbreviated as TL. TeL ' 
for the complet10~ of an , ccur without delaying the 
d f'oed as the latest allowable time that the event can 0, , 

e 1 indicated by the critical path • 
P\~oJ' ect beyond the number of days. t 

'f' event take the TL for the entire proJec 
, the TL for a spec1 1C , To determ1 ne , f the spec; fi c 

, 'he number of workdays required to advance. rom 
and subtract fr~m 11 t th leads back to the event, 
. . t Where more than one pa ' , 

event to thebeendde::~::.:r::e:h~ longest path leading back to that event. In the 
the T L vii 11 

char't. the TEIS and TL's are both calculated~ 
following • 

Tlo • 11~ 
TE = 10 (11) 

TL = 28 [JTl = 34 
TE = 28 (6) 4 
~ __ ---,." . 8 TE = 3 

(12) 
TL =,9 
T = 5 ' E . ' , . t;s the same as the 

that the TL for the entl re proJec - " ~ .• We have assumed in thi s case, 
This may nat be ~rue io everY case, howeve,:' 

TE for that project. , 

• 
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Event Slack Calculation 

Event slack time (S) i~ the amount of time we may delay an event without 

d,el ayi ng the compl etion of,the project. It is computed as follows: 

TL - TE = S 

If we assume that "project TL" = IIproject TEll then the slack time is zero 

for any event on the critical path because TL = TE for every event on that path 

(see above chart). In such a c.ase, the delay of any event on the critical path 

will obviously delay completion of the project. Thh will not necessarily be 

the case with events which ~re not part of the critical path, however. Using 

the sample network above, notice that event 2 has zero slack. In other words, 

no delay of activity 1-2 can take place without delaying the entire project unless 

some other activity along the critical path is reduced in time. Event 5, 

however, has a slack time of 6 days. This means that activity 2-5 may be de'JG\yed 

by six days without increasing total project time. This allows management 6 

days of slack before starting activity 2-5, and the idle resources may possibly 

be used elsewhere during that period, even to shorten the time of the critical path 

itsel f. 

Activity Slacl Calculation . ' 
So far we have discussed the effect on a project should the occurrence of 

certain events be delayed. An event, however, will be delayed only if the te of 

one of its leader activities is increased. That is, if any particular activity 

requires more time than was originally estimated, and if its leader event cannot 

be advanced, then its follower event will be delayed. Strictly speaking, slack 

time can only apply to activities because .activities, not events, require time 

and resources. 
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The calculation of slack fOl':.an activity is only slightly more complicated 
\ 

than that for event slack. Read thes~; instructions carefully and you should have 

no trouble. 

1 • Ca 1 cu 1 a te the TEl sand T L 's for a 11 events. 

2. Locate the activity whose slack you wish to calculate. 

3. Write the TL ()f the follower event of that activity. 

4. Starting from this follower event find the longest chain of 
activities back to the first event of which the activity forms 
a part. 

5. Add all the te's along this chain. 

6. Subtract the sum of these te's from the TL of the follower ~vent of 
the activity whose slack you are trying to find. 

7. Tour answer is the slack for that activity. 

The activity slaff time in the above network is as fo\lows: 

Activity: 1-2 1-3 1-:-4 2-4 2-5 3-4 3-6 4-6 4-7 

Slack: 0 4 11 0 6 9 .-L 0 3 - - .....-- -
Activity: 5-7 6-7 7-8 

Slack: 6 0 0 

Exercise 

Write the critical path and calculate the TE'S, TL's~ and theactivi~.l. 

slack time in the two PERT charts below. 

\\ 

j) 
II 
II 

JJ 
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Activity: 1 .. 2 

Slack: .-

Activity: 1 ... 2 
Slack: -

TL~ ----. 
T[=_ 

1 .. 3 1 .. 4 2 .. 5 3-5 

-- -

. . 

(7) 

TL = ·:t --TE : --
1 .. 3 1 ... 4 2 ... 3 2 .. 5 

- - .--- --.-

4 .. 5 

-

Th = __ 
TE = .... _____ _ 

2-6 3-6 4-6 

- - -
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Summary 

The essentials of PERT analysis may be stated in the following terms: 

1 • S tate your intended goa 1. ' 

2. Working backwards from the goal~. list all the activities 
necessary to attain it. 

3. Construct a PERT chart (may be done simultaneously with step 2), 
working backwards from the last event of the project which 
represents the goal., 

4. Estimate te's for all activiti~s. 

5. Determine T£I S and TLls for all events. 

6. Find the critical path. 

7. Calculate the slack for all activities. 

8. 

9. 

10 . 

If a scheduled completion date (TS) for an event has been set~ put 
it in terms of days after event 1 and use it as the TL for that event. 

Incorporate new, better, estimates for activity times as they become 
available. 

Allocate resources from non~critical to critical activities to shorten 
the time required for the project. . 

Now return to the first page of this section and re~read the statements describing 

the purpose and use of PERT charting. 
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ExAMPLE OF NETWORK DIAGRAM FOR REDUCTION IN 

JUVENILE NARCOTICS PROBLEM o -MII£STONE (EVENT) 

- .... - - PROJECT OR TASKS (ACTIVITY) 
EQUl P CENTERS . 

--.....- - NO PROJECT OR TASK (DEPENDENCY) 

ESTABLISH 
PERSONNEL 
FACI L1TtES 
REQU I REMENTS 

DEVElQP 
TRAINING 

PROGRAMS & 
rMTERIAlS 

LOCATE TREATIVt:NT HIRE & TRAIN STAFF 

CENTERS 

ESTABLISH 
SELECT AND TRAIN SQUADS 
. POll CE SQUAD5 (REFER TO 

CENTER) 

SELECT AND TRAIN ESTABLISH HIGH SCHOOL 

HIGH SCHOOL PROGRAM (REFER TO CENTER) 
COUNSELORS 

.. 

INITIAL CENTER 

PROCESSING 
JUVENILE 
ADDICTS 

• • • 
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