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CHAPTER I

INTRODUCTION

This is a stud y of cur r ent p ol ic ies  and p r o c e d u r e s  in the Depart-

ment of Defense  for  de ter r r .in ing  and app l ying personal , r est , and

delay (PR&D) allowances in its m a n u f a c t u r i n g ,  ma in t enance, and

warehousing opera t ions .

Th e stud y rev iews  the p r a c t i c e s  of the f ive  major component s of

the Depar tmen t  of Defense :  A r m y ,  Navy,  Air Force ,  Mar ine  Corps

and the Defense  Supply A gency .

A critical analysis of these prac t ices  is made  for  the purpose

of determining the principal  f ac to r s  respons ib le  for the d i f f er e r 5ces

in these policies and p rocedures  and the resul tant  f ac to r  va lues .  The

desirabi l i ty  and pract ical i ty of developing uniform policies , pro-

cedures , and factor  values for  use by all Depar tment  of Defense

installations is also evaluated.

The Need For Persona l,  R e s t  and Delay Al lowances

Sinc e the advent of Scientific Management , the use of scientific-

all y de termined time s tandards  f o r  work has been a neces sa ry  in-

gredient  of good management . Freder ick Winslow Tay lor , often
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ca llcd the f a the r  of Scient i f ic  M a n a g e m en t , said that th e most

imp ort ant c a u s e  of poor m a n a g e me n t  is:  “The p ro found  i g n o r a n c e

of emp lo y e r s  and the i r  fo r e m e n  as to the t ime in which var ious  kinds

of work  should be done , and Lthatj this ignora n ce is sha r e d la rg el y

b y the w o r k m e n .

H is concern  with de ter m in in~ the proper  time irs which various

kinds of work  should be done led to his development  of t ime stud y, a

wor k m e a s u r e m e n t  technique stil l  in w:de use today.

Work m e a s u r e m e n t  is conce rned  with developing a real is t ic  time

in which a task  can be completed.  The de te rmina t ion  and app licat ion

of PR&D al lowances is n e c e s s a r y  to the development of any time or

output s tandard .

1Tay lor , F rede r i ck  W . , Scient i f ic  Managemen t,  Harper  and
Brothers , New York , 1947 , p. 30.

2Barnes , Ralph M . ,  Motion and Time Study : Des ign  and
M e a s u r e m e n t  of Work ,  5th Ed.  , John Wi ley  & Sons , Inc. , N. Y.
1963 , p. 10. Mr .  Barnes  obse rves  111t is general l y ag r eed th at tim e
stud y had its beg innin g in the machine shop of the Midvale Steel
Company in 1881 and that  F reder ick  W . Tay lor was its orig inator . ”
Cited b y the Sub-Committee on Adminis t ra t ion  of the ASME , “The
Present  State of the Ar t  of Industrial  Management , ” Transac t ions  of
the ASME, \T ol 34 , pp. 1197 - 1198 , 1912.

_ _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _  __  __  “ - -~~~--~~~~~~ -~~~~~~
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In the st~~) ’ ~v a t  ~~~ s ta~i ’. ~‘r L ’c ’r ? u r e , f o r  ~~~ r rp~e , t he

obse rved (~t v€  ra~:e) t . ~~t~~C ~S l e ’.e l  ~d ’~ ~ t~ c orr~~~po nd to  the  ~~~~~

w h i ch  a t r~~ ne~ ~~‘ u1~ —~~- r  c:~n c’ ’~ .p i~ -~ a ta s~ vh i ] c w or ~~i n ’  ~t a

rnal ~ff ’r t .  t ’his t :~~~. ’: is u~~un1 lv  ay t e r :~~~r~ d b y r e lat~ v e l , - sh o r t

d u r at i o n  t :  ~~~ t- ~tu ’a i e  ° . For th i s  r ca  on the r et a r d in ~ e f f e c t s  ~: ía—

ti g ue and t h e  ~‘.or k s t  p ’ a g e  caused wh~1e a t te nd i : a :  to p er s o n a l  ne— ’ds ,

and o t her  i:~ erru ot io ns will  act have  ht  en t a k e n  :nt ~ accou i~t.

Any r e a s o n  which  j u st i f i~~b 1; p r e v e n t s  such  id e a l  : e r f or n ~ a r c c  is

cause for  a dj u s t i n g  the ;i~~ -~~~~~t~ me to a rn~~r e  r e a l i s t i c  f i n u r o . If a

worker  is observed over  a long p e r i o d  of t ime , m a n y  in t e r rup t ions

may be cont r oll ab le  b y the w o r k e r , whi le  m a ny  of them are  b e , -or.d

his cont ro l .  For th is  r eason  it is c u s to ma r y to make an  ad~~ t i~~n t o

the normal  t ime to allow for these  de l ay s .

3The effor t  which a w o r k e r  exe r t s  w h i l e  p er f or m : n~ a t a s k  v a r i e s

throughout the work  day.  Thus , when he is o b s e r v e c ,  he may not be
working at the normal  e f fo r t  fo r  tha t  t a sk .  The anal y s t  must  make  a
ju d gment as to the pe rcen t  (e :ther  ~~~~~~ or lowe r) cl normal  ellort
at which the w or k e r  is w o r k i n g .  I f thk~ pace is below no rmal  the
observed t ime will be hig her  than norm a l  and will be adjus ted dcwn-
ward.  If , on the other hand , t he w o r k e r  is exe r t ing  above normal
effor t , the observed  t imes will be lower  than normal and will be
adjusted upward .  For example,  if the w o r K e r  is jud ged to be work ing
at 10% above normal p e r f o r m a n c e , the obse rved t ime  is i n c r e a s ed  b y
10%. This process  is called “level ing ” and the adjusted time is
called the normal or base t ime.



4

Backcround of th e Stud y

In 1917 , Con g r e s s  app ended a r ide r to th e annua l  App r opria tions

Bill spec if i ca l l y pr ohibi t ing the use  of mechanical  t iming devices to

improve the ef fic iency and e ffec t iveness  of Federa l  Government

activities. The res t r ic t ion cont inued until 1949 when , as a result  of

the Hoover Commission studies , the r ider  was el iminated and

Federal  depar tments  and agencies were  directed to establish formal

management improvement  p r og rams .

The Department  of Defense , along with other Federal  depart-

ments and agencies , cautiously inaugurated work measurement  pro-

grams  as par t  of thei r  management  improvement  p r o g r a m s .  Lack-

ing the industrial  eng ineerin g capabili t ies to develop these  programs ,

the commands employed a number  of consulting organizat ions .  These

programs were  f i r s t  introduced in those types of activities in which

private industry  had alread y proven  their value. This included

industrial typ e activities such as arsenals  and sh ipyards .  Quasi-

industrial  operations such as maintenance and warehousing were

included during the mid-1950 ’s.

The work measurement  programs within the Department of

Defense have been slow in developing,  pr imar i l y as a resul t of

management not recognizing its potential use. Private indus t ry ,

however , has long recognized the importanc e of work measurement
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as a means for  d e t e r m i n i n g  the s t anda rd  t i m e requ i red  to p e r f o r m  a

task.  The r e su l t an t  work  m e a s u r em e n t  s tandards  have  been U S C d

advan tageous l y in many indust r ia l  es tab l i shments  fo r :  (1) e st im , t i n ~

the t ime and costs to complete a task , (2)  scheduling p roduc t ion ,

(3) balancing the  work of men and machines , and (4) d e t e r m i n i n g  and

controll ing labor costs .

In 1962 , th e Di r ec tor  of Product ivit y Eng ineer ing in the Off ice  of

the Assi s tan t  Sec re t a ry  of Defense  for  Installations and Log istics put

his full support  behind the at tainment of maximum economical us~ of

work measurement  s t a n d a r d s .  A de ter ren t  to improvement  in the

work measurement  p rog rams  is the lack of uniformity among the

programs of various commands .  One of the reasons for  this lack of

un i fo rmi ty  is the d i f f e r en t  modus operarsdi of the many consul t ing

organizations which were  employed to develop the p rograms .

At the present  time there  is still no uniform policy or p rocedure

for determining and app lying PR&D allowances in the Department  of

Defense.  - 
-

The need for a stud y of the PR&D allowances within the Depart-

ment of Defense  became part icularly apparent with the advent of the

Warehousing Gross Per fo rmance  Measurement  System (WGPMS).

This is a sys tem for measuring the performance of all major Depart-

ment warehousing installations in the continental United States.
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The work measu rem ent s tandards  in this sy s t em  u t i l i7 ed  a s t an d a r d

or “ cons tan t ” PR&D al lowance.  The s e r v i ce s , h o wev er , each f el t

tha t  the a l lowance should be the same  as they use in t h e i r  i n ter n a l

work m e a s u r e m e n t  p r o g r a m. It was evident f rom the se  d i scuss ions

that the re  is l i t t le  un i formi ty  of pol ic ies  and p r o c e d u r e s  concern ing

PR&D allowances among the s e r v i c e s .  Fu r the r  on-s i t e invest igation

b y the Di r ec to r  of P r o d u ct i v i t y  E n g i n e e r i n g  revealed that the policies

and p rocedures  var ied si g n i f i can t l y not onl y among the services , but

in many ins tances , a~nong  commands and installations within a par-

t icular s e rv i ce  and amon ~ ac t iv i t i e s  wi th in  an instal lat ion.  This

stud y is an ou tg rowth  of t h e s e  o b s e r v a t i o n s .

I
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CHAPTER II

THE N A T U R E  AND SCOPE OF
PERSONAL , REST AND DELAY ALLOWANCES

A common def in i t ion  of t e rms  is impor tan t  to insure  u n i f o rm i ty

in the de te rmina t ion  and app licat ion of each type of a l lowance .  For

the purpose  of this s tud y the  de f in i t ions  and scop e of t he se  al lowances

arc  given below. The common methods of determining these  allow-

ances are  also d i scussed .

Personal  Al lowance

This allowance takes into consideration the fa ct that a wo rk er

cannot work continuousl y over long per iods of t ime without attending

to certain biological needs.  The re fo re , t ime is allowed in the pro-

duction s tandard  to attend to such persona l  needs as getting a drink of

water and making trips to the rest  rooms.

Personal time requirements , althoug h variable with individuals ,

are not related to job diff iculty or environmental conditions. Hence ,

the same allowance is made on all j obs .

The nature of personal t ime has made measurement  of the

amount of t ime actually needed d i f f i cu l t ,  if not impossible , to

determine.

_ _ _ _ _ __ _ _ _ _ _ _  _ _ _ _  _ _ _  _ _ _ _  -“ - - -~~~~ - --~~ -~
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The amount of t ime  actual l y a l lowed fo r  p e r so n a l  needs  is d e t e rm i n e d

b y s evera l  means .  It m a y  be made  by management  decision , in

which case , an a l lowa nce c o n s i der e d  adequate  for the avcra .ze man is

given for all j o b s .  The unions of ten  negot ia te  wi th  m a n a g e m e n t  as to

the amount of p er s o n a l  t ime which is to be g r a n t e d .  Another  of ten

use d means is to m e a s u r e , b y pr o d u c t i on  or work  samp ling s tud ies ,

- 
the p r o po r t i o n a t e  amount  of pe r sona l  t ime which is actuall y t ak e n

by the w or k e r s .

I~es t  (~ ‘a t i c ~ue) Allowance

Unl ike  a l l o w a n c es  1c r  p e r s o n a l  t ime , those  for  r e s t  do v a r y  wi th

j ob d i f f i cu l ty  a n d  wi th  e n v i r o n men t a l  condi t ions  (such as excess ive

heat or cold) .  T h e r e f o r e,  a l lowance  must  be made in any  produc-

tion s t anda rd  or work as s ign men t  for  the worke r  to recover  f rom

physical or psychologica l  w e a r i n e s s  caused b y the d i f f icu l ty  of the

jo b and b y envi ronmenta l  working conditions that adverse l y af fec t

his ability to p e r f o r m  work .

Fati gue has received m o r e  a t tent ion than personal  and delay

allowances because of the di f f icul ty  of measur ing  it. Since Wor ld

War  I many studies have been made,  not onl y b y indus t r ia l  eng ineers

but also b y students of many other discip lines , such as psychology

and p hy s i o l o g y ,  to measure  fa t igue .



These  e f f o r t s  have led tc the de vc -~ep rn ent  of a s c i en t ific f ie l d  of

s tud y which has becoa~e k n ow n  as er :~ono:r ,ics. E r g o n o m i c s  has

involved  cons~d cr able  r e s e a r c h  into tk~ p r o b l e m  of f at i gue wit h

emp has i s  on the  w o r k e r  as a human  machine.  H owever , it has not

yet p roduced  a so lu t ion  tha t  is c o n s i d er i ’ d p rac t i ca l  for  m e a s u r i n g  the

f ati gue of w o r k e rs .

Niebel  po in t s  out th at  the  i n a b i l i t y  c i  the  indust r i a l  engineer  to

accura te l y m e a s u r e  f~ t i~ ue has made it an area  for union negot ia t ions . 1

Buffa a l so  d raws  a t t e n t i o n  to the i n d us t r i a l  eng inee r ’ s i nab i l i t y  to

m e a s u re  fa t i gue . 2

Unfo r tuna t e ly  we sti l l  lack an accep ted  f r am e w o r k
for the e s t a b l i s h me n t  of rest  a l lowances  based on
any ra t ional  or sc ien t i f i c m e a s u r e m e n t s .  In most
instances , s chedu le s  of fat i~~ue a l lowances  for  vari-
ous types of w o r k  a re  used based on g e n e ra l  accept-
abi l i ty  and a re  of ten  the su bj ec t  of agreements  be-
tween labor and m a n ag e m e n t .

‘Niebel , Benjamin W .,  Motion and Time Study, 4th Ed. ,
Richard  D. I rwin , Inc. , H om ewood , i l l .  , 19b7 , p. 32 .1.

2Buffa , Edward  S . ,  Models  for  Produc t ion  and ODerat ion
Management , John Wiley and S~ ñs, inc .,  New York ,  ~ 9 Ô6.

~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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M a n y  compar : i es  have  f r o m  long e ’p , -~r i ence  a r r iv e d  ~ t r es t

a l lowances wh ich  s e : ~ t o  be ~a t i s f a c t c i y .  ~ O th e r  comu a n i e~ , b ’.

management  dc c i s iu n  er  b y ur~ien ne~ oth~t ions  , p r o v i d e  or ~~~n i z c - d

res t  p e r i o d s .  P erha~- s  t h e  most  common plan is to allow one r e s t

p eriod i n th e midd l e of the  f i r s t  ha l f of the  work  sh if t , and an ot h er

in the middl e of the second half of the work  shif t .

Delay A l lowance

The delay al lowance , like the res t  al lowance , var ies  among jobs .

However , in the rest  al lowance the concern  is with the s lowdown of

the worke r  due to f a t igue , but in the delay a l lowance the concern is

with in te r rup t ions  which cause work  s toppages .

In every job t h e re  is some i n t e r f e r e n c e  which prevents  the

worker from working continuously throug hout the work  day. Some of

this in terferenc e is control lable  b y the w o r k e r  (avoidable delay) ,  but

some is beyond his control  (unavoidable delay) .  This allowance pro-

vides time for those delays that he cannot control , such as machine

breakdown , r unning out of material , waiting for servicing equi pment

(cranes , fork lift s , e t c . ) ,  and receiving instruct ions f rom the super-

visor. Each delay should be reviewed and every  reasonable  effort

3
Barnes , Ralph M . ,  Motion and Time Study : Desicn  and Measure-

ment of Work ,  5th Ed , John Wi ley  & Sons , Inc. , N. Y . , 1963 , p 402.

- . ~~~~~~~~~~~~~~~~ • -
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made to c l i  i n . , t e  i t , but  wh e r e  it is net prac t ica l  or economical  to

el iminate  the  de lays , an a l lowance  in the t ime  s t anda rd  or work  load

mus t  be made .

This a l low ance  is the e a s i e s t  of t~~e t h r e e  to m e a s u r e , since

w ork stopp a~~es can eas il y be obse rved.  The anal ys t  must , h o w e v e r ,

d e t e r m i n e  the cause of the s toppage and make a jud g ment  as t o

whe the r  the  a l lowance  is avoidable  or unavoidable.

Mana~~emcn t  no rmal l y p~aces  an upper limit on the l eng th  of de-

lay to be a l lowed.  Delays beyond this length a re  then repor ted  s epar-

atel y for  purposes  of control .

The amoua t of these  delays  is typical l y de t e rmin ed by making

product ion or work  samp l i n g  s tud ies .

App l ica t ion of Al lowances

Once the p e r s o n a l , r e s t  and de l ay  al lowances have been deter-

mined , it is c u s t o m a r y  to add them all together  and app ly them to

the normal tim e as one al lowance.  The allowances a re  normally

applied b y an al lowance fac tor  or multiplier by which the task nor-

mal time is increased by the amount of t ime required for  personal

needs , rest , and unavoidable de lays .

There are three d i f fe ren t  p rocedures  for arr iving at the allow-

anc e factor , dependin g upon the form in which the allowances are

expressed. When the allowances a re  expressed in minutes per day
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the proper  method of a r r ~ v ing  at t h .  ~ lL \ v a n c e  f t~~: i s  ~ s

Allowance 1”: e~~~r (,\ F) I ~~~~~~~~~~ .:

~ ~0 .n~n — luv - -a r ,c e ~ ~nutcs  (1)

S o m e t i m e s  th e  ~l l o w a n c  i s  ar e  , ‘ ,~~r , 5 S t ( ~ as a pe rcen t age  of th-

total work day  (~ 
vj . in th is  c: se th~ allowance fac tor  is d e r i v e d  I v

appl ying this  var ia t ion  of fo rmula  ( 1):

AF = 1 + Al lo wa n c e  u c
l O O~’ , — A l lo w~~nc e rC e u . a o t ’  (2. )

In some or c’a 1) 1.~~t~~-J:.s j~ ~~~~~ n :~r t c f l : ’ e \n r e s s  the

allowances as a pL’r c -n t  of ~~~ ;~r odu~ L V I  work  d ay  (P p).  ~ This

results  in equ st ic : ;  (1) t a k i n ~ t h e  f~ rm :

AF 1 + ~ _A l low a n c e  (3)
— l oo c o

3
The following formula can be used to convert  allowances expressed

in minutes to allowances expressed as a pe rcen tage  of the work day,
(Pw) or vice versa:

Pw = Allowanc e minutes  x 100%
480 minutes

4me conversion from minutes to percent  of production time (Pp) is
made by:

Pp = Allowance minutes x 100%
Product ive  minutes

-- -- _ _ _ _ _ _ _ _ _ _ _ _ _  
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It is important  for  the  a c c u r a c y  of t he  s t andard  that  c c n s i s t c n c y

be mainta ined be tween  the me thod  of ca lcu la t ing  the a l lowance and

the method of app l y ing it. For exam p le:

Assume that the t e t a l  a l lowances  a re  72 minutes per  total

wo rk day.  This is

15% of the total  work  day 1 72 ~ iool
j

17. 6% of the p r o d u c t i v e  work dar 72 x 1001

~~80-72 j
Assume  also that the delay is publ i shed  as 15~o.

An anal ys t  usin :  formula  (2 )  w i l l  get  an allowance fac tor

of 1.176 .

A F = l - 1 -  15
100-15

= 1.176

An analyst  us inz formula  (3) will get an allowance factor

of 1.15.

A F = 1 +  15
100

= 1.15

_ _ _  _ _ _ _ _-

~
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CHAPT ~~l\ Ill

RE~;EAR CH METHODOLOGY

Data for this stud y w er e  obtained f rom tw~ bas ic  courses , (1)

the published policies and p r ocedu r es of th e va ri ous se rv ices and

comma nd h ead qua r t e r s , and (2) the survey  ques t ionnai re  which was

used to g a t h e r  informat ion concerning the actual development and

applicat ion of P R&D allowances at the in s ta l la t ion level. A third

research  method , the field stud y,  was cons idered  since it provides

benefits through personal  interviewing which cannot be obtained

throug h the use of quest ionnaires  alone. However , the population

s ize  and its geographical d~sper s ion  made this approach prohibitive.

The quest ionnaire , however , has the advantage of allowing the per- -

son being in terviewed to re~;pond at his own convenience.  Also ,

ques t ionnaire  data a re  likel’, to be more  objectively anal yzed sinc e

there is no personal contact involved.

The Survey Population

The questionnaires were  mailed to 60 installations in the Depart-

merit of Defense.  The ins ta l la t ions  were  chosen throug h coordination

with the commands and services  concerned.  This coordination was

a- :. ~~~~~~~~~~~~~~~~~~ — - ,- . —
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n e c e ss a r y  to insure  that those  sur ve  0d had es tab l i shed  work  incas-

urernent  p rog rams  and also to obtain approval  to mail the quest ion-

naires to the installations under the i r  command.  Approval was ob-

tained to mail the  questionnaires  d i rec tl y to 30 of the ins ta l la t ions .

The other 30 ques t ionnai res  w e r e  mailed to the commands involved

for their  review prior to mailing the ques t ionnai res  to the installa-

tions .

The quest ionnaires  (see Appendix A) included a cover le t te r

explainin g the purpose of the ques t ionna i re , and a p ostage-paid  and

r e t u rn_ a d d r e s s ed  envelope in which to r e tu rn  the completed question-

naires.

Of the 60 quest ionnaires  mailed in the s tudy,  43 w e r e  re turned

completed , and one negative rep ly was rece ived .  Although the cover

letter stated that the identi ty  of the cooperating organizat ions would

not be disclosed , the questionnaire required that the re spondent  name

his organization. Of the 17 quest ionnaires  which were  not re turned ,

investigation revealed that 10 of these had been mailed to the same

command for distribution , and that the Reports Control  Office of

that command would not authorize the collection of the data.

The Survey Questi onnaire

The design of a quest ionnaire is impor tant to the successful

gat hering of informat ion. People will be more willing to comp lete

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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a quest ionnaire  if it is easy to u n d e r s t an d  and is no~ too time con-

suming’. The quest ionnaire does not r equ i re  any lengthy answers .

Each question can be comp leted either with a check mark or a shor t

answer.

Nearl y all authorities on questionnaire design recommend pre-

testing of the questionnaire 2 
. The questionnaire was reviewed by

fellow employees to insure  its adequacy in collecting the des i red

data.

Also to insure that the questionnaire could be completed within

a reasonabl y short  t ime , it was tested on a class of work measure-

ment anal ysts .  Each member of the class completed the question-

naire in less than 30 minutes.

The survey questionnaire consis ted of 15 short-answer or check-

off questions and a place for any pert inent  comments the respondent

wished to make pertaining to the stud y but not covered by the ques-

tions.

‘The comments on this section on the importance of good design of
the questionnaire is discussed in grea te r  detail in Mildred Par ten~s
Survey, Polls, and Samples, R o g e r s  Lith o Inc . ,  T exas , 1959,
Chapter VII.
2Ib id; also see Goode and Hatt , Methods in Social R e s e a r c h ,  McGraw
Hill Book Company, N. Y. , 1952 Chapter 12.
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Althoug h ins tal la t ions  w e r e  not to be iden t i f i ed  in th e  stud y, the

re spondent  was asked  for this in fo rmat ion  (Question 1). This per-

mitted the  ident i f ica t ion  of the instal lat ions which did not respond , as

previousl y noted.

Since the technical  competence of the respondent  is an important

factor  in the quality of the answer s  g iven , questions 2 , 3 , and 4 were

desi gned to obtain some indication of the respondent s qualif icat ions .

Question 4 , r e l a t i ng  to the respondent ’ s work  experience , was sam-

plif ied b y r equ i r ing  only that in format ion  be supp lied on industr ial

eng ineer ing  exper ience  and the number of years  of such emp loymcnt ;

neither the dates  of employment nor the names of emp loy ing f i rms

was reques ted .

Questions 5, 6 , 7 , 9 , and 10 were  desi gned to de termine  the

nature of the policies and p rocedures  actuall y in use by the installa-

tion. These data , coup led with the data f rom question 1, indicates

the extent to which subordinate installations follow command policies

and procedures .

Questions 8 , 11, 12 , 13 , and 14 were  included to de te rmine  if the

installation-level personnel  are  receptive to a uniform Depar tment

of Defense policy and procedure  on PR&D allowances. The respon-

dents were  also asked to evaluate the allowances present l y bein g

made.
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The method of application of PR&D al lowances  is as impor tant

to the success of a work mea su remen t  p r o g r am  as is the development

of proper  allowances.  Question 15 was designed to de termine  the

methods actuall y being used to incorporate  such al lowances in work

standards or loads.

Becaus e it is difficult to design  a ques t ionna i re  wh ich is all-

inclusive, a place was prov ided  for  the  r e sponden t  to include any

comments which he felt mi ght have a bearin g on the subject under

stud y.

_



CHAPTER IV

FINDINGS AND ANALYSIS

This chapter is divided into two sections.  The f i rs t  section is

an anal ysis of the policies and procedures  prepared and published

b y services and commands for their  respect ive  subordinate  installa-

tions. The second section is an anal ysis  of the policies and proced-

ures  actually followed b y the instal lat ions and the extent to which they

deviate f rom those fu rn i shed  b y the  commands. This anal ysis is

based on responses to the survey questionnaire.

Services and Commands

The services have followed the lead of the Department of De-

fens e b y allowing each command to develop its own policies and pro-

cedures for determining and applying PR&D allowances. This decen-

tralization of Department of Defense  work measurement responsibil-

ity has resulted in many d i f fe ren t  policies and procedures  for  deter-

mining and app lying allowances. Thus , there is today little acree-

meri t in the Department of Defense as to the proper content of PR&D

allowances.

I
I.— - . - - - - - _.~~~~~~~~ ---- —
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These d i f ferences  can be a t t r ibuted to two major causes: f i rs t ,

the d i f fe ren t  approaches which the commands have taken to provide

guidance to the installations, and second , the d i f fe ren t  interpreta-

tions g iven to the terms as well as the scope of personal , rest and

delay allowances .

Different Approaches

Eleven of the twelve commands included in this study have taken

eithe r the ‘ policy ” (o r “constant’ ) approach or the “procedure ” ap-

proach to the determination of P R & ~D allowances , In the latter ap-

proach , allowances a re  determined f r o m  prepared tables . The other

command has not provided any guidance to its subordinate installa-

tions .

Constant Allowances.  The most common approach (used by five

commands) is to provide separate  standard , or constant , allowances

for personal  needs , rest , and unavoidable delays (see Figur e 1), Two

other commands provide a sing le standard allowance for  personal

needs and rest combined . Only one of these seven commands does

not allow deviation from the stated allowances; the othe r comman ds

authoriz e their installations to deviat e when justified by local condi-

tions (see Table I) .  Allowances in six of the comman ds range from

local determinat ion for aU delay allowances to local determination

onl y for specific situations , such as chang ing into special clothing,

extreme temperatures , and excessive noise.
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0 2 0 %  40% 60% 80% lOO ~ o

Personal  58%

Rest 58%

Delay ~~~~42%

Figure 1

Percentage of Commands Using
Constant Allowance Values

- -  -~~~~ -- _~-.~~~~~~~- --- ~~~~~~~~ . -— ~~~ -~~~~~~~~ _ _ _ _ _ _ _ _ _
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Table 1

Summary of Command Policy Allowances

Command Policy

Authorized
Variable Local

P R D P&R PR&D Tables Supplement

A 10.4% X

B X X

C x x

E 4% 6. 7% 5% X
U)

Z F X X

:

5% 10% x

L X X

* No guidance furnished.

** This command provides constant allowances b y c raf t s .  These
range from 16% for a one man operation in one craf t  to 44% for
a multi-man operation in another craft .

*** This command pr ovides a constant 9% allowance for inside shops
and 14% allowanc e for outside shops.

****This command provi des a 2% cleanup allowance for blue collar
workers.
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T a b u l a r  A11o v a n c e .~ The ~ c c . : i d  a ;~ m r o a c h , used b y four  of the

commands , is a p r ocedu~~c~ ~~1!zir. .~ t~ bular  values for  de t e rmin ing

allowances at the var ious  in s t a i l : t i o n s .  Tab les  a re  included for  each

of the th ree  al lowance ca t ego r i e s :  p e r s o n a l , r est , and delay. The

values in the se  tables a re  expressed  as a pe rcen t  of t h e  total work

day (480 minu tes) .  Th~ p r o ce d u r e  au thor izes  the instal lat ions to

supp lem en t th e tab l es ~vh’~re tab es have not been included to cover

the situation. This p r o c e d u r e  is r ep r oduced  in Appendix  B.

Three of the commands  usir .g the p r o c e d u r e  make its use b y sub-

ord ina te  ccmmands  maxic ~~tor v. The fou r th  command pub 1i~ hes it for

gu idance  purposes  onl y.

Di f fe ren t  In t e rp re t a t ions  of PR&D Allowances

The commands d i f f e r e d  c o n s i d er a b l y in the interpretation of the

terms “ personal ’ , “ r est ’ , and “delay ” allowances , and also in the

scope of the allowa nces. These di f ferences  are summarized below .

Personal Allowance. The common interpretation of this allow-

ance is that it provides t ime for persona l  needs , such as tr ips to

rest  rooms and drin king fountains . However , one command defines it

as:

‘This procedure was ori g inall y developed by the Air Force Logistics
Command.
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The time r ec~u i r e d when t }ie C~~er :~t3 r  f inds  it
n e c e s s a r y  to stop ~v u r ~ io:~ pcr ~~ona l r e d s  ens ,
such as gc t~ in~ a d r ink  oi ~:dt e r , :u~~~in~ a t r~u
to the lava tory,  p~~r so~i:~l c cn v e r sa t i c n , smoking
a cigarette , mak u~~ ~ t t i p  to the b:uik or c red i t
union , etc.

The procedure  in Appendix  B 2 l s o  contains an inconsis tency re-

garding “pe r sona l”  al lowances.  In that p rocedure , personal  t ime is

defined in acco rdance  with the accep ted  def in i t ion .  However , the

actual allowance included in the t~ bles in Appendix B are  for  two

breaks of ten minutes each and for  environmental condit ions , both

of which a re  no rma l ly  c o n s i d e r e d  to be “ re st ” a l lowances .

Another  command in c lu des  r e s t s  f r o m  sawing  or other manual

effor t ” as an example of persona l  allowance. This is properl y and

log icall y a part  of the rest .  allowance.

Res t  Allowanc e. The explanation most commonly used by the

commands for this allowance is that it provides time to recover f rom

ph ysical and psychological fati gue. The degree  to which the term is

defined varies considerabl y, rang ing f rom no definition whatsoever

to the detailed list of factors enumerated in Appendix B , which even

provides allowance for wearing restr ict ive safety devices.

Fifty-eight percent of the commands combine this allowanc e with

the personal allowance or with both personal and delay allowances and

provide one allowance value. These commands either fail to give a

definition of the allowance or cescr ibe  it in very general terms , as
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above. One of t h e s e  commands  gives a const ant  res t  allowance of

6. 7 p e r c en t , but de scr ibes  the scope of the al lowance as p r o v id i n g

for policy b rea ks and cl ean-up .

Dela~y Af lownn Ce .  Five of the comma .ids p rov ide  a standard  or

“ cons tant ’ delay al lowance.  H oweve r , all but one authorizes  the

instal lat ions to supp lement  the allowance for  conditions unique to

their o rgan iza t ions .

Detailed descr i ptions of th e s c op e of thi s allowance  a r c g ive n b y

onl y two commands , excep t for those using the p r o c e d u re  d es c ri~~ed

in Appendix B . One of these commands  ci tes  ext reme condit ions of

heat and no ise  as fac tors  in this typ e of allowance , though they a re

normal l y inc luded in “ res t ” a l lowances .  The other command has

included i tems which a rc  normally considered non-available t ime.

This command’ s i n t e rpre t a t i on  of the delay allowance is as follows:

The delay allowance provides the t ime requi red
for common admin i s t r a t ive  and unavoidable delays
and the set-up and shut-down requi red  at the s tar t
and end of the work day.  I l lustrations of these
delays include: approved trips to the d i spensary ,
industr ial  re la t ions  office and secu r i ty  office , manage-
ment in terrupt ions  such as announcements on public
address  sys tem , officiall y authorized meetings and
Ceremonies , f i r e  and air raid dri l ls , sol ici tat ions for
official drives and collections , and s imilar  de lays .
Other delays a re  minor work in te r rup t ions  such as making
minor repairs to equi pment , picking up dropped material ,
tap ing a torn paper , and all other similar delays that come
under this ca tegory .

‘Non-available time is that tim e in which the worker is at work but
during which t ime he is not available to do productive work.
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App l ica t ion  of Al1o’.e~~ac s. As ~t a t e d  in Chapter li , co n si s tenc y

mus t be maintained be tween  the  m et h o d  of d ct e r r n ~uin~ the allowances

and the method of app l y i ix g the  a l lowances.

The tabular  values contained in the p r ocedure  in Appendix B a re

expressed as a p e r c e n t a g e  of the total work  day (480 minutes) .  How-

ever , the p rocedure  is inconsis tent  in that it uses a method of appl y-

ing the allowance which requi res  al lowances to be expressed as a

percentage of th~ product :ve  day. (See formula 3 in Chapter  II and

Appendix B).

Two commands u r o v i d i n ~ s tandard  or “constant ” allowances s ta te

only that the al lowances a r e  app lied as a p e r c en t a g e  of the product ive

time , but do not i l lus t ra te  the app lication nor state whether  the values

allowed are  a p e rcen tage  of the total work day or of the productive

work day.

Another command il lustrates the conversion from minutes to a

percentage  of the productive day. However , the conversion for each

allowance is made separatel y.

The f igure  used for  the productive day,  in this command , is com-

puted separately for each ca tegory  by subt rac t ing  the allowance min-

utes for  each ca tegory  f rom the total work day. By that method a

rest allowanc e of 30 minutes ~tou ld be converted to a percentage

allowance as follows:

-& Trr :~~~
- - - 
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Percent  Al lowance 30 x 100 percen t
480-30

= 6. 7 percen t

The divisor ( 180-30) is not the productive day,  s ince the personal

and delay a l lowan ces  have not been sub t ract ed .

The method of app l icat ion for  the other commands was clearl y

con sistent  with the method of development of the allowances.

Installations

The 43 respondents  to the quest ionnaire  indicated an almost

complete lack of cons is tency  in the development of PR &D allowances.

Generall y, the instal lat ions followed the procedures  and policies

recommended b y their respect ive  commands.  Where the use of the

procedure  in Appendix B is manda tory  b y subordinate  installations ,

it has been u t i l iz ed .  However , one installation used it to develop a

constant allowance which is app lied to all tasks .

Only three  of the instal la t ions indicated that the standard or con-

stant al lowances furnished b y the commands is used without local

adjustment .  Althoug h a s tandard  allowanc e is fu rnished b y seven

commands , it is not i n t e rp re t ed  by all subordinate installations as

mandatory for use.  For example , of eight installations responding

from one command , onl y four use the s tandard  allowanc e suggested

by the command.
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The respondents  w e r e  asked to ind ica te  the source of thei r  ? t ~~~ ’.-

ances. Their responses are summar ized  in table 2.

Table 2

Source of PR&D Allowances

Higher Headquarters 28%

Local Development 54%

Other (combination of both above , o th e r

service ’s data , consultants , etc.) 18%

The percentages in Table 2, however , are misleading, since 19

of the 43 respondents (44 per cent rather than the 28 per cent shown

in Table 2) had mandatory policies or procedures furnished by higher

headquarters. This discrepancy of 16 per cent (44 per cent minus

28 per cent) is attributed to two factors: (1) some respondents who

actually follow the mandatory procedure stated on their questionnaire

that the source of the allowances was by local development, and (2)

some respondents use locally developed allowances in lieu of those

furn ished by their command.

The differences among the installations can be attributed to four
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causes: (1) d i f f e r en t  i n t e rp re t a tions  of the terms “personal” ,

“rest”, and “delay”; (2) different allowance values used in each cat-

egory; (3) different methods of developing the allowance values; and

(4) different methods of application.

Different  Interpretat ions of FR&D

In their response to question 14 the respondents indicated a wide

d i f f e r e n c e  in the in te rpre ta t ion  ~~ PR&D allowanccs. This question

listed 13 d i f f e r en t  i tems for inclusion in PR&D allowances , eve n

though some do not m eet the common definit ion o~ the te rms . A

space was also provided for  the respondents  to include any other it ems

they felt w er e  pert inent .

The categorizat ion of these items has been summarized in Table

3.

It should be noted that there is not unanimous agreement on the

inclusion of any one item in the same allowance category. The

closest to unanimous agreement is 98 per cent for incl usion of tr ips

to th e drink ing fountain and rest room , in the personal allowance.

The inclusion of an item in any of the three allowance categories

may make adequate provision for it in the total allowance. However,

the differences of opinion as to including an item in the allowance, or

not co ns idering it , certainly is a major caus e of diff erenc es in the

allowances granted in the various installations.

A
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Table 3

Items by Cnte ~ ory

Not
Persona] Rest  Delay App licable

Drinking Fountain 98% 2%

Rest  Room 98% 2%

Coffee Brcah s  49% 37% 14%

Weig ht Handling 2% 72% 5% 21%

Extreme Hea t  or Cold 21% 58% 12% 9%

Fumes and Dir t  21% 58% 12% 9%

Machine Breakdowns  77% 23%

Waiting for Mater ia l  77% 23%

Waiting for  Boxcar  or
Truck  Del iver ies  63% 37%

Tri ps to Credi t  Union 23% 77%

Trips to Personnel Office 16% 9% 75%

Security Meetings 4% l9~o 77%

Safety Meet ings  9% 23% 68%

- -~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~
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The inclusion of the last four  iterm~ i~ Table  3 appears  to by an

attempt to simp lif y the i f l s t al l at i on ’s n~~ x 1— h o u r  accoun t ing s y stem ,

si nce the se  i tems a re  normal ly  r ep o i t e d  separa tel y.

Addi t ional  items were  added Lo each ca tegory  b y some respon-

dents to allc’~’; fo~- special work . These  included such i tems as

showers  under  “p er sonal , and mater ia l  hand ing un d e r  “ r e s t ” w h e r e

working with exp los ives .  One respondent  made the fol lowing commci~t:

Other  e lements  of n o n p r o d u c t i v e  t ime that  must  be
considered ar c :  ch a r i t y  dr iu c s , bond d r~v . s , car

reg i s t r a tio n s , p h ys ica l  c~ : . . u i , 1~~~f o ;~ S , ~ r i r  v~ acc
exa mine r  du~ico , ZD pr o~, r arn  n a r t i c i T a t i n n , : ire
dr i l l s , C iv i~ia n \V e l f a r e  Ccu:~c~l r n e m be~~ hip d u t i e s ,
p e r f o r m ance  appra i sa l , un:~~:~ a c t i v i t i e s , ad inf in i tum.

Several of the latter i tems which r equ ir e  the w o r k e r  to leave the

work area for long periods of time should be reported separatel y,

and not included in th~ PR~~D a l lowances .

Different Allowances

The actual amount of allowance granted varies widel y among the

installations. Seventy-four per cent of the responding  instal la t ions

indicated that they give a standard (constant) personal allowance,

which ranged from 2. 5 per cent for the lowest to 10 per cent fo r  the

most generous allowance. This compares with the 4-12 per cent

range for those giving a variable allowance. (See Table 4.) Sixty-

five per cent indicated they gave a standard rest allowance , which

rang ed fro m 3 per cen t to 7 per cent , compared to 0 to 50 per cent
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Table 4

Actual PR&D A l l ou : a f l CL 5

Personal  R est Delay

Constant  

. -

Low 
2. 5 % 3. 0% 1. 0%

Hig h 10. 0% 7. 0% 5. 6%

Variable

Low 
4. 0% 0 To 1.0%

Hig h 
12. 0% 50. 0% 24 . 0%

Average 
5. 0% 5. ~% 5. 0%

- -~~~~~~~
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for  those us ing  a va r i ab le  allc ’~~ance .  Howeve r , onl y 28 p e r cent

indicated that  they gave a s t anda rd  de lay  a J o w a n C e , wh ich  rau~ ed

from 1. 0 per  cent to 5 . 6 p e r  cent.  Among the  7 per  cent  of the

respondents  usin g a var iabl e de lay  al lowance , t h e r e  was a r an ~~ of

1-24 per cent .

The allowan ces granted  b y respondents  u t i l i z ing  va r iab le  values

are  more  generous  than the s t a nd a r d  or fixed values  gr a n t e d  b y o the r

responden t s . The in s t a l l a t i on s  u sin ,e a cons tan t  v~.1ue for  all cate -

gories  ave raged  14 . 4 per  cent  compared  to the overall ave rage  of

15. 3 per cent .

Different M ethods of Measurement

Another  factor  contr ibut ing to the d i f f e r ences  in the pract ices for

determining P R & D  al lowances is the d i f f e r ence  in techniques used to

develop the allowances.  The d i f f e r ence  in the use of the  various

techniques  is evident from Table 5. Seventy-nine per  cent of the

respondents indica ted  that they use  two or more of the techniques for

develop ing the i r  a l lowances .  Several  respondents  stated that they

may use any one method , -~~~ a combination of them , depending upon

the situation.

Table S shows an almost equal use of quantitative methods and

subjective methods of measuring allowances for the personal and

rest categories , while quantitative methods are used 70 per cent of

- --.-

~ 
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Table S

Techniques Used  by In s ta l la t ions  to

D evelop PR &-D Allowances

Personal  R e s t  Delay

Work Sampling 34. 5% 30% 46%

Product ion  Studies  14. 5% i9% 24 %

Tabular  Values 3. 5% - -

Experience 11. 0% 18% 15%

Union Negot ia t ion  2. 0% - 2%

Management Dec i s ion  34. 5% 33% 13% 

-~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~-~~~~~- - - - ~~~~ -___
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the t ime  to de t e rmine  delay a l lowances .  The g r e a t e r  use of subj ec-

tive m e a s u r e s  of developing v~~rso :~ J and r e s t  a l lowances is expected ,

becaus e of the d i f f i cu l ty  of measu r ing  the amount requi red  for  those

purposes .

Di f fe ren t  Methods  of App lication

The instal la t ions also d i f f e r  in the method by which they app ly

the al lowances .  Fif ty - five per cent  develop the al lowance fac tor  b y

add ing the allowances and then a d d i n c ~ t he pe r cen t age  to one , as be low .

Allowance fac to r  1 + % A l l o w an c e
100

Th is met h od is c o r r e c t  onl y i f the all owances have bee n e x p r e s s e d

as a per cent of the productive day. Many instal lat ions , however ,

use this method even though the allowances are expressed as a per

cent of the total work  day.

As previousl y indicated , this  i ncons i s t ency  is also evident in the

procedure  descr ibed  in appendix B . It is in teres t ing to note , however ,

that four of the nine respondents  us ing  the p rocedure  have r e c o gn i z e d

the inconsistency and convert the allowances to a per cent of the

productive work day, as bel ow.

Allowance factor  = 1 + % A1lowanc .-~
100% - % allowance

-- 
_ 

- -~~~~ -—-_ -~~~~~~~~~~~~ --~~~~~~~~ - . ~~~~~~~~~~~~~ - .~~~~~~-
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Att :tu~~ T o war d  a D cu : t r tmen t
o f D e f e n s e  Pc’licv or Proc c d ur c

The r e c e p t i v i t y  by the ir .stal1ati3n~ to a D e p a r tm e n t  of Defense

policy or p r o c edu r e  coricerniru ~ P R F ~D a l lowances  is impor tant  in any

fu tu re  stud y in this area .  This att i tude was inves t iga ted  us ing  th ree

quest ions .  Ques t ion  8 , ‘Are  the manda tory  al lowances  fu rn i shed  b y

hig her  h e a d q u a r t e r s  acJ t ’qu a t e ? was des igned  to de t e rmine  the

att i tude of t he  r e sp ond  :i:t s to command po licies anu p r o c e d u r e s .

The response  s}~owc d that  s even ty -one  per  cent of those  us inc rnan-

da tory  allowance :; exp res sed  the o n f n i o n  that the p e r s o n a l  a l low ances

are  adequate , i~ p er ce nt , that  r e st  a l lowances  a re  adequa te , bu t

onl y 36 per  cent  f e l t  that  the : u an d a t o ry  de lay  allowances a re  ade-

quate.

The attitude toward  a su ~~~cs ted  uni form pol icy a l lowance  in the

Department  of De fense  was i nves t i ga t ed  using ques t ion  12 , “Do you

feel that a uniform Department  of Defense  PR&D allowanc e would be

applicable to your p r o g r am ? ”  The major i ty  of the respondents  a re

of the op inion that  the allowance would not be app licable , since the

proper allowances a re  a function of the individua l si tuations.  The

distribution of the response is given in Table 6.

The negative rep lies were  usually supported by statements

s imilar  to the two which are  quoted below.

I
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Table 6

Attitude Toward  DoD Pol icy  Allc ,wance

Allowanc e R es ponse

Yes No

Person al  43% 57%

R e s t  36% 64~ o

Delay 2°% 71%

Table 7

Attitud e Toward  DoD Procedure

Allowance Response

Yes No

Personal 65% 35%

Rest 58% 42%

Delay 54% 46%
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Each ins ta l l a t ion  and a rea  wi th in  it b en e f i t s
f rom f l ex ib i l i ty  in PI~ ~ — D a i i o v ’ a nC  e. A
uniform D e p a r t m e n t  of De f ~ n s e  po licy would
de t r ac t  f r o m  the p r e c i s e n e s s  of s t anda rds
eng inee r ing .

Perhaps for shop work , hut ship work is
unique and requi res  special a l lowances.

A typ ical r e sponse  in favor or the policy a l lowance is:

This could be used as the base  f rom which
we Could add or sub t r ac t  d e p e n d in g  upon
the condi t ions  found.

Thus , many of tho~~c res p ondin g “yes ” d id so wi th  r e s e r v a t i on s .

The major i ty  of the r e s p o n d e n t s  indicated in r e sponse  to ques t ion

13, “Do you feel  tha t  a uniform Depar tment  of D e f e n s e  p rocedu re  for

determining PR&D allowances would be app licable to your p r o g r a m ?  ~
‘
,

that a uniform Depar tmen t  of Defense  p r ocedure  would be app l icable .

The response  is summar ized  in Table 7.

The argument  for a uniform procedure  is supported b y s ta tements

such as those quoted below:

Possibly - any p rocedure  would have to be

jud ged on its own m e r i t s .

The negative responses , h owever , are supported b y comments

similar to the following sta tcment~

It is not felt  that a uniform p r o c e dur e  can be
establ ished.  The existing p r o c e d u r e  is
adequate for our p rogram.
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Oth e r  s t a t em e nt s ap p e a r  to re flect c~~~ius  on b et w e e n  a ~~) l i c V

P R & D  a l lowance  and a u r o c e du r e  ~or d e t e r m i n i n L  PPJ~D a l l owances .

For exam p le:

Nobo do wr i t e s  a pa er  Cove  r~ ::e all p o s s i b l e
S itua t ions . Give  us a l it t i c  l e e w ay .  Policy
should not be mnnda. t cr y .

The response t o t h ese q u e~ t~on s re f lects  the gene ra l  f ee l ing

throug hw t t h e  stud y Iba t  i n d iv i du a l  c1 : f f cren ce s  between t a sks  mus t

be c o n s i de r e d .  The Li~~h ‘ n ” r e s po n se  to a un i fo rm D e p ar t m e n t  of

D e f e n s e  “p r o c e d u r e ’ a i ’~ow an c c  apn ar s  to re f lec t  the  parochia l  v iew

of each se r v i c e  an d / o r  i n a t a l l a t i e n  t h a t  t h e y  should be allowed to

ma nage t h e i r  own af i a : r ~’.
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CHAPTE± ~ V

RECOMM~~N DAT lON S AND CONCLUSIONS

This stud y has shown that  amonc~ t he var ious  se rv i ces  and coin-

rn ands  in the D epa r tmen t  of D e f e n s e , si g n i f i c a n t  d i f f e r e n c e s  exist

between the po l i c i e s  and p r o c e du r e s  icr  d e t er m i n i n , P R & D  allow-

ances .

The 60 ins ta l la tions  se lec ted  fo r  i n c l u ~;i cn  in t h i e  stud y w e r e

th ose with e s t ab l i she d  w o r k  i1~easu ~ u n’ ent l) r eL ~r a n o~. Of t h e s e ,

43 responded b y comp le t ing  and r e t u rn ing  the q u e s t i onn a i r e  repro-

duced in Appendix  A. This was a response  ra te  of about  s e v e n t y - t w o

percent.

Thus , with the poss ible  exclusion of the one command f rom

which there was no response , the f indings shoul d be represen ta t ive

of the policies and p rocedures  throug hout the Depar tment  of D e f e n s e .

Conclusions

The decent ra l iza t ion  of work  measurement  respons ib i l i ty  w i t h i n

the Department  of Defense  has resul ted  in wide var iances  in the pro-

cedures followed b y the instal lat ions for de te rmining  and appl y in g

PR&D allowances.  Although d i f f e r ences  can be expected in the

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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ai 1o~v an c e  values  b eca use  of job d i f ~~c u J t y  and env i ronmen ta l  cor . d i—

t i u l i~~ , di f f e r t ’n : e s  in the p r o c e d u re s  us ed  often cause  i n a c c u r a t e  work

S u r t - n ’~ e ii~ s t~L n ( 1a rds

It is u n r e a l i s t i c  to  compare  the p er f o r m a n c e  ef f ic ienc ies  of in-

st :j I l ; ,t i on : .  if t I c - sc ’  p e r f o r m an c e  levels  a re  based on inaccurate  stan-

.0 c~ rus.

The use of a s t anda rd  or constant  a l lowance  for  p e r s o n a l  needs ,

r est , or un~~voidab le  de la y s  a ssumes  tha t  the amount of al lowance

for  the se  f a c t o r s  is not a var iable  bet ’.veen jobs or that  it is not si g-

n i f i c a n t  e : ion~~h to t r ea t  it as a va r i ab l e .  Ho~v cv er , six of the seven

co mmands p r o v i d i n g  constant  a l lowances  recogni~ cd t hat the allow-

ances do va ry  be tween j obs and au thor iLed  local ad jus tm ent  of the

al lowances .  The other  command also recognized  this var iable , but

provided for it in par t  b y develop ing a constant  allowance b y c r a f t

a r e a s,  and f or s ing le and mul t i -man  operations.  It did not , however ,

make provisions for  the ef fec t  of environmental  conditions such as

tempera ture , humidi ty  and other geograp hic d i f f e r ences .

Since the instal lat ions find it n e c es s a r y  to supp lement  the con-

stanè allowances b y ad jus t ing  fo r  local conditions , t he re  are  no bene-

fits  to be derived f rom the command’ s providing a constant allow-

anc e.

This study indicated that the differences in PR&D allowances re-

sulted p r imari l y f r o m  d i f f e rences  in the definit ion and scope of the
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al lowances.  For ex amp le , both at command and installation leve ls

the scope was in te rp re ted  b y some t o in clu de meeting s and other

similar absences  f rom work.

Although such absences mus t  be considered in determining man-

power requi rements , they should not be included in PR&D allow-

ances.

The stud y also revealed considerable  inconsistency between the

methods of develop ing the al lowances and the methods of app ly ing

them. This inconsi s tency  resul t s  in s igni f icant  d i f fe rences  between
1

the allowance actually gran ted  and that which would be granted.

The response  to the ques t ionnai re  revealed a wide use of sub-

jective methods (“ educat ed gu e s se s ”) to determine PR&D allowances.

The use of these methods can destroy the accuracy of a work measure-

m~ nt s tandard.

The adequacy of a s tandard depends not only on measurement  or

objective determinat ion , but also on its acceptance by the workers.

One respondent expressed confidence in the allowances used in his

installation “ since the allowances are all based on fact  and most of

all we seldom receive complaints from workers (unions)” .

It was also noted in this stud y that labor unions have no signifi-

cant influence on the allowances; only one installation reported that

‘See discussion of this point on pages 11-13.
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allowances were set b y negot ia t ion with the union. This is in sharp

contrast  with  p r ac t i c e s  in pr ivate  i ndus t ry  as repor ted b y La za rus 2

who found that in 15 pe rcen t  of the cases , personal  allowances w e r e

determined b y union-management  negotiation; for  rest  allowances

the f igure  was 13 percent , and for  delay allowances , 8 percent .

The installations are reluctant  to accept a standard or constant

allowance in the Depar tment  of Defense  for  personal  needs , res t , and

“unavoidable ” job de lays .  However , a slight major i ty  favored a uni-

form procedure  for  determining these  allowances.

The re luctance by 46 percent  of the respondents  to accept a uni-

form procedure  is not just if ied b y the respondents ’ explanations

given in support of their answers .  For example , one respondent who

indicated that a uniform procedure  would not be applicable to his work

measurement  program supported his answer  with the statement that

“it may have been o .k. initiall y,  but ours has been in use too long;

therefore  nothing will be gained by chang ing ”.

The conclusions fr om this stud y are well-summed in a s tatement

mad e by one of the respondents:

2Lazarus , Irwin P .,  A New Look at Allowances in Work Measure  -
n-ient, Bo oz , Allen & Hamilton Sons, Chicag o, Dcc, 1967.

-4
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There is def ini te l y a need for  more  uniformity
within the v.’ork measu remen t  p r o g ra m .  Too
many instal lat ions ap~iroach the same problem
entirel y d i f f e r e n t ly  and coasequent l y ~ rr i ve  at

separa te  and dis:inctl y ~i i f er e at  solutions , none
of which may be co r rec t .

Recommendat ions

The major recommendat ion which is made as a result c-f this

stud y is that the D epax t rn en t  of Defense  provide a common defin ition

of the scop e of personal , r e s t  and delay allowances.  These defini-

tions should conform to s tandard p rac t i c e , and be ref ined to the

point that the commands and installations cannot misinterpret  the

meaning and scope of the various types of allowances.

It is also recommended that the work measurement program

managers provide the necessary guidance to insure that consistency

is maintained between the method of develop ing allowances and the

method of applying the allowances3 .

Management should also furnish specific guidelines relating to

the conditions or circumstances under which the techniques for deter-

mining the allowances may be used.  These guidelines should em-

phasize the importanc e of measurement  of the allowances wherever

possible or feasible.

3See Chapter  U for a de ta i led  d iscuss ion  of the commonly accepted
def in i t ions  and methods of app lication of PR&D allowances.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Because the personal  allo’.vanc c does i o t  v a r  w i t h  t h e  job d~ffi-

culty or environmental condi tio r ~s , it is normally considered a con-

stant .  The Depar tment  of D e fc-~~se should specif y this a l lowance so

as to provi de  uni formi ty  between the instal la t ior  S.

Th e use  by some command s of a constant allowance for rest and

unavoidable delays should be discont inued because  such delays  va ry

with the type of work being pe r fo rmed .

-
I

___________ 
~~~~~~~~ ~~~~~~~~ -~~~~~~~~~~~~~~~~~~~ S --—~~~~~~~~~ -~~~~~~
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APPENDiX A

SURVEY QUE STIO:~NAIRE

Depar tment  of the Army
U. S. Army Managem en t  En~. inee ring Train in g Agency

Rock Island , Illinois 61201

27 February 1969

Your ass i s tance  in an we rifle the qe~-stions on the attached questien_

nai r e will g r eat l y aid in a stu ~ bei.r~ conduc ted to de te rmine  pre s  ent
p ractices in develop in g ar .d at .r l y in ~ pe r sona l , rest , an d delay allow-
ance s~

The questionnaire is being d i s t ribu ted  to all major  DoD organiza t ions
having an established work measu remen t  p r o g r a m .

Your answers  will be he1d in s tr ict  confidence and no individual organ-
ization answers will be reported in any f indings .

Since it is expected that the results  of this survey may be of in teres t
to you , a summary of the f indings will be available upon request a f t e r
15 May 1969.

After completing the questionnaire, p lease mail it in the attached p ”e-
addressed envelope no later than 14 March 1969.

ROBERT 3. HOWARD
Dept . of Industrial  Management
AUTOV ON 551-1380 , Ext . 6043
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SURVEY QUEST IOUN. ’JiI E

1. Organizat ion:

2. Job Title:

3. Education:

- - Hi gh School or less - - Some college
M ajor  (specif y) 

________

- - - Other (specif y )

- - College grad

- - Major (specif y) ________

4. Job back ground . ( Indust r ia l  Eng ineer ing re la ted)

Job T i l l e  No. of yrs  T~pc of work

5. Are the Pe r sona l , R e s t  (fati gue) ,  and Delay (PR&D) al lowances
used by your organization a result of:

- - Hi gher Head quar ters  policy

- Local development

- - Other (specif y)
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6 . Who has resaor~sfbility for dcn c-rmining the PR&D policy or
p r o c e d u r e  in your  or g a u i zu i ~ on :

— 
Hi gher  Headqua r t e r s  s t a f f  Industr ia l  Eng ineer

— 
Local Chief Indus t r i a l  Eng ineer

— 
Other (specif y)

Where  hig her  h e a d q u a r t e r s  have i ssued  m a n d a t o r y  pol ic ies  and
procedures , a re  you al lowed to make ad~us trn ent s  for local condi-
tions ?

• Yes No

For o ther  reasons (specif y) _ Yes No

7. Where  allowances a re  developed locall y, what teci-in iqu es  a re
used?

Personal  Res t  Delay

Work Sampling

Production Studies

Experience

Union Negotiations

Management  Decision

Other (specify)

I
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8. Are the mandatory allowances furnished b y hi ghe r h eadqua r t er s
ade qua te?

Personal  - - Yes - - No

Rest  -- Yes - - No

Delay -- Yes -- No

Other (p l ease exp lain)

9. Where hi g h e r  h e a d q u a r t e r s  f u r n i s h e s  m a n d at or y  allowances ,
pl ease  d e s c ri b e  below :

Personal  - - Cons tan t  Mm

- - Var iab le  ( d e s c r i b e ) _______________
01
i0

Res t  - - Cons tan t  Mm

--  Variable (describe)______________
0’
,0

Delay - - Constant  Mm

- - V ar iab le  ( d esc ri be )_______________

10. W h e r e  allowances are  de te rm ined locally, please desc ri be be low:

Personal - - Constant Mm

- - Variable (descr ibe)_______________

To

Rest  - - Constant Mm

- - Variable (describe) _______________

Delay - - Constant Mm

- - Variable (describe)

•• ~~~~~~~~~~~~~~~~~~~~~~~~~ - - - - - -- - . --
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11. Do you have con f i d e n c e  in the all owance  b e i n c  u s c d ?

Persona l - - Yes - - N o

R e s t  Yes --

Delay - - Yes - - No

Please explain.

12. Do you feel  tha t  a u n i f o r m  DoD P R & D  allowanc e would be
app l icab le  to your  p r o g r a m s ?

Personal  - - - Yes - - No

R est -- Yes - - No

Delay - - Yes - - No

Please exp lain.

13. Do you feel that  a u n if o r m  DoD procedure for determining
P R&D a l lowances  would be app l i c a b l e  t o y ou r p ro gr am?

Personal  - - Yes - - No

Res t  - - Yes -- No

Delay -- Yes - - No

Please exp lain.

_ _ _ _ _ _  -~~ ~
-
: 

- -  
_____--

~~~

- -
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- ~~~~~~~ - —---- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



54

15 . There  ar e  two p r in i a r y  methods  in u se  for  de t e rmin ing  PR &D
allowance f a c t o r s .  Check the  one you use .

Assume the fol lowing allowanc es:

Personal  5%
Rest 6%
Delay 4%

Total 15%

- - a. Allowance Factor  1 ± % al lowance
100

= 1 + 15
100

= 1.15

- - b. Al lowanc e Factor  1 + % a]lo\vance
100 - % al lowance

= 1 +  15
100 - 15

= 1 + . l76

= 1.176

- -  c. Other (Describe)

16. Please make any other per t inen t  comments .

_ _ _ _ _ _ _ _ _ _  _ _  • _ _  _ _
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14. What  i tems should be a l lowed for  u n d e r  the components of
PR&D a l lowances?  (Che~ k l : I ’op& r co lumn)

Not
Per~jo:ia l Rest Delay App lica ’

~lc

Drinking Fountain

Rest Room

Coffee  Breaks

Wei ght Hand l ing  
___________ 

j
Extreme Heat  or Cold

Fumes and Dir t

Machine B r e a k d o wn s

Wai t ing  for  M a t e r i a l

Wait ing for  Boxcar  or
Tr ~uck Del iver ics

Trips to Credit  Union

Trips to Personnel  Off ice

Securi ty Meet ings

Safety Meet ings

Others (Specif y)

____ _______ 
_______________ -.4
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APPENDIX B

P R O C E D U R I S  ~‘OR DET~~R~~ !NIN C ~
PERSONAL , FATIGUE A N D  L)EL AY ALLOV~ANCES (PF&D)

I. Included in this chapter  are  gu ide l ines  genera l l y accepted b y the

mil i tary  se r v i c e s / a g er . C i C s  for de t e rmin ing  PF&D al lowances.  The

data will be used in conjunct ion with the development  of Defense  In-

tegrated \ lan age men t  E n g in~~e r ing Sys t em (DLMES) st a nd a r d s .

Produc t ion  s t andards  de t e rmined  by time stud y, work  samp ling

and p rede te rmined  t ime s y s t em s  do not take into considerat ion the

tim e spent d u r i n g  a work shif t  b y the employee , for  a t tending to

p er son a l needs , r e s t  periods or delays  occurr ing  because of condi-

tions beyond his control .

‘I’he allowances \vj ll be added to the leveled ( r a t e )  t ime to per-

form an operation and should be a r rived  at in the most scienti fi c

and cons is ten t  manner  possible .  The widel y accepted method for

developing PF&D allowances is to tailor the situation to fit the par-

ticular operation.

The following fac tors  must be considered when arriving at a

given percentage allowance.

a. The employee must be allowed time 
to take care of personal

needs (rest room , getting a dr ink of water , etc. ).

,.
~ - .•—•-- • -- -- - -•---
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b. Poor working cond it ion  ( ex t r eme  colJ , hea t ,  exposu r e to

fumes , et c . )  ru Lis t  be cons ide red  to the extent  that  they in-

crease the t ime requ i red  to do the j ob .

c. Heavy physical  ef for t  must  be cons idered  also because it

influences the ti m e requi red  to do the job . Heavy labor

causes an emp loyee to t i r e  more  rap idly and will slow his

pace throug hout the workday .

d. Delays that a re  beyond the control  of the employee.  Avoid-

able delay  ~~ill not be cons ide red .

2 . Allowances for Pe r sona l Tin~c

a. Factors for  cons idera t ion .  Consider  the sur roundings ,

working condit ions , and job r equ irement s  which cause the

emp loyee to stop work  f r o m  tim e to time to attend to neces-

sa ry  personal  needs  (go to r e s t  room , get a drink of wa te r ,

get f r e sh  air , e t c .) .  Sinc e most operations allow two breaks

of 10 minutes each during the 480-minute shift , the basic

allowance for this factor will be 4 percent (19. 2 minutes) .

b. Allowances: Percent Allowances

(1) Basic Allowance 4

(Z) Add:
Class

(a) Normal off ice conditions 0

(b) Normal shop , central  heat , slig htl y 1

dirty or greasy.

• —~~~~~~~ ——~- • •—• — • —---- • —~~---- - - •~
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Allowances : Percent  Al lowances

(c) Sl i gh t l y d i s a g r e e a b l e .  Exposed  3

to weather part of time, poor heating,

etc.

(d) Exposed to extremely disagreeable 6

conditions most  of t ime.  Proximity

to hot objects , conti nuous exposure

to disa gr eeab le odors and fu m es , etc.

(3) Add the fo l lowing where  app licable:

(a) For areas  w h e r e  smok ing  is prohibi ted .  2

(b) Where  t h e  work per iod  is 8 consecutive 4

hours  and 20 minutes lunch period is

allowed at t he  e x p e ns e  of the Govt .

(c) Where  5 minutes is allowed at end of I

shift to re turn tools to s to rage  or to

clean up work area.

3. Allowances for  Fatigue

a. Ph ysical :

(1) Factors for  considerat ion.  Consider the average wei ght

handled per man and the percent  of the time that the man

is under load. Also , consider  the heig ht that load must

be lifted.

I

--

~

••• •--

~ 
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(2) A l lowances .  The p er c e n t  a1lo~v:inces given below are

ba s ed on handling from a stack at a hei ght of f r o m

knee- leve l  to c h e s t - l e v e l  and p lac *ng on a skid at a

hei g ht f r o m  f loo r - l eve l  to ches t - l eve l .

Percent  of t ime under load
Pounds Handled  25 50 75 100

0-1 1 1 1 1
1-10 1 2 3 4

11-20 3 5 7 10
2 1-30 4 9 13 17
31 -40 6 13 19 25
4 1-50 9 17 25 34
51-60 11 22 33 44
61-70 14 28 41 55
71-80 17 34 51 68
81-90 21 42 62 83
91 and over 25 50 75 100

For picking up load f r o m  f loor , mult i p ly basic allowance by

, . .l . l0

For placing loT d above chest-high, multiply basic allowance by

.. .1. 20

For get t ing load f rom above ches t -h i gh , multipl y basic allowance

by...l.10

For pushing the load along the floor , multiply basic allowanc e

by .. . 0. 50
(For pushing, in order  to de te rmine  “pounds handled , ” est imate

pounds of effort  required to push the load , not the wei ght of the load

itself.)
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b . Mental :

(1) Fac tors  for  cons ide ra t ion .  Cons ide r  the d e g r e e  of con-

cen t ra t i cn  n e c e s sa f  to p e r f o rm  the job and the amount

of va r i e ty  in the  t a sks .  Hi gh ly repe t it ive j obs sh ould be

low in this factor.

(2) Al lowances:

Class Percent  Al lowance

(a) Work  l ar g o l y commit ted  to habit ; 1

simple calculations on paper , reading

easil y unde r s tood  m a ter i a l  such as rou-

tine or fami l iar  i nst r u ct i o m~, counting

and recording, simple inspection re-

quiring a t t e :g i on  but  little discrct~on ,

ar rang ing paper s  b y l e t t e r  or r 1um~~er .

(b) Work requi res  full a t t e n t i o n ;  copv~:~~ 2

numbers  a d d r e s s e s  or i n s t r u c t i o n s ,

memory of number or part name while

checking stock or parts  list , s imp le

division of attention between work at

hand and jobs of others , conveyor or

t ime schedul e simp le calculations in

head , f i ling pap ers by subject of

familiar nature.

I
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Allowances:  Percent  Al1owa.nce~

(c) Work  r equ i res  concen t ra t ed  a t tent ion;  4

reading of nor .rout ine  ins t ruc t ions , rou-

tine calculations on paper  such as long

division and four-p lace mult ip lication ,

checking numbers , par ts , papers , etc.

requir ing cross  check or double check ,

divis ion of attention between th ree  com-

ponents  such as counting,  inspect ing and

grad ing  or driving over  unfami l ia r  rou te ,

watching vehicle , traffic and route signs.

(d) Work r equ i res  deep concentra t ion;  com-

p licated or swif t  mental  calculations , un-

fami l i a r  ca lcu la t ions  on paper , memoriz ing,

inspection work requi r ing  in terpre ta t ion  and

discret ion of unfamil iar  na tu re , as when

working against  nonroutine  speci f ica t ions ,

highl y divided attention ~~tween phases of

work , operations of others , hazards , etc.

c. Position:

(1) Factors for  considerat ion.  Consider  the position which

the employees must assume to perform the operat ion.

Select the class which best describes the average

_________________ ______ • •. - - - -~ A



t~2~

condition. It is a s sumed  that  the job will  be l es s  t :r e s o zn c

if the pos i t i on  can he v~~r i  ed fr~~~ cntly.

(2) Allowances:

Class Percent  Allowance

(a) Sitting or s tanding  0

(b) Sitting 1

(c) Walking 1

(d) Standin g 2

(e) Climbing or descending ramps , 4

s ta i r s , or l adder

d. Monotony:

(1) Factors for  cons idera t ion . Cons ider  the fa t igue  resul t ing

from fas t , hi gh ly  r epe t i t ive  opera t ions .  The cycle time is

the t ime elapsed f rom s t a r t in g  one clement until the same

element is s t a r t ed  aga in .

(2 ) Allowances:

Cycle Time Percent Allowance

(a) 1.0-0.20 mm . 4

(b) 0 .2 1-0 .40  m m .  3

Cc) O . 4 l - 0 . 8 0 min. 2

(ci ) 0 .81-2. 50 m m .  1

(e) 2 . 5 0  xnin.  or more 0

•..

~
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e. Res t r i c t ive  Sa fe ty  Devices

(1) Factors  f o r  c o n s i d e r a t i o n .  Consider  tho . e devices  which

a re  required b y the j cb  ari d which cause f a t i gue  when

worn. No allowance should be made here  Onl y if it is

n e c e s s a r y  to move the devices occasionall y for  relief ,

or if w e a r i n g  them causes  fati gue. If more than one de-

vice is requi red , add t he al lowances.

(2) A llow~tnc .~

Class Percent Allowanc e

(a) l’~ c e  ~ h~~~- i r 1  2

(b) Ru i~~ r ~)~~( t S  2

( m )  Go: h s  ~r \‘.eh~.~ ’ 2  r ua~ k 3

(d) T ~~.t , lm&a v v pru L~ ctive clothing 4

(c) F i l t e r  m i s k  5

(1) Safe ty  g lasses  0

4. Allowances for Delay

a. Factors for consideration. Consider the job in relation to

adjacent jobs - how long can any adjacent job be shut down

before the job being studied is affected ? Also , consider

other delays inherent in the job , such as moving from one

work station to another , waiting for cranes , etc. No delays

which can be prevented b y the employee should be consid-

ered here .

_ _ _ _ _ _ _  
• •  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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b . (1) A l lowance s :

Class Percent  Al lowance

(a) I solated job.  Li t t le  coordina-  1

tion with  ad j acen t  jobs .

(b) Fairl y close coordinat ion with 2

ad jacent  jobs.

W h e r e  emp loyees a re  r equ i r ed  to move from one work station

to another  to ba lance  adjacent  s ta t ions , add the fol lowing:

Percent  Allowance

Move once each 5 minutes 5

M ove  once each 30 minutes  3

Move once each 60 minutes 2

Move once each 2 hours 0

For cran e waits  (where  overhead cranes are  used to handle ma te r i a l )

add 0. 10 percent  per  crane lift per day. Where  work is performed

on a comp licated machine , an allowanc e for  machine down time

should be added.  This al lowance may be ar r ived  at by calculating

the normal  down t ime by rat io-delay studies or other means .

5. Examp les of App l icat ion

a. An employee is unloading boxes f rom a truck and placing

them on a pallet and the following conditions are in effect.

(1) The operation is performed at a warehouse  ramp , where

smoking is p roh ib it ed .  

. ~~~~~~~~~~~ - - • — -~—~•- — •~~~~~~~ • -~~-
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(2) The boxes we ig h 25 pounds each and the  emp loyee is

under load 5O~~ of the t ime.  The boxes  are  be ing

taken f r o m  s t~~cLs sli ghtl y h 3g her  th an his head to

start with and a re  placed on pal le t  res t ing  on the

truckbcd.

(3) The w o r k  is purel y routine.

(4) The employee  walks approximatel y f ive feet with each

box.

(5) The cyc l e  t ime (per  box) is . 50 minutes .

(6) No r e s t r i c t i ve  safe ty  devices  a rc  requi red .

(7) A fo rk l i f t  operator  is co n s id er c d  a par t  of the unload-

ing c rew and this places  the total o-p oration in the

isolated job class  s ince the crew is se l f - su f f i cien t .

Comoutnt ion  of A l l o wan c e  Percent  Al lowance

Personal

Base 4 .0

Class B Sli ghtl y d i sag reeab le , 3. 0

exposed to weather

Add for  ‘ no smoking” area  2. 0

Fatigue

Physical - 25 pounds handled 50~o of the 9, 9

time. A considerable number of the

boxes are  handled above the chest  l e v e l  or
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C or n p u t L l t i o n  of Allov~ar~cc Percen t A1 1 c : ~ - 
~~~~~~~

at floor level - x 1. 10

Mental - Class A - Work committed to habit 1. 0

Position - Class C (walk ing)  1. 0

Monotony - Class C (0 . 50 rn.in ) 2 . 0

Restrictive safety devices (none) 0. 0

Delays

Class A. L ittle coordinat ion wi~~

adjacent jobs .  1. 0

Total Allowance 23 . 9

If this operation is studier!  and the cycle t in~e is d e t e rm i n - d  to

be 0. 555 minut e s  and t I e  1cveii:~~ factor is 90 percent, the standard

time would b~.• computed as  fol lows:

0.555 x 0.90 x 1. 239 - 0. 620 standard minutes .

b. Consider a second oper ~.tion where an emp loyee is packing

material in f iberboard cartons for  shipment . The follow-

ing conditions are in effect:

(1) The operation is performed at a work station in a

packing area inside a warehouse , where smoking is

prohib ited.

• (2) The internal packs weigh an average of six pounds each

and the employee is under load 25% of the time. The

material is obtained from tote t rays  adjacent to the 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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packing station and is p laced on the work table , bo th

are at w a i s t  hig h level .

(3) The work requi res  the emp loyees ful l a t tent ion,

(4) The emp loyee s tands at his  work station.

(5) The cycle time (per final pack) is 1. 20 m m .

(6) No res t r i c t ive  safe ty  devices a re  required.

(7) If  the flow of mate r i a l  to be packed is cut back , the

op e ration would have to be shut  down or curtailed.

Computation of Al) owance Percent  Allowanc e

Personal

Base 4 . 0

Class B , Normal Shop , Central  Heat  1. 0

Add for “no smoking ’ a rea  2 . 0

Add for 5 minut e cleanup 1. 0

Fatigue

Ph ysical - 6 pounds handled 25% of the t ime.  1. 0

The material is handled at waist  hig h level.

Mental - Class B - Work requires full 2. 0

attention.

Position - Class D (Standing) 2. 0

Monotony - Class D (1. 20 m m )  1. 0

Rest r ic t ive  Safety Devices (none) 0. 0
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Computat ion_of Al lowance  P ercen~~/ ’ 1 Io~”~ : -e

D~ lay

Class B - Fairly close coordin at ion with 2 . 0

adjacent jobs . 
_______

Total Allowance 16. 0

If this operation is s tudied arid the cycle time is de te rmined  to

be 1. 20 minutes with an 80 percent  levelin g f ac to r , the s tandard

time would he computed as fo l lows:

1. 20 x • 80 x 1. 16 1. 114 standard minutes.

_______ _____ A


