
e r a g e  m a n u f a c t u r e r ' s  m a t e r i a l s  hand l i ng  s y s t e m .

87.

T h i s  c o s t  b re akdown  does  not i nc lude  a c t u a l  r aw 

m a t e r i a l  i o s t s ,  p roduc t i on  c o s t s  o r  m a r k e t i n g  c o s t s .

D i s t r ibut ion - Ex t e r n a l :  c / c a s e  % of
to ta l
cos t

V e h i c l e s - runn ing 3, 3 1 2

V e h i c l e s - d e p r e c i a t i o n 4. 1 14

V e h i c l e s - m a i n t e n a n c e 0, 4 1

I^abou r - a u to m o t i v e 9, 4 31

l a b o u r - a d m i n i s t r a t i v e 0 , 1 -

O ve  r h e a d s - ve h i c l e s 0 , 6 2

Sub Tot a l 18, 1 60

D i s t r i b u t i o n  - I n t e r na l :

Fo rkl i  fts - running  and m a i n t e n a n c e 1 , 0 3

F o r k l i f t s . d e p r e c i a t i o n 0. 4 1

F o r k l i f t s - l a bo ur 0, 5 2

Wa r e h o u s e - l a bo ur 0 , > 1

Wa r e h o u s e - o v e r h e a d s 1 , 6 5

Sub Tot a l 3 , 8 13

Conta  ine r s

P a l l e t s  - d e p r e c i a t i o n 0, 24 1

P a l l e t s  - l o s s e s 0, 04 -

Ca  s e s d e p r e c i a t i o n 1 . 30 4

C a s e s l o s s e s 0, 42 i

B o t t l e s  - d e p r e c i a t i o n 2 , 90 10

B ot t l e s  - l o s s e s 3, 20 1 1

Sub Total 8 , 1 27

T o t a l  handl ing  cos t  + J O c / c a s c .
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d i s c u s s i o n -

By t a r  the  h i g h e s t  indiv idua l  cos t  is t ha t  of l a b o u r  

for  the  t r u c k s  (31% of the  tota l ) .

I h i s  i s  fol lowed by the Cap i t a l  d e p r e c i a t i o n  and the  

runn i ng  c o s t s  of  t h e s e  ve h i c l e s .

L a b o u r -

N o r m a l l y  the l a bo u r  on eac h  t r u c k  c o n s i s t s  of  a 

D r i v e r / A d m i n i s t r a t o r  and t h r e e  h e l p e r s .

S a l a r y  l e v e l s  of  such  w o r k e r s  have  r i s e n  t r e m e n d ­

o u s l y  in thi s  f ield o v e r  the  p as t  few y e a r s  It i s  

h o w e v e r ,  u n l i ke l y  that  th i s  a r e a  wi l l  con t inue  to be 

the  only  m a j o r  cost  it***-' in the  fu ture  a s  p e t r o l  and 

m a t e r i a l  p r i c e s  a re growing  at  an even  m o r e  r a p i d  

r a t e .

Cap i t a l  D e p r e c i a t i o n :

Today  a t yp i ca l  rou t e  t r u c k  c o s t s  +_ R35 000.  The 

r e p l a c e m e n t  c os t  of  a f leet  of  200  v e h i c l e s  would  t hus

be  in e x c e s s  of  R7 mi l l i on .

Running  Cos t s

The  m a i n  i t e m  h e r e  i s  fuel c o s t s .  The  only r e a l  

m e t h o d  ol r e d u c i n g  fuel c o s t s  at  t h i s  s t a ge  i s  to r e -



d u c e  d i s t a n c e s  t r a v e l l e d .  H o w e v e r ,  c a r e  can a l s o  

be t a k en  to tune  the  v e h i c l e s  and to u s e  the  r igh t  

s i z e d  and Rea red  t r u c k s  ( h o r s e s )  for  the  job.

By i m p l e m e n t i n g  the f indings  and r e c o m m e n d a t i o n s  

in th is  d i r e c t i o n  the fo l low ing  c o s t s  can be saved :

89.

6. 4. SAVINGS:

6- 5. C O N C LUSION:

S a v i n g s  in « •*«■« ol I m i l l i o n  r a n d s  p e r  a n n u m  m a y  

be  e x p e c t e d .
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89.

Hm.e d i s t a n c e s  t r a v e l l e d .  H o w e v e r ,  c a r e  can  a l s o  

be  t a ken  to tune  the  v e h i c l e s  and to u s e  the  r i gh t  

s i z e d  and g e a r e d  t r u c k s  ( h o r s e s )  for  the  job.

By i m p l e m e n t i n g  the f indings  and r e c o m m e n d a t i o n s  

in th i s  d i r e c t i o n  the fol lowing c o s t s  can  be s av e d ;

6. 4. SAVINGS:

Cost Art-a Due To R efe ren c e Savings C /Ca »e Thousand* of Rands
Chapte r Rxpected for 20 Mill ion Case

•
Sales

Vehicle
deprecia t ion

F e w e r  veh ic le s 4 and 5 t  26% 1, 07 213

Vehicle
maintenance

F e w e r  veh ic le s 4 and 5 + 20% 0, 08 26

Labour
automot ive

F e w e r  vehic le*  ) 
BetN r s taf f ing )

5 26% )
20% ) 4, 32 865

Labour admin. More  admin. 5 and 6 - 50% 0 ,0 5 .  10

Overhead vehicle* F e w e r  veh ic le s 4 and 5 20% 0, 12 24

Forklift* Using t ro l l ey* 4 ’.9% 0, 27 53

Overheads  
(wa rehouse)

C u s to m e r  s i s e s  I 
P a l l e t  s i r e s

15% 0, ? * 46

Bottle toaaea B e t t e r  so r t i n g 15% 0. 48 96

Total Saving* 1305,00

6 . 5. C O N C L USION:

S a v in g s  in e x c e s s  ot I m i l l i o n  rands per ann um  m a y  

be e x p e c t e d .
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C H A P T E R  7 

F U T U R E  TR END S

7 . 1 .  L a r g e r  C o n t a i n e r s :

P e r h a p s  one ol  the  m o s t  i n t e r e s t i n g  r e c e n t  d e v e l o p ­

m e n t s  in th b e e r  and  sof t  d r i n k  m a r k e t  i s  t he  i n ­

c r e a s e  in c o n t a i n e r  s i z e s .

Today  + 40% of a l l  sof t  d r i n k s  (by v o l u m e )  p r o d u c e d  

in U . S . A .  a r e  d i s t r i b u t e d  in 2 l i t r e  b o t t l e s  ( r e f .  4).

In South  A f r i c a  the  1 l i t r e  bot t l e  h a s  c o m p l e t e l y  dom - 

i n r t e d  the  m a r k e t  o v e r  the pas t  few y e a r s ,  and in 

the  w i ne  i n d u s t r y ,  the  2 l i t r *1 bo t t l e  now c o m p l e t e l y  

o u t s e l l s  al l  o t h e r  p r o d u c t s .  It s e e m s  t ha t  t h i s  t e n d ­

e n cy  i s  l i ke ly  to cont inue  and the  1 l i t r e  b e e r  c o n ­

t a i n e r  and  1 , 5  to 2 l i t r e  sof t  d r i n k  bo t t l e  c anno t  be 

too f a r  away .

F r o m  a d i s t r i b u t i o n  point  of  view th i s  d e v e l o p m e n t  is 

l i ke lv  to e f fec t  hand l i ng  m e t h o d s  r a t h e r  t han  a c t u a l  

rou ing of the  v eh i c l e s ,  and a l s o  m a k e  it e ven  m o r e  

i m p o r t a n t  to look a f t e r  an  even  m o r e  e x p e n s i v e  

bo t t l e .  C o n t a i n e r s  a r e  l ike ly  to be h e a v i e r  and thus  

p r o d u c e  a g r e a t e r  t e n de nc y  t o w a r d s  m e c h a n i c a l  

hand l ing .

Fig- 7. I. 1- shows  the g rowt h  ol the  C o n t a i n e r  Size  

t h i s  c e n t u r y  in the  sof t  d r i n k  i n d u s t r y .
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FIG: 7. 1. 1.

G ROWT H O F  THE S O F T  DRINK B O T T L E  

FIG: 7 . 1 . 2 .

V A R I O U S  SI ZE S  O F  B O T T L E S
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B U L K  H A N D L I N G :

With  the  i n c r e a s e d  d e m a n d  by l a r g e  s u p e r m a r k e t s ,  

h y p e r m a r k e t s  and cha in  s t o r e s ,  bulk d e l i v e r i e s  a r e  

b e c o m i n g  m o r e  p re v a l en t .

C h a p t e r  5. 13. d i s c u s s e s  s o m e  of the  l a t e s t  t r e n d s  in 

bulk  m e c h a n i c a l  handl ing  c o n c e n t r a t i n g  on the l a y e r e d  

pa l l e t  ( s e e  Fi 5. 1 3 . 1 . )  and the O m e g a  s y s t e m  

( s e e  Fig:  5. 13. 2. ). H o w e v e r  wi th t he  s m a l l  a m o u n t  

of  c a s e s  d e l i v e r e d  wi th e a c h  d r o p  t h i s  type  o f  s y s t e m  

is  un l ike ly  to be v e r y  s u c c e s s f u l  in the  n e a r  f u tu r e .  

F u r t h e r m o r e  in the  J o h a n n e s b u r g  a r e a  in South  A f r i c a  

only  t o u t l e t s  a r e  a t  p r e s e n t  g e a r e d  to bulk hand l ing  

t hus  m a k i n g  the  g e a r i n g  of  an e n t i r e  f leet  of  t r u c k s  

i m p r a c t i c a l .

7.  3. P R O D UCT  D I S P E N S E R S:

Wi th  e v e r  i n c r e a s i n g  p r i c e s  of c o n t a i n e r s  a l og i ca l  

d e v e l o p m e n t  is to p roduc t  d i s p e n s e r s .  At p r e s e n t  

s uch  d i s p e n s e r s  a r e  u s e d  in m o s t  b a r s  for  d r a u g h t  

b e e r s  and in r e s t a u r a n t s  for  soft  d r i n k  p r o d u c t s .

F u t u r e  d e v e l o p m e n t s  m i g h t  ex t end  t h e s e  d e s p e n s e r s  

in the  f o r m of coin o p e r a t e d  m a c h i n e s  in publ ic  

p l a c e s  and e ven  h o m e  o p e r a t e d  m a c h i n e s .

7 . 4 .  HOUS E - TO - HOUSE— SALES_

At f i r s t  g l ance  the  h o u s e - t o - h o u s e  s a l e s  d i s t r i b u t i o n  -
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at  p r e s e n t  m o s t  p r e v a l e n t  in the  m i l k  i n d u s t r y  - 

s e e m s  to be r e ced i ng .  With t he  d e v e l o p m e n t  of  

f o r t i f i e d ,  l o n g e r  l a s t i n g  m i l k s  in U . S . A .  da i l y  h o u s e -  

t o - h o u s e  s a l e s  a r e  b e c o m i n g  f e w er  and f ewer ,  and a 

w e e k l y  v i s i t  by the  m i l k m a n  m o r e  c o m m o n .

H o w e v e r  l a b o u r  i s  b e c o m i n g  m o r e  and  m o r e  a v a i l a b l e  

and  it is e s s e n t i a l l y  l a b o u r  tha t  i s  needed  for  h o u s e -  

t o - ho u s e  s a h  s (not r aw m a t e r i a l s )  and the  a a t h o r  

f e e l s  that  t he  h o u s e - t o - h o u s e  s a l e s  m a r k e t  in the 

m i l k  and e v e n  the  b e v e r a g e  i n d u s t r y  is by no m e a n s  

dead .

7 . 5 .  PROFKSSIONA L DISTRIBUTORS:

In m a ny  c o u n t r i e s  ( G e r m a n y ,  Hol l and ,  e t c . )  a r e c e n t  

d e v e l o p m e n t  hap b een  the p r o f e s s i o n a l  d i s t r i b u t o r .  

H e r e  the d i s t r i b u t o r  c o n t r a c t s  out to the  b e v e r a g e  

m a r k e t  to d i s t r i b u t e  h i s  p ro d u c t  - p e r h a p s  coupl ing  

t h i s  to d i s t r i b u t i o n  of al l  s o r t s  of o t h e r  p r o d u c t s  

e . g .  v i n e g a r ,  m i l k ,  m i n e r a l s ,  w i n e s ,  b e e r s ,  b r e a d ,  

c a n n ed  food.* e tc .

i h e  a d v a n t a g e  of such  a s y s t e m  is tha t  s uch  a d i s ­

t r i b u t o r ,  by cu t t ing  down on the d i s t a n c e  t r a v e l l e d  

by v a r i o u s  t r u c k s  f r om  e a c h  m a n u f a c t u r i n g  c o m p a n y ,  

c an  r e d u c e  c j s t s  g re a t l y .
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7 . 6 .  C E N T R A L I S E D  D E P O T S  S E R V I C E D  BY E L E C T R I C

V EH I C L ES :

If the  r e c o m m e n d a t i o n s  of  the  D r i e s s e n  R e p o r t s  

( r e f  B and  9) a r e  i m p l e m e n t e d  it i s  going to m e a n  

s e v e r e  r e s t r i c t i o n s  or. the m o v e m e n t  of  t r u c k s .

As South A f r i c a n  ci ty c e n t r e s  a r e  v e r y  s p a r s e l y  

popu l a t ed  a t  night  t i m e ,  and shops  t h e r e f o r e  c l o s e ,  

it i s  v e r v  di f f icul t  to s e r v i c e  tries o u t l e t s  a f t e r  

w o r k i n g  h o u r s .

A so l u t i on  to th i s  p r o b l e m  i s  to se t  up  a s e r i e s  o i  

d e p o t s  in the  c e n t r a l  ci ty a r e a s ,  and s e r v i c e  the 

o u t l e t s  f r o m  t h e s e  de po t s .  Idea l ly  v e i y  s m a l l  v e ­

h i c l e s  (+ 4 pa l l e t  v e h i c l e s )  can supply  t h e s e  o u t l e t s .

F o r  s u c h  d e l i v e r i e s  w h e r e  s h o r t  d i s t a n c e s  a r e  i n ­

v o lved .  e l e c t r i c  v e h i c l e s  a r e  l ike lv  to b e c o m e  t a r  

m o r e  popu l a r .
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C HA PT ER  8

LIST O F  R E F E R E N C E S

Rot :  No,  T i t l e

Ackof f ,  R. L. S a s i e n i ,  M W . ,  F u n d a m e n t a l s of 

O p e r a t i o n s  R e s e a r c h . John Wi ley and  Sons .

Apple ,  J .  M. , M a t e r i a l  Hand l ing  S y s t e m s  D e s i g n , 

Ro n a l d  P r e s s  C o mp a ny ,  N. Y. , 1972

B e r - b e o  'I r e n d a , B u r e a u  lo r  E c o n o m i c  R e s e a r c h  

U n i v e r s i t y  of  S t e l l e nb o s h ,  Vol.  1, Nos .  4 and  5.

B e v e r a g e  I n d u s t r y  Annual  Manual  1977-78 ,

M a g a z i n e s  for  I n d u s t r y ,  I N C . ,  N . Y . ,  1977.

B e v e r a g e  I n d u s t r y ,  M a g a z i n es  for  I n d u s t r y  INC. ,

N. Y. , V o lu m e s  Nos .  62,  64,  65 (Dec,  J a n  and F e b  

1977 - 78)

B e v e r age  W o r l d , K e l l e r  P u b l i s h i n g  C o r p o r a t i o n ,

U S. A . ,  V o l u m e s  Nos.  95,  96,  98 (Aug,  Sept ,

O c t ,  Dec  1977).

D a n t z i g ,  G e o r g e  B. , L i n e a r  P r o g r a m m i n g _ E x t e n s i o n s , 

P r i n c e t o n  U n i v e r s i t y  P r e s s ,  P r i n c e t o n ,  New J e r s e y ,  

1963.
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T i t l e

I he R e p o r t  of the C o m m i t t e e  of  Inqui ry  into u r b a n  

t r a n s p o r t  f a c i l i t i e s  in the  R epub l i c ,  R P  6 0 / 7 4  

( D r i e a s e n  R e p o r t ) .

Whi te  P a p e r  on the  R e p o r t  of  the C o m m i t t e e  of 

Inqu i r y  into u r b a n  t r a n s p o r t  f a c i l i t i e s  in the  R epub l i c ,  

R P  6 0 / 7 4  (D l e s s o n  R e p o r t ) .

E n s  11n , H . A . R . , F e a s i b i l ’ty s tudy on owning  v e r s u s  

h i r i n g  o t T r u c k s ,  u n d e r  pub l i ca t i on  for  c o m p l e t i o n  of 

M B L  d e g r e e ,  UNISA.

H ad i ey ,  G. , L i n e a r P r o g r a m m i n g, Add i s on  - W e s l e y  

P u b l i s h i n g  Co mp a ny ,  1974.

( B M. Veh i c l e  Schedu l i ng  P r o g r a m  - E x t en d e d  (OS 

and  DOS) G e n e r a l  I n f o r m a t i o n  Manua l ,  P r o g r a m  Nos.

5734 - X M 5  (OS), 57 36 - X M3 (DOS) I . B M .  1970.

I n t e r na t i ona l  O r g a n i s a t ion  i o r  S t a n d a r d i s a t i o n , Ref.

No. I S O/ R  445 - 1965 ( E R F )

Ope  r a t \un* R e s e a r c h  in P r o d u c t i o n  P l a n n i n g ,

S c h e du l i n g  and I nve n t o r y  c o n t ro l ,  J oh n  Wi ley ,  N . Y . ,  

1974.

Lie  ben be r K. S . J . D. . Ogt imiHinK F a c i l i t i e s  L o c a t i o n s  

r . ' ». „ m m p a n v  in t he _g o f L S c h o o l  of  

B u s . n e s s  L e a d e r s h i p ,  U n i v e r s i t y  of  South A f r i c a ,

N o v e m b e  r 1 9 < 3.
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Ref:  N o . 

16.

17.

18.

19.

20.

Ti t l e

L i m i t a  on the  axle l oads  of v e h i c l e s  fo r  the  p r o t e c t i on 

of  r o a d s.  Na t iona l  n s t i t u t e  for  T r a n s p o r t  and Road 

R e s e a r c h ,  CSIR Spec ia l  R e p o r t  P a d  27 (2nd Edi t ion)  

1976.

M a y n a r d ,  H. M. , I n d u s t r i a l  E n g i n e e r i n g  H a n d b o o k , 

T h i r d  Edi t i on ,  M c G r a w - H i l l ,  1971.

The  Road and  T r a f f i c  O r d i n a n c e  and R e g u l a t i o n s  

T r a n s v a a l  (Ord .  21 of  1966) and  r e g u l a t i o n s ,  L E X -  

P a t r i a  P u b l i s h e r s ,  J o h a n n e s b u r g .

T r a n s p o r t  M a n a g e r s  Handbook,  1978, S e c t i o n s  1 

and ?,  T h o m a s  P u b l i c a t i o n s ,  J o h a n n e s b u r g .

The W t > wat  e r s r ami,  A Study in M e t r o p o l i t a n  R e s e a r c h  

and A n a l y s i s,  U n d e r t a k e n  for  M e t r o c o m  to a s s i s t  

t he  c e n t r a l  Gu idep l an  C o m m i t t e e  for  the E a s t  and  

Wes t  Rand 1972 - 197 3, U r b a n  and Reg i ona l  R e s e a r c h  

Uni t ,  U n i v e r s i t y  of  th< W i t w a t e r ^ r a n d ,  J o h a n n e s b u r g .
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S T A T I S T I C A L  A N A L Y SIS O F  TIME STUDI ES AMD S E L F  RECORDI NG 

S H E E T S .

A ''.otal of  2000 poin t s  w e r e  c o n s i d e r e d  when  a n a l y s i n g  the  s e l f -  

r e c o r d i n g  s h e e t s  ( s e e  t i g  1 . 1 . )  and  a f u r t h e r  153 poin t s  a n a l y s e d  

f r o m  t he  t i m e  s"udy s h e e t s  ( s ee  Fig:  1 . 2 . )  u s i ng  3 h e l p e r s  p lus  a 

d r i v e r  a s  a b a s i s .

The  d e t a i l e d  a n a l y s i s  of  the t i m e  s tudy  s h e e t s  is s hown  a s  an  

e x a m p l e  in t h i s  c h a p t e r .

T he  f o l l owi ng  m e t h o d  w as  u s ed

Fig:  1 . 3 .  s ho ws  a c o m p l e t e d  a c t i v i t y  s a m p l i n g  shee t .

F r o m  t he  153 s e l f - r e c o r d i n g  s h e e t s  a s  shown,  Fig  1 . 4 .  was

APP ENDI X 1

o b ta i n e d .

Da ta  s h e e t s  Fig 1 .5 .  show the se t  oi da ta  o b t a ine d  f r o m  the 153

t i m e  s t ud y  s h e e t s .

A l i n e a r  r e g r e s s i o n  c u r v e  

(set* F i g 1 1 . 6 . ).

then f i t t ed  to the da t a  in Fig:  1 .5 .

f i t t ed  to the  s a m e  da t a .

T h i s  c u r v e  s h o u l d  

r e g r e s s i o n  c u r v e
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By u s i n g  t he  ._000 po in t s  I r o m  the s e l f - r e c o r d i n g  s h e e t s  a fur the r 

l i n e a r  r e g r e s s i o n  c u r v e  (y = 0 , 25 x + 6 9 ) r 2 = 0 ,91  w a s  a l s o  

d r a w n  up  ( s e e  Fig:  5 . 3 . 2 .  c h a p t e r  5).
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FIG: 1. 4.

Ti me  s tudy  b r e a k d o w n s  a s  a p e r c e n t a g e  of  t o t a l  t i m e  spen t  a t  

e a c h  ou t l e t .

N i ge I D u r b a n

U nl o a d i n g  14 9

F u l l s  to s t o r e  15 14

E m p t i e s  f r o m  s»ore  12 12

E m p t i e s  on to  v e h i c l e  9 7

S o r t i n g  e m p t i e s  12 14

G i v i n g  i n s t r u c t i o n s  2 0

A r r a n g i n g  t r u c k  14 8

Id l e  14 14

A d m i n .  8 20

P a r k i n g  0 2

T h r e e  iuVi\ p lus  d r i v e r
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L i n e a r  r e g r e e s i o n  c u r v e  fit.

E q u a t i o n  y ax  + b i = 1 ..........  n (fo r  a n  s u m m a t i o n s )

a = 2 * *y - ( > :  x c  y ) / n

.  ( 2  * ) 2 / r .

Z * * Z *

2
C o ef f i c i e n t  of  d e t e r m i n a t i o n  ( r ' )

r 1 -  [ j ]  xy - ( Z x Z y ) / n  ]
- ( E *)*/" h y2 - (Z y)2/n|

In t h i s  c a s e  n - 153 

y = ax + b a = 0, 2 b 6 , 5

y s 0 , 2x + 6 , 5  

r 2 r 0 , 9 4



(i)

FIG: 1.7.

S T A N D A R D  D EV I A T IO N__£_s)

M e a n  s t a n d a r d  d e v i a t i o n  s t a n d a r d  dev i a t ion  of whole

s a m p l e  s = 1 , 84

M e a n  d e v i a t i o n  of  whole  s a m p l e m  = 1 ,73

S t a n d a r d  d e v i a t i o n  be twee n

s - 1 0 c a s e d r o p s s = I,  78

1 1 - 20 c a s e d r o p s s ^ 0 , 7 4

2 1 - 30 c a s e d r o p s s = 1 , 59

31 - 40 c a s e d r o p s s = 1, 37

41 - 70 c a s e d r a p s s = 3 , 2 7

71 - 1 2 0 ca & e d r o p s s = 2 , 26

By a d d i n g  t h e ^ e  d ev i a t i on  to the  b e s t  lit l i n e a r  r e g r e s s i o n  l ine

- 0 , 2 x + 6 , 5) the fol lowing da t a  is ob t a ined .

X y l i n e a r  reg. 2 s t a n d a r d  dev i a t i on s
plus  y l i n e a r  r e g r e s s i o n

5 - 1 0 c a s e d r ops 7, 5 H, 0 1 1 , 6

1 1 .  20 ca  se d r o p s 16 9 , 7 1 1 . 2

21 - JO c a s e d r o p s 26 11,7 14, 9

31 - 40 c a s e d rops 36 H . 7 16, 4

41 - 70 c a s e d r o p s 56 17,7 24. 2

71 - 1 2 0 c a s e d r o p s 96 25,7 30. 2

. . / (i i )



A g a i n  a l i ne a r  r e g r e s s i o n c u r v e  car. be f i t ted to
d e v i a t i o n s

X

7, 5 1 1 , 6 Solut ion y
16 1 i ,  2 2

26 14, 9
r  -

36 16, 4

5e 24,  2

9b 30. 2

0 , 2 3x * 8 , 9 8

T h i s  c u r v e  wi l l  nen :es- u : fit u p p e r  co n t r o l  l i mi t  a t  an

a v e r a g e  of  two me. rd f v i ; r  ..-us f r o m  the m e a n  c u r v e  

y - 0 , 2x + 6 , 5

A s i m i l a r  c u r  1 1»< e >und for  a l o w e r  c on t r o l  l i m i t  

e q u i d i s t a n t  f r . * u pp * r  co n t r o l  l i m i t  and the m e a n  c u r ve .

F i g :  5 . 6 . 1 . show - "he r e s u l t a n t  c a l c u l a t e d  c u r v e .
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T H E  J D A j L Y _ O P E R A T I O N A L  R E T U R N  - S E T T I N G  U P  T H E  

S Y S T E M  I N  A  B E V E R A G E  B O T T L I N G  P L A N T  A N D  A N  E X A M P L E  

ANALYSI S .

APP EN DI X 2

2. 1. S E T T I N G U P  THE 0 . 0 .  R.

The  f i r s t  s t e p  in s e t t i ng  up  of  a D. O. R is to m a k e  

s u r e  al l  s t ock s  of  r aw m a t e r i a l s ,  e mp t y  g l a s s  and 

f i n i shed  p roduc t  a r e  s t o r e d  in a nea t  o r d e r l y  fash ion  

t ha t  wi l l  f a c i l i t a t e  count ing  and c on t i nuous  s tock  

tak ing .

T h e  next  s t ep  is  to p u r c h a s e  t he  fol lowing:

(a ) A b o a r d  tha t  can be p l aced  next  to the  bot t l e  f i l l e r .

T h i s  b o a r d  should be m o u n t e d  on s o m e  s o r t  ol  s t and  

wi th in  e a s y  r e a c h  of the  f i l l e r  o p e r a t o r .  The i dea  is 

that  a g r a ph  of  the- da i ly  a c t i v i t i e s  of the  f i l l e r  can 

t h e n  be kept  by the  f i l l e r  o p e r a t o r  on t h i s  b o a rd .

Shee t  2 . 1 .  shows  a t y p i c a l  e x a m p l e  o! the  type  ol 

s he e t  that  should  be s tuck  to th i s  boa r d .

The  b o a r d  m a y  be of  a b l a c k b o a r d  type  o r  a peg-  

b o a r d  o r  be m a d e  su ch  tha t  the  gr ph of  the  o p e r ­

a t i o n  of the  f i l l e r  r a n  be r e m o v e d  at the end of the

day.

/ I  0 0





A f u r t h e r  a l t e r n a t i v e  is  to d i s p o s e  of  the  b o a r d  a l l -  

t o g e t h e r  «±nd u s e  a s c i n t i l l a g r a p h .

(k) The next  i t e m s  that  need  to be p u r c h a s e d  a r e  3 - 5

e m p t y  d r u m s .  Tlu so  wil l  be u s e d  to we igh  the 

b r o k e n  g l a s s  a t  v a r i o u s  s t r a t e g i c  po in t s  in the f a c ­

t o r y .  It i s  a l so  a good idea  to p u r c h a s e  s o m e  s o r t  

of  t r o l l e y  tha t  can be u s ed  for  m o v i n g  the d r u m s .

(c) 3 - 4  C l i p - b o a r d s  wi l l  a ' s o  be n eed e d  for  c a r r y i n g  the  

v a r i o u s  D . O ,  R s h e e t s .

(d) I i s  a l s o  r e c o m m e n d e d  that  an  e l e c t r o n i c  c a l c u l a t o r ,  

s l i d e  ru i e  o r  a b a c u s  be p u r c h a s e d  to f ac i l i t a t e  the  

c a l c u l a t i o n s  r e q u i r e d .

(e) It i s  n e c e s s a r y  to have  a bot t l e  c o u n t e r  on the  d i s ­

c h a r g e  of t he  p ro du c t i on  l ine.  It i s  a l s o  v e r y  h e l p ­

ful to have  a s econd  bot t l e  c o u n t e r  b e f o r e  t he  w a s h e r  

(e.  g. at  d e - c a p p e r ) .

(f) A pad of  g r a ph  p a p e r  wi l l  be needed .

A c l ock  - c a r d  s y s t e m  for  the p ro du c t i on  p e r s o n n e l  is 

a l s o  v e r y  u s e f u l  for  a s s e s s i n g  the  n u m b e r  of p e r s o n s  

who a r e  w o r k i n g  e a r h  day and the t i m e  spen t  by e a c h

p e r s o n .

Now th.it  al l  the  r e q u i r e d  e q u i p m e n t  ha s  been  c o l l e c t e d  

one  can  beg in  i n s t a l l i ng  the  I) O.  R. s y s t e m .

1 0 0 .
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2 i n s t a l l i n g  t h e  d . o . r .  s y s t e m

2 ‘ 2 ' ** The  , i r s t  s t ep  is to do a s t ock  count  of  c r o w n s ,

s y r u p ,  s u g a r ,  CO2 , c a u s t i c  and B - O i l / c o a l .

2. 2. 2. One  can  now s t a r t  f i l l ing in the  D . O.  R. s h e e t s .

2. 2. 3. Sh ee t  1 i s  t hen  se t  up and f i l led in a s  the day

p r o g r e s s e s .

B r e a k a g e s  and t e s t s  can be o b t a ine d  f r o m  the d r u m s  

p r ov id e d  (in Kg. m a s s  which can be c o n v e r t e d  to 

n u m b e r  of  bo t t l e s ) .

The  m a s s  of the bo t t l e s  can be c o n v e r t e d  to c a s e s  of 

b o t t l e s  f r o m  the fol lowing data:

200 m l  bot t l e  . . . .  0, 3r/77 K g / B o t t l e  

300 ml  bot t l e  . . . .  0 , 4 * 5 6  K g / B o t t l e  

1000 m l  bot t l e  . . . .  0 , 9091 K g / B o t t l e

The  to ta l  n u m b e r  of w o r k e r s  on the l ine  can be o b ­

t a ine d  f r o m  the c lock  c a r d s

T h e  n u m b e r  of  c a s e s  to s t o r e s  should be c o u n t e r ­

s i gned  by the S t o r e s  F o r e m a n .

If t h e r e  i s  a con t inuous  i s s u e  to s t o r e s  th i s  p r o b l e m  

can be o v e r c o m e  by giving the  forkl i f t  d r i v e r  a c l i p ­

b o a r d  and s h e e t  of  p a p e r  on which he can r e c o r d  

h i s  d e l i v e r i e s  to the  s t o r e s .

. . / 1 0 2
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Shee t  1A is a t yp i ca l  c o m p l e t e d  v e r s i o n  of t he  p r o ­

duc t i on  r e p o r t .

H e r e  the  l ine began  w o rk i n g  at  8 a . m .  and w o r k  w a s  

f i n i shed  by 3. 30 p . m .  (or  15. 30 h ou r s ) .

It should  be noted t ha t  t i m e  is e x p r e s s e d  a s  a f r a c ­

t ion on the  D. O. R. shee t  e.  g. 1 h o u r  30 m i n u t e s  =

1. 5 h o u r s  o r  5 m i n u t e s  = 5 / 60  0 , 0 8 3  h o u r s .

102.

The  s t op p ag e  b e t wee n  12 a . m .  and 1 p . m .  ( 1 3 . 00  

h o u r s )  is fo r  lunch  and cannot  be counted  a s  p a r t  of

the t i m e  u t i l i s a t i on .

The  bot t l e  f i l l ing m a c h i n e  u s e d  for  th i s  e x a m p l e  has  

a m a n u f a c t u r e r s  r a t e d  c ap a c i t y  of 12 000 b / h  o r  

200 b / m .

2. 4. T HE MAIN D . O . R .  S H E E T

2 4 j Now we have  c o m p l e t e d  s h e e t  1, i . e .  s he e t  1A, we

can beg in  t r a n s f e r r i n g  the  i n f o r m a t i o n  a c r o s s  to the  

D . O . R .  shee t  - s hee t  2.

2 4 2  It should  ne noted that  s hee t  1 is m e r e l y  a rough

s he e t  whi l e  s he e t  2 wi l l  be f i l led out  nea t l y  and  kept  

for  r e c o r d  p u r p o s e s .

2 . 4 . 3 . One  can  s t a r t  f i l l ing in the  D . O . R .  s hee t  in the  top

lef t  hand c o r n e r ,  i . e .  f l avou r ,  s i ze ,  t i m e  s t a r i  and

t i m e  f ini sh.
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