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1 0 3 .

2 * 4 . 4 .  One  then goes  to the los t  t i m e  a n a l y s i s .

1 he to ta l  n u m b e r  of bot t l ing  h o u r s  i s  found f r om 

s h e e t  1 A, i. i*. how m a n y  h o u r s  at  w o r k  that  day.

In t h i s  e x a m p l e  a n s w e r  - 15. 5 h o u r s  - 8 . 0  h o u r s

= 7 . 5  h o u r s

2 * 4 . 5 ,  The  s t a n d a r d  a l l owam< is  the  t i m e  se t  a s i d e  for

lunch  i . e .  tnia  is a s t a n d a r d  s e t  a m o u n t  of t i m e  

wh i ch  wi l l  r e m a i n  c ons t a n t  da i ly .  The  w o r k e r s  a r e  

not  paid d u r i n g  thi s  t i m e .  In o u r  e x a m p l e  t h i s  s t a n ­

d a r d  a l l o w an c e  is 1 ho u r  ( lunch only) .

2. 4. b. Ac tua l  bo t t l ing  t i m e  to ta l  bo t t l ing  h o u r s  - s t a n d a r d

a l lo w a n c e .

2 . 4 . 7 .  The  r e s t  of the  los t  t i m e  a n a l y s i s  can be ob ta ined  f r om

the  g r a p h  on s h e e t  1 A and has  been  t r a n s c r i b e d  a c c o r ­

d ing  to t he  v a l ue s  on th i s  e x a m p l e .

2 . 4 8 . The  net bo t t l ing  t i m e  can be o b t a ine d  by s u b t r a c t i n g

th» c h an g e o v e r * ,  b r e a k d o w n s  and o t h e r  s tops  f r o m  

the  a c t u a l  bo t t l ing t i m e .

In th i s  e x a m p l e  the net  bo t t l ing  t i m e  would be

6 , 5 - 1 ,75  - 0 . 7 5  = 4. 00.

2 . 4 . 9 . One  can  now go back  to the m a i n  s e c t i o n  of the  D . O . R .

s hee t  and  till in the net  bot t l ing  t i me .

2 4 1 0  Th< n u m b e r  of  bottle*? f r o m  the m e t e r  r e f e r s  to the

ful l s  m e t e r  md  » an be found • r o m  s u b t r a c t i n g  the  

fu l l s  m e t e r  r e a d in g s  on s h e e t  1 A.

In t h i s  e x a m p l e  th i s  r e a d i ng  wi l l  be 38 000 - 00 000 

r 38 000.
The  b r e a k a g e s  and t e s t s  can be found by u s ing  the 

m a s s  to bo t t l e s  c o n v e r s i o n s  in con junc t ion  wi th the 

i n f o r m a t i o n  f r om  shee t  1 A.
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Tn th i s  e x a m p l e  the  c o n v e r s i o n  of the  m a s s  of  g l a s s  

would be a s  fol lows:

42 Kg L i t r e  G la s u  46 b o t t l e s  

20 Kg L i t r e  G l a s s  = ZZ b o t t l e s  

4* 1 2 . I he t e s t s  and r e j a c t s  m a y  a l s o  be o b t a ine d  f r om

s h e e t  1 .

2*4.  13. The % b r e a k a g e  i s  equal  to:

T o t al  n u m b e r  of  bo t t l e s  b ro k e n  x ] 0 0 

Tota l  n u m b e r  of  b o t t l e s  ( m e t e r )

In o u r  e x a m p l e  t h i s  would be:

68

104.

38 000
x 100  0 , 0 0 1  8 x 1 00  = 0 , 18%

2 . 4 .  14. The  to ta l  n u m b e r  of  m a n  h o u r s  c an  be c a l c u l a t e d  by

the  fol lowing:

To t a l  m a n  h o u r s  a c t ua l  bo t t l ing t i m e  x n u m b e r  of

p e r s o n s  w o rk i n g  on l ine.

f'ht n u m b e r  of  p e r s o n s  w o r k i n g  on the  l ine  can be found 

f r o m  the w o r k e r s  t i m e - c a r d s  and shoulc  i nc lude  the 

l ine  f o r e m a n ,  f i l l e r  o p e r a t o r  and l ine w o r k e r s  ( p a c k e r s ,  

u n p a c k e r s ,  e tc) .  It should not inc lude  the  m a i n t e n a n c e  

s taf f ,  forkl i f t  d r i v e r s ,  p roduc t i on  m a n a g e r s  etc.

In the e x a m p l e  the to ta l  m a n  h o u r s  would be:

Tot a l  m a n  h o u r s  16 x 6 . 5 ■ 97. 5

One can i l so c on ve r t  the  m a n  h o u r s  to paid m a n  h o u r s  

by mu l t i p l y i ng  the n u m b e r  of h o u r s  w o r k e d  by e a c h  m a n  

by t h e i r  r a t e  oi e a r n i n g s ,  i . e .  to get c a s e s  p e r  paid 

m a n  hour .

. . / 10 5



The voiai c a s e s  p e r  m a n  h o u r  can  be c a l c u l a t e d  

f r o m  the fol lowing

To t a l  c a s e s  p e r  m a n  h o u r  = C a a e s  p r o d uc e d  (To Stock)

N u m b e r  of  m a n  h o u r s

In th i s  e x a m p l e  the to ta l  c a s e s  p e r  m a n  h o u r  would be:

To t a l  c a s e s  p e r  m a n  h o u r  = 3 166

97. 5

= 32. 47

2. 4. 16. Mac h in e  U t i l i s a t i o n .

M a c h i n e  u t i l i s a t i o n  = net  bot t l ing t i m e ___ ^ jqq

a c t u a l  b o t t l i n g  t i m e

i. <i. the  r a t i o  of the  a m o u n t  of t i m e  o u r  m a c h i n e  

v o r k e d  c o m p a r e d  to the  t i m e  it had  a v a i l a b l e  f or  

w o  rk.

In t h i s  e x a m p l e :

M a c h i n e  u t i l i s a t i o n  = 4,  00 x

6 , 50

= 0 , 6 1 5  x 1 00

= 62%

2 . 4 .  17. M a c h i n e  E f f i c i e n c y

M a c h i n e  e f f i c i e n c y  No.  o f  b o t t l e s  p r o d u c e d ( f u l l s  m e t e r )

Rat ed c a p a c i t y  o f  m a c h i n e  x net  
b o t t l i ng  t i m e .

i . e .  the  p r o d u c t i o n  c a p a b i l i t y  of  the  m a c h i n e  c o m p a r e d  to  

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

In t h i s  e x a m p l e

M a c h i n e  e f f i c i e n c y  38 -------------  - o, 79  o r  79%
I L 000 x 4. 00

105.
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One <an now c a l c u l a t e  the p rod uc t i v i t y  e f f i c i e ncy  

w h e re .

I r oduc t iv i t y  e f f i c i en cy  Mach i ne  u t i l i s a t i o n  x Mach i ne
ef f i c i ency .

i . e .  l h i s  in the t o t a l  e f f i c i ency  a c h i e ve d .

In thi s  e xamp l e :

P r o d u c t i v i t y  e f f i c i e ncy  0 , 6 2  x 0 , 7 9

0 , 49 o r  49%

[’he p r od u c t i v i t y  e f f i c i ency  if f i l led in u n d e r  " S u m m a r y  

o f  R e s u l t * " .

The  r e s t  of the  i t e m *  can now a l s o  be f i l led in u n d e r  

" S u m m a r y  of  R e s u l t s " .

2. 4. 19. B r eakdown  Ana l ys i s

All i n f o r m a t i o n  fo r  the b r e a kd own  a n a l y s i s  can a l s o

be o b t a i ne d  f r o m  s hee t  1 .

In t h i s  e x a m p l e  the  m a j o r  b r e a k d o w n s  c a m e  f r o m  the 

f i l l e r  and c a p p e r .

2 . 4 . 2 0 .  S y r u p  Usa ge .

H e r e  we wo r k  or. the  ful lowinjj  p r i n c ip le :

The  r a t i o  of  s y r u p  to watt*) is S. 4 : 1 for  a l l  soft  

d r i n k s .  T h e r e f o r e ,  if we t ake  the  n u m b e r  of  l i t r e s  

p r oduc t  counted  by the  lul ls  bot t l e  c o u n t e r  and divide  

t h i s  by the c o r r e c t  r a t i o  we wil l  h a ve  the  t h e o r e t i c a l  

quan t i t y  oT s y r u p  us ed .

In thi s  e x a m p l e  we  have:

*8 000  x 1 l i t r e  p r o d u c t s  counted  by the  fulls 

counte  r.

106.
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Th i s  m e a n s  that  wo have:

H -PP P. _ 38 000 „ . . .  „-----------= 5 937,  5 l i t r e s  of  sy rup .
(5. 4 + 1 )  6 , 4

Now we can l i s t  the amo un t  of  s y r u p  us ed  ( t h e o r e t i c a l ) .

1 he p h ys i ca l  s y r u p  u s a ge  is found f r o m  the a m o un t  of  

s y r u p  d r aw n  f r om  s tock

F r o m  s hee t  1A we can s ee  how m u c h  s y r u p  we d r e w  

f r o m  s tock.

In t h i s  e x a m p l e  we m a d e  6 000 l i t r e s  of  s y r up .

The  o v e r / u n d e r  u s a g e  is found by s u b t r a c t i n g  the 

t h e o r e t i c a l  u s ag e  f rom the p hy s i ca l  u s ag e .

In t h i s  e x a m p l e  we have:

6 000 - 5 937,  5 = 62,  5 u n d e r  u s ag e .

To c o n v e r t  th i s  to a p e r c e n t a g e  f igure:

% o v e r / u n d e r  P h y s i c a l  U s a g e  - T h e o r e t i c a l  Usage

P h y s i c a l  Us age

In th ia  e x a m p l e :

I l b A .  0 , 0 1  o r  1 %.
6 000

It shou ld  >e noted  t ha t  t h e r e  should at  no s t a ge  be an  

o v e r - u s a g e .  If you do have an o v e r - u s a g e  of  s y r u p  

t h e r e  is s o m e t h i n g  r a d i c a l l y  w r o n g  wi th  the m e t h o d  

of  s y r u p  m a n u f a c t u r e .  The  s y r u p  u n d e r  u s a g e  should 

be be twee n  0 , 2  - 1 . 0 % depend i ng  on the  l ength  of  run 

and  m a c h i n e  u s ed .

107.
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1 0 8 .

C r o w n / S e a l  Inven to ry

Th< c r o w n / s e a l  i n v e n t o r y  i n f o r m a t io n  m a y  be g a t h e r e d  

f r o m  s hee t  1 and the  c r ow n  s t o r e .

Let u s  a s s u m e  for  th i s  e x a m p l e  you have  50 boxes  

(x 5 000 s e a l s )  in e a c h  box a s  open ing  s tock  in e a c h  

f l a vo ur  on the f i r s t  day of th i s  mon th .  (Th i s  i s  u n ­

l ike ly  but is a s s u m e d  for th i s  e x am p l e ) .

It shou ld  be noted tha t  the  c r o w n s  w e r e  counted  as  

f r a r t i o n s  of  a box and that  we  have  an u n d e r  u s ag e  

of  c r o w n s .  Th i s  is b e c a u s e  we only t ook  a rough  

e s t i m a t e  of how m a n y  c r o w n s  a r e  in the  box.  Unde r  

t h e o r e t i c a l  u s a g e  of c r o w n s  we count  the  a c t ua l  n u m b e r  

ot  c r o w n s  us ed .

The o v e r / u n d e r  u s a g e  in thi s  e x a m p l e  i s  c a l cu l a t ed  

a s  i o I I o w s :

P h y s i c al  u s a g e  x no. s e a l s  in box - n u m b e r  of ful l s  m a d e  

P h y s i c a l  u s a g e  x n u m b e r  of s e a l s  in box

i .  t .. 7 j, x 5 000 38 000 

7 |  x 5 000

-  1 . 3 %

The  fact  that  we e s t i m a t e d  that  t h e r e  w as  a ha l f  a 

box lef t  wil l  be b a l an c e d  out o v e r  the whole  m o n th  

of s uch  e s t i m a t i o n s .

/ I  0 9



2. 4. 22.

109.

Let  us  a s s u m e  we have  an open ing  s to ck  ol 500 bags  

of  s u g a r

i . e .  500 x 2 5 Kg. = 1 2  500 Kg.

Now a r m e d  wi th the i n f o r m a t i o n  that

1 l i t r e  of s y r u p  h a s  0 , 6 7 7  Kg. s u g a r ,

we can e a s i l y  ■ a l eu l a t c  the  t h e o r e t i c a l  usage of s u g a r .  

The  t h e o r e t i c a l  u s ag e  of s u g a r  is t hu s -

T h e o r e t i c a l  us .ge no. l i t r e s  m a d e  x a m o u n t  of

s u g a r  p e r  l i t r e .

!n t h i s  e x a m p l e

T h e o r e t i c a l  u^age  of s u g a r  6 000 x 0 , 67 7

4 0b4.  5 Kg.

Let u s  say  we drew 16j .O bags  ol s u g a r ,  i . e .

16 5 x 25 4 075 Kg. of  s ug ar .

The  o v e r  u n d e r  u s a g e  would then be:

O v e r / u n d e r  u s a g e  Actua l  u s a g e  - I h e o r e t i c a i  u s ag e .  

In t h i s  e x a m p l e '

O v e r / u n d e r  u s a g e  1 07* - -I 064.  5 10 , 5  Kg.

To c o n v e r t  to "» we then d iv ide  by the  a c t ua l  s u g a r  

u s a g e ,

L t,_ % U sag< P ^ r y £ n d e r _ J J M j i e

Kg. Us e d

i>(.. % U s a g e  *°* S 0 , 26%

Svigar Inventory^

10, 5

4 07 5
.. / no.



1 1 0 .

2. 4. 23.

I h e  ( 0 ^ 0 / s t ock  i an be r e a d  f r om the  we igh t  gauge 

on the bu lk  supply tank.  ( S i m i l a r l y  CO2 r e c e i v e d  and 

p h y s i c a l  u s a g e  i n d  c los i ng  s tock) .

^ h e  t h e o r e t i c a l  u s a g e  can be found f r o m  the  fo l lowing 

i n f o r m a t i o n :

S i ze  Kg. C0 2 / C a s e

200 m l  .....................................  0 , 0 3 4  G50

300 m l  .......................................  0 , 052 386

1000 m l  ............... ........................  0, 088 52?

T h e r e f o r e ,  if we p r oduce  -

38 000  bo t t l e s  of  l i t r e  p roduc t  v>e s h o u l H  u s e  -

38 000 x 0 , 0 8 8  527 Kg. of C 0 2 

12

= 280,  3 Kg. CO^

The p h y s i c a l  u s a g e  is:

P h y s i t ; i  1 u s a g e  l o t a l  - Clos i ng  S t o i k  

In o u r  e x a m p l e  4 000 2 609 301 Kg.

O'  e - / unde r u s a g e  P h y s i c a l  u s ag e  - T h e o r e t i c a l  u s a g e

O v e r / u n d e r  u s ag e  - 301 - - 8 0 , 3

- 20 , 7  Kg.

%  O v e r / u n d e r  O v e r  / u n d e r ,  u**A<L

T h e o r e t i c a l

20, 7 7 , 3%

280,  3

CO^ Usage

. . / 1 1 1



*•' 4 - 24.  B o i l e r  Oi l  ( B / O i 1 )

th t  t h e o r e t i c a l  u s a g e  can be found f r o m  m a n u ­

f a c t u r e r s ’ r a t i n g s  o r  a c on t r o l l e d  s t a n d a r d  s e t  up by 
the  b o t t l e r .

1 'hiB can a l*o be r e l a t e d  to c a s e s  p r o d u c e d ,

i . e .  R e l a t i o n s h i p  of  . 1 1  u s ed  to c a s e s  p r od uc ed .

The  O / t  ock ,  a mo u n t  r e c e i v e d ,  to ta l ,  MTD c l os i ng  

can a l l  be ob ta ined  f r o m  the l eve l  of  the  fuel  

r e s e r v o i r .

1 ho r e i t  of the  i t e m s  a r e  w o r k e d  ou t  in the  s a m e

way a s  the  CO,.

2. 4. 25.  C a u s t i c Usage

A^nin we can  se t  up a t h e o r e t i c a l  u s a g e  h e r e  tha t  is  

r e l a t e d  to the  n u m b e r  of  c a s e s  p ro du ce d .  Thi s  can 

be found by m o n i t o r i n g  the u s age  of  c a u s t i c  o v e r  a 

g iven pe r iod .  The o t h e r  i t e m s  a r e  m e a s u r e d  by 

count ing  how m u c h  c a u s t i c  goes  in and out  of the 

c a u s t i c  s t o r e  - in the  s a m e  m a n n e r  a s  the c a l c u l a t i n g  

of  the  COi  u sag e .

2 4 . 26.  T o t a l ,  m o n t h  to da t e  (MTD) and brough t  f o r w a r d  ( B / F ) .

T O T A L

This is m e r e l y  the total  of  al l  i t e m s  in the  r ows ,

c. g. in the co l umn  m a r k e d  "No.  Bo t t l e s  ( Me t e r ) "  - 

say we have  the fol lowing:

1 1 1 .

/11 2



1 1 2 .

H avr ,ur  N0 . of
B o t t l e s ( M e t e r )

X 10  000

Y 13 000

2 Z 32 000

1_______  X 28 000

r o T A L  8 3 000

i . e .  1 he t o ta l  was  m e r e l y  an add i t i on  of  the i n d i v i d ­

ua l  i t e m s .

T h i s  dot s not apply if the to ta l  is .i r a t io .

BROUGHT FORWARD

Th i s  is the  MTD value  f r o m  the p r e v i o u s  day.  Thi s  

is  ther.  a i mply  t r a n s c r i b e d  into the fo l lowing d a y ' s  

" B r o u g h t  F o r w a r d '  co lumn,  

e.  r .

Monday  - 1 . 4 . 7 8 .

Lini  No. F l a v o u r  No. of Bo t t l e s
(Me t e  r ) _____

j x  10 000

I

1

2

Y 13 000

y  32 000

X 28 000

T O T A L 8 3 000

■aj y  00 000  1st  day  of
the  m o n t h

MTD 81 000

. / 11 3



1 1 2 .

T u e s d a y  - 2 . 4 . 78 

L i ne  No. F l a v o u r No. of  Bo t t l e s  
_____( M e t e r ) ___

X 25 000

Y 20 000
2

T O T A L 45 000
B / F 83 000
MTD 128 000

In th i s  c a s e ,  the MTD f igure  is s i mp l y  the  addi t ion 

of  the Tota l  anu B / F .

MONTH TO DATE (MTD)

Type  1

If we a r e  c o n s i d e r i n g  MTD o»' s t r a i g h t  f o r w a r d  numbe r r . ,

i . e .  Net  bot t l ing t i m e ,  n u m b e r  of b o t t l e s ,  c a s e s ,  

p hys i ca l  count  to s tock,  b r e a k a g e s ,  t e s t s ,  

r e j e c t s ,  t o ta l  m a n  h o u r s  e t c .

then the MTD f igure  i s  s imp l y  obta ined  f r o m 

the  fol lowing:

MTD = B / F  + To tal

Type  2

If we  a r e  co ’̂ d e r i n g  MTD of a ra t i o ,

j ,<.  C a s e s / M a n  h o u r ,  % B r e a k a g e ,  % O v e r / U n d e r  

Usage  and P r o d u c t i v i t y  Ef f i c i ency then MTD 

is ca l cu l a t e d  by adding the B / F  anti Total

. . / 11 3
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L i n e
No.

e > g- 

F l a v o u r

> o n s t i t ue n t  p a r t s  >nd p e r f o r m i n g  the 

o p e r a t i o n  on t h e s e  co ns t i t u en t  p a r t s ,

Say we have  the fol lowing:

P h y s i c a l  Coun t  of  Man h o u r s  
C a s e s  to S tock  wor k ed

r e q u i r e d

Tot a l  C a s e s  
p e r  m a n  h o u r

1 X 1 0 000 37 270
1 Y I 2 000 38 315
2 Z I 5 000 32 469
2 P 20 000 40 500

T O T A L 57 000 147 388

B / F 400 000 1 000 -

MTD 457 000 1 147 398

Le t  u s  a s s u m e  we br ough t  f o r w a r d  400 000 c a s e s  o t  p r o d u c t  and

1 000  m a n  h o u r s  w o r k e d  -

Wh en  it c o m e s  to c a l cu l a t i n g  the  MTD to ta l  n u m b e r  of  c a s e s  pe r  

m a n  h o u r ,  one canno t  s imp l y  add  the B / F  f igure  and To t a l  f i gure  

a s  t h i s  wou l d  give a r i d i cu lo u s  r e s u l t .

i. e .  YOU CANNOT ADD RATIOS

in t h i s  c a s e  ou t  r a t i o  i s

P h y s i c a l  coun t  to s tock 

Man h o u r s  w o r k e d

one t a n  h o w e v e r  add the  cons t i t uen t  c o m p o n e n t s ,  i .e.

add To t a l  + B / F  m a n  h o u r s  MTD m a n  hours .

add To tal  + B / F  c a s e s  p ro d uc ed  MTD c a s e s  p r oduc ed .

To c a l c u l a t e  the  T O T A L  c a s e s  p e r  m a n  h o u r ,  one 

floes a s  fol lows

. . /  11 4



To t a l  c a s t ’s p e r  m a n  ho ur  = To t a l  coun t  to s t ock

Tot a l  mar .  h o u r s

= 57 000 = 3 8 7 , 8  

147

NOT 270 i  31S 4 469 + 50

The  br o ug h t  f o r w a r d  f igure  in t h i s  c a s e  is of  no u s e  

a s  it i s  u s e l e s s  b r i ng i n g  f o r w a r d  a n o t h e r  ra t i o .

The  MTD f i gur e  i s  c a l c u l a t e d  by tak ing  the in- idual  

c o n s t i t u e n t s  m a k i n g  up the r a t i o ,  i . e .  in thi e x am p l e :

MTD a s e s  p e r  m a n  ho u r  - MTD e a s e s  to -.took____

MTD m a n  h o u r s  w o r k e d

MTD c a s e s  p e r  m a n  h ou r  = 457 000 =  ̂ c a s e s / m a n

1 147 h o u r

One would p r o c e e d  in the s a m e  m a n n e r  for  a l l  r a t i o s ,

% e tc .

Type  3

!n o r d e r  to c a l c u l a t e  the MTD p r oduc t i v i t y  e f f i c i ency ,  

one  u s e s  the  fo l lowing f o r mu la :

MT D  P r o d u c t i v i t y  E f f i c i e n c y  * ( B / F  P r o d u c t i v i t y  E f f i c i e n c y

X N um b er  of  d ays  w ork ed  th is  
month  (exc lud ing  today)

+ P r o d u c t i v i t y  E f f i c i e n c y  today)  

D iv id ed  by: N u m b e r  of  d ays  w o r k e d  + 1

g say  we a r e  now on the 6 th w o rk i n g  day of the  m o n t h  

and  we know -

114.
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P r o d u c t i v i t y  Ef f i c i ency  MTD on 5 th day = 0 , 5 

P r o d u c t i v i t y  Ef f i c i ency  Today = 0 , 8

T o d a y ' s  MTD P r o d u c t i v i t y  Ef f i c i ency  = 0 , 5 x 5 + 0 , o

5 i :

 ̂ 5, 5

Th i s  m e t ho d  can  a l s o  be u s ed  to ca l c u l a t e  the o t h e r  

MTD da ta .

GRAPHS

Ih e  lo l lowing da ta  should be g r a p he d  on a dai ly  b a s i s ;

(a) P r o d u c t i v i t y  e f f i c i ency .

(b) To t a l  c a s e s / m a n  hour .

(c) C a s e s  p r oduced .

(d) To t a l  % b r e a k a g e s .

The  fol lowing da ta should be g r a ph e d  on a mon t h l y  bas i

1 1 5.

( •) MTD (end of mon t h ) P r od u c t i v i t y  e f f i c i ency.

(f) MTD (end of m o n t h ) To t a l  c a s e s / m a n  hour .

(g) MTD (er/ 1 of mon t h ) Tot a l  c a s e s  p r oduc ed .

(h) MTD (end of mon t h ) To t a l  % b r e a k a g
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THE P E R F E C T  CASE AND P A L I . F T

3 . 1 .  THE P A L L E T

Fig- 3. 1. s hows  the " p e r f e c t "  pa l l e t  s i ze .

Th i s  pal le t  i s  idea l ly  s i z e ^  a s  it f i ts an A - f r a m e  

t r u c k  and a f la t  bed t r u c k  m a k i n g  m a x i m u m  u t i l i ­

s a t i on  ot the  s pa c e  av a i l ab l e .  The  pa l l e t  i t s e l f  m a y  

be m a d e  of any ma t * ' r ia l s ,  but shou ld  be r e s i s t a n t  to 

f a i r l y  rough handl ing.

Ti»i» pa l l e t  shou l d  a l s o  be a 4 - way  e n t r y  pa l l e t  a l l o w - 

in, forkl i f t  a c c e s s  f r om  any s ide .

3 . 2 .  THE CASE

Due to the v a r i o u s  p r o d u c t s  p r od u c ed  by b e v e r a g e  

produ e r s ,  it is  v e r y  di f f icu l t  to  s t a n d i r d i s e  on a 

s p e c i f i c  c a s e  size

F i g s  3 . 2 . 1 .  and 3 . 2 . 2 .  show d i f f e r e n t  s i ze  c a s e s  

and  s t a c k i n g  p a t t e r n s .  Tht  p a t t e r n  shown in Fig: 3 . 2 . 1 .  

i s  not i dea l  a s  c a s e s  canno t  i n t e r l o c k  p r o p e r l y  and m u s t  

t h e r e f o r e  be s t r a p p e d  if it is d e s i r e d  to m a k e  a c o m ­

p le t e l y  s e c u r e  uni t  load.

A P P E N D IX 3
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I 17.

ri h e  p a t t e r n  shown in r ' ig 3 . 2 . 2 . i s  m u c h  m o r e  

s e c u r e  and s tab l e .  Th i s  p a t t e r n  is of ten  u s e d  in 

s t a c k i n g  boxes  ( s uc h  a s  cans )  and b o t t l e s  in the bee r  

i n d u s t r y .  An added  a d van ta ge  of u s i n g  i n t e r l o c k i n g  

p l a s t i c  '  r a t e s  in a s e c u r e  p a t t e r n  such  a s  Fig:  3. 2. 2. 

i s  t h a t  d i s p e n s a t i o n  f r o m  the fa c t o r y  i n s p e c t o r  m a y  be 

o b t a i n e d  to s ta c k  p a l l e t s  4 high in the  w a r e h o u s e ,  i n ­

s t e a d  of the r eg u l a t i o n  3 high - thus  i n c r e a s i n g  the 

w a r e h o u s e  capac i t y  by 33%.

3 . 3 .  ROAr) ORDINANCE

Fi  3. shows  the  b a s i c  road  o r d i n a n c e  a l l o w ­

a n c e s .  As can be s ee n ,  th i s  s l o t s  in v e r y  we l l  wi th 

the  pa l l e t  in Fig:  3. 2. 1.

3 . 4 .  CASE SP E C IF I CA TI ON S

M a s s  
( g r a m s )

T y p i c a l  C a n / C a s e  S p e c i f i c a t io n s  9300 

L i t r e  Bot t l e  C as e  S p e c i f i c a t io n s  30000

Size

396 x 268 

420 x 320

1 2 0

365

/ 118
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A P P EN DI X  4

( s e e  r e f e r e n c e s  11 a n d  15)

4. 1. T H E O R E T I C A L  F A C I L I T Y  LOCATION

4. 1. 1. T h e  m o v i n g  knot  a n a l o g u e :

H e r e  a  m a p  i s  m o u n t e d  on  a h o r i z o n t a l  t a b l e .  H o l e s  

a r e  d r i l l e d  at  e a c h  s a l e s  po i n t  ( a r e a l .

A s t r i n g  i s  p a s s e d  t h r o u g h  e a c h  d r i l l e d  h o l e ,  a n d  a 

w e i g h t  p r o p o r t i o n a l  t o  t h e  s a l e s  o f  t l . i t  a r e a  t i e d  to  

e a c h  s t r i n g .

P u l l e y * *  a r e  u s e d  to e l i m i n a t e  a n y  f r i c t i o n .

T h e  v a r i o u s  s t r i n g s  a r e  t h e n  k n o t t e d  t o g e t h e r  o n  t o p  

o f  t h e  t a b l e .  E a c h  w e i g h t  w i l l  t h e n  f ind i t s  o w n  p o s ­

i t i o n  a n d  t h e  knot  s h o u l d  c o m e  t o  r e s t  a t  t h e  o p t i m u m  

t h e o r e t i c a l  s i t e .

R a w  m a t e r i a l  s u p p l y  p o i n t s  m a y  a l s o  be  p r o p o r t i o n a l l y  

r e p r e s e n t e d  by  c o r r e s p o n d i n g  w e i g h t s

A s s u m  pt ion: T r a n s p o r t a t i o n  c o s t s  a r e  l i n e a r l y  r e ­

l a t e d  to  d i s t a n c e s .

T h i s  h a s  b e e n  f ound to  be  a f a i r l y  

a c c u r a t e  a s s u m p t i o n .

. .  / 1 19
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*• 1 • 2 - A r i t h m e t i c  m e a n  m a r k n t  c en t r e :

Ka i h  d i s t r i b u t i o n  ou t l e t  is  ident i f i ed  on the m a p .

A se t  of x and y a x e s  a r e  then p l aced  on the m a p  

a nd  the  m e a n  x d i s t a n c e  and the m e a n  y d i s t a n c e  can 

e a s i l y  be c a l c u l a t ed .

A w e i g h t e d  m e a n  ( a c c o r d i n g  to d e ma nd  a t  the ou t l e t s )  

m a y  a l s o  be ca l cu l a t ed .

The  i n t e r s e c t i o n  of y - m o a n  and wi l l  give

the  g e o g r a p h i c a l  c e n t r e  of  the m a r k e t

4 . l . 3. S imu l a t i on :

H e r e  one t r i e s  to l oca t e  the bes t  s i t e  for  the p l an t s  

by ch oo s i ng  a p a r t i c u l a r  s i t e  and then s i m u l a t i n g  a 

g iven  p e r i o d  of d i s t r i b u t i o n .

I r  r  ,»t  c a s e s  it is  b e s t  to s i m u l a t e  on the b a s i s  of 

t i m e  t a k r n  to c o m p l e t e  d e l i v e r i e s  o r  total  cos t  i n ­

c u r r e d  by d e l i v e r i e s

An a l t e r n a t i v e  Bite m a y  t hen be chosen  and the e n t i r e  

s i m u l a t i o n  r e pe a t e d .  In t h i .  way  one can even t ua l ly  

find t he  b e s t  s i t e  a va i l ab l e .

S i m u l a . , on u . u . l l y  u s e d  when the input  da ta  i s  too 

c o m p l i c a t e d  to t r y  and u s e  s t a n d a r d  a l g o r i t h m s  o r  

a n a l y t i c a l  m e t h o d s .
. . / 1 2 0
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4. 1. 4.

4. 2.

A s  w e  h a v e  a s s u m e d  that  t r a n s p o r t a ’ ion c o s t s  a r e  

l i n e a r l y  r e l a t e d  to  d i s t a n c e s ,  i t r a i g n t f o r w a r d  l i n e a r  

p r o g r a m m i n g  m a y  be u s e d  for  d i s t r i b u t i o n  c e n t r e  

l o c a t i o n .

Linear  p r o g r a m m i n g : ( see  re f eren ce  11).

S e v e r a l  s i m p l i f i e d  v e r s i o n s  of  l i n e a r  p r o g r a m m i n g  

m a v  a l s o  be  u s e d  f or  the  l o c a t i o n  of  the " p e r f e c t  

s i t e  ’, t h e s e  i nc l u d e :

T h e  .Simplex m e t ho d  

Th e  T r a n s p o r t a t i o n  me th o d  

I n t e g e r  P r o g r a m m i n g  

( s e e  rw1 f e r e n c e  11)

O n c e  w c  h - . w  ’ * : ’• m i n e d  a t h e o r e t i c a l  h e s t  - m g  

t h i s  a r e a  c a n  be i n v e s t i g a t e d  for * p i a c t i c a l  s i t e .  

U s u a l l y  t!\e t h e o r e t i c a l l y  b e s t  p l a c i n g  w i l l  o n l y  g i ve  

a g u i d e  a s  to  w h e r e  to  l o o k  f or  y o u r  d i s t r i b u t i o n  

, i „ .  Al l  p r a c t i c a l  a s p e c t ,  m u s t  then be  c o n s i d e r e d

O n c e  t h i s  i s  done ,  the v a r . o u s  a l t e r n a t i v e ,  (usua l ly  

2 o r  3 ) can  be e v a l u a t e d  d i r e c t l y  by c a l c u l a t e  the  

d e t a i l e d  c o s t s  of t r a n s p o r t  to  the  m a r k e t .  

p p r .n t tr.TlQN FACILITY LOCATION

4. 2. 1 . 

4. 2. 2.

C o s t  o f  l and.
i d i s t a n c e s .

Haw m a t e r i a l  s u p p l i e s .



4 . 2 . 3 . M u n i c i p a l  a nd  o t h e r  s e r v i c e s  e . g .  water, e l e c t r i c i t y .

4 . 2.  4. L a b o u r  a v a i l a b i l i t y  - s k i l l e d  and u n s k i l l e d .

4 . 2. 5.  L a b o u r  c o s t ,  t l u c t u a t i o n s  and s t a n d a r d s  o f  l i v i ng .

4 2 . 6 .  S p a c t  a v a i l a b l e ,  e x p a n s i o n  in f uture .

4 , 2 . 7 .  A c t u a l  p h y s i c a l  c h a r a c t e r i s t i c s  of  l and and s i t e .

4 2.  8 . R a t e s  and t ax i  s

4 2 . 9 .  P o l l u t i o n  c o n t r o l s  and o t h e r  f a c t o r i e s  in v i c i n i t y .

4 2 . 10. R o a d  a c c e s s ,  f r e e w a y ,  m a i n  r ou t e s ,  conges t ion .

4 2.  1 1. R a i l w a y  a c c e s s .

4 2 . 1 2 .  C o m m e r c i a l  s e r v i c e s  ( b a n k s ,  pos t  o f f i c e ,  t e l e p h o n e

e t c ) .

4 2 . 1 3 .  I n d u s t r i a l  s e r v i c e s  ( f a c t o r i e s ,  s p a r e s ,  fuel  e t c ) .

4 2 14.  C o m m u n i t y  s e r v i c e s  ( h o s p i t a l s ,  s c h o o l s ,  s h o p s ,

p o l i c e  e t c ) .

4 p J5 G o v e  m i n t  ;»t p o l i c i e s  - d e c e n t r a l i s a t i o n  p r o p o s a l s  e t c .

4 2 . 1 6 .  M u n i c i p a l  p o l i c i e s  - w a t e r  t r e a t m e n t  e t c .

4 2 . 17.  C o m p e t i t o r s  in v i c i n i t y .

We a t h e r  c ha  rat  . e r i s t i c s  - r a i n ,  s n o w ,  hai l ,  heat .  

P r o d u c t  c h a r a c t e r i s t i c s  ' e . g .  s h e l f - l i f e ,  s u s c e p t i b i l i t y

t o  p o l l u t i o n  e t c ) .

12! .

4. 2. 18.  

4 , 2 ,  19
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