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ABSTRACT 

The main of the noncompetitiv&wss of the national industry is the 
low level of productivity in practically every sphere of economy , 
say from management to the workers including government. In this 
paper, a trial is done to save production time which is consumed 
in handling of material. The cost of praterial can be reduced by 
proper selection, operation and layout of material handling devices. 

Through the suggested mechanization of the existing handling sys- 
tem in an egyptian branch of industry, an increaee of the output 
volume and a decrease the cost of production might he achieved. 

In general the paper presents a systematic investigation of most 
factors which affect the efficiency and economy of the situation 
'being reviewed. 
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The handling of ma te r i a l s ,  p a r t s ,  and products i s  one of t he  major 
f a c t o r s  t h a t  a f f e c t  a e  product ivi ty  o f  f a c t o r i e s .  

Handl ing- i s  non-effective from the product 's  point  of view, and the 
management must do it '@ bes t  t o  midmlze it as poss ib le  usiag the 
techniques of lay-out; planning, work s tudy ,  coat  ana lys i s ,  and per- 
formance evaluat ion.  

This a r t i c l e  t8 intended t o  ou t l i ne  We so lu t ion  procedure f o r  de- 
velopisq a material handling system under r e a l i s t i c  condi t ions.  

The author f e e l s  t h a t  such a rocedue as LlaEzt described give6 good 
(although perhapa non-optfmalP so lu t ions  do the ex i s t i ng  r e a l  prob- 
Lem, and helps  i n  increas ing  p r o d u c t i d @  through the  savings i n  
production, coeta and the increas ing  of pmduc-kion rates. 

Hain P ~ i n t e  t o  ba Considered i n  the Study of Hmdlinn S v s t e L l v 2  1 
The f o l l o d n g  poin ts  must be considered i n  the aaa lys l s  o f  any han- 
d l ing  s p t e m  ia order to achieve the above mentioned objec t ives  : 
Blimlnating. wasteful methods for ham3li.w : 
- A l l  the uanstcesaary m~vsmen-tfs must be eUmimted .  - When oombimtioa o f  operat ions is poss ib le ,  i t  saves handling of 

mater ials .  - U e i a g  the $raBity for b a ~ d l i n g  saves money, e f f o r t ,  a d  time. 
-. Meolumizat~on af handling methods can salve many problem of pro- 

duction Lines and increase  i t ' s  za-te o f  outgut. - Ido muat compare between moving workers t o  pwts and msteriale, 
and moving %he materials t o  workers. 

P l a a n i w  l=sut : 

- Provide suftabEe and permenant hrandkiw methods. - Pr inc ipa l  aisles mast e a s t  t o  a o m c l  all the production s t e p s  
with nafz.xLmu~ll Bistances.  

-. The layout  must avoid C P O S S - ~ O ~ ~ O L K ~  bacg-mottons as_possible , .  
A ~ v 1 ~ i n g ~ e x  %~uipmen~s : 
- Befose buying m w  equipmen-ts, %ha elds-ting 'bnes m e t  be used t o  

i t ' s  raasdm efficiency.  - The s e l e c t i o n  of b n a i n g  eqxipaents mst be on economic bases. - The s%andgs&zlpf;lon of hn6 l ing  equipmsnts f o r  .the whole p lan t  
Is better [for echeduli , maintenance, and erpare p a r t s ) .  - stand-by u a t t s  must sxi.3 t o  a ro id  tiezap. - The ecormordc size of hetxsd1in.g mast be need in the ca l cu la t ion  of * 

equipment's capacity. . - 
Coordinating & faci l i ta t ing opexa t iom:  - When more than one equipment is  a s e d  f o r  handling; t hen  the 
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a c t i v i t i e s  of each o f  them must be coordinated with the  o ther ' s .  - The u t i l i z a t i o n  of equipment's capaci ty is  a major poin t  t o  be 

, considered. - Avoid - a s  poss ib le  - the  handling from ground t o  m/c and from 
m/c t o  ground. - Also, avoid mixing mater ia l s  o r  products during handling. - Stor ing  methods must be coordinated with the  handling equipments 
and s t o r e s  capaci ty.  - Packaging methods and mater ia l s  must suit the  handliag methods. 

Use and Upkeep of Esuipments: 
- Employees must be t r a ined  on the s u i t a b l e  ways t o  use and operate  

t h e  equipments . - Safety xequirements must be provided. - P s u i t a b l e  programme f o r  maintenance of t he  handling equipmects 
is necessary. 

The Bandlin? Problem t o  be Studied : 
T h i s  study was ca r r i ed  out f o r  the core s ec t ion  of t h e  foundary of 
E l  Basr Company f o r  manufacturing s t e e l  pipes and S i t t i n g s  (Helwan, 
% Y p t )  

The foundary production represents  a considerable p a r t  of t he  t o t a l  
production of tbis company. 

It is an  e l ec t ron ic  ca s t ing  foundaxy-shop producing standard u n i t s  
of pipes f i t t i n g s .  These f i t t i n g s  a r e  t h e  main connection of d i f -  
f e r e n t  s i z e s  of  pipes.  Its work i s  a complementary grocess t o  t h a t  
of t h e  o ther  f a c t o r i e s  of %his compaqy that produce pipes,  

Accordingly, a g r e a t  a t t e n t i o n  have t o  be  paid t o  t h e  increas ing  
of  t h e  e f f ic iency  of t h i s  foundaxy and decreasing the  cos t s  of pro-  
duct ion of t hese  f i t t i n g s .  One of the major a r ea  f o r  achieving 
this goal  is t h e  handling a c t i v i t i e s  and how e f f i c i e n t l y  it  is done. 

?his foundary has a core s ec t ion  using core blowere of high capc i ty  
[ t h e r e  a r e  1 2  core  blowers placed i n  one raw along the wall of the 
sec t ion ) .  

Although the  production r a t e  of this type of  core blowers i s  4 
cores  per  minute (i .e. 1920 cores  per 8 hours f o r  each blower) ; 
only 17850 cores  i s  t h s  average production r a t e  of t h i a  sec t ion .  

@is represents  the capaci ty -of onlj. 9.3  machines ( i .e .  t h e  e f f i -  
iency of t hese  machines is 9.3/12 ar ng  $ only) .  The reason 
k9 s e n l y  %he- fiand2tng delays- 

Handling was done by t r o l l e y s  and 3 men ssrtrScing tha 1 2  blowers 
and a l s o  t h e  woricers tha1 p a r t  the core moulds and that place the 
cores.  

WBSULTS OF THE STUDY 

The ana lys i s  of the handling methods i n  this sec t ion  r e s u l t s  a new 
system f o r  handling. The main f ea tu re s  of this system can be rea- 
l i z e d  as following : 
We introduce a b e l t  conveyor of 18 metres length ,  and 680 mms.width 



and with a speed o f  18 metres per  minute. 
Only one man i s  required t o  observe the  handling r a t e s  and the  
conveyor. 
A s  a r e s u l t  of improving t h e  handling through t h i s  suggested mecha- 
nised method, t he  workers of production o e ra t ions  a r e  reduced from 
30 t o  12  only (one worker f o r  each blower7. 

The following t a b l e  represents  the f inanc ia l  comparison between 
t h e  e x i s t i n g  method and the  suggested one, and Trom i t  the reader 
can see  how c o s t s  of production i s  reduced t o  only 43.1 $ of the 
present  cos t .  

Old Xethod Sugge s t ed tAe tho d 

1. Output /shif t  17850 Cores 21180 Cores ( +  18. %) 
2. Eff iciency 77.5 % 
3 .  Handling workers 3 

T2 $ 

4. Production workers 30 1 2  
5. Total  cost/.pear : 17803 E 7675 E (-56.9 $1 

- Wages f o r  hand- 3 x 480 6 = 1440 1 x 480 t: = 480 
l i n g  - Wages f o r  prod. 30 x 540 E = 16200 1 2  x 540 E = 6480 

- Yiinteaaace f o r  
handling equip. 100 400 

Data for the  Above Calculations: 

P r i ce  of t r o l l e y  ( i n  t h e  old method) 200 E 
Pr i ce  of t he  proposed conveying system 
Rate of i n t e x e s t  
Depreciation period f o r  equipments is 

:"" 
10 years  

Annual average wages : 
- fox handling workers - f o r  production workers 

The u n i t  cos t  (from the  above t a b l e )  is : 
17850 E/17850 cores  x 250 shift per  y e a r  = ,004 6 f o r  old method 
b* 
7675 g/21180 cores  x 250 s h i f t s  pe r  year = .00145 2 f o r  the suc3aes- 

t e d  method. 
(Taking i n t o  our  comparison the  cos t  o f  l a b o r  & handling equipments 
which a r e  t h e  varying cos t s  of the  core  making operat ions i n  our 
s tudy) .  

This represents  a decrease of 63.7% from these cos t  i t e m  per 
p iece  produced. 



To Seneralize the Economic :omparison we W d e  Above : 

Let the ~ roduc t i on  r a t e  is  Pold and Pnew fo r  old method and new 
method seepectively. 
And the depreciation costs per year is  a l so  Dold and Dnew 

And the h g e s  f o r  handling worker a r e  Sold and S,, 

And tha t  f o r  production worker a r e  Wold and Ifnew 

And number of workers f o r  handling & production a re  H and I: reap. 
And maintenance coste per year are  I$,ld %ew 
Then : . 
Increased production r a t e  i e  Pnew - POLd / Pold 

C annual costs  = M + SxH + W x C + D ( r + l )  l old 

L- --L new 
[M+SXH +ux~+n( r+ lU  b+ SXH + w x ~ + ~ ( r + Q  

Aaving i n  uni t  cost = 
'old 

.I 

'new 

(r  refers  to the nanrlnl r a t e  of i n t e r e s t ) .  

The above mentioned method was applied i n  case of the factory fol -  
lows the simple in te res t .  But, when t h e  factory follows the usual 
cihputation by considering the compound r a t e  of i n t e r e s t ,  the  for- 
mula w i l l  t e e  the followiag form : 

f 01 d old 

Where : 

K = Capital invested i n  haadling eq-ent. 
n = Service l i f e  of the equipment. 

(BPr-n) = Capital recovery factor .  

Saving per uni t  = A z - Z,,* 
If A Z La a non negative value, the  policy of the mechanised 
system wi l l  be suggested. 

This paper i l l u s t r a t e s  the outl ine of handling analysis  and proce- 
dure of afudying the methods of handling i n  the aim of ra is ing the 



ef f ic iency  of working p l an t s .  

It a l so  i l l u s t r a t e s  a p r a c t i c a l  case of applying these  p r o c e h r e s  
and hou i t  r e s u l t s  a  s i g n i f i c a n t  saving i n  production cos t s  and 
increase  i n  production r a t e s .  

Also it introduces a simpJified p a t t e r n  f o r  cos t  comparisons which 
a r e  t he  base f o r  deciding the use of changing handling systems and 
mechanizing it. Unless t h e r e ' i s  a considerable s a v i ~  i n  the  
cos t s  and/or increase  i n  t he  output ,  it i s  not needed t o  make such 
changes. 

O f  co;rrse t he  problems of handling a r e  a f f ec t ed  by many variables  
and need t o  take i n t o  account a l l  t he  r e l a t ed  techniques and me- 
thods of manufacturing, s t o r i n g ,  packaging, and even methods of  
production con t ro l  and supervis ion.  3 u t  t he  general  frame of B*J- 
d i e s  t h a t  this paper i l l u s t r a t e  remain appl icable  and of g rea t  
value i n  t h i s  f i e l d .  
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