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wn. ASSESSMENT OF EXISTING FACILITIES-AHD̂ T̂NVfcSIhEE-. ANALYSIS 
FOR THE PRODUCTION OF EPICAL" AFPLLANCES IN ARAB COWRIES

7 A. Summary ____ ______

1. The UNIDO commissioned the services o f the authors 
o f this report to study and assess the available 
fa c i l i t ie s  and infrastructure in  the Eember-states 
o f  the Arab company for drug industry and medical 
appliances(ACDIHA) and "to nake production plans to 
produce medical appliances fo r Arab countries". The 
authors fu lf i l le d  the assignment during the period 
Hth July 1977 to 25th November 1977 -  3 months 
covered by the UNIDO contract and the subsequent 
period under the Special Services Agreement.

2. For th is purpose, the authors v is ited  Cairo, Baghdad, 
Kuwait, Khartoum fo r  about 2 months and la ter worked 
at Delhi for the preparation o f industrial p ro files  
o f special lines of production in consultation with 
the Indian consultants appointed fo r the puipose.
The report is  now submitted incorporating the details 
o f survey, findings, industrial p ro files  and the 
recommendations thereof.

3. In order to assess the depth o f medical fa c il it ie s  
existing in the Arab countries, the extent o f 
sophistication in equipment and appliances being used 
at different points of Medical Care Delivery and tho 
design preferences o f the medical profession, the 
authors vis ited  nine representative hospitals end 
medical institutions and had discussions in depth with 
a number o f physicians, surgeons and health administra
tors* The authors also had the benefit o f detailed 
discussiOEB with the Ministries o f Health in d ifferen t 
states and were able to collect information on the 
various national health programmes. The authors had
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the opportunity to v is it  seven factories and 
industrial establishments and hold discussions with 
a number of engineers and technicians« This helped 
in assessing the technical support fa c il it ie s  that 
are available in d ifferent States for establishment 
of the proposed medical appliances units. F ac ilit ies  
fo r training o f workers and supervisory s ta ff were 
also noted* The procurement agencies in the d ifferen t 
States fo r  medical appliances, both in governmental 
and non-governmental sectors were personally contacted 
and considerable data was collected during these 
v is its  and discussions. This report bases i t s e l f  
on the to ta lity  o f such information.

4. Health Services

A careful analysis o f the fa c il it ie s  in the countries 
v is ited  by the authors reveals that generally, there 
are three levels of financial inputs fo r  health 
programmes -  Kuwait in  the higher bracket; Egypt and 
Iraq at a middle leve l; countries lik e  Sudan in ve 
comparatively lower inputs. 3y the same token, Kuwait 
is  more exposed to world's best instruments and 
appliances in their hospitals. The emphasis in  a l l  
the countries, however, is on child and mother care, 
preventive action in combating diseases, effecting 
qualitative improvements in the existing hospitals 
and dispensaries and the elimination o f the regional 
imbalances with respect to a va ilab ility  o f reasonable 
medical care fa c il it ie s .  Most of the countries w ill 
contemplate building of new fa c i l i t ie s  by way o f 
additions to the hospitals, only in the area^of 
specialisation* where there is total inadequacy at 
present. Productioi^programmes for the new medical 
appliances units, w ill therefore, have to f i t  in with 
the Government plans to provide reasonable medical
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fa c ilit ie 3  to the maximum cross-section o f the population; 
the uritc rhculd also be versatile enough to provide 
comprehensive range of products fo r  the medical services.

Technical Support

Among the Arab countries visited  by the authors, Egypt has the 
technical know-uov and expertise in a vide range o f technology 
Training fa c i l i t ie s  fo r technicians and supervisory services 
as ve il as engineers exist in Egypt and to some extent in 
Iraq. Iraq has also taken a number o f steps for building up 
a ligh t engineering base. The authors vere impressed by the 
objectives o f the Special Institute fo r engineering industries 
being organised in Baghdad. The planned e fforts  that are 
being made in Iraq to develop a complex •'or ligh t engineering 
production w ill in due course be found suitable as ancillary 
support for the medical appliances productioremits(other 
than electronic medical equipment).

Electronic Industry .

The Benha Electronic Company in Cairo is the only fa c il it y  
that has the maximum range of technological inputs required 
for medical electronics. The sk ills  and the experience 
available in th is factory w ill be useful fo r development of 
electronic medical equipment.

7» Production Units fo r medical appliances

After taking into consideration a l l  aspect^bf the government 
plans for health programming, probable renuiremsnt o f 
instruments, appliances and equipment in countries

at different leve ls  and the available technical infrastructure 
in the region, the authors recommend the development of



«edical appliances industry in the following manner:

i )  Simple designs of the commonly used appliances

for preventive and curative aspects of medical 
care should betaken up for production in the in it ia l  
stages« Such products should enable qualitative 
improvements in health services in rural and semi- 
urban areas« where there is much scope for improvement

i i )  Simultaneous steps should also be taken to develops

certain essential technical infrastructure within 
the organisation of ACDIPIA« in order to prepare for 
erection and commissioning of equipment and production 
and marketing of medical appliances*

fii)The production units should have functional lay out 
and be versatile enough to include in the production 
programme« a wide range of products within the seme 
technology*

The authors recommend the following units to be taken 
up for production in the Ar3b countries: ...........

i )  Thermometers
i i )  Light engineering complex for medical appliances 

and equipment (other than electronic) including 
stethoscopes« blood pressure apparatus« hospital 
appliances and surgical instruments*

i i i )  nicroscopes« overhead projectors and a llied  products
iv ) Electronic Complex:

a) ECC, Hearing Aids and other electronic medical 
equipment,

b ) L a b o r a t o r y  equ ipm en t ,  i n c l u d i n g  PH P later ,  

C o l o r i m e t e r s ,  Flame Pho tom eters  and  s p e c t r o 

p h o to m e te r s ,

c )  A n a l y t i c a l  b a l a n c e s .



-1 4 -

v) X-Ray Films

9* Industrial profiles for the different products as

prepared by the Consultants are given in section C. 
the report*

10* The details of the investment and the returns on 

investment as per this programme at the capacity 
ratings are indicated in the following table. _ . _ __

11* In the light of the ACOIhA's objectives to disperse

medical appliances units to the extent possible and 
the overall impressions gained by the authors on the 
available infrastructure, the following recommendations 
are cade on possible location of the proposed units:-

i )  Thermometers

Production of thermometers could be automated 
substantially, provided there is steady market 
demand for 10 to 50 million pieces per annum* For 
capacities in the lower ranges, the technology 
recommended is more labour intensive and w ill have 
to be in the small scale sector* Technically, the 
unit could be locatdd in any of the States, except 
in pieces where the wages are high, Considering 
that Sudan does not offer the necessary infras
tructure required for other lines of production 
for medical appliances, it  is  recommended that 
this email ecalo unit shoulcjbe located in Khartoum, 
Sudan*

i i )  X - r s y  f i l m s

The proposal for manufacture of X-ray films is for c> 
Conversion ij^it from jumbo ro lls , which could
be imported in the early stages, -ince the environ
mental conditions for the » r a y  filns production

c o u ld
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FINANCIAL SUMMARY

Investment Turnover At Rated Return on
capacity Capacity Investment

( U.S.Dollars in thousand)

Thermometers 600 1Q60 8. Mil. 305b

Light Engineering 
complex

a) Stethoscope *

b) Blood •
pressure 1 
Apparatus *
Hospital » 
apparatus t

2336*5 7483*5

18900 No. ) 

10400 No. I

51390 No. Ì

21.0*

d) Surgi. Inst. * 415*3 571.0 300,000 No, 14.2%

Microscopes 1922.4 1317.5 9500 No. 17.5%

Electronic
complex

a) E.C.G. 521.2 2592.0 3000 Nos. 20.5%
b) Hearing Aids

c) Lab* Equipment

106*2 230.0 5000 Nos. 30.2%

i )  pH Meter 308*5 508 2300 Nos. 27.6%
i i )  Spectro photometer 1243*4 2204 2550 Nos. 34.5%

i i i )  Balances 674.1 1900 11000 N0 9 . 31.6%

X-Ray Film 1650 23750 5 Mil*Sq.rat. 36.20%

Totel 9777.6 . 43556.0 Average 26.34%
(approx. 9.8mil( approx, 
dollars) million

Jl'fe
do 11a rs )

N o te t  1 .  Raturr.  on in v e s tm en t  i3 b e f o r e  t a x a t i o n ,
2 , Cost  o f  l a nd  i s  r.ot i n c l u d e d  i n  the  e s t im a te  c.

f



partly taken care o f by a ir conditioning etc. the 
locutionfat the conversion plant for X-ray film  could 
be in  any place accessible to sea pory4 ir  port. I t  is  
assumed that normal r a i l  and road communication is 
assured. However, i t  is  evident that too much extreme 
climates w ill cake the a ir conditioning expensive. 
Hence, among the ATi'b countries * the Syrian Arab Republic could 
perhaps be the choice.

i i i )  Electronic Coupler
The electronic complex is  best located in Cairo vhjre 
the Eenha Electronic Company could provide the base. 
This unit w il l  produce "BCG, hearing aids, laboratory 
equipment including balances (electronic base).

i v )  Light Engineering Complex

In  view o f the considerable „ planning and In it ia l  prepa- 
tlons that has already gone in for development of ligh t 
engineering base in Iraq, the location of the Light 
Engineering Complex fo r  medical appliances is  recommen
ded to be in  Baghdad. This unit w ill produce blood 
pressure apparatus, stethoscopes and all types o f 
electro medical equipment (other than electron ic), 
hospital appliances and surgical instrument5-

v) Microscopes. overhead projectors and a llied  products

Production of microscopes and other a llied  products, 
though dependent on optics, is  essentially related to 
ligh t engineering production process. As such, i t  is  
recommended to he located reasonably close to the ligh t 
engineering complex that is  planned in Iraq.

12. Addition pi tceh.nicr.l fa c i l it ie s  to be provided fo r  
prouucdcm 01 neuieal appliances.

i  ) ?CO?. P.OQ3
A compact, self/supporting tool room exclusively for
the development of the medical appliances industry >.«?

very necessary. I t  may be located in Cairo *here i t  is
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t
f

easier to get suitably trained personnel. Also among 
the Arab coin tries, Egypt has the maximum leve l of 
industrialisation which could benefit by this tool
room in addition to AODIMA’ s ov.n projects. (Profile* givF**
in section C) ____

i i )  Medical At> T?liances He pair Workshop

A small se lf supporting repair workshop fo r electronic 
based medical and laboratory equipment is  an urgent 
necessity as defective maintenance in the hospitals has 
l e i  to considerable waste of capital lying unused. Also 
such a V/orkshop w ill become the after sales service 
unit fo r  ACDILIA' s electronic medical equipment. More
over; this unit could ultimately serve to train ser
vice engineers. This unit may be located in Cairo 
where i t  could draw assistance from Benha Electronic 
Company. (Profilef <riren vn ĉ rrinn r )________________

1 3 . Medical disposables

During the v is its  and discussions with the specialists 
in a ll the countries, there was unanimous opinion that 
medical disposables should be taken up for production by 
ACDILIA. Considerable data on pricing of syringes and 
other pre-eterilised products were obtained in Iran: they 
are given in this chapter. - ----------- -------

P riority  had tc
be given to the products lis ted  by ACDILIA and some of 
the products considered important to provide a fu ll  range 
of minimum fa c i l i t ie s  fo r the health services. I t  is  
recommended that a more careful study on medical 
disposables be undertaken at.a la ter stag=. Probably 
ACDILIA is  already siezed of “ this aspect.
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H . Plaster bandages

On the items lis ted  on priority by ACDILIA, two 
items have not "been considered fo r  preparation of 
profiles* As regards plaster bandages, while the 
author.' agree on the need to develop production 
fa c i l i t ie s  fo r  this product in order to f i l l  the gap 
in the range, the data collected does not appear 
to be economical fcr production.. Hiless a more conDrehensive snrfv

4

is  undertaken by ACDILIA and authentic projections 
made, i t  would not be advisable to enter this 
f ie ld  which is  dominated by a fea  well established 
companies in the west.

1 5 . Dental Seoulsites

As fo r  the dental requisites, the range is  so ’»vide 
and quantitative demand in  individual products so 
lim ited that i t  w ill not be feasib le to take up a ll 
the items fo r  manufacture. However, dental chair- 
have been included under 'medical appliances'; 1‘octh 
Extraction forceps and hand instruments fo r dental 
surgery are included under 'Surgical instruments'.



. _ B. General____________

I t  is  evident that among the ¿rah Countries, *gypt 
perhaps has the expertise and production fa c il it ie s  fo r  
a larger range of technologies. I t  is  also apparent 
that the other Arah States look to ngypt fo r  providing 
them the base for training and development o f personnel 
cadre and the infra-structure fo r their own industria li
zation programmes. That there is  great inter-reaction 
between the ¿rab countries through mutual help and 
cooperation is  seen by the financial inputs being made 
by tne G-uif States into Sudan fo r agriculture,transfer 
o f experienced fanners from jgypt to Iraq and the groving 
spectacle o f Cairo and Zuwait becoming the trading 
gateways o f the Arab world. The patriotic idenuification 
o f the d ifferen t Arab States into a single Arab brother
hood is  another factor in favour o f an integrated 
development o f the medical industry.

-ipison with the medical profession

There have been earlier attempts in  rgypt for the 
manufacture o f a vd.de variety o f  surgical instruments and' 
appliances. The ¿-lilitary Factory 54 in Cairo had 
produced a variety o f surgical instruments,hospital 
appliances, including s te r ilize rs , theatre lamps, 
hypodermic needles, stethoscopes etc. hut they fa iled  
ana these lines have since been abandoned. Tne main 
reason for tae fa ilure fiss be-.-n lack of communication 
r.nJ collaboration between the engineers ?nd uhe medic---
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profe3sion. tfarketing o f these products had also been 
trie en up along vita other products which had no r a t i o n  
with the type of foliov.-up that is  required in  the 
marketing o f medical instruments, appliances, and 
equipment.

Production fa c i l i t y

In the section D in  this report, the different technologie 
involved in the manufacture o f the medical instruments, 
appliances and equipment are d iscussed. Tnese include 
mechanical, e lectrica l, electronic, plastic and optics. 
Miile almost a ll the Arab States have embarked on 
development o f their engineering base, they are a ll in 
the early stages of comnencsaent. They have barely 
touched the periphery o f the problem. Zgypt is  the only 
country which has moved into the operational stage. ihe 
second country that has taken concrete steps towards 
building up o f ligh t engineering industry in  a scien tific  
and planned manner is  Iraq. I.'hen the present plans of 
the Government o f Iraq fructify , there would be a string 
of ligh t engineering production units, including a se lf-  
sufficient forge shop, a ferrous and non-ferrous industry 
production units fo r  ball bearings, electric motors, 
transformers and other auxiliaries. In the o il-r ich  
countries, the current plans to develop and expand the 
petio-chemical industry should boost the plastic industry. 
Sudan is  more lik e ly  to concentrate on becoming the 
granary o f the Arab world; industrialisation, as applicable- 
to the medical industry is  non-existent.

Technical Support

Operational expertise in ligh t and medium engineering 
industry exiets in a great measure in Igypt. Tne machine
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too l construction company, the m ilitary factories, 
the Benha electronic company, El Nasr forge shop ant: 
the foundry unit constitute the hard core of this 
expertise. However, certain aspects o f  production 
management that need to be attended to for a rapid 
building up of the medical industry are detailed below:

a) Design g noun and tool room

While there are pockets o f design activ ity  in  the 
d ifferent factories, they are only related to the 
immediate requirements of production in  those units; 
most o f the activ ity  is  restricted tc deta iling,
£

Designers in  the different units work in  isolation*, 
there is  no inter-action between different speciali
sation and hence no sharing o f experience, While 
production design is  thus restricted in i t s  depth, 
tool design is  much less developed. There is  need to 
encourage the tool designers, even i f  their in it ia l  
attempts do not g ive o ff the productivity performance 
on the shop floor, as e ffec tive ly  as the imported 
tools, -a s tly , there is  scope fo r better coordination 
between the designers and the shop floor. The tool 
rooms are themselves far ahd few. While a general 
purpose too l room has certain advantages of economy, 
lack o f accurate and modern technology fin ishing 
equipments cripples the s-̂ ops into shying away from 
accepting technological challenges. Medical industry, 
comprising o f various technologies, v i l l  pose 
several 3ucn challenges and continuous dependence on 
foreign assistance by way o f designs etc. w ill inhibit 
rapid growth o f the medical industry.

b) Technology 'J-roup

Bach of tse major units does have i t c  own tec.inicrl
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SUpporting fa c i l i t ie s .  But fo r  a successful 
implementation o f the new projects in  the medical 
industry, “cne existing fa c i l i t ie s  for evaluation of. 
technology, production planning and industrial 
engineering w ill not suf-ice. Unless the engineers 
and Technol ogists are exposed to the functional 
aspects o f medical appliances, the in  ter-relationship 
o f d ifferen t technologies, and the la test advances 
in  production, local-talent cannot make contribution.

c) Skills and Training

. I t  is  evident that the necessary sk ills  for certain 
areas o f the proposed manufacturing programming exist 
in Egypt and Iraq. These areas include assembly o f 
electronic components, precision machining, grinding, 
polishing and asssnbiy o f surgical instruments and 
appliances etc. Training schools and institu tes 
also exist in  the machine tool construction company, 
Benha electronic company and elsewhere also.
These w ill be useful in  preparing the technicians 
for the shop floo r. But there i  i need to reorient 
the training programmes fo r  their e ffec tive  participa
tion in the medical industry. Medical industry 
calls for a blend o f the engineering science with 
functioral and aesthetic requirements o f the medical 
profession and the finesse in products cannot come 
only by engineering drawings.

d) labour C0 3ts

Y'nile the p ro files  are being prepared on Egyptian 
conditions, suitable adjustments w ill have to be 
made i f  the units are located in other countries, 
particularly, in  the Gulf States.
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^ower

The Arp.b States oviously have no problems with fuel - 
e lec trica l power, furnace o i l  or gas, though transmission 
o f e le c tr ic ity  to remote areas seems to be a matter o f 
concern in  places like  Sudan, iiovever, since the proposed 
units w ill have to be located close to other supporting 
fa c i l i t ie s  and hence -n already develops areas, i t  is  
presumed that adequate power w ill be provided.

Communication

While communication is  quite a problem in Sudan and certei 
parts o f other Arab States, the current efforts that are 
being made in developing new roads and railways, 
particularly those connecting the ports with strategic 
areas should eliminate this problan in due course. From 
the information given to the Experts, there seems to be a 
need to depend heavily on road transport, particularly 
fo r distribution o f the products into the in terior.
The experts are assured that there w ill be no d ifficu lty .

Building and erection o f projecta

In Egypt there is  a separate organisation for building 
o f factory constructions, erection and commissioning o f 
e lec trica l and mechanical equipments. However, the costs 
indicated to the Experts appear to be high.

Water

Except fo r  the factory for X-Aay films, the industrial 
requirsaent o f water is  not a major criterion for the
medica-^ appliances industry. It is, however, assumed that the normal- 
requirements o f water va il be met, particularly in areas 
ear-marked by the Governments for industrial development.
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Dr^ina^e

There w ill be no serious problems o f effluent disposal 
in  tile projects for medical instruments, appliances, 
and equipment a3 one would expect in  the case o f drags 
and pharmaceuticals manufacture.

By the very nature of ACDL-IA1 s overa ll objectives, 
factories w ill have to be dispersed in d ifferent Arab 
States. Except in the Mediterranean Shores, the hot 
weather in  Summer and iiiniraum ra in fa ll, w ill make sir- 
conditioning unavoidable, even in  areas of factories, 
where normally» in other countries, i t  is  a luxury.

■Productivity r-nd d iscip line

The teem is  not able to comment on the levels o f 
productivity prevalent in  the States. I t  would require 
more detailed study on the shop flo o r to melee any posit! 
statements. Generally, the shops are clean and one 
would assume that the morals is  satisfactory. A comment 
was, however, made by one o f tile senior executives 
in the factories ^hat the 'd isc ip lin e1 among the worker:; 
was an important factor affecting the growth o f the 
industry. The workers' force did look pleasant mannered 
and the team found them very w illing to answer auestions 
ana project the image of their plants and hence the team 
is  inclined to accept them as good as anywhere else 
in  the developing countries. But perhaps, there are a 
number of extraneous distractions to their work schedule 
and hence job application leaves much scope for 
improvement. These distractions are o f social origin 
and w ill need some period o f  adjustment to imbibe 
satisfactory industrial culture. This is  not exclusive 
only to the Arab countries, but in  fact applies to rO 1 
developing countries in the transition s~age from the
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leistfrely pace of rural and agricultural environment 
to a more time bound industrial discipline. -

In  Summary» the authors o f th is Report are convinced

that there is  fin e material fo r building the medical 
appliances industry in  Arab States through selective 
expioi-cation of the experience gained in  other developing 
nations.



Statement No.

C. Compendium o f  data

1 Tharncaietera taportad In Egypt during 1977-70

Itasi Quantity required Quality s**d Specification Rarufac turare FOB PRICE Quantity Total Total

/ Price
(r .c . )

In L.C.
(Egyp
tian

purcho- t.C. 
•né

l.C.

ooond)

1. 10GO,000 Clinical ti-amonotnr pria- O .S.O  N

(one « lin o n i « a i l e  typac a n ttg ra d a  fro« 
35°C to 42°C Qrtdjatlon at

1** *R  *Q  • j 1.25 on
.»ae:,

0.195/aa

1 0,1 degrees oral uio In aasn SfW.YO*
cast» Japan 0.2017 • O.OQ/aa 600,000 t  161360.00 64000.00

each
National
China c*r С1 Г

C 1.65 Dor. 0.097/ac 200,000 t  27600.00 1940C.00
TERUrO
Oalglue 356.96 1 0.142/io Tolsi

2. 100,000 Clinical thanonotor flat HALTED 1.35 a/aOn 0.211/aa
oval type, centigrade 
froe J5°C to 42°C TERUFQ

Balglutgraduation at C,1 dagroe 
11. each caao. 340.57 1 

por 1000
0.135/oa

0.17R/aa

50,000 1 17050.CC 6750.0«)

rCOEXPORT
USSR 0.45/oa| 60,000 6 22500.00 4000.00

(С.1.Г.)
Tolnl

Hotai- During the year 1976-77, the luporta ware 10jC laaa, 900,000 themomotara of Prlaoatlo type and 

90,POO of Flat Oval type war« laportad and tha prlcaa war* alaoet tha a an a In above table,
Tha projection for future, according to Dr, Wdhbl, la that tho Quantity w ill lncreaae by \tf]l 

ovary year.

DM 00

1C« SO

'VO 50



Statement No« 2 -  Stethoscope

I t M Manufacturer S pec ifica tion , Qty fore ign  U. Prlca U .Prlce Total Total
Currency In  f.C  In  C.C In r.C In  C.C. 1

1 China National (China) Combination Stethoscope» Thla
atcthoerop. la  ccmplota t lth  
«o ta l apring blnuerol, le tcx  tuba 
and a conblnad daubic-way ou tle t 
choat piece* Tho chcr.t-pl.ca la  
aqulppod with a volva to fe e l11- 
tato the ubo o f  olthnr tho dia
phragm or tho b a ll type In 
conducting hoart and lung examl-
nation or ordinary dlagnoala* 20000 C l.

S tarling 2.72 1,849 54400.« 36980,-

2 Bud R leetar * ’ *R*G « Llttmann Combination Stothoacopa 
Duplex, Light natal A lloy 8000 o.n . 13.10 2,213 104800.« 17704,-

3 3R (U .S.A) The Llttmann Brand combination 
Stethoscope(Adult nodal) 2000 I 16.50 6,521 33000.« 13042,-

67726,



Stat«Bant Mo. 3 -  BLOCO PRESSURE »HPARTUS. SPHYGOnOHOnCTCR

Itaa  Manufacturer Spacl flec tion s  Qty

1 China National (China) Sphgoaionanoaetar
Blood Praaaura
narcurlal Typo, with a a l f -
adharlng Nylon Strips Aiaband 13000

2 Saoa llla  (3apan) Sphygonoaanonatar
Blood praaaura
Aneroid nodal with ataband 6000



fore ign  U. Price U .Prlce Total Total
Currency In  Г.С. ln  E.C. in  Г.С ln  C.C.

C l.
S terlin g 5.95 4,046 77360.- 52590,

• 6.03 2,383 36180.- 14298,

66896,



Statomant Na. 4 -  BALANCES

>

I tM Name o f  Inatrunent 1 S pec if. Company Quantity Unit price Tota l price nomarli
No A

Country Imparted r .c L.E r .c UC

1 Analytica l Balança TG S2B China COO c ir
t
71.65 48.703 35825,- 24351,506

S Analytical Balança TG 626 A 

cap 2509 m 100 C3.70 43.299 6370,- 4329,912

3 Lepby duty Balança TC 65 m 50 153*40 104.271 7670,- 5213,567

4 Analytical balança automatic 

conatant load cap 200 g ♦  20 g 

tara reading accaracy 0.05 

mgm. 2 wadghlnd vaaaala 

automatic lo rln g  o f  vaaaala 

typa UA 32

Lablaa* 500 TOB 1 484,- 191,286 242000,- 95642,756

6 O ltto typa UA 33 • 1000 401,50 158,680 401500,- 1 SB630,027

6 D itto  Soml-mlcro cap 100 g 20 g 

tana reading accuracy 0.01 ago 

two weighing vaaaala, automatic 

taring o f  vaaaala typa UA 39

• 600 561,- 221,717 200500,- 110058,649

7 O ltto typo UA 34 m 500 511,50 202,154 265750,- 101077,044

8 Tabla balance modal EX-TP China 500 c t r  t 26.40 19,504 14200,- 9552,237
11-60-500 g

3650,- 609005.698



Statement No* 5 WCROSCOPES

Unit price Total prfeo

No Type S p e c if ic a t io n  Rain F A Country Quantity r.c uc r.c L.C

1 Riero scopo 
ГБ-RR

1

Rlcrodcopo РБ -ВЫ with b u ilt- in  
Illum inator 220V, oachanlcnl atago 
NK-4, achromatic Obyactlvaa Sx, 10x 
spring loadas 40x aprlng loaded, 
o i l  Immersion 100 X, Huygonlen 
ayoplocaa 5X, 10X, 1SX rock -  and 
pinion ABBE Condenser woodan
Cabinet,

•
Lablmex 1000 132,80 US S 82,366 132500, __US» 62366

1

1 A Spara Bulba 

fo r  US, BR

Spare bulb* fo r  П5-6Ы, 220V, 1SW Lablaax -  Poland 8000 0,40 US • 0,1 SB 3200 US t 1764

I a Raaaarch

Ricroacopa

Raaoorch Binocular microscope, Lablaax — Poland 
f'B -  30 Objectless SX, ЮХ, aprlng 
lorded SOX spring loaded, o i l  lamoralon 
paired Huygonlen aycplacaa 5X, 10X,
1SX and orthoacoplc eyoplecce 12,SX, 
mechanical atago, rack and pinion 
АВПС condansar, b u ilt - in  llluailnator, 
low — voltage transformer

28 318.00 US ) 128,679 7980 US 1 3141.915

I c (aparo parla) 
011-
lmmeralon

O il lmmarelon, aprlng loaded, 
achromatic
achromatic ob jectiva  100X

Lablaax — Poland SO 21.90 US • 0,655 1095 US f 432.7Ü0

10 Eye placa Huygonlen eye places 10X Ldblaex -  Poland 60 3.18 US • 1,248 157.50 US 1 6?.7!<0

1 c Eye picco Huygenlon aye plecaa 1SX Lablaax -  Poland so 3.18 US 1 1,248 157.50 US I 82.2V/0

7  ’ 1 : V : 
2 Student

■lcroacopo

Student monocular microscope, 
Тура A -  в

UNITCO BIOLOGICAL 
RANUrACT’ RI NG CO.

Б00 250 RS 11,096 125000 RS 55411
1 “ ■



Statement No. 5 -  ElCROSCnpCS Contlnuod

No Typo Speciricatlone Ruin F 4 Country Quantity
Unit Prl

r.c
Cft

L.E r.c
Total Prlro

l. i:
1

2 4 O il
luaarclon

larva

Objoctlua o l l  -  immersion lana 
100X

United B io log ica l -  India SO 1'<0 RS 6.657 7800 RS 332.1,50

2 B Eya place Eya plaça 10X United B lo loo lca l -  India 50 19 RS 0,666 750 RS 33.r.

2 C Eya ploca Eya plaça 15X Unltod O lologlca l -  India 50 15 RS 0,666 750 RS 33.:;

2 0 Cathetonatar Cethetometor wlth vo ttca l and 
horlion ta l

United B io log ica l -  India 25 300 RS 13,31i 7500 RS 332.C75

3 nicroecopa 

Blolao S-I

nicroacopa Blolan S -  I 

I -  Achromatlc ob jectiva

HASHPRIBORINTORC,

1300 90 US I 35.570 11700Ü US t 4S241
S X 0, 20 

40 X 0, 65
90 X 1, 35

2 -  Cy* plaça 7 X 15X
3 -  Condonaar apart 1,2
4 -  l ig h t  f l l t a r a  2 pea
5 -  tonoular hoad
6 -  n irror — Illum inator
7 — Stage 
a -  Stand
9 -  In woodon box

Total Ouantltlaa ■ Mcraacopaa

Total Prlcaa (  L.E ) -  107629.850
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Stacemeni no« ö -  x-RAr, Fil f s  77 S

Item No« Quantity No« o f  film s ' Name o f  co; P rice  F.C* Price in E.C.

per 25

I  200 Boxes 5000 ORWO {Oust) 2 CO CL£ 1,17/p25 0«839
Boxes

Of 25 films CEA Ceaverken AB SU CR 33,50 1,505

4X10* (Sued) p/50 

3FI ( I t a ly ) S 3,50 1,383 -

Dupont (SRO) OH 23,72 1,229 e fo i
p/7S

OP! 28,41 1,104 e out

Agfa Cevaert 
(B e lg )

BF 123,7 1,247

Per 2S
2 160CO Boaes 4000Ç- ORWO (1200) CL£ 1,91 1,451

Of 25 f i le s Gevaert (400) BF 221,- 2,241

6X12"

CEA P/50 SW CR 59,00 2,650

3PI % 6,30 2,490 ,

Kodak (U .X «) 
P/100

£ 15,965 2,918

Per 75

3 600 Boxes 45000,- ORWO (200) CIS 5,43 4,126

Of 75 Films Gevaert (400) BF 603,- 6,115

6X12”

CEA P/50 SU CR 65,00 2,92C

30 1 7,06 2,790

Kodak P/100 £ 17,615 3,220

Per 25

4 30,400 Boxes 760000,- ORWO (30000) CL£ 2,10 1,596

Of 25 Films Gevaert (400) BF 246,- 2,485

8X10"
CEA P/50 SU CR 65,00 2,920

3n S  7,06 2,790

Kodak P/100 £ 17,515 3,220

###• « <



Statement íio.6 -  X-Ray, Films 77 Continued

Item No. Quantity No. o f Films Name o f Price F.C. Price in  E.C.
Co. per 25

5 2400 eoxos 180000,- GRU0(2000) C U  6,03 4,582 per 75
o f 75 F iles  
8X10“

Cavaert
(400) 0F 670 6,795 »

CEA P/100 SU CR 118,50 7,983 *

ЗП $ 20,25 8,003
Kodak P/100 £ 17,615 9,660 m

6 50,800 

o f 25 Films 

10X12*

1270000,- 0RU0(5O,0O0)

Gevaert(80Q)

CEA P/100 

3I*I

Kodak P/100

C U  3,17 

BF 370,-

SU CR 97,00 

$ 10,66 

£ 25,755

2,409 per 25 

3,752 *

4,380 “ 

4,213 *  

4,715 *

7 » 5,400 405,000 0RUO('5OCO) C U  9,03 6,861 per 75

o f 75 Films C ev ..rt<400> 8F 1007,- 10,212 n

1GX12* CEA P/100 SU CR 177,00 11,525
w

3l*i S 30,37 12,003 n

Kodak P/100 £ 25,795 14,145 *

8 44,800 112С000,- CRUO(44000) C U  4,75 3.609 per 25

o f 25 Films Ceveert(800) BF 553,- 5,608 ”

12X15* CEA P/100 SU CR 145,50 6,536 *

ЗП S 15,93 6,296 "

Kodek P/100 £ 38,195 6,982 •

9 4,400 330000,- 0RU0(4C00) C U  13,83 10,508 per 75

o f 75 Fi 1.7.3 Cavaert(400) OF 1510,- 15,313 n

12X15”
CEA P/100 SU CR 264,50 17,820 H

ЗП % 45,54 17,950 It

Kodak P/100 £ 38»19S 20,946 ft
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C o n t in U E ^

Statement No* 6 — X— Ray, Filmo 77

Item No* Quantity No* o f  Films Nans o f  
Co*

Price F*C* Price in  E*C* 

Par 75

10 1000 75000,- ORIA (1000) CL£ 2,75 2,089

Of 75 Films

13X18ca ЗИ S 9,18 3,628

CEA P/100 SW CR 54,75 3,990

Gevaert BF 305,- 3,093

Kodak P/100 £ 8,625 4,731 
Par 28

11 12,400 310000,- ÛRUQ 12000 CLX 1,78 1,352

Of 25 Filme Gevaert (400) BF 206,- 2,089

18X24CB CEA p/50 SU CR 54,50 2,448

ЗП $ 5,95 2,353

Kodak P/100 £ 14,910 2,725

12 1000 75000,- 0RU0 (1000) CL£ 5,C7
Per 75 
3,852

Of 75 Films

18X7.4 cm CEA P/100 SU CR 99,50 6,705

3PI t 16,92 6,887

Kodak P/100 £ 14,510 8,175

Gevaert BF 562,- 5,699

Per 25

13 30,400 760000,- ORIA (30000) CL£ 2,94 2,234

Of 25 Films Cevaert (400) BF 343 ,- 3,478

24x30cm
CEA P/100 SU CR 90,50 4,066

ЗП $ 9,85 3,893

Kodak P/100 £ 24,145 4,414

14 4400 3300С0,- ORIA (40000) CL£0,39
Por 75 
6,375

Of 75 Filmo Gevaert (400) BF 936,- 9,492

24X30 cm CEA P/100 SU CR 164,25 11,C67

3M i  28,26 11,169

Kodak P/100 £ 24,145 13,242
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Statement Ко* б — X- Rey» Films 77

Continued

J

Item Ko* Quantity No* o f Films Nane o f  
Co«

Price F*C Frica in  E*C 

Per 25

15 10,400 2600C0 ORUO (Ю 00) C U  5,13 3,943

Of 25 Films Cevaert(400) BF 604,- 6,125

14X14"
CCA P/SO SU CR 157,50 7,153

ЗИ e 17,40 6,877

Kodak p/100 £ 41,355 7,565

16 1400 105000 ORUO (1000) C U  14,78
Par 75 
11,230

Of 75 Films Cevaert (400) BF 1646,- 15,692

14X14" CCA P/100 SU CR 286,80 19,302

ЗП S  49,68 19,634

Kodak P/100 £ 41,385 22,695

17 6400 210000,- ORUO (8000) C U  6,31
Per 25 
4,794

Of 25 Films Cevaert (400) BF 733,- 7,423

14X17*
CEA P/50 SU CR 191,25 3,551

3 « S  21,10 8,339

Kodak Р/Ю0 £ 50,C05 9,140

18 1200 90000 ORUO (800) C U  17,92
Per 75 
17.92

Of 75 Films Cevaert (400) 8F 1998,- 20,262

14X175C CEA P/100 SU CR 347,25 23,39.

ЗИ S 60,30 23,e32

Kodak P/100 £ 50,CO5 27,420

19 1500 38500 ORUO (1500) C U  0,95
Por 25 
0,722

Of 25 Films Cevaert (400) BF I I I , - 1,126

13X18cm
CEA P/50 SU CR 30,25 1,353

ЗП $ 3,24 1,201

Kodak P/100 t  8,625 1,577

S

=d
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Continued

Statement No* 6 — Х-Ray» Films 77

Item No* Quantity No. c f  Films Name o f  
Co.

P rice F.C. Price in  E 
Pe-r 25

20 17300 445000 ORUO (17C00) C U  4,88 3,708

Of 25 Films Gevaert (800) 8F 572 ,- 5,80

30x40cm
CEA P/50 SU CR 150,25 6,749

ЗП * 16,47 6,749

Kodak P/100 £ 39,385 7,199

21 400 30000»- ORUO (400) C U  11,95
Per 75 
8,C80

Of 75 Films

11X14*» CEA P/100 SU CR 226 ,- 15,228

ЗП $ 38,97 15,402

Gevaert 8F 1296,- 13,143

Kodak P/100 £ 32,765 17,S67 I

Per 75 !

22 2400 180000 ORUO (200G) CL£ 13,26 10,607

Of 75 Films Gevaert (400) 8F 1559,- 15,810 'f

30x40cm
CEA P/100 SU CR 273,25 18,399

ЗГП S  47 .,07 18,603

Kodak P/100 £ 39,385 21,597

r
23 6000 Photo R o ll 

70 mm

Gevaert (6000) 

ЗЛ

BF 560,- 

t  21,72

5,732

8,584

24 1000 Photo Roll 

45 mm

Gevaert BF 390 3,992

25 100 Photo P o ll Semi 

For Angiography 

1C0 FT
•te —•J «

90 Fotcr

Gevaort (100) 8F 332 3,398

5
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Continued

Statement No, 6 -  X - Ray, Films 77

Item No, Quantity No* o f  Films Name o f  
Co.

P rice F,C, Price In E,C, 
Per 25

26 10200 Oental Films Cavaert (9000) BF 5 9 ,- 0,670
3X4cm F il -X (I t a ly )  

(100)

% 6,50 i

F i l  -X ( l t a ly )  

(100)

S  6 , - 2,371

3M ( I t a ly ) ( l0 0 0 ) % 1,93 0,763

ORUO £ 0,72 0,650

TOTAL ■  841672,352 U E .



Statement No. 7 -  COLORIMETER

I ì m  Nana o f  instrumenta A Specifica tions Company Country Qty Unit price Total Pries
o r ig in  Imported F.C L.E r.C UC

I  C olorlaator »

1> Sp 15 concentration calorim eter. 230 V. in te r fe 

rence f l l t e r e  wave number 400 NN 4 BOO NN. 10HN 

polystyrene c a lla  (spectra l range from 400 to 

BOO Nil)

Pyo Unlcan UK. 300 1 407.10 276.607 122130,- 62902,206

2) Baueh 1 Loab apectronlc 20n epeetrophotomator 

can be uaad ae co lo rlaa to r 220 V/50 HZ Adapter 

fo r  i  aquare cuvette

riehar Swlt. 300 1 768.35 • 303.666 230505,- 9101)9,725

3) Colorimeter. CCL 252. Complete with lamp 

without f l l t e r e  and cuvettes or samples holder

Baird

Tatlock
UK. 180 t 168.30 112.994 29934,- 20330,1396

*) Photo e le c t r ic  photometer Nodal ANA-1 Oriental Oapan 120 t  169.50 66.989 19140,- 5764,475
c a l l  20 an diameter Vinyl cover



Stateaunt No* 8 CLCCTRO CARDIOGRAM

1976 -  1977

Manufacturer Sec lflca tlona Qty Foreign U.Prlca 0 .Price Totel Total

Currency In  F.C. In C.C. In F.C. In C.C.

1 Claal (Japan) Toahiba electrocardlogreagraph nodal 1000 116580 173,607 116580000 173607,»

OIK with atandard accaaaorlaa*

No ava ilab le

2 CCC Ph lilpa Cardlopan 531. Fully transistorized  100 HFL 3154 505.586 315400,- 50558.6

Netherlands Portable, d lract-U rltln g , a in g le -

channel electrocardiograph. Operated on 

battarlaa fo r aalna or 100-117-12S 150- 

270 and 250 V, 50 or 60 hr. B u ilt -  

In  batter charger* F i lt e r  Гог auppraaalon 

o f  aajaclo treaota. Including patient 

Cable (5 -cora ), four extraa lty  olectrodea 

with rubber fattening strop «, one thorax 

a lectrod , on r o l l  o f  recording paper, 

ooe shielded aalna-and earth cable, on 

tube o f  e lectrode liqu id  and leathered 

cese.

224165.6



Stataaont No« 9 HEARING MOS

Itaa nanuTacturer Spaclflcatlona

»

Qty. Fartlgn
Currency

U,Price 
ln  r.C.

U.Prlca 
ln  C.C.

Total 
ln  F.C.

Total 
ln C.C.

1 Oanavox -8p dy typa haarlng aid sod 727 kW- 50 D.KR 365,- 24,523 18250,- 1226.15
l

with Voluns controls

-Mod 727 PPS —Frsquancy ranga 90-4300 100 • 425,- 28,554 42500,- 2e55,t0

2 Siemen» -Audlovaaetta 120 -  2CC-PC Haarlng 10 D.H 282,10 49,256 492,56

F.R .G. Conpleta with ia r tlp

3 Atn (U.K) -Hearing aid — Harcury bsttsry typa - 20 t 0,12 -.082 2,40 1,64

aod HP— 312 1.5 Volt

-Haarlng aid typa Am 150 m 7,72 5,248 11M ,- 707.20

■ «  l"I 100 m 7,72 5,248 772,- 524,00

»  •  *  Supermaster PP SO • 32 ,- 21,752 1C00,- 1097,60

-  *  *  Hod An 101 (Craon and go ld ) 125 m 16,- 10,876 2000,- 135 ,5Ü

4 Phonic aa lr -  Phonic aa lr bodywom with chargar- SO O.KR. 630,- 42,328 31500,- 2116,40

(Ceraaarfc)
aar phona N type-\ncorpoiaiod 53 

translatora

5 Ph ilips -fiody worn haarlng aid AVC typa 50 H.FU 175,- 28,453 8750,- 1422,65

Netherlands -Body wom *  “  -puxh. pu ll 1 ypa 100 N 205,- 33,331 20500,- 3333,10

152Q7.Cn



Continued

Stato*ant No. 9 -  HEARING AIDS

I taa Hanufac turar Spaclficatlona Qty. ForAlgn U.P. Prlca 
In F.C.

U.Prlca 
In C.C.

Total 
In r.C

Total 
In C.C.

6 i/iennatone -flody wnm haarlng aid «Kid -  * Rag Ina SO A SH 570,- 13,922 20500,- 696,10

A u str ia AC. -  Coaplata with cord -  Intaranalc

Battarlaa

-Body worn haarlng aid puah pu ll typa 250 » 1020,- 24,913 255000,- 6720,25

-Vlanna Iona conduction H«.ald-puah pu ll

Ulth talaphona cu ll 10 H 1550,- 37,050 15500,- 370,50

-Spactaclaa uod. Kontaht ap lx lo l 2 m 2720,- 66,630 5556,- 133,260

Suppar K.SS» (ataraophonlc with 

talaphona c o l l )

7 Otlcon -Body worn haarlng aid (Box typa) 150 C KR. 273,- 10,342 40950,- 2751,30

(Daraark) -Hod 371 (a tranela tor) 150 N 205,- 13,773 30750,- 7C£5,35

-№d 370 (Supar) ISO m 290,- 19,404 43500,- 7522,50 •

$£ar la va i haarlng aid 150 • 355,- 23,051 53250,- 3577,65

-Bohlnd tha aar typai

-nod CI6U (3 trana la tor) 150 « 375,- 25,195 56250,- 3779,75

-Cy-ùlaaa haarlng alda aoda. 035

VX Honoaural

1067 37739.94



Stateaant No. 10 -  SPECTROPHOTOMETER

I t M  No. NaM o f  lnatruaent 4 • Coapany Country o f Quantity
Specifica tion * o r ig in laportad

11 Soectrophotoaster

* 1« photo-e lectric  Spectrophotoaefcar
nodal ANA—72, Wavelength ranga 
340-900 NR Orlantal 3apan 60

2*. Sp6—200 Spactrophotoaster 
working ranga o f  32S to 
1000 W  10 ■  glaaa c a l l  
with l id Pya Unicast UK. 90

B UV — Spactrophotoaster

IB rp6-400 UV Spactrophotoaster
UK.

«
Rang* 220-1000 NH Pya Unlcaa . 60

28 'TKa UV Spactrophotoaatar 
Modal ANA-72-V 
Waualangth and width 
200-900 NM, Ootectori 
Phototuba R-330 Sanko 3apan 30

38 Spoctronlo 21 UVO Bauach t  
Loab

U.S.A. « .

43 SP6-400 UV Spacttrophotaaatar 
Rang« 220-1000 Ml Coaplata 
with atandard accaaaorlaa 
aaapling co lla  and an exter- 
nal racordar Pya Unlcaa UK, 12

SB Spactronlc 21 UVn-Racordar- 
Patch cord Bauach 

6 Loab
U.S.A. 12

6B nodal 634S UV-Vla doubla baaa 
apactrophotoaotor Waualangth 
ranga 190-900NT, Pfedol 9176 
baa^c alngla pan racordar Varlan Switzerland 6

iioU -E tlB I____________ T flt ll P r lc t_____________  Total Va
r.C UC r.C l.C

801»15 • 316,629 48009,- 18997.734

744,3 C 505,721 66987,- 45514,853

1165,50 t 791,908 69930,- 47514,498

14B0 • 

2195 |

684,923

867,504

44400,-

131700,-

17547,679

52050,211

2469,71 1 1678,064 29636,52 20136,771

2305 | 910,977 27660,- 10931,730

8150 « 3221,027 48900,- 19326,160



Stataaant No. 10 -  Spactrophtonatar Continuad

Itaa  No. Naaa o f  lnatm aant 4
Spaclflcatlona

Caapany Counctry o f  Quantity
Origin  importad

Unit Prtca

r.c UC
'Total Prlca____________ Total Valúa

f.C  L.C

C I .  R Spectrophotometer
'»1C Sp 4o25 IR Spectrophotometer

Coaplata with an IR Saapllng 
accaaaory k i t  and rocoanended
apara parta Pyo Unlcaa UlC 6 3976,813 t 2701,874 23889,078 16211,241

2C Rcculab I I  I.R  Spactrophoto- 
aatar fo r  oparation in  tha 
ranga of , 4000 to  600 CH,- 
doubla baaa optica  Nichroaa 
source, grating aonochroaator 
and rotating wedga f l l t a r ,  
thraa scanning apaada, with 
ragwlrad and racoaaandad
auppllad Sackaan Switzerland 6 7361 • 2909,20 44166,- . 17488,198

I
I

3C Nodal 197 Linear wauonuaber 
grating Spectrophotometer 
an automatic doubla baaa, 
f l l t a r  grating aonochroaator
covering tha ranga 4000 ClC1 Parkin Claer UK# 6 3984.80 t  2687,12 23728,80 16122,723



S t i t m n t  No« 11 — ru n e  PHnOMETEN

I t  a* Ho Naaa o f  ln »tn *a n t  «  5paclfloatIona Company Country o f

Origin

\

H m «  P h o tM it it

1 ha dal 100 flaaa  Ptotoaatar Coaplata Comlng-CEL UK.



laportad F.C L.E Г.С L.C

Quantity Unit Prlca Total P rit»

200 I  740*78 2987129 149380 5)025.COO

I
£I



Statoaant No« 12 PH HC1ER

Itaa  No Him o f  lnatruaant i  Spaclflcatton  Coop any

<

PH Natara

1 Laboratory PH natar Pya Unlcaa

2 Pracialon PH Natar GT-C Ludwig aalbold

3 Blood PH-Natbr d ig ita l PHN 25 Solaa

4 PH-Natar E 512 Hatrohai

S Blood PH Natar with atand bu ilt 

In  watar Thanaoatat

Cadloaatar

6 Nodal HN -  7B Natar Laboratory T-Chatanl

7 Nodal MN -  78 Ml Natar u lth T-Chatanl

Accaaaorlaa for blood



Country o f  Quantity
O rigin  Imported

Unit Prl^a

r.c

Tutal Pr|ea

r.c uc

U.K 29 9 243 106,889 6075.-

Auatrla 290 ft.SH 3990 99,629 990000,-

France 60 rr 2269 882,921 112750,-

Switzerland 79 S.FR 1230 201,689 97250,-

Dana ark 29 O.KR 12379 818,723 309375,-

3apon 260 t  104 76,672 40500,-

Dapan 60 1 228 90,110 11400,-

t.c
L.C.

<177,1?*

73306

9 i? a . «x

i5i:e..*,?f

20469.075

191 31,- 

45J5.-

0647?.1?t



Statcnant f.'o. 13 -  CENTRIPJGS
r

Item OescrLption Quantity Unit Total
No. Price Price

1 . C ontrifuQ e.e lectric .r’odel UNIVERSAL I I  20

with swing-out head 8x15 n lt max. speed 

3500 rpo. Continuous variab le  speed 

contro l. For 220 V 50 Hz.

Order No. 3102 600,__ 12.000,

Surcharge for flu id -typ e  revolution counter 20 80, 1,600,

fo r above

Swing-jut head, 8 place x 15 ml (extra

spare ) No.312 10 186, 1.S6C,

V4A s te e l buckets 15 ml with rubber pad

No. 414/715 160 15,40 2.464,

2. Hematocrit centrifuge fo r  13000 rpm, 10 sets 2 5 3 .^  2.530.

20 c a p illa r ie s  o f out d ia  1, 5mm and 

length 75 mm -  used to determine the 

percentageof red blood c e l ls .

H.Centrifuge comprises high speed 

e le c t r ic  motor, e lectro  magnetically  

controlled brake rotor with cover and a 

transparent upper cover. Supply 220V/

50c/s-150VA. Time switch for 0-15min.

Standard equipment

-  timer and m icrocapillary

reader /10 pc3/

-  1C30 pcs heparinized

c a p illa r ie s  o f 1,Sdia x 75 nm /lOcets/

-  4 pcs tubular fuses fo r 3A /lOsets/

US $ 2530

ID 743/080

Total Cùf  3aghdccJ
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Staterant Mo. 13 -  CGNTRIFlTJE Continued

Itan Oescripticn Quantity Unit Total
Mo. Price Price 3

3. U riv rrca l I I ,  30 D!«l 555,____  OTC 16.680,

220 V, ccRplets with head 

4x15 ml, Mo. 3100



Statement Ko. 1 4 — pH PSZT̂ R

Item *!g. A sc r ip t io n  Quantity Unit
P ries

DPI.

1. D irect indicating pH/eM measuring instrument 1Q 750,—

pH 40 Per laboratory and plant«

range : pH 0-14 and/or +  1400 mV

accuracy : + 0,06 pH and/or + 4 mV
0 0

Temp, compensation x - 5 C t o + 1 3 0 C b y  adjustment knob

d r i f t  x + 0,01 pfV24H, input impedance: approx 10 ohms

elope correction  : 53-60 mV/pH

asym correction  t ♦  1 pH,recorder output :0-1 V

energy supply : 220 V 50 eyes, 3 U

furniohso w ith  dust cover and service in stru c t.

2* Combined pH electrodes, g ia s s -s i lv e r/ 's i liv e r  10 151,_

ch loride system. Immersion length approx.

125 mm, d ia . approx. 12 mm, rugged cy lin d ric a l  

membrar.o for measurements in liqu id s  and semi
o

so lid  substances. Temp, ranget 0-70 C, pH range

0- 12.

3. Box o f bu ffe r solution  P12S/K 10 *3*««

acc. to KBS pres crip tion s, accuracy + 0,01 pH

pH values : 1,68-4,00-6,88-9,22-12,63  

5 bo tt le s  w ith  each 250 ml

4. Bottles KCI solution  to r e f i l l  pH 10 8,60

electrodes

Bottle with 250 ml, 3 mol

Total
Price

DTI.

7.500,,

1.510,

430,____

8 6 ,____



- 4 9 -

C +  M _ 4 C  r f » t  r . ^  f r r r r o

Item
Ko.

Description Quantity Unit
Price

Total
Price

C•» £

1 . flodel 252 color i f f , a  ter , complete with 

lamp and instruction manual, but 

without f i l t e r s ,  test tubes, cuvette 

or sample holders 220 Vac, 50c/s

10 192.40 1524.00

2. Special matched test tubes 15 mm 20 Doz. 8.03
Doz.

160.60

I

3. Sample holder fo r above. 20 6.78 135.60 '

4. I lfo rd  f i l t e r s ,  40 PiM Band pass ,  8 

f i l t e r s  peak wavelengths 430 KM to 710 

P!M

20 sets 46.27 925.40
>

S. Spare tungsten halogen lamps 10 1.17 11.70

6 . Heating mantles, se ries  PI 250 ml 

220 Vac.

3 31.36 94.08

7. E lgastat deion iser, w a ll mounted, flow  

rate 36 litres/hour with trop ica lised  

meter, one Clgacan o f deionising resin  

pack o f 4 spare 4 dry battery .

10 54.00 540.DO

Total FOB London £ .

ID.

3791.33

1914/547
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Statemant Mo. 15 -  FUITE PH07ÛFETER

Itera Description Quantity Unit Total
Mo. Price Price

1. Flaa*e Photoraetar, complete with A ir 10 sets $ 1,299.00 S 12,990.00

Compressor For 22uV. with set of 

f i l t e r s  and required replacement 

parts For maintaining to work For 

S years.

F!orial A*!A»I0AL ____________

Total C4F Baghdad v ia  

8asrah in US D o llars S 12,990.00

ID 3845/040



-51-

Statemant Ko. 1? -  UA7ÎIR DISTILLATION APP/iHAìUS

Itera Dascription Quanlty Unit Total
No. Price Price

1. Glass water d i s t i l l a t io n  8 L/hour 10 FT 2 855,00 FT 28 560.GO

with stand Ter w a ll and table  

Reference • 51275000

Total C4F Baghdad FF. 28550

ID 1713.600

2. Water D is t i l l in g  Apparatus.Type 2oo8 10 DPI 1.455. DPI 14.550,

e le c t r ic a l ly  heated, capacity 8 lt r s /  

hr. mads o f s ta in le ss  s te e l,  storage  

tank capacity 16 l t r s . , ( b u i l t - i n )  with  

e lectron ic  water le v e l regu lator.

For 220 vo lt  AC, 50c/s.

3. Spare heating elements, 30 DPI 34,80 DM 1.044

220 v o lt s , 2000 w atts.

4. Contacts 10 DPI 27,____ on 270

5. Thermometer 20 DPI 10,____ cn 200

U
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Stateraant rúa. 18 -  tilcrrcULftK niCAOSCOPc f

¿cri^tiun Quantity Unit 
Price

1. Ciycipus E io ocular microscope fo r
Uj $

20 sets ,451.80 9,1’36.00

Ijj ¿

orcinary laboratory  uork, Modal KHS 

(in -base  illum inator 220V 2SJ and 

variab le  lig h t  control by SCR) 

complete in ucodan storage case :

Cc : SiwflOx (P a ire d )

Ob : Ach. 4x (N .A0.10)

Ach.lOx (n .A .0 .25 )

Ach. SA4Qx(U.A.0.65, Spring)

Ach. SAI00x(N.A.1.30, Spring, O il immersion)

(Modal K'-S as spec ified  attached 

brochure MI53-776X. )

tilth fo llow ing spare Bulbs & Qb tectlves ;

Sparc bu lbs, KH5220V25U 53 (6 pea. 83.00) 18.00 360.00

Spare ob jec tives  i

Ach.SA40x(’J .A .0 .55 ,Spring) 30.30 606.00

Ach.SA100x(N.A.1.30,Spring O il immersion) 46.00 920.00

Sea fre ig h t

FOB. Yokohama : US 8 10,922.Of

900.01

CAF. Baghdad v ia  Basrah : US 8 11,322.0i

Microscopes & Accessories herein are 10. 3499/312
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Statement Mo. 19 -  BALANCES J
Item
No.

Description Quantity Unit 
Price

Total
Price

Analitica_ balance 10 $

As per modal DA o f our catalogue 

capacity 2C0 go.

S en sitiv ity  0*1 mgm.

With r id e r  s lid e  scale  + 1 0  mgm.

Air damping

Lig' > metal housing

Agata Knife edges and f l a t  bearings

Shock absorbing fe e t

With m agnifier lens

Frong and side s lid e  doors

With set o f weights model P.D. -  1 mgm.

to 100 gtn.

Total C&F Saghriad

434 S 4340

I  4340 

ID. 1234.640

Seca -  'Weighing Machines in fant with  

s lid in g  weights model 725 

Capacity : 15 kgm 

graduated ; 10 gti)

Reading : S ga

100 CM 102.00 CM 10.200.CS3

Total C4F Baghdad by tra in  DM 10.200,00j

"  »  ■ " "  ID. 1.286,3221

Precision  Balances. Beam o f aluminium.

Knife edgosof s te e l,  rests  o f agata. 

Detachable pans o f bake lite  w ith  spout. 

Mounted on p la s t ic s  base with le v e llin g  

screws and c ircu la r  s p i r i t  lo v o l. Cap.

250 gmg. S en sit iv ity  1 mQ.OCSCVI Model ‘!o.169 

complote with 3et o f p recision  weights, from 

1 mg to 200 grre, to ta l content 511 gms, 

polished b rass. In a polished hard wood box 

with l i d ,  with furceps. Mo,401.

10 sets CM 256. DM 2.550. I
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Statanent No. 19 -  & ALA-NCCS Continued Sheet 2

Item Dascription Quantity Unit Total
*’j. i:ricc.' rricr

TaL’io i¿ lances, cap. 3 kc, sensitive  

to 1 g.uf two put'.s o f nickel plated  

brass u ith  complete s st  o f weights 

in wooden black (1-5Q00 gm)

20 DPI 406,___  DPI 8.120,,

A
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Staterccnt r.'o. 20 -  WATERBATHS

i •*-»*“ Culler ip CiuH
Mo.

Quantity Ur i t  
Price

Total
P rice

1. 'Jst^rtatha i 'o r z i  y 350 r 100 12 L itres 10 sets

CM.

374.

r* *■ •••— ■ • •

3.740.
capacity , ■jatn c lopin - cower v a d a  o r  

s ta in le ss  s tee l Mo. 4301.

Cabinet made o f s ta in le ss  3tsi?l ?!p. 4301 

350 x  270 x 122 .r.a

Temperature range from + 25°C to + 100°C.

Housing aade o f s ta in le ss  s te a l Mo. 4301.

Voltsg-9 J 220 V ., A .C ., 50 cycles.

in  add i t : cm i

Spare Thsrciowjtars. 10 pcs. 16. 160._

P i lo t  Lamps 10 pcs. 2.15 21,50

Total FOB DM. 6431,5l

ID. 810/138
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3 ta te ment D'o. 21 -  SPEZCTRCPHaTC.’^TtH

Itère "o . Description Quantity Unit P rice  
£

Total Pr. 
£

1. SP6-2GG Spectroplic tone tar 

rsater d isp lay-range 325-1000 fin

5 720.00 3GQ0.ÛG

2. Accessory l id  fo r  SP6 .5 8.80 44.00

3. Test tube holder fo r  SP6 5 8.25 41.25

4« Photocell (b lu e ) 2 20.12 40.24

5. Set o f spectro.methods c lin c ic a l/  

metals and a llo y s

2 5.00 10.00

6, Test tubs 40 0.30 12.00

7, Pack o f 1000 disposable 2 25.00 50.00

1Qzsb polystyrene c e lls

Total 3797.43

185.00 165.00

Total additions 185.00

Total natt 3982.49

Air fre ig h t  Charges/Baghdad



Statement No« 22 -  HYPCDOmiC CUSS SYRINGES j

i. Description Quantity Unit price  
8

(per 1G00)

Total Prii 

$

“Top1* Brand Hypocormic Glass Syringes

Interchangeable, each in ind iv idual -

box B o ro -S ilica te  Heat Resisting,

Shock-Proof.

1 bsI  Tuberculin, Luar 

1/ЮОсс & min.

Lock Tip SOGOpcs 433.50 2,167.50

*Tcp Brand Hypodermic fletal Hub

Needles Luer Lock Typeit Цел Square

Hub

per one 
dcz.

2DC x 1" 10,000 doz 0.23 2,300.00

21G x 1" 30,000dsz. 0.23 6,900.00

22G x 1" 50,000 doz 0.23 11,500.00

23C x 1" 30,000 dox 0.23 6,500.00

19G x 1£** 5,000 dsz 0.25 1,250.00

20G x 1^" 20,000 doz. 0.23 4,500.00

21G x 1?" 20,СС0 doz. 0.23 < 4,600.00

22G x 20,000 doz. 0.23 4,600.00

23C x 1 *" 10,000 doz. 0.23 2,300.00

16G x 2" 200 doz • 0.2S 58.00

17G x 2" 300 doz. 0.29 87.00

18G x 2" 600 doz. 0.27 162.00

20C x 2" 600 doz. 0.25 150.00

21C x 2" 600 dcz. 0.25 150.00

25G x i " 5,000 doz. 0.23 1,150.00

2SG x З Л " 3,000 dcz. 0.23 690.00

Total САГ В АС! ОАО $ 45554.50

П И Я ID. 14574.050



Continuée;
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Statement Ko.22 -  HYPOCERHIC CUSS SYRINGES

Item Mo. Description Quantity Unit P rice Total P ries  
SJ.FR. SJ. FR.

2. “HYF03ERW1C SYRINGES" -  "SAMITEX

ETERNA r.ATIC" ALL CLASS -  UITH 

LUCS-LOCK FITTINGS -  INTERCHAN

GEABLE -  20G°C -  CLEAR GLASS BARRELS -  

UITH CLIPS TO PREVENT SLIFPIMG OF THE 

PLUNGER

120*000 pieces -  500 -  Luer-Lock C/N - .8 2 98;400

30*000 pieces - 200 -  Leer-Lock C/N -.7 6 22'600,

80*000 places - lOcc — Luer-Lock C/N 1.02

SV
I

CO

20*000 pieces — 20cc -  Luer-Lock 1.29 33*700

5*0G0 pieces - 50cc -  LueivLcck C/N 2.45 12*300

Total P rice  CAT Baghdad 3 a .FR 253200.GO

IO. 29520.750

3« Interchangeable g lass  in jection  

ayringg3 “lu x -b lo c“  made in  Ita ly  

Brand.

metal Luor-Lock t ip , with metal 

brake, 100 cc. cantra l nozzle

5000 Qty.
$ 210,70>S 

(per 100 
syringe)

10.535,00

Total C4F Baghdad $ 10.533,00

ID 3113.950



-5 9 -

:
àtatosent Mo. 23 -  ’T25ICAL DISPOSABLES

" c .  Description Quantity Unit Pr ic e  Total P r ic j

i  per pcs

Ciapacabio Spinal Needles

i )  "TCP" Stand dispossi b is Spinal fioadles

20 G x 3-1/2* 30,000 pcs 0.22 6,600.00

21 G x 3-1/2" 80,000 pC3 0.22 17,500.00

22 G x 2" 30,000 pcs 0.22 6,600.00

i i )  "TCP* Brand Surgical Facs flasks.

U ith  Mon-tiovan Fabric Tie s tr in g s .

ad justabla nosa band. gOO^OO p c s  

(per 1000) tpar

83.60
1000)

35440.00

Total CaF. Baghdad US a 65240, CO

ID. 19615,042

Disposable stomach tuba

i )  Size 12 ch. 15,000 1,03 15,450,00

size  14 eh. 16,000 1,03 16,400,00

size  16 ch. 15,000 1,03 16,400,00

Sizo 13 ch. 15,000 1,03 15,450,001!

i i )  Dispo3abla Ryles tubs

s i r 9 12 ch. 5,000 1,52 8,100,00

sizo  14 ch. 6,000 1,62 9,720,00

size 16 ch. 6,000 1,52 9,720,00

size  18 ch. 5,000 1,82 8,100,00

Total amount CIF Baghdad 
in  French Francs 99 500, 00

IO. S975.252

3. Disposable Urine 3£gs

Brosce Oijpsabl« plastic 100,300
urino Se;, for pediatrie
uso, ssi-lad packed and
starilo, oux, f..pacity
230 r . c .  in to:: j f  1C0 pc.-*.
Quality of bag as *or
s »j ->p lo .

0.00 a,COO

Total C if r ¿gr.d?d 
v ia  Saarul. 03 $ 

" ID
C ,C 00

1775.300

4



Statement fio. 23 AL O:3P0C*?LZ3 Continuod

T ^ .- i  Ma. D escríetien Quantity Cnit price Total P r isa  
;  p e r  p e ;

4. D is p o s a ls  3 -a lp  Vein Sat

. \ D isposable scalp vein sat  
1 s t e r i l is e d  by 3.G . gos 

packed in  ptel-opan-pack. 
100 pes. in 9 box 
2,000 pcs in  an export 
carton 253x3/4'*

5,000 0.133 655.00

i i )  d it to . C24 x Z/4" 10,000 0.133 1,330.00

i i i )  d itto  C23x3/4" 150,000 0.133 19,950.00

iv )  d itto  022x3/4" 100,000 0.133 13,300.00

v) d itto  C21:< 3/4" 100,000 0.133 1,330.00

Total C¿r Baghdad, v ia  8asrsh $ 35,273.00

»  »  * "  "  ID. 10,323.023

5. Pispa a s t i a Sv~innss

i )  S t s r i le  D isposable 300,000 8«35 25,0-0« “
P ia se is  Syringes,
E .0 , Cas S te r ile  
"TEITGPÍÍA"

(20 c e .without noe£2e.

(packing par export 
cartón 1000 pC3«
2«25M)c f t .

i i )  Disposable Uoodan Tongue depressors

(5 "  x Z/*m x 1.6 tm in  1,000,000 Q.284 2840.00
box o f  500 p e s «)

0 .2 c f t )  ------------------------------

Total. F.O .B. US.» 27390 . 00

i i i )  1 ce w/M Disposable  
syringes u ith  ncsdle 
G23K1

i  y) 2 ce ai/M C ispocatlo  
syringes with 22 Cx 
U  -  1*

(FOB.YOKOHAMA) ID. 3253.310

200,300 47.59 9,513.00

. ♦ « / j

1,500,000 44.47 65,705.00
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Statamsnt No.23 -  CED I CAL DISPCSA21TS Continued

ItGa No. 0ascription  Quantity Unit p ries  Total Price
( p a r  pea

5. -Disposable syringes with needle

v ) 5 cc 22G X l i  -  i 6,000,000 53.14 318,340.00

v i )  10 cc ОД' 21G x 1 3,000,000 72.64 217,920.00

v i i )  18G and 19G. to f i x  the 50,000,898 15.26 753.00
above item

20G to 25 G 1,542,000 14.30 22,050.60

TotalCAF Baghdad by Sea v ia  Basrah US.i 635795.60

I
ID. 188272.603

v i l i )  (6861-360125 Brunswick 10,000 0.227633 2,273.36
s te r i le  d isposable,
Luor-loc!< 60 ml. —
syringe.

CAF. Baghdad U3.$ 2278.33

ID.674.S75

6. Dlctiosable Blood Administration Sate

i )  Terumo S te r ile  Dispo3ablo 1.000.000 295.00 295,000.00
Blood Administration Sots, 
with airway naodle, pyrogen 
fre e , f le x ib le  drip  chamber 
with largo  f i l t e r ,  r o l le r  
type flow  control clamp, 
with gcod qua lity  s e lf  
sea lin g  rubber tube fo r  mixed 
in je c tion s , Luor f it t in g  
needle adaptor, vein needle 
18G x 1 »" ,  1 3 o c s j  PVC tubing 
Each 50 sets packed in  a 
carton box.

i i )  Terumo S te r ile  Dispasabla  
Blood Donor (C o llec tin g ) 
Seta, pyrogen fre e , with 
70ea PVC tubing, Donor 
(P a tion t) Needle 16Cxl£'*, 
b o tt le  needle 16C x 1 ". 
oach 10Ü seta packed In a 
carton box.

200.C00 147.00 29,400.00

Total Prico U3S 324,400.CO

CAF Baghdad ID. 96,061.333
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Continued

Statement No, 23 -  PEDICAL 0TSP0SA8LIES

.• - « . f_ r  : .•

? im  No, Description Quantity Unit p rice  Tota l P rice  
per pcs Sw. Fr,

_________ ' " Sw.Fr. ' ’

7. D isposal polythene g loves, 5 -
fin ge rs , packed 100 in a p la s t ic  1’GOO’000 1.75
dispenser bag la d ie s ’ and men 
s iz e  (aqual quan titie s )

FOB. Swis* Francs 

ID

8. Su rg ica l Gloves 4Q0,C00 4,70
8230 56.5 anatomic shape, 
with ro lled

8229 5 7 ,.5 ) edge, in  welded 
envelope,
Gamma-sterilized, with rough 
surface , 
s iz e  frj,7,7-j,8

Tota l C*F Baghdad A. 5. 1880 000/-

ID, 33368.239

9. DISPOSABLE K0SPITAL CAPS IN
PACKETS OF 50 39.59 7918.00
200 Cases o f  1000 la fg e .

17*500.-

17500.—

2091.550

1,880.000,—

Total C4F Baghdad £. 7918 / -  

ID. 4025.420
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Statement No. 24 -  PH -  FETORS

1« General purpose d irec t reading

PH -  Peter, rsng C-7-14 ♦  0*3 pH, 

temp, range -  5 • 102°C 220 V,

2 . General purpose d irec t reading

pH -  Peter, rang 0-7-14 -f 0.3 pH, 

temp, range -  5+ 120°C 220 V (d i g i t a l )

#• Anelogy pH -»eter w/expanded range (pH)

*  m V range 220 V. 50 Hr. 

pH 0:14 0 . . . . +  1400 m V

4:10 0 . . . . -  1400 m V

temp. $ — 100°C sm all s iz e

4. Research pH -  meter range 0.5 -  14.5 m V+ 

50 *1450 temp. 0*1C0°C 220 V comp.

5. Blood pH system 220 V comp U/raicro 

pH system, c a p illa ry  pH system, and 

micro sp ec ific io n  systam

50

50

25

24

20

185.670

644.900

4248.443

532.185



Statsaant No« 25 ARTICLE5 MANUFACTURED LOCALLY

ANNUAL

CONSUMPTION

ARTCILE

DRUMS STERILISING CUPPER MAOE 
CHROME PLATED

PRICE

250 S ize  22X8 8«250

400 5126 22X22 14,000

150 Size 2GX23 15*000

270 S ize  23X32 19.000

300 S ize  27X36

ELECTRIC STERILIZER CUPPER MAOE 

CHROME PLATED

27*00

400 S ize  22 ca 8*500

800 S ize  28 ca 10*200

400 S ize  42 ca

ALCOHOULIC STERILIZER CUPPER MAOE 

CHROME PLATED

17*000

50 S ize  22 ca 7*650

SO Size 28 ca 9 * 3 »

50 Size 42 ca 15*725

200 Side lamp on stand with F lex ib le  

Shaft One Bulb

20*000

50 CHIRON LAMP STANF FOR E.N«T 50.000

50 SIf'PLE TROLL*/ FOR PATINET 19*5.3

STERILLIZER ELECTRIC ON STANO ШПН

THERMOSTAT A NO 2 HEATER 

S ize  30X 60 X 30 

Size 40X 40 X 16

30

30

without stand

260*000

140*000
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Siat8Gieni HC* 26 -  ÜVEfiS 1 2 3

1 Standard oven capacity 12 l i t r e s ,  120

temprature 4q — 180° C

2 Standard oven capacity 25 l i t r e s ,  

autom atically ad justab le  tempratura 

30 -  180° C (regu la tion  ■* 0 «5 °C ), 

can be used at 37°C as in cu lato r and

at 56°C as a para fin  oven* 100

3 Standard oven capacity 90 l i t r e s

40 -  200°C ( regu lation  ♦  0.5°C )  

with mechanical convection* 50

Standard oven capacity 36 l i t r e s  

40 -  210°C, +  0*7°C

80.000

(FOB)

171.000

(FOB)

277.200

4



50
250
100

200
30
50

100
50
25
50

600
400
600
600
600
400
3 0 0
400
3 0 0

600
3 0 0
500
500
2000
1000
2СС0
2000
5000
2000

500
2000
1С00

250
SSO
500
500

2000
3000
2000

EOO
2000
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27 -  CENTAL SECTION

Nane P rice  
per Unit

OENTAL UNIT WITH AIRTURBINE 957,360
-  OITTQ -  U/O *  ■ 541,260 

POTOR CH STANO 015.558 
OENTAL CHAIR OIL PUP!8 144.077
-  OITTO -  ELECTRIC 357.282 

AIRTOR COFPLETE 343.003 
TECHNICAL PGTOR 129.234
UTHE *' n 36.101
CAVITRON 375.583
SILIFATE 12.32?
EXTRACTING FORCEPS NO. 1
EXTRACTING FORCEPS NO. 2
EXTRACTING FORCEPS NO. 7
EXTRACTING FORCEPS NO. 17
EXTRACTING FORCEPS NO. 18
EXTRACTING FORCEPS NO. 22 Each 3.525
EXTRACTIGG FORCEPS NO. 29
EXTRACTING FORCEPS NO. 30
EXTRACTING FORCEPS NO. 33
EXTRACTING FORCEPS NO. 51
EXTRACTING FORCEPS NO. 51 A
EXTRACTING FORCEPS NO. 73
EXTRACTING FGRCEPS NO. 74
EXAVATORS ASS. 0.471 
PROSES S/E ASS. 0.589 
PROBES 0/E ASS. 0.589 
PLASTIC FILLING ASS. 0.378 
SCALERS ASS. 0.500 
ELEVATORS ASS. 4.273 
APIALCAM CARRIER FETAL 0.513
TWEEZER COLLAGE ASS. 
HANOLES FOR CENTAL PIRRO 
PUSTER KNIFE

0.326
0.CS3
0.252

PUSTER SPATULA 0.247
WAX KNIFE LARGE 0.575 
WAX KNIFE SPALL 0.475 
WAX-CARVER & LE CRONE 0.230 
TRAYS 1ГФ, FULL 4 PERFORATED ASS. 0.315 
¿ONE FILE ASS. 0.650 
BONE CUTTING FORCEPS ASS. 2.502 
5PATUIA PETAL C/E ASS. 0.451 
SPATUIA TETAL S/E ASS. 0.345 
PtANCRELLS Н/Р/. 0.094 
PANCRELLS R.A 0.094 
ARTICULATOR FOR FULL SET TEETH 0.782 
ARTICULATOR FCR POSTERIOR TEETH 0.443 
ARTICULATOR FOR ANTERIOR TEETH 0.443
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Statoment Ко» 2e -  HYPOOEPMIC NEEDLE

ANNUAL (ARTICIE) UNIT PRICE

CONSUMPTION

до CO HYPODERMIC NEEOLE N0.1 LOCAL Do 2 -400

8500 HYPODERMIC NEEOLE IFP Doz -148

5000 HYPOOERHIC NEEDLE N0.2 LCCAL Doz .400

9900 HYPODERMIC NEEDLE IMP Ooz •148

15000 HYPCOERMIC NEEDLE No.12 LOCAL Doz •400

43000 HYPODERMIC NEEDLE IMP Doz .148

30000 HYPOOERHIC NEEDLE No.14 LOCAL Doz .148

10000 HYPODERMIC NEEDLE No 16.' LCCAL Ooz .148

10000 HYPODERMIC NEEDLE N0.18 LOCAL Ooz .148

5000 HYPODERMIC NEEDLE No.20 LCCAL Coz .148

30000 ALL CLASS SYRINGE 2cc LOCAL Pea •093

30000 ALL GLASS SYRINGE 5cc LOCAL Pee- .127

30000 ALL GLASS SYRINGE 10cc LOCAL Pcs .148

500 ALL GLP.SS SYRINGE 20cc LCCAL Pcs .211

32000 PETAL TIP SYRINGE 2cc LOCAL Pcs «256

38000 METAL TIP SYRINGE 3cc LOCAL Pcs •263

75000 METAL TIP SYRINGE See LOCAL Pcs •285

70000 METAL TIP SYRINGE 10cc LCCAL Pcs .365

30000 METAL TIP SYRINGE 20cc LOCAL Pcs .478

300 ALL RECORD SYRINGE 2cc LOCAL Pcs .237

4000 ALL RECORD SYRINGE IMP

9000 ALL RECORD SYRINGE See LOCAL Pcs

4000 ALL RECORD SYRINGE IMP .278

2500 ALL RECORD SYRINGE 10cc LCCAL

2000 ALL RECORD SYRINGE IMP Pcs .354

2000 ALL RECORO SYRINGE 20cc LCCAL

10G0 ALL RECORD SYRINGE IMP Pcs .439

7235™ DISPOSABLE SYRINGE 2cc IMP Pcs .014

802CC0 DISPOSABLE SYRINGE See IMP Pcs *019

417000 DISFCSABLE SYRINGE 10cc IMP Pcs .024

400500 CLINICAL THERMOMETER IMP Pcs .123

55CC0 SURGICAL BLADES SIZE IMP Doz .246

2700 HANDLE FEB BLADES IMP Pcs .436
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Statement No. 29 -  ■"ICTECSCCPS fS
■t

Item No. Ceseription Annual consumption P rice

1. Student monocular microscope y/Coarse 

adjustment u/o mecanical 9tage -  O il 

insnortion ten u/primary Condenser 4 

3 objectives 4;:, 10X and 40X, 4 ? 

eyepieces 10 X and 15 X ty p e L -2 Erma 500 45.61'

2 . Student monocular microscope w/ 

out Pine adjustment, mechanical 

stage or o i l  immersion Ui/ primary 

condenser 4 movable arm. faith 3 

objectives 40 X, 1CX, 4X and 2 

eyepieces 7 .5  X, 1QX model ST.

3. B io log ica l monocular microscope

Id/ mechanical stage, fin e  adjustment

4 o i l  immersion and 3 ob jectives  

10 X, 4 X 4 100X and 3 eyepieces

5 X, 10 X 4 15 X

4 . High c lass b io lo g ic a l b in scu lar  

microscope b// b u i lt - in  lig h t  source 

with regulator and mechanical stage  

and 4 objectives 4 X, 10X 40X, 100ff, 

and B1 y f 10X, paired  eyepriece and 

condenser Abbe N.A. 1.25 f i l t e r  32.5 C 

(c o b a lt ) model KHS

5. O itto but with norv-regulated lig h t  

source.

6. P c la rir in g  standard microscope 

faith Lucigen illum inator

Olym 500 53.287

Erma 2000 124.132

Olymytua 50

50

15

2B4.797

238.131

1023.505
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Item No, Description Annual consumption Price

7. Steroscopic microscope magni
fic a t ion  40

Erma 200 139,045

8 Stereoscopic microscopic 
Stero ZOOH model AVB-84, 
110 vo it

B4L 5

9 Academic 254 microscope 110 vo lt 8&L 5 -

10 Research microscopes models 
1« Laboval

te ls s  
0 ,0 ,R, SO 318,685

2, Ergaval 10 450,281

3, Amplival 15 842,899

n Fluorescance microscope type 
fluova l

«V 10 1812.862

12 Fluorescence microscope type Tiyoda 10 1426,840
F lu o v a i



Stataaont No. 30 -  DENTAL WATEftTALS. iNSTXirOlTS >N0 COUIPUMT^

It «*  Unit

Ltaant powdar A Liquid 100 ga.No.1,2* Sat

D itto  250 ga.No.1,2. Sat

Caaant powdor only Sottla

D itto  liqu id  only Bottlo
Zinc oxyph caaat liqu id  SO gr. Oottlo

Zinc oxyph cgtrnt powdar only datray Bottlo

Zinc oxyph caaant liqu id  only datray Sottla

Taaporary f i l l i n g  paata 3ar

Q lllca ta  ;onnnt pc. 5 liqu id  3at

Bcrcolaln f i l l in g  powdor ahadaa I'ZtS 'A^B Bottlo

S111cophoapnata caaant 8« k

Calclua hydroxlda

Anolgaa powdar 1 on (A llo y ) Bottlo

D itto  3 ox (A llo y ) Bottlo
Slluor faalgaa platlnua gold 1 ox. Bottlo

S ilver A lloy tablata 68)1 tuba agaatan box.25 e®*

Oxpara toot canal f i l l in g  powdor A llcpild * « t "

Cavity lin ing vamlah 8,1

Gutta porcka atteka 8o*

O itto pointa aaaortad ^

Papar pointa
Trlcraool fo ia a llra  Bottlo

Euoanol pura IQca « 125qx Bottlo
“ MO 1000

• . DorIddcforaa paata
. „  Q Sat

Ivoaaal 5.H
. TubaOatartrlna paata tubaa

. . 3ar
Alvogyl paata Jara

Bottlo
Datartrol Ultra



Quantity In  Lag Country

1000 ,596 CZECHOSLOVAKIA
1500 ,993 CZECHOSLOVAKIA
BOO ,415 U. S. A.
1000 ,341 F.H.U.
BOO .192 SWITZERLAND
1000 ,415 U.K.
1000 ,305 u.ic.
1E00 ,267 r .r .q .
no ,415 U.K.
3000 ,740 CZECHOSLOVAKIA

■00 ,795 F «R <Q .
600 ,271 CZECHOSLOVAKIA

9000 1,662 f .r .g .
2000 9,694 p . R . a .

1500 2,3'J9 p . R . a .

2000 10,214 U.K.
1000 ,405 CZECHOSLOVAKIA

800 .231 U.K.
no ,338 p . R . a .

500 ,729 DAMN

1000 2,371 CnAIICE

1500 ,226 CZECHOSLOVAKIA

500 ,190 ITALY

700 ,361 CZECHOSLOVAKIA

300 2,144 SUTTZrnLAHO

5000 ,395 TRAIICC

4000 ,640 FRANCE

BOO ,395 FRANCE



Statement No. 30 -  DENT ft l  MATERIALS. INSTRUMENTS »N0 CQUUHHTS

Item Unlt

Opt hoc roma B otila

Receatyplna cord f i l l Box

Septoalxlno Tuba

Largai Ultra Bottla

Craaopata Soa Tuba

SCPT0 pack Dar

Rockleaa Normal Mo. 4, a . aeaentlal Sat

-  25 25 
O ltto cauatlqua Normal Bottla

Endoporox Bottla

Calclpulpa 

Jxlcap B 3 pack

Syrlnge

Sat

Analcap 150 Normal pack No.l»2»3 Box

Corvina No. pack Pack

Polycap Box

Ladaralx combination k lta K it

Larnall nouder 4 Llautd
Too 8 fido

K it

Hand placa aaaa lubricant Tuba

Hand placa casa tubaa Tuba

Mouth waah tablata Bottla

Poudar fo r  pollahlng pualca pckg 5 lb . PCG

Compound Imp. In cakaa Box

Coa.f.ound Imp. Ivory

R iattar Imprasalon 2 lb  Gyaogun or aqulv

Box

Tln

malnata Ino. C.A. 37 r a f l la  4 151no. Tin 251ao
9000 6000

Tln

Hardener L lq. Opteall 25 ml Set

Hardnar L lq. xantopren Bottla

S II 21 completa Sat

Dupli a l l  21 complete Sat

Dupli a l l  21 hardnar Bottla

Rubòar Dal reoular Base tuba.Catalvat tuba Tuba

250 300



u

(fcjantlty In  l«g  Country

VO ,534 TRANCE
100 ,750 ITALY
60 2,055 FRANCE

60 ,902 Franca

100 1,391 FRANCE

250 1,277 FRANCE

60 1,244 FRANCE

25 1,244 FRANCE
200 1,699 FRANCE

160 1,52S FRANCC

100 1,769 Suitzcrlano

1000 3,256 SWITZERLAND

1000 ,602 SWITZERLAND

1500 3,127 SWITZERLAND

100 2,569 FRANCE

1000 ,626 SWEDEN

600 3,426 F.R.Q.
600 ,463 P »R  .G •

1000 1,028 U.K.
100 1,399 U.K.
4000 ,300 Netherlands
500 ,348 F.R.O.
4000 1,055 U.K.
2000 ,937 Netherlands
400 ,750 F.R.Q.
150 ,438 F.R.Q.
1500 1,354 'Netherlands
1000 4,166 'Netherlands
250 ,313 Netherlands
750 ,707 U.S.A.



Stateaant No. 30 OCNTAL HATCRIALS, 1ИЗТШГСИТ» A NO CQUIPWWTS

I tee Unit

Tlaaua condltong lap, natorld  

lin e  oxIda I  augenol lap, paata 

Hard atona In pack o f  4 } kg Ho Ida roe 

Hodalling wax ahaata In box o f  1 lb .

O ltto  Thooghanad 

Ivory Inlay wax box o f  12 

Baaa p lata uotar lowat In  box o f  12X100 

4500 2500
Callu lalda atrlpa aaaortad 

C allu llad  crown foraa aaaortad box o f

12 24________ 36____________ 60

500 500 600 600

A cry lic  crowna foraa aaaortad 

Crown aclaaora atralght к curved 

A rticu la ting paper thick in  box o f  12 booka 

Cotton r o l le r  No. 2 3 Box o f  600 ro lla

1600 1600 

Abaorbant papa1pointa fin e  

Oental flooa a ilk  In apoola o f  12 »a t  24 vat

5000 6000

Acry lic  denture baaa aa ta r la l pick 
O ltto  c lear 0

S e lf curing acryl pick AC 6 e te llon

Sovriton cavity  aool

Low fualbla natal fo r  atudente per bow

Low fualbla natal fo r  Inlaye par box

Palladant Dlaca 0.25m thick

tin  20m 22m 24m
1000 1000 5000 6000

Porcela in  teeth coab aat o f  16 gold  upper к lower

O ltto  aat o f 28 Nickel pine к gold pine

Ivory Hatrlx reta iner No. ВРса к No. 1

2500 3000
D itto  Banda fo r  natrlx  No. В r o l l

Dental cleaning white Bruahaa round 021 (W

Sat

Sat

Orue

Box

Box

Box

Box

Box

Box

Box

Pea

Box

Box

Box

Dar

Sat
5 »t
BCT
Sat

Bpx

Box

Boa

Sat

Sat

Pea

Pea

Box



Quanti ty In  lag Country

300 4,070 U.3.4.
1800 ,718 Netherlands
400 1,483 F.R.a.
6000 ,338 Netherlands
200 ,320 u. s . a.
200 ,863 F . R .0 .
3800 2,029 Netherlands

800 ,216 U.K.

1000 1,887 U.S.4.

20 17,073 LEflANQN
1000 1,082 F  » R .0  •
800 ,626 U.S.A.

3000 ,680 U.K.
1000 1,660 U.S.A

8000 ,308 F.R.a.

180000 1,967 CZECHOSLOVAKIA
BOOO 1,967 CHECHOSLOVAKIA
4000 ,722 CZECHOSLOVAKIA

800. ,632 U.K/
1000 1,276 SAr’AH

400 .<32 DATAN

3000 ,824 F . R . a .

8000 .724 3ACAN

8000 2,889 F . R . a .

1B0T. ,011 F.R.a.
800 ,186 i F . R . a .

3000 8,41 U.K.

1«



Stataaant No. 30 - d e n tm  r ia l s , in s tr u w n ts  » no caupfCfiTs

I t Unit

Oantal clowning whlta Bruahaa cup langth 

»o llah ln g  bruah round black 80 HM 4 rowa 

Nualln pollahlng wheel w/aatal contar 050 m .

n o  i/Ht 085 m  3ji boo each

r * l t  conaa Hard 20x10m (3 * x 3/9), 25X151*1

(1X1 /B)

f a i t  wheal hard 40X12m (l*X $ ) round 

60X12m (2 3/1 X */B) round 5000

— 5558------------
Fait nount point No. 144 HP,No.145 HP 

2000 2000

No. 156 aaaortad 
"WOO

Cotton wool pollahlng waal woo dan cantra 

50X50 N 80X40 HM3 1/BX1, 60X30 m

95X45W0 ( X I ,  70230 PH 2$X1

Wax klnlFa 

Wax carvor

Wrlat a llp  Joint 220V. 1 cy A.OC 4

Contra angla aaaortod apaada

Straight Handplaca aaaortad apaada

Handpiaca fo r  a lrotora

Spore Haad fo r  abova

Contra angla dorlot 4

Oantal latha notor 2 apaada 220V 00 cy.

Dental latha laboratory Motor 12000 r.p.M.

220V. SOcy.

C*bla ana fo r  laboratory ro tor 

C lec tr lc  r'odal trlavaar 220V. 50 cy.

Coaraa g r i t  apera- whaal

Bikfk«orftM?.:?t8ri255202f66:*so2l5!'*50 ey*
Laboratory hand piece 

Oantal foot angina cabla andlaaa ba it 

C lactr lc  angina on atand complete 10.000 r .p .a . 

220V. 50 cy

Box

Pea

Pea

Pea

Pea.

Pea.

Pea.

Pea
Pea.

pea

Pea

Pea

PCS

Pea

Pea

Sot
Set

Sat

Sot

Sat

Pea

Sat
Pea

Pea

Pea

Sat



Quantity In Lag Country

3000 6,41 U.K.
6000 16,3» U.K.

1500 ,135 F . H . Ü .

10000 ,034 mi.v

3S00 O o P . R . Q .

5000 ,061 P . R . O .

2000 ,3',1 F . R . a .

»

1000 ,395 HUNGARY I

1500 ,679 3APAN

350 2,776 3Af AN

6000 1,693 3APAN

5000 4,387 JAT AN

50 41,963 p . R . a .

150 26,440 CMCHOSLOVAYIA

200 2,134 3APAN

100 31,617 BULGARIA

250 16,33 ITALY

750 4,113 ITALY

15 63,316 U . K .

30 4,096 U . K .

2°5°
19,931
10,804

ITALY
3APAN

50 16,189 SWITZERLAND

1000 16,666 P . H . Ü .

10 98,806 3APAN



Statement Ho. 30 - GCNTR. NATCR1A19, U BTN U KN TS ANO C TU I f f * ' I T S

U m Unit

Dental Unit coaplata w. coop rea vor

noblla Borden a ire  tor w/o coapraaeor complete

Balt for e le c tr ic  angina 330 es

Belt fo r e le c tr ic  angina 340 ca

forcapa fo r Upper la te ra le  1 canlnoe N. 1

Olt.to up pa la te ra le  N.2

01 t ic  fo r upper Bltuaplee C.alda No. 1

ro respe le f t  N.1B

D itto for lower eotara C.alda N.22 

O ltto  fo r  children lower to la r  N.22 I  

forcapa fo r upper roota o f  fron t teeth No. 29 

O ltto for upper roota Tor C.tides No.30 

O ltto fo r upper roota C.aldea No.81 

O ltto  No.82

O ltto  for upper wlcloe C. aldea No»67 

D itto  fo r  lower atolara C.aldea No,73 

O ltto  for lo te r  root C.aidea No.74 

D itto fo r  aclara for children No. 187 

O ltto ror upper contraia children N0.163 

Bpne cutting forcapa a llch tly  curvad 

O ltto  aaal

Root e levator atralght

Root e levator winter f io  1 f i g  2 7|g 1 . f i l l

D itto  winter ao lld  handle le f t  > tl^ht  1000 1000

Perloatal e leva tor aaartMl 

Cua lancet atralght No.1 

O ltto curved No.2
glngtvectoay k n lie  k titU n d  N.f.K12( K13( N14,N18 

K16. 30 each

D itto  orban No.1 — ¥

Cua scloara vary rine pattern atralght 11 ca

Cua ecleaDre vary fin e  pattern curved 11 ca

Cerpule syringe for cortrldgo o i l  aoto l 1.0 a l 
Csrpulo nosdlo long for aartrldgo 17/42 dot

Rubbor bu)N fo r  chip ayrlngo ta o l l  o lra

Sot

5TT

Rea

Rea

Pea.

Roe

Roe

Rea

Pea

Rea
Pea

Pea

Rea

Rea

Pea

Rea

Rea

Pea

Pea

Rea

Rea

Pea

SCT

Rea

Rea

Rea

Rea

Rea

Pea

Rea

Roe
Rea

Rea



Quantity In  Lag Country

IS 706, WS 3»fMI

30 237,762 34»»M
IfiOOO 16,666 F . R . a .

1600 16,666 F . R . O .

2000 3,26

400 2,28 m i.cm

eoo 3,28 Htl'>r.4RV

1000 2,26 HIMCAÌIY

WOO 2,26 »«'•CMY

400 4,37 F • R • Q •
500 2,28 HIMr.ARY

600 2,26 l«l"C»RY

eoo 2,26 IIINORFIY

600 2,26 HUNGARY

600 2, 26 HU’ICAAY

1000 4,37 lllHr.RRY

4000 4,37 MiNGARY

600 2, e«a 3APAII

eoo .... 2, * t 3APAH

200 3.96 3*r*H

60 6,606 i m v

1600 2,660 F . R . a

1000 3,130 F . R . a

300 1,660 F . R . a

1000 ,614 3»r*»i

1000 ,614 3ACAN

160 ,926 F . R . a

30 1,749 F . R . a

400 1,006 34r»N

600 1,006 3APAN

600 1,266 3Ar»H
6000 ,140 • 3APAN

1000 ,130 3APAN



Statement Ko. 30 OENTAL MATERIALS, INSTRUMENTS

It  «a Unit

Ship ayringa canuir w/saoll cip16 MM nlcklep.

Hot a ir  ay rings cantila w/enall cop. 16 HU 

P lisa  root canal box o f  6 rs f 99 

D itto  r s f  67 Hadoatrooa

Rsaaara Nsrvs canal B o i. l is  ra f. 63 sat o f  2 

/torva braachss long aorratad No.1 

K a t  noaa p ila r  short basks (200)

D itto  fo r banding w/ l Qro o vs .  3 qroovaa
200 200

F lat Noaa p ila r  paasa 

D itto  N lniar cutting 

O ltto  curvad noaa

Mouth n lr ro r  plana bollab la  20MM wide a l ia  3

D itto  24 MM wlda a lia  5

Mouth Magnifying bo llab la  20MM wlda a lia  3

D itto  Magnify lng 22MM wlda a lza  4

D itto  Magnifying 24nr wlda alza 5

Treys opal C-6

Oappan glas* d iffé ra n t colours

Hodlaenent Bottled d iffe re n t  colours assorted

Probes S/l S.S. assorted

D itto double D/C S .& aeeortad

Excoiatora doubla 0/t S.f» darby S.S. assorted

floalars standard S/E No. 1,2,3,4 200 each

■•alara couahlng 53,54,5!.,SC s/C 200 each

Scalars ktrgland s/C 12K.13K, 14K, 100 each

Sea lore cun Ina D/E No. 152

O ltto  oato a ltc tila  0/E N.4

Spatula cesunt natal 0/E and fu l l  curvad No.PP 

Spatula caaent agate D/t 

Mercury holder wood

Anolganotor fo r  n ixing allvar/4 Mercury 220V 

P la s tic  r i l l in g  S/CHo'. 1 ,2 ,3 ,4 ,5  1000 each 

Dontal surgical Sura f ig .  141, No.6,10.12,16,20 

1000 each

Steal Burs R.A, roong flg1  B3 No.4 No.6 

500 each stoo l burs fissura R.A. 6 H.P. 1*4

fc:s

Pcs

Sat

Sat

Sat

Sat

Sat

Pea

Pcs

Pea

Pcs

Box

Box

Box

Box

Box
Sat

Pcs

Sat

Pea

Pcs

Pea

Pos

Pea

Pcs

Pea

Pcs

Pcs

Pea

Pea

Pea.

Pea

Pea

Dor,



»мо cfjuiPneiiTS

Quantity In Leg Cc'ir.lry

lom j rs w -------- — r згм-хд—

1000 ,i336 ЗАРАМ
250 »440 P i R i Q i

100 »440 F . R . a .

100 »440 F . R . a .
1000 2,301 F . R . a .

300 1,146 ЗЛРАМ

300 1.146 3AFAM

200 1,364 JAPAN

600 1,641 3AFAH

600 1,226 f . r . o .
1500 ,079 ПАРАМ

2000 ,099 DA'-AN

3000 ,139 F . R . a .

2000 ,099 ^APAII

3000 ,139 P  *R .0  •
1000 ,182 ПАРАМ
1000 ,091 ПАРАМ
1000 ,150 ПАРАМ
5000 ,279 ITALY
1000 ,870 F .R .O .
3000 ,379 ПАРАМ

800 ,312 ПАРАМ
1600 ,312 ЗАРАМ

400 ,626 F . R . O .

6000 ,466 HAPAN
К uO ,466 JAP»fl

4000 ,460 ПАРАМ

1000 ,637 ПАРАМ

200 ,841 f . r . o

100 37,940 » .  s . A.
6000 ,387 ПАГАН

7000 13,260 F . R . a

6000 3,040 f . r . o ,



Stataaant No« 30 OCX TUI. nATCBlAtS. INSTaUHCrTS UNO EOlllPrEHTS

JUm Unit

C rb td . faao. « .A . con. plana No.^

Dlaaond pointa f o l . A. flg .a37 No.4 No.B

Ditto f lg  040 No.21

Dlaaond pointa fo r  R.A.Fig 041 No.14

° l t t p  f lg .  012 No.21

D itto  f lg .  015 6,0

D itto  No.817 No.23

D itto  No. 021 No.40

Ottto No. 823 No.40

DIav'ond pointa fo r  R.A. 002 No. 3,6 200 aach

D itto 006 No.6

D itto 815 No.10

D itto  820 No.20,22 100 aach
Olaaond F.C. round f l g  IO a lta  1,2,3,4 60 aach

O lito  f lg  010 a l i  1,2,3,4 60 anch
O ltto eona f l g  2 O a lia  2,3,4 aach

Dlaaond cylÉfdar f lg  70 1,2,3,4 100 aaeh

O ltto  f lg  7 01 a lia  2,3 10° ••***

0 tto  con. f l g  90L a l ia  2,4 100 aneh

O ltto f lg  9 0 a lia  1,2 100 aach

Dlaaond whaol 4 (Xjata 22RH f lg  362

O ltto  13W1 f l g  302

O ltto  17IW f l g  304

Sand papoc dlaca fina  8/S Box o f  100 

O ltto  }  Box o f  100

B itta  S a li papar 7/8 Box o f  100 

Sand papar dlaca Nadlua 5/l Box o f 100 

O ltto I  Box o f  100

O ltto  7/8 Box o f  100

D itto  foaraa 5/B Box o f  100

D lt ‘ o Coarta I  9 °» 100

O ltto  coarta T^l • * *  *0°

O ltto aaaortad a lia  o f 100
Poltahlng atrlpa coarta 6 long 6/32 with Box 100

O ltto 7/32 width box 100

Bea

Bea

Bea

Bea

Bea
Bea

Bea

Bea

Bea

Bea

Be*
Pea

Bea

Bea

Bea

Bea

Pea

Bea

Bea

Bea

Bea

Bea

Bea »
Box

Box

Box

Box

Box

Box

Box

Box

Box

Box

Box

Box



I

Quantity In 1*9 Counify
...........  i •

2(10 22,602 p.R.a.
100 . 4 « i’ .R.il.
80 ,601 i\R .a .
EO ,601 f .R.O.
160 ,637 ^uutna i
ISO 22,100 Rustría !
90 ,60« Лиц tria
200 1,100 Ajuutrid '

ISO 1,100 A¡uotria !
200 ,234 Айн b l ia
200 22,100 P.R.a.
100 ,447 AU^tria

¡ !
160 ,037 Ajistria
200 ,234 Айнtria
240 22,WC FkR.Q. ii ,
160 ,239 AuHtria I
200 ,234 Auutria —1( <T\
200 .234 Auutria 1
100 ,411 F\R.(J.
100 ,234 Auutria
300 1,434 Auatria i
200 132,632 P-R.ü.
100 132,632 P.R.0. ;
100 ,328 U.K. I
100 ,326 U.K.
100 ,325 U.K. 1
100 ,325 U.K. 1
100 ,325 U.K.
100 ,326 U.K.
100 ,326 U.K.
100 ,329 U.K.
100 ,325 U.K.
900 ,614 p.r.a.
wo 1,205 p.H.g.
100 1,265 P.R.Ü.



Statanant Ho. 30 PCWTM. WATER! A13. ih s t ûwchts »HO COUIPnCHT»

Itan  Unit

Olaaond Bur« round R. A. Ho. 3,6 100 oach Boh

D itto  cono R,lt aaaortad Bom

D itto  whaal Na.6 Oon

D itto  cylindor Ho. 3,4,8 EOO oach Bom

Dl^to flaae  aanorted

Acry lic  tooth croao H i it ad aot o f 3B Sot

D itto  aat o f  14 upparo

O ltto  aat o f  14 lowara a ,t
D itto  aat o f  6 uprar 4 lowara franta 

D itto  aot o f  B upper A lowar poatarlora

Oiapoaabla naadlaa lin g  7142 In boM Pc*

U ltra aonlc prophyloxala unit ( l lk o  cawltron 680 

-700-1010 220V)

Conpoatta f i l l i n g  notaria l 

^ llanat or oqla 22V.

Centura f ix a t iv e  powdor

Oonturo cleaning powdor or poIlo ta

Quantity In  Lag Country

100 ,234 Aubtria /1

100 1,406 Austria /\

100 22,100 F  aR aO a r  r. r

200 ,234 Austria \

100 ,662 Austria
A

6000 ,656 ITALY

8000 ,329 ITALY

6000 ,329 ITALY

sooo ,329 ITALY

2000 ,329 ITALY

1600 2,18 P . R .0 .

100 106,096 U .K .

200 3,127 S'i|T7CRLAW>

180 34,402 Rl'CnCN

8000 1,666 U .K .

3000 1,340 U .K .
—4
--1



St«lemonl Ho.31

P P t W a i l O H  T H E » T * C 1 N S T R U W C N T 5

SI.NO DESCRIPTION Country o f o r ig in Quantity Con. 
in  •  yo«r

i i j _____Sax

Tut7t~r^T
U .  I' l . ____

1. Aspirator Potaln U.Ki ! 30 10 000 300 0)0
2. Bag lea Clroular " 200 600 120 IRXi
3. B>aln Lotion Stalnlasa Steal " 100 1 000 100 0011
4. Basin Lotion 1-Cnaaalled * 2000 200 400 000
S. Box dressing with aatal Lid, « 200 2 000 400 OUI)
6. Cablnat inatruaant a lia  60"x30*xl0" ■ 20 200 000 «00 OUI)
7. Csthuturs India rubber " 70000 100 7000 00.1
a. Catheters S e lf ratain ing " 20000 ISO mo't ouu
9. Clsop In testinal ■ ; 200 6 ODO 1200 00(1
10. Cl pap Stoasch " ! 200 30 000 ’ diJOU 00.1
11. Cylinder Oxygen 20 fea t " 600 40 000 2100U 000
12. Cylinder Oxygen gauge 11 200 10 000 2000 OUU
13. Depressor Tongue antal " 1000 1 200 1200 ouu
14. O ils tor Clrwlc 6et or 1ft • 30 6 000 210 00«
IS . O r i l l  Bona Sat " 10 30 000 3U0 00«
16. forcapa Artery Saall 5“

20000 2 000 401)00 000
17. " " Largo 7* " 5000 2 500 12500 000
10. * “ Hacksr Box Joint " 2000 2 S00 SODO 00«
19. * Dressing 3” ■ 2000 2 000 4000 «00
20. ■ D issecting Saall 5" " 6000 2 000 1C 000 uno
21. * • Large 7$ " 7000 2 S00 5000 ouu
222 • " B a t  tooth 4" " 6000 2 000 16000 000
23. Tlseue ” 2000 3 000 6000 000
24. " Slnua L»nss. • 2000 2 000 4000 000
25. " Vulussollu.1 S traight "  1000 3 000 3001) 00'
26. " fod icina glass 2 Ors. gisss ” 20000 500 10000 ooo
27. Oar Dressing 1. Cnaaellad • 60U0 3 500 21000 (Jell
2S. 3ug Graduated I.C . 2D ors. 11 2000 2 000 4000 000
29. Knives bard porker " 100000 060 6000 000
30. • * handle tor No, 3 4 4 • 5000 2 000 10000 000
31. Needle Hypodaralc "  700000 020 14QU0 000
32. "  Serial " 100000 030 3000 00»J

Sub Totol C/r. 2S7C0 000



OPERATION THEATRE INSTRUMENTS

Statmarnt No.31

SI.No. CCSCRIPTION Country o f o r lc ln  ?u,,ntlty Con* C*
“ —  in s voor. u . P i. LiJ.

33. MLgJla Luj.it*cif puncturo U.K. 600 i. ’ 050 3u 0 0 0

34. Naoalu Suture Teaingular Straight M 10000 020 200 0 0 0

35. Nccdls Soiurt) m “ Curved N 20000 020 400 000

36. Me id le  Suture round Gudeled Payo'a * sooo 020 too 0O0
37. Irr iga to r  2 P in t 1 Enuwolled « 4000 2 000 anou 000
3d. Irr iga to r  2 Pint Vulcanite t4pi (n o zz le ) 2000 t 000 21100 noo
39. M (lubber Tubing in yards « 6000 500 3UOO 000
40. Parcuu.or (lt-i»r.ior) * 1000 2 soo 2a 00 000
41. • ua.p Ortaal n 1000 600 1.00 000
42. Soul- Jaighinj Infant it 200 SO 000 16000 GOO

<4 j . Scdo Jd yh irg  p e ito n d . M 10d 70 000 7100 Ouu

44. Scole O la^-ntiiij N 200 20 000 4>.uti COO

45. Sc 1t£ar S traight blunt 5" N 1S000 1 soo 22:100 ucu
46. Suiuuor ¿ tro io l.i ahi«rp H 20000 2 000 40(00 000

"  Curwed Sharp. M 20000 2 000 40000 000

4d. “ " blunt. « 10000 2 000 20000 ocu

49. " idard «• 20000 2 SoO 50000 uuo

SO. “ Ottp wound N 6noo 3 000 18000 000

51. Splint thigh Thanes ft 600 S 000 30 00 00 u

52. Syririj Hucord 2 CC. ft 6000 100 2o2U uuo

53. Sycino Hj..' rd 5 CC* ft 6000 soo ClhiO 0 0 0

54- Syrrr.j fltcord 10 CC. M 3000 700 2100 Guo

5a. Syring Record 20 CC. ft 1000 1 000 10 JO OuO
lift* l ic y  G ritt in g  Kiunty Shape 8" I.E . ft 2500 1 soo 3', 50 coo
57 . " “ " " 12" I.E . m 2500 1 500 3150 000

55 . Tr..y Creating S.guore I.E . ft 2000 2 0D0 40uQ 000

59 . Stucl eparating, to ra ise and lower with conceded screw. *

50 to tiO Giro. » 600 7 000 4200 000

60 . Tro lley  fur Stacther ft 200 20 000 4C00 000

61. n n c tt ftt ic  Tebla s ize  height 85 cos. width SO cas. Length SO C*s. w 200 30 000 6CU0 uuo
62. Shadoulbso operating c e ll in g  lamp Nina r e fle c to rs . M 60 400 000 24COO 000

63. S "  "  aob ile  leap four r e f le c to rs . "  1 70 200 000 14C00 000

Totel C/f. f  ■ • ,n r • 1



S t » u « o n t  No.31 ; OPERATION THEATRE INSTRUMEMTS

SI.No. Description. Country o f o r ig in Quantity Con. P r ie « Tot.*:
In a yeor. La. fia. La . PI:

64. Table Inctrunanla Roctangulr.r » l i e  o f height 65 Cm». | u. k . ; 160 60 000 9£0'J Li CD

fi». Length 60 with (fro n t to beck) 50 Cos. u lth  f iv e  caatoroa) 11

65. Table Instrument Curved w ith g le e »  shelve* and four 
castor* 150 cse corner to corner 40 csis width.

N 100 40 000 4000 000

66. Itayo'a Stand, to ra les end Lower u lth  S tiln leaa  
Steal Tray Size 60x38x3 Cm*. Mounted on four caator. * too 30 000 3000 000

6?. Operation Ttb le for Cenaatl Surgery Conplote with n 20 500 000 10000 000

60.
Elactvo aurylcal Unit u lth  Suction with a l l  fa c i l i t la a  
to operate on 220/150 V. AC« SO Cycle«.

u 30 700 000 21000 003

6 ». Vertica l Stoaa pr.'asura a ta r l l lz e r  e lo c tr ic& lly  
heated 230/250 AC 50 cycles. m 20 1200 000 24000 000

70. s t e r i l i z e r  E lec tr ic  Small 220/250 AC. SO cycloa. M 500 90 000 &- IT E O 000

71. Suction ur.it e le c t r ic  22Q/250 AC. 50 Cycles. « 100 70 000 7000 000

•>2. Orua S ta r iliz a  anvil M 400 10 000 4000 00(J

73. Drun S to i l l l z e r  ned. N 200 20 000 4000 000

7*. Orurc S tu r lliz o r  largo. N 200 22 000 4400 000

Crand To ta li fiûüaao coo



S t a t e m e n t  f l u . 31 - I OMBRATION THEATRE INSTRUMENTS

SI.Mb. Sc=clf lea tion Ccun.ry o f o r ig in
Qu.Otity con» 
por year» p r ie « \ul rnffh 

MU aL i.  Ms. U .

1. ThurakiMtars C lin ica l China 100,000 130 louoo 000
2. Splpygmomenoraator mercury Type Cfrioj coo S 000 2300 000
3. Hearing Aid (Statheecopo) China 2000 2 000 ¿000 ■«JO
4. C.Q. C. Plachino 220/230 V. Thtaii C lunntl-, Japan 20 SOO 000 1UUÜ0 000
5. nicrcacopo Cun,'laic Japan 100 230 000 23000 oou

P. C N T a  L _ c  Q u I p n C h T

f-CNTAL

1. C lec tr lc  Engine Nobile model 270/230 V. AC SO ccylaa Japan 30 400 uoo 12001 ooo
2. Cental Chair o i l  pump. U .K . ion SnO 000 r.OOuG 000
3. Operating Light modal 220/230 U AC.SO cyclaa. Japan. 30 3ul) uuu («oriu O'JO 1
4. Uucta rucaivcr U .K . 50 IS 000 73u ooo fu
5. Stool operating. n 100 30 oou 3000 (AIO ,
6. Syrlng For dantal M 200 10 000 iuua QUO
7. Clauatara Aaaortcd N 300 10 000 3000 oou
a. Suale.-s Usortad M moo 4 000 4000 000
9. Prubea • 9 1300 2 oou 20.(0 Oju

10. 'a iru r j . 9 soon 300 1-OU UuO
11. “ irru rs handles 9 600 1 000 coo ( K j O

12. f.'uoJli u for ayrir.y tl 10000 030 300 UUO
13. .V.uigu.n Carrier « SOO 2 uoo 1000 00.)
14. Oura Carbide. 9 10000 030 suo Oou
13. Class slabs M 200 1 oou 2uu 01)0
16. Jeter Syringe. H 200 1 oou 200 000
17. forceps Cental Assorted ( Coupleto Sat) -  L s .I SO 200 30000 000 6000ÓUU ■ X J ' l

É 1 1 1 3 S 0  ÜÜU



tatamunt No.311 Cyn Instrraaonta end Blood Bank.

Si.No. Description Country o f o r ig in . Quantity Price J ji.a Cou 11
Lb* Ma. Lu. Ms.

1. S i l t  Lamp Complete U.K. .0 1BU0 000 36000 000
2. Ophalaoecope m 60 100 000 6000 000
3. Rvtlnucopa m 20 00 ouo 1C00 000
4. Tria l sat complete with T r ia l fram • 20 120 000 2100 (JOG
5. Binocular Loop n 100 20 000 2000 000
6. Any la poiaad Lamp n 600 20 0UO 12000 00)

7. iljUox Wing W 20 10 000 200 000
a. Tonometer n 50 30 000 15U0 000
9. Rotating Box m 50 70 000 35UO 000
10. Catract Knive m 1600 10 000 16000 0J0

11. Keratomas Curved knivaa. n 200 10 00G 2000 000
12. Custrovlgoua Noodle holder H 200 15 000 3000 ouo

13. Barraguuris Noedla holder m 200 19 (too 3000 000
14. I r . ia  Scissor * 1100 .10 000 IuuU Ouo

15. Crya Unit * 10 dUO 000 GUuU ouo

16. Chalozlon kniua. M 100 10 000 1000 000
17. C ilia  forceps M 1200 5 000 6000 ouo

ia. Lacrle a l Probe. N 300 5 ooo 1500 Goo

19. Triangular Tray

BLOOD BANK INSTRIVC NTS

M

1 CQUIPMTHTS.

200 5 000 1000 000

1 . Rofrlgaratar Tropicalized u lth  recording thurmometor alarm, 
and ligh t signal. U.K. 10 2000 000 2U0U0 ouo

2. Water Bath Shallow Compete with l id ■t 60 150 000 9000 ouo

3. E lec tr ic  Centrlfugo Swing out head « 60 150 000 eoou oco

4. lloc a ir  oven high capacity N 60 200 000 12 00 000
5. Colourmater fo r Hb. N 30 300 000 90u0 000
6. . Shaking aochino o rb ita l ft 30 70 000 2130 000
7. In terva l Timor u lth  alarm ft 120 15 000 2600 uoo

a. lncuba or 37°C Complata « 60 400 000 2400 000
9. Analytic Balance.

Grand Total

m 30 200 000 6000

190500

000

000



Stataoent No. 31 t LAEJRaTORY EQUlfrEiJTS

SI.No. Description 1

1. n icro haeaatocrit high «peed centrifuge with 
bu ll£ -ln -pre-oat tlaor and Manual controlled  
bruako coaplato u lth  Lid and hood to acconodata 
24 cap illa ry  tuba o f 75 cm. long.

2. Albunlnd.tMtor Cabach Complete w ith tubas, rubber 
stopper c§s8 4 root,

3. 6alance weight 200 go, polished braae with aljnlniian 
and n lck o l-s ilv e r  fraction  set-arranged in  1-2-5 eystaa.

4. EEL, Elano photoaotor complo.

5. Volumetric riask p la in  neck Assorted 75 a l.  25 a l.  50 a l ,

ICO ^1. 250 a l .  1000 a l .  (each a lze 200)

6. Beakers pyrex graduated ,50 a l.  capacity, 500 a l.(ea ch  a lia  500)

7, HdOicocytoaotur coapleta w itn counting chamber and p ipottas.

8, Haotruglobinunoter coop la te  (S ah ll)

9. Roasuring glass graduatod 2 ozs. 4 ozo. 8. o ts . 10 oza. 16 ora. 
(each s ize  200)

Test tubes rim less 75 x 5/8,10



Country of origin Quantity J " con. In •
________________

Prlco . Tctai ccj.il.
La. (la. La. TuT“̂ '

U .K . 10 200 000 2000 000

I
U.K.'i

11
so 3 000 150 QUO

U .K . I 10 SO 000 500 000

U .K . 10 250 000 2500 000

| U .K . 1200 3 000 3000 01»

1

1 U .K . 1000
1

3 000 3000 000

i
U .K.

!
j 1200 10 300 12000 000

j U .K . 1200 6 ouo SI COO 000

I U .K . 1000 2 000 2000 OuO

! U .K. ' 100000 013 1000 000



Statement No. 31 l X-PHY THIS *H0 OONOOCES

5. No Description

1. X-Ray Screen M ia  a1 xa 14" x 17"

2. M n M 12" x 15"

3. n m I I 10" x 12"

4. M i
N N 8" x 10"

5. N fi M 24 ca x 30 ca

6. N II N 18 ca x 24 ca

7. ■ N Rolla alza 70 ma x 3 aa

8. N H Singla f i la s  a lza 7 ca x 24 cm

9. « a Dental f i la s  alza 1$" x 1 5/8"

10. •1 N N N Occlusal size 2 J" x

11. X-Ray Radiation monitoring f i la s  alza 13 aa x

3"

41 m i

12. X-Ray non-Scraen M ias alza 10“ x 12"

13. X " " " " * 8“ X 10"

Crupa Bo rid ago a 7.S ca x 4.5 ma tra a (Stretched) 

Crops Bondages 15 ca x 4.5 metras (stratchad)

P laster o f Paris bandages (Lo.' p laster loss )  10 ca x 
“ i. • «  " " "  15 ca x 

“ “ "  " " « "  20 ca x

Orthopaedic Bandages 10 x 90 cm

" ■ 15 x 90 ca

"  * 20 X 90 cm

extension pia atar 7.5 ca. x 3 aatraa.

3 aatara 

3 matroa. 

3 aatraa



Country o f  Origin. Quantity con. 
In a yoar.

Eli£S_
La. na

T o t r l  To r t
La. r%

Dap an
ft

№mber>

10,000 3,400 009

,00,000 98,500 000
,00,000 65,900 000
25,000 28,100 000

5,000 774 0P0
5,000 472 000
5,000 4,630 000
5,000 170 uno

50,000 1,793 000
5,000 609 lino
6,700 415 ono

50,000 25,000 000
,00,000 50,000 ono

20,000 4,200 000

25,000 6,800 000

, 20,000 3 , con ono
,00,000 40,300 ono
60,000 26,300 000

15,000 20,250 900
25,000 54,900 ono
10,000 7,000 000
15,000 13,300 ono

Grand Total 4,56,410 coo

Total L ia t No. 3 6,69,290 ono
ft ft ft 4 61,41,550' OGO
ft ft ft « 1,90,800 000
H «  • 6 36,350 ono
N ft ft 4,56,410 000

Grand Total 74,94,400 000



Statement No, 38

Privatr» Sector importa b*/ Iraq 
Office, Cairo

SI.No. Quantity Description

1. 800 Bax Dispenser box o f 100 pcs s t e r i le  disposable  
dental needle

2. 1400 doz Hypodermic needles

3. 34000 pcs C lin ic a l thermometer

4. 3000 pcs Fetal syringe cases

5. 3000 doz Hypodermic g lass  synringes
6 . 6000 box Cotton bud

7. 4780 box Medical x -ray  film s

8. 20 Cautery fo r opthalmology
9. 2000 Sphygmomanometers
10 200 sets Clectoonic blood pressure
11 10 Portable cycle exercises
12 5 Cyclette
13 S Crewing chain
14 90 Wheel chair
15 2000 pcs Torch
16 2000 pairs Wooden A x illa  Crutches
17 1000 pcs Cervical co lla rs

18 100 pcs Adjustable elbow crutch

19 100 set Olagenostlc sets

20 15 Ripple Bed

21 600 unit Wassoche electronlaue

22 100 units Stimulo senls

23 2000 pairs Sonex hearing protector

24 10000C0 Disposable syringes

25 5000 Stethoscope

26 - Surg ica l hlgature andeonning flu id

27 1000 Round s t e r i l iz in g  box

23 mm Power wheel Chair

29 15 Cloctro cardiograph

30 3C00 Dissecting sere
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31 15 set3 Ogntal x -ray  apparatus
32 Metal Cartridge syringe
33

34

20

S o lid  Oral sca le r
E lectro cautery

35 100 box Carborumdun d isc
36 10 pcs Ogntal Pump Chair
37 40 oca E lec tr ic  Cautery appdratus
38 50 Suspension engine
39 - Denta l x -ray  film s
40 10 Servo E lectronic speech aids
41 — Tongue dèpressors
42 — Baumancmeter
43 •m

Autopclyrcerizators
44 180 Dry luated s t e r i l iz e r s
45 20 sets Dental equipment
46 — General set
47 - Tracheoctomy sets
48 — G all Bladder sets
49 - Cheat Aspiration set
5C - Vaginal sets
51 - Genital Tract sets
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Statement No. 3U

1« V ertica l autoclave fo r steam 
3 te r ili2 a t io n  -  
Chamber dimension:

400 mm dia x 654 mm lengbh 75 255*594

2» —do— Horizontal 75 155.010



aa  -

Statement No« 34

Incubators Annual Cmsmrntion Pr ie s  пег niece
fo r  Lenden

1« B acte rio lo g ica l incubators 
220 V ccp - 10/15 l i t r e s  
temp 25-100 C

150 nos LE 82*167

2« -d o -  « i t h  four, forced
a i r  c ircu la t io n  thermostate 
contro l, tamp 0-100°^ 
Capacity

50 not given

3« -d o -  120 l i t 50 LE 518.67

4« Heating arid cooling incu letors 15 
capacity 120-200 l i t -  therm ostatically  
contr d ied

LE 599.083

5« Water jacketed incubators -  
•“"P -  80-120 l i t r e s  -  220 vo lts

30 LE 267.613

temp 0-100 C
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Statement No. 55" " —  -—

(Gunhoria figures given in Dan 77)

Centrifuges Annual Consumption F,Q.R. +  Tota l
customs 
and other 
le v *

1. Centrifuge -  e le c t r ic a lly  200 LE 72.00 LE 14,400

operated -  small -  
5000 RPP with head 
0 x 15 m l- 220 V

2. Universal centrifuge — Small 150 LE 72.00 L£ 10800
complete with swinging head
4x15 ml and angle head 6x15 ml 
with b u i lt  in  4 step switch fo r  
speed contro l 5500 Rpn 220 v .

3. flino-haemotccrit cantriguge 75 LE 146.190 LE 10964,25
with haemotocrit head fo r 36 eap ilary
tube reading graph, angle head fo r  12 
appendrof tube 3 ml Angle head fo r  
18 x 1 ml Timer ranger 0-15 min

4. E lec tr ic  laboratory bench type 100 LE 95.135 LE 9513.5
centrifuge 220V, 5G00 i.orn with 
120 min timer step less speed control 
e lec tric revo lu tion  counter, e le c t r ic  
brake in ter lock fo r smooth s ta rtin g  
with swinging head 4 x100 ml with 1y50 ml 
adopter (se t  o f  4 ) angle : ead 8 x25 ml with

1x15 ml in 25 ml (se t  o f  fcjfl

Coating centrifuge
-30 to + 50° l
with high speed 220 v.

5
15 LE 3008.4 LE 45127.065
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Statement No, Price indications and types/sizes o f su rg ic a l
instruments obtained from Gunhoria

1, G i l l io s  Scissors with needle holder 
combined 6-£" S .S .

flodicon . DM 29

2. C a ir re 's  Artery forceps, curved on 
side -  Box Joint 5,3/4"

Down £ 5.55

3, -  do -  S tra igh t- Box Doi^t 5.3/4" Ooun £ 5.30

4. ficken jie 's  c lipapplying foreceps with 
curved Jays -  hox Joint 5+"

fled icon OH 14.95

5, Adson's Bayonet shaped dressing foreceps 
with fine serrated jaws 7"

S t i l l e SW Lr.95

6, Adsons* Bayonet shaped d issecting forceps 
1 x 2  taeth 7-|n

ledicon 0" 18.45

7, Hcindoes d issecting foreceps serreced  
-  points 7tt

—do— Of! 32,70

8, ftetzen balin's Scissors curved with 
rounded b lades, conical jo in ts  9-J“

—do— Of! 33.10

9, -d o -  10$* —do— 0«! 39.40

10, fistzenbaum sc isso rs , curved extra  
lig h t  7"

—do— 0 « 19.60

11, Hegar's needle holders 6" »tie« Lanton Of* 20.40

12, Srr»s duckbill specula double ended 
sm all size  13/15 x 15/16" S .S ,

("edicon 0 «  16.55

13, Cusco's veginal speculam, Chromium, p lated  
Larne, 4.3/8“ long x 1.3/8" wide

-d o - On 18.00

14. -d o -  medium 4* long X 3/16" wide 
at d is ta l end

—do— Of* 18.^0

15. -d o - small 3.3/4" long X 1" wide at 
d is ta l end

—do— 0m 18.00

16. -d o - extra small 3.7/Q" long x 11/16" wide -d o - Of* 19.00

47, Simpsons obstectrik  forceps, short model Dcwn £ 22.20

18. Uterine sc isso rs , s tra igh t C/9 Joint 8" -d o - £ 4.26

19. -do . curved on f la t  8" -d o - £ 4.85

20. -d o - curved on f la t  9" -d o - £ 5.89

21. '"ayo uterine sc isso rs , stra ioh t 9" 
with diamond s ix  edge

Fedicon OH 57.00

22. Q unh llls ' Artery forceps, curved on 
f la t  box jo in t  5"

Seward UK£ 2.42

23. Kochor's «rte ry  forceps, s tra igh t 14 com Poland ? 3.75

24. -d o - 16 cm -d o - f  3.54

25. -d o - 20 cm -d o - t  4.71
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26. Artery forceps , fflosauilai curved lanton o n 11.34

27. -d o - —do— Straight 4Axtai Chiron o n 7.40

28. -d o - —do— -d o - 14 cm Seward UK £ ?.,35

29. —do— —do— -d o - 16 cm -d o - £ 2.68

30. -d o - -d o - —do— 18 cm —do— £ 2.90

31. —do— —do— -d o - 20 cm —do— £ 3.12

32. -d o - -d o - curved 16 cms Chiron on 9.20

33. —do— curved f la t 18 cms Poland s 4.07

34. -d o - —do— 20 cm —do— I 4.53

35. l i t t l e  wood’ s tissue forceps, 8ox jo in t
2 x 3 teetch - Ity* Seward £ 3.96

36. Cheatle’ s s t e r i l iz e r  forceps, extra large A llie d  India £ 9.85
for bowls and u ten s ils  Screw jo in t

37. Ftayo's ^dunhills ) needle holder 
box Joint 6,1/4“

38. neyc’ s needle holder with wide jaws 
boxjoint 7.1 /4”

39. -d o - narrow Jaws box Joint 7.1/4"

40. Dressing sc isso rs  -  s tra igh t 54" S .5 .

41. Pean's Haemostatic foreceps, curved 
16 cm -  chiron

42. lane’ s forceps 6n

43. Surgical blades s ire  10,11,15,20,21,22, 
23 Swan Norton

44. Handles fo r  su rg ic a l blados -  s ize  3,4

45. Sci33ors s tra igh t 18 cm b/b

46. -do— curved 20 cms

47. -d o - curved on f la t  Sty* Down

48. -d o - 5n Oown

49. Towel forcep3, bockhaoa Zft

50. -d o - 5%

nedicon

Chiron

-d o -

Ch iron

Lanton 

Swan Norton

—do—

Pland

Lanton

l i l t e d  Ind ia , 

—do—

0»" 22.70 

Ofl 16.50

16.50 

On 8.00 

On 9.20

ON 12.96 

£ 1.09

£ 1.94

£ 4,02

On 14.31 

£ 2.32

£ 1.30

£ 0.30

£ 6,30

/



Statement No. 37

D etails provided by Surgical Epuir¡nont Store

S.No. Description Balanes S u p p lie r 's  Cc. Mame

1. E lectro-cardiograph 10 A1.KHAL0IYA HEWLETT 
PACKARD

2. 91oori Pressure

Apparatus 89 Holborn g ic a l  
U.K.

3. Stethoscope
(B inu ra l)

208 Holborn S u rg ica l 
O.K.
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Statement No. 33

L ist o f  “erHcal Appliances imported by Kuwait

D rtatls  produced by Rubber Stora

3,No, Specifications Balance

1. Thermometer Oral 23f S00

2. -  Rect 11,300

Suppliers

Terumo Co, 

(^Japanese

The price are not av a ila b le  and i t  
is  with fin an c ia l department o f  the 
Covt,



t
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Statement No. 39 ECCriOrTC IBICES USED I:? THE OEPCBT *

1* Cost o f  construction  

2. to st o f water supply 

3« E le c tr ic a l specs 

4» Cost o f  e la c t r ic ity

100 L.E per Sq met* 

3 P.T por cu* met 

220 V «50 c/s. 8 KVA.

3 P.T. per unit

Data fron Benha 

Electronic comp.

Cairo

5. Erection o f  heavy eouip

6. Erection o f  lig h t  equip 
o f Higher delicateness

7. Insu lation  w ith •fire b r ick

8. Insu lation  with g lass  uool or 
mineral wc"1

9. Covering the above with sheet 
o f s te e l of A l.

10. Erection o f  e le c t r ic a l eouip 
lik e  transform ers, switch  
gears, motors etc .

11. Laying o f power cables

12. Erection o f ligh tin g  eouip

13. Erection o f control equip

14. Erection o f control cables

15. A ir conditioning cost

150 L.E. per tonne 

250 L.E. per tonne j

!
75 L.E. per tonne |

50 L.E. per tonne I
Ï
!

4 L.E. per sq . met {
j
V»
.I

250 L.E. per tonne j

500 L.E. per tonne Ï

750 L.E. per tam e Î
f

1000 L.E. per tonne | 

1200 L.E. per tonne j  

150 L.E . per sq.met 3

Oata from Erection and 
In d u stria l Service  
Comp. Cairo

16* Wages to a 'new* worker 25 L.E. per month

17. wages to sk ille d  worker 50 L.E . per month
with fiv e  to 10 years 
experience.

18* Wages to foroman/supervisor 70/80 L.E. per month
in the middle le ve l

19. Planegers 125/150 L.E. per month
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Statement №. 40 POPULATION ESTIMATES IN AHAP COUNTRIES

OOO'S

Country 1974 1973 1972 1971 1970

Oordan 2660 2577 2497 2417 2348
Syrian ^rab  
Republic Ÿ121 6890 6673 6451 6305

Iraq 1C765 1C413 10074 9750 94-10

Eqfcnt 36417 3r 519 34839 34076 33329
The United. Arab  
EJnirates 238 222 211 200 190

Sudan 17324 16901 16489 16087 15695

Somalia 3106 3022 2940 2860 2791

Kuwait 925 873 826 781 739
L^bjan_ Arab 
Jam ahiriya * 2390 2291 2196 2105 2017

Mauritania 1272 1245 1218 1109 1160

Yemen 6365 6217 60G2 5911 576C

Democratic Yemen 1640 1590 1510 1470 1440

Bahrain 261 248 224 216 210

Tunisia 559 5327 5273 5179 5074

A lgeria 14900 14387 139=5 13523 13056

Saudi Arabia 7013 3433 8195 7964 7740

Oman 743 721 700 680 660

Qatar 137 130 123 117 111

Lebanon 3146 3051 2959 2870 2490

Morocco 16800 16309 15704 15379 15520

Total 138¿82 136466 132683 129235 126031



Statement Pio. 4 AREA Ario POPULATION OLPSTY IP! ARAB CCIINTRTCS

9174

Country OipneAm T.area(kn^) P. 1000

¡Jordan J 27 97740 2660
i

Syrian Arab Republic 38 1854Û3 7121

Iraq 25 434924 10765

Egypt 36 1001449 36417
The United Arab 3 83600 238
Bnirates
Sudan 7 2505913 17324

Somalia 5 637657 3106

Kufaait 52 17816 925

Libyan Arab Jamahiriya. 1 1759540 2390

Mauritania 1 1C30700 1272

Yemen 33 1^5000 6365

Democratic Yemen 5 287633 1640

Bahrain 420 622 261

Tunisia 33 163610 5459

A lçaria 6 2301741 14900

Saudi Arabia 3 2149650 7013

Oman 4 212457 743

Qatar 6 22014 137

Lebanon 302 10400 3146

Morocco 38 446550 16800

Total 10 15624416 120682
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statement Ko. 42 -  AKfAIfll paoCtCTTCf: OF El.ECTRTCTTV IN ARAB C0t7-"I58

n i l l io n  kwAicur

Country 1974 1973 1S72 1971 1970

Jordan
Syrian Al-ab
Republic
Iraq

CO'/pt
The United arab
Bsirates
Sudan

Somalia

Kuwait
Libyan Arab
Jamahiriya
Mauritania

Yemen,

Democratic Yemen

Bahrain

Tunisia

A lge ria

Saudia Arabia

Oman

Qatar

Lebanon

Morocco

310 281 249 210 187

1366 1154 1273 1049 947

3255 2919 2358 2261 1909

7989 7247 6576

874 764 255 2U 140

4092 3668 3295 4636 2213

394 265 400 229

86 36 26 61

29 22 19 13

134 136 133 127 115

330 276 258 243

2013 1900 1701

1220 1163 999 802 724

289 222 120 80

419 360 351 277

1791 1547 1375 1320

3068 2790 2470 2193



Statement No. 43 CtJSTC” PJTV IN ECVTT ON irPORTftTTON OF

Custom
Duties

Item ’
t
i

C ustom 
Outis

1
t Item
f

10 % • 

10-30 %j 

25 %

so % ;

1
Carbon & -alloy stse '

(
Non-ferrous metals ,

P les t ic  -  basic '
1

10-20 %

T
, A u x illia ry , grinding  
, abrasves, po lish ing  
, compounds« bu ffin g  u ee ls , 
, s e lt s  fo r  e lectrop la tin g  
, & heat tre?tnsr.t baths

P le s t ic  — Processed ( -

&

255

255

t
treasuring & Drawing 

1 Instruments
Small too ls  & cutting too ls

t
, Special too ls  Digs & F icturs

No. ! 
Customs t 

•

l
Hetal cutting furtra 1

t
Process control ,

10 *  ;
t
i

1
Laboratory Instruments 1

i
2 i ' Machinery spares.

t
t

t
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D. Pre-investment analysis  

Product id en tifica t io n  -  rationale

The requirement o f medical appliances, equipment and instruments w i l l  

genera lly  depend on the fo llow ing  considerations:

(a )  Population -  to id en tify  the magnitude o f  the problem o f health care;

(b )  Health personnel -  a v a i la b i l it y  o f  physicians, surgeons, q u a lifie d  
nurses and other para-medical s t a f f  and th e ir  planned increases over a period  
o f time to assess the e ffe c t iv e  u t il iz a t io n  o f the products in  use;

(c )  H ospitals and beds -  the ex istin g  d is tr ibu tio n  and pattern o f .develop
ment to assess the extent o f  medical services ava ilab le  and the sophistication  
thereof;

(d ) national objective -  to understand the thinking o f the respective  
Governments regarding national p r io r it i  in  health planning and the overa ll 
plans fo r  the development o f  the in s t it i . io n a l set-up fo r  health care;

(e )  Requirements o f the sp ec ia lis ts  -  to id en tify  sophisticated equipment 
that would be required in  major hosp ita ls , irrespective  o f  cost, to enable e .g .  
surgeons to carry  out th e ir  work e f f ic ie n t ly .

I t  i s  now proposed to examine each o f the above aspects in  the l ig h t  o f  

data co llected  by the Indian experts and seek to evolve the parameters fo r  a 

quantitative evaluation o f the f itu re  demand fo r  d iffe ren t  types o f applicances 

and equipment.

The 1970-1974 estimates o f the population in  Arab countries are given in  

statement Ho. 40. For purposes o f the report i t  i s  assumed that the population  

is  currently around 150 m illion . There i s ,  however, a widely varying population  

density in the d iffe ren t  countries (see  statement Ho. 41)» a. fa cto r which could  

cause fluctuations in  demand. There are a lso  considerable d ifferences in  popu

la tion  d istribu tion  within each country. In Egypt, 60% o f  the to ta l population  

l iv e s  in  ru ra l areas. In  Iraq  only 4-0%' o f the population l iv e s  in ru ra l areas; 

nearly }>0% l iv e s  in  and around Baghdad and another }>0% in  other urban areas.

Sudan has an extensive land surface with poor in frastructure  and a low population  

density. Problems o f health care in  the Sudan are accentuated by the nomadic 

population which contributes to serious sh ifts  in  population density. In  the 

Gulf States there are en tire ly  new conditions: low population density, poor

in frastructure, but a v a i la b i l it y  o f the world’ s best medical appliances and equip

ment which can be afforded due to a high le v e l o f wealth and prosperity .
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The fo llow ing  tab le  obtained, from an Arabic translation  o f a WHO-document 

dated September 1977, gives the number o f physici'^ie in  various countries as

Health personnel

re lated  to the respective population. Some figu res  which were not indicated in  

the o rig in a l document have been f i l l e d  in  by in terpo la tin g . The figu re s  in  the 

brackets are taken from the S ta t is t ic a l Yearbook fo r  Arab Countries. In  th is

report the figu res in  brackets, where av a ila b le , have been used ■

Country Population Ho. o f Population/
Tin m illions) physicians physician

U.K. 49*00 60,000 820

U.S.A . 202.00 316,400 64O

USSR 202.00 477,449 420

P.R.G. 61.50 105,976 58O

B raz il 70.00 47,250 19,950
Ghana 6.70 667 14,000

A lg ie r 12.12 1,698 7,850

Lebanon 2.70 1,831 1,470

Saudi A rabia 7*70 770 (1,268) 10,000 (6,658)

Syrian Arab Republic 10.00 1,623 (2,666) 3,760 (2,771)
Egypt 34.00 13,077 (25,797) 2,600 (1,536)

Jordan 6. 5O 2,912 (763) 2,225 (2,477)
Morocco I 5.52 1,200 13,000

Iraq 8.00 1,726 (4,094) 4,635 (2,630)

Tunisia 5.00 694 3,634
Sudan 1 5 .OO 1,066 ( 1 , 214) 14,000 (14,270)

Temen (6 .36 ) (265) (24.019)
Democratic Yemen ( 1 . 64) (143) (11,468)

Libyan Arab Jamahiriya
Jamahiriya (2 .39 ) (2,130) (1,122)

Kuwait (0 .93 ) (1,019) ( 907)■

Prom the above tab le  can be seen that in  the member states o f ACDIMA, 

there are approximately 39*280 physicians fo r  a to ta l population o f 90.958 
thousand, g iv in g  an average o f approximately 2,322 people per physician. /Liming 

at a ra tio  o f 1,000 persons per physician would mean ra is in g  the number o f 

physicians to at le a st  90,958* In fa c t , fo r  a l l  Arab countries with 150 m illion  

people the need would be 150,000 physicians, while the current number i s  about
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! 50,000. At the present rate o f turnout o f physicians in  the Arab countries  

(approximately 4,000 per year in  Egypt and about 2,000 in  the other countries ), 

i t  would appear a gigantic  task fo r  the next two decades. However, the present 

trend seems to he to recru it sp ec ia lis ts  from other developing countries to man 

the services u n t il lo c a l talent w i l l  take over. This report assumes that in  ten 

years there w i l l  he 100,000 physicians.

flurses

The data co llected  are inadequate to determine the number o f q u a lifie d  

nurses and other paramedical s t a f f  ava ilab le  in  a l l  Arab countries. This report 

mainly depends on two documents: the S ta t is t ic a l Compass o f the D irectorate o f

V ita l and Health S ta t is t ic s  o f the Government o f Iraq  and the Rational Health 

Programme Document o f the Sudan. In Iraq , fo r  a to ta l o f  about 4»095 physicians, 

there are 3,535 q u a lifie d  nurses. In  Sudan, fo r  about 1,214 physicians, there 

are 4,438 nurses. While in  Egypt, Ira '-  and Kuwait, the emphasis i s  more on 

q u a lifie d  physicians and nurses, in  Sudan there i s  a lso  an emphasis on parame

d ica l s t a f f .  According to the national Health Programme document o f the Government 

o f Sudan, they seem to aim to have at le a s t  three medical assistan ts  fo r  every 

practis in g  physician i . e .  at le a st  one nurse fo r  a physician, apart from other 

ass istan ts . I t  i s  therefore assumed that there would be 100,000 nurses at the 

end o f a decade.

H ospitals and beds

The data obtained fo r  the Arab countries as a whole were incomplete so that 

i t  would be u n rea lis t ic  to pro ject any targets based on these fig u re s . The 

fo llow ing information extracted from the documents from Iraq  and Sudan gives a 

clue to possib le  future growth rates:

(a )  In  Iraq  the number o f hosp ita ls  rose from 173 in  1973 "to 187 in  1975 
i . e .  by approximately 8$ in two years. In  the same period the number o f beds 
increased from about 21,800 to 22,942 i . e .  by 5*3$;

(b )  In  Sudan the number o f hosp ita ls  rose from 90 in 1970 to 133 in  1974 
i . e .  by approximately 48$ in four years. In the same period the number o f beds 
increased from 13»991 to 15,670 i . e .  by approximately 12.8$ in  four years.

In the discussions, i t  became apparent that in  future the emphasis w i l l  

not be so much on increasing the number o f hosp ita ls  and hence the costs fo r  

in frastructu re , but more on making the best use o f the ex istin g  ones through 

q ua lita tive  improvements and su itab le  addition o f beds. I t  was mentioned e .g . 

that in Sudan not even one new hospital was b u i lt  in the la s t  year. However, 

th is  report assumes that the present planning e ffo r ts  in Arab countries w i l l  

gain momentum and eventually th is sector e i l l  reach an average growth rate o f 

10$ every year.

1
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National ob jective and in st itu tion a l set-up

I t  i s  evident that the balk  o f the Government funds w i l l  go towards 

equipping the m d ic a l in. titu tion s  in  lin e  with the national ob jec tives. The 

objective o f  any Government in  a developing country would be to reach an accep

tab le  standard o f health service which i s  ava ilab le  to the ma-ri mini number o f 

people at the most economic cost to the exchequer. Over the past years the 

concept o f separate planning fo r  various health schemes has been abandoned fo r  

integrated development schemes, covering health , education, ru ra l development, 

environmental hygiene, transportation etc . The combined un it in  Egypt i s  an 

example o f th is  in teg ra l approach fo r  community development. For th is type o f  

planning a c lea r  d e fin it ion  o f p r io r it ie s  i s  required.

The gu ide lines found in  the terms o f reference issued by the M inistry  o f  

Health o f the Government o f Sudan fo r  the National Health Programming Committee 

1975» indicate certa in  p r io r it ie s  which are relevant fo r  a l l  Arab countries, and, 

in  fa c t , fo r  a l l  developing nations countries o f the world. These guidelines  

spec ify :

(a )  Preventive and soc ia l medicine are considered top p r io r ity , espec ia lly  
the con tro l-o r eradication of-endemic and epidemic d iseases and the improvement- 
o f environmental health conditions. In  th is  respect, specia l attention is  to be 
given to maternal and ch ild  health and school health cervices;

(b )  Strengthening or ru ra l health care f a c i l i t i e s  to ensure a . f a i r  d i s - •
tribu tion  o f basic health care .for the, en tire -popu lation ;................. -

(c )  Provide tra in ing f a c i l i t i e s  fo r  a l l  le v e ls  o f p ro fessiona l, technical 
and a u x illia ry  health manpower;

(d ) Consolidate ex istin g  curative health care f a c i l i t i e s  to provide be tte r  
services fo r  the population and allow  fo r  some expansion o f these f a c i l i t i e s
in  the le ss  developed areas;

(e )  D irect medical research towards health problems according to th e ir  
p r io r it ie s .

In  the Government o f Sudan's national Health Programme document these 

p r io r it ie s  are analyzed with reference to plan and achievements and the fo llow ing  

observations are made vuich are not only typ ica l fo r  a developing country but 

d ire c t ly  serve to define the demand fo r  d iffe ren t  medical f a c i l i t i e s  (instruments, 

appliances and equipment): "In  the f ie ld  o f curative health services, the po licy

is  to consolidate the ex istin g  in stitu tion s  by the provision o f e f fic ie n t  and 

modem an c illa ry  services such as X-ray serv ices, blood banks, laboratory  serv ices, 

operating theatres and modem equipment. New hosp ita ls  are only b u i lt  in plaices 

where such services are already d e fic ien t, or to meet an urgent need fo r  a 

spec ia lized  service which haw been non -existent."
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Ĵ roin "thft above i*fc is  evident ‘tha't *fch* pTv>rrnr*pmpri+ po licy  O f  2, GOV6mi'1611't 

would depend on the type o f health care wanted i . e .  on the number o f c lin ic s ,  

dispensaries, hosp ita ls  etc . throughout the country and the type o f service  

expected from them. Leaving aside the requirements o f soph istication  in  the 

major hosp ita ls  in  the f i r s t  instance. *he pattern o f in st itu tion a l set-up  

described above would provide a gu ideline fo r  an evaluation.

In st itu tion a l set--up

Prom a l l  Arab countries v is ited  by 

various health care d e live ry  points most 

These are :

Hospitals  

Dispensaries 

Blood banks

School health services  

Midwives

Medical assistants  

P.H. o ffic e s

the experts, Sudan has defined the 

c le a r ly  in  i t s  national Health Programme.

Health centres 

Dressing stations  

S pec ia list hospita ls  

nursing schools 

Health v is ito rs  schools 

P.H. laborato ries  

Endemic diseases centres

Though the name o f the d iffe ren t health de livery  points may change from 

country to country, .it is  evident from the study o f the team that there i3  a lo t  

in  common in  the overa ll ob jectives, in  the type o f health care de livery  points 

and oven in  the number o f people that each unit I s  expected to serve.

The present concept can be summarized as fo llow s :

(a )  Egypt:

( i )  Rural health units fo r  a population o f 5»000 resid ing  not more 
than 3 km away from the unit;

( i i )  One health centre constituting a re fe r ra l unit fo r  three health  
units;

( i i i )  Health centres to be gradually  transformed into ru ra l hosp ita ls ;

( i v )  D is tr ic t  and other hosp ita ls  (s ta te  insurance, railways, m ilitary , 
province, cap ita l e t c . ) ;

(b ) Sudan:

( i )  Primary health care un its to cover a population o f 4»000 
dispensaries;

( i i )  Primary health care complex fo r  a population o f 2/,000;

( i i i )  Health centres, ru ra l hosiptals;

( i v )  D is tr ic t  hosp ita ls , railw ays, m ilitary , province or cap ita l 
hosp ita ls .
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Considering the ex istin g  health programmes and th e ir  implementation in  

the Arab countries, we may conclude that at the end o f a decade the medical 

care system w i l l  show the structure described in  the fo llow ing  l i s t :

C la3s

IV

I I I

I I

I

Health care provided Rumber

Rural and semi-urban un its Basic health care 30,000
Mass screening 
Vaccination  
Mot'ier/child health  
care

Referal un its Limited surgery 6,000
Specialized treatment 
o f cases re ferred  from 
c lass  IV units

D is t r ic t  hosp ita ls

Provincial hosp ita ls  
Special hosip ta ls  
(insurance, m ilita ry , 
railw ays)

Wider range o f
sp ec ia lit ie s
surgery

Specialized care 
Major surgery

1,500

500

An estimated 100,000 doctors (in c lud in g  surgeons) and 100,000 trained  

nurses would be necessary to operate these u n its . I t  i s  expected that 2.6 

times the amount o f equipment currently  in  use w i l l  be needed by 1980.

Disease pattern in  the Arab countries and health programming

Having id en tified  the d iffe ren t  le v e ls  o f health care d e live ry  points, 

i t  i s  now proposed to examine the disease patterns in Arab countries to the 

extent surveyed by the team so as to combat d isease and any complications a r is in g  

thereof.

The main thrust in  a l l  the countries is  fo r  mother and ch ild  care. While 

mother care re fe rs  to the pregnancy and chiLd b irth , ch ild  care encompasses 

a variety  o f aspects, including school hygiene and immunization against commu

n icable d iseases. The ove ra ll emphasis i s  a control o f diseases with a concerted 

action on care, supported by curative steps. The instruments, appliances and 

equipment required fc r  ch ild  and mother care w i l l  be taken up la te r  under other 

standard needs o f h osp ita ls .

The communicable diseases g«. o ra lly  faced in the region include the 

fo llow ing :

B ilharz ia

Diarrhoea

G astro -en teritis
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* .« *
> a i  « u  x a

Diabetes and it s  complications

Tuberculosis

Sleeping sickness

le llo w  fever (mainly in  the Southern part o f Sudan)

Steps being taken to combat these diseases include:

Investigation  

Data recording

Maas screening fo r  tuberculosis  

Mass inoculation

Collection  and examination o f sputum, urine and stool 

Environmental protection through spraying o f insectic ides  

Curative treatment

Education o f the population, p a rt icu la r ly  children, on personal hygiene 

Protection and supply o f clean drinking water

The equipment necessary fo r  th is  aspect o f health programming is  given

below.

G astro -en terit is , dysentry, diarrhoea, b ilh a rz ia

The health programme fo r  these diseases w i l l  weight heavily  in  favour o f  

preventive action, stressing  the importance o f clean drinking w a:er, protected  

water surfaces, community hygiene, soc ia l education and, in  fa c t , a l l  aspects 

o f community development. Taking an overa ll view o f the preventive and curative  

aspects o f the programme, the fo llow ing would be needed:

Insectic ide  spayers 

Audio-visual educational aids  

Venessection sets

Microscopes (monocular and binocu lar)

Balances (labo rato ry  and ad u lt-ch ild )

Rehydration un its  

Syringes and in je c t ib le s  

Simple laboratory  equipment

M alaria

M alaria control is  an important facto r in Sudan and in other Arab countries 

in  A fr ic a . The programme fo r  combating m alaria would involve continuous spraying 

o f DDT and other in sectic ides, rigorous monitoring o f incidents and treatment 

through drugs. In sectic ide  sprayers o f d iffe ren t types, monocular and binocular 

microscopes and simple laboratory  equipment would be necrasary.
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Tuberculosis

The campaign against tubercu losis, including investiga tiona l, preventive 

. and curative aspects, i s  an important facto r in health programming in  most 

Arab countries. The fo llow ing  equipment fo r  media preparation, culture prepa

ration  and reading, s te r il iz a t io n  and autoclaving etc. would be re levant: 

Vaccination aids fo r  BCG 

Riel/gas burners 

Centrifuge  

Incubator 

Autoclave

Weighing balances (labo ratory  and hosp ita l, fo r  adults and in fan ts ) 

E o t-a ir  oven 

Water s t i l l

Microscope (monocular and binocu lar)

500 MA X-ray un its (14" x 17", 12" x 15", 10" 1  12" and 8" x 10" film s) 

200 MA X-ray units

100 MA mini-micro radiography unit (70 mm film s )

100 MA mini-micro radiography unit in  an ambulance van 

Tuberculine syrings  

Fluorescence microscopes 

Laboratory equipment

Diabetes

Though not in the category o f a major disease, there is  concei t. about 

the incidence and the resu ltant complications o f d iabetes, p a rt icu la r ly  among 

the a ffluen t sections. Excluding the research in stitu tion s  from consideration, 

the fo llow ing  apparatus would be re levant:

Glucose test s trip s

Reflomat system fo r  blood sugar analysis

D is t i l le d  water plant

Colorimeters

Sodium and potassium flame photometers

Centrifuges

Flask shakers

Microscopes (monocular and binocu lar)

Auto analyser 

Laboratory equipment



107 -

In  addition to the equipment l is te d  above, the fo llow ing would be 

required at the d iffe ren t le v e ls  o f health programming:

Thermometers

Stethoscopes

ELood pressure apparatus 

Scale ( f o r  weighing adules)

Scale ( fo r  weighing in facts )

Infant scale  (sp ring , S a lte r type, portable )

Balance (capacity , 500; sen s it iv ity , 1 g)

Analytical balancés (capacity  100 g and 200 g, sen s it iv ity , 1 mg) 

Insectic ide sprayers (fa n  type, s tirru p , hand pumping, portable ) 

Fuel-heated water s t i l l s  (capacity  2 l/h )

Water d i s t i l l in g  apparatus (capacity  8 l/h  heated), (220 7 .AC, 50/ 6O c/c) 

Kerosene stoves, s in g le  and four burners 

Gas burners

Centrifuge 8 x 15 m illi  l i t r e  Tube head (220 7,50/60 c/s)

Centrifuge 4 r  15 m illi  l i t r e  tube head (-220 v , 50/6O c/s)

Centrifuge, hand driven

Microscopes (sim ple, c l in ic a l ,  monocular)

Microscopes (b inocu lar with o i l  immersion lens e tc .)  100 X 

Microscopes fo r  students

Fluoresence phase contrast, dark f i e ld ,  t issue  cu lture microscopes

Incubators

H ot-air ovens

Autoclaves

S te r i liz e rs  and drums 

Hypodermic syringes and needles

Hypodermic syringes and needles (d isposab le , p re s te r iliz ed )

X-ray units and X-ray film s  

Colorimeters 

Suture needles 

Flamephotometers

Reflomat system fo r  blood sugar analysis  

Surgical instruments 

Sero logical bath (e le c t r ic )

Tissue flo ta t io n  bath (e le c t r ic )
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I t  is  envisaged that only the c lass  I  and I I  un its w i l l  have w ell-organ ized  

inpatient and operating-theatre f a c i l i t i e s ,  the qu a lity  o f services in  the c lass  

I  un it "being higher than in  c lass  I I  u n its . Only 50$ o f  the 6,000 c lass  I I I  

re fe r ra l units w i l l  have theatres fo r  general surgery, with some scope fo r  other 

spec ia lization s, e .g . l ik e  gyenacology and obste trics , dental and eye c lin ic s ;  

in  the remaining re fe r ra l un its surgery could he inadvisable due to in a v a i la b i l it y  

o f e le c t r ic ity , inaccessib le  roads, and a lso  the shortage o f q u a lifie d  surgeons, 

espec ia lly  o f t. ose w il l in g  to serve in  remote areas. I t  i s  assumed that no 

surgery w i l l  be performed in  the 30,000 basic u n its .

During the team's v is i t s  to hosp ita ls  and c lin ic s  in the Arab countries, 

a number o f types and designs o f hospita l and laboratory  appliances were observed; 

an abbreviated l i s t  o f the most important ones i s  given in  appendix I I .

A l i s t  o f  equipment and instruments genera lly  required fo r  inpatient  

and operating theatre f a c i l i t i e s  i s  given below:

Stretchers, army type

Stretchers, combination wheel and assy

Patient t ro lle y s

In va lid  chairs, adult

In va lid  . la i r s ,  in fant

•Rramining tab le , fo ld in g , two section with pads 

Incubator fo r  premature in fants (220 v 50 c/s)

Oxygen tent, la rge , without regu lator

Oxygen tent, medium, without regu lator

Oxygen tent, in fant, without regu lator

Resuscitator

Infusion stand and set

Instrument tab les  and t ro lley s

O bstetrical tab les

Anaesthesia apparatus

Suction apparatus

Surgical lamps and stands

Operating tab le s , simple

Operating tab le s , major

Oxygen administration system

Pumps, in fusion

Pumps, perfusion

Dental chairs
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Dental engines 

S te r i liz e rs  

Autoclaves 

Surgical instruments

C lass I  un its would require more sophisticated equipment, including  

medical e lectron ic equipment. The most important items would he:

Audiometer 

Electrocardiograph  

Electroencephalograph 

Electromyograph 

Foetus monitor 

Pacemaker (ex terna l) 

pE meter 

D e fib r i l la to r  

Auto analyser

Equipment fo r  surg ical diathermy

Equipment fo r  shortwave and microwave diathermy

UV/lR lamps

Equipment fo r  u ltrason ic  therapy 

Patient monitor 

A r t i f i c ia l  kidney machine 

Heart-lung machine 

Paging system

Spectrophotometer (v is ib le ,  DV/lH)

In summary, production programmes fo r  medical instruments, appliances 

and equipment in  Arab countries w i l l  have to f i t  the broad parameters o f health  

programming given above. The types o f appliances to be produced w i l l  have to 

be c a re fu lly  selected.

Market survey and demand projection

The fo llow ing d i f f ic u lt ie s  should be borne in  mind when making a market 

survey and long-term demand projection  o f medical appliances in  developing 

countries:

(a )  The f ie ld  is  so wide that i t  is  impossible to cover i t  in a short-term  

survey without omitting important items;

(b )  Hospital records are often inaccurate or incomplete with regard to 

spec ifications or quantities;
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(c )  Because appliances are rsed "beyond the ir normal l i f e  span due to 
budgetary lim itation s an estimation o f replacement demand potentia l i s  d i f f i c u lt ;

(d ) A la rge  number o f ru ra l health programmes in  developing countries 
are based on aid  from Uhl CEP; through i t s  central procurement agency UKICEF 
provides equipment. Thus, new manufacturing un its in  developing countries may 
fin d  i t  d i f f ic u lt  to get into the market -until lo ca l products estab lish  
c re d ib il it y  with OHICEF;

(e )  Lastly , i t  i s  d i f f i c u l t  to estimate demand fo r  a new product.

Keeping in  mind these problems, the present survey has been conducted 

not merely to obtain data but a lso  to " f e e l "  the aims and ob jectives o f the 

health planners and the medical profession  in  the Arab countries. The report 

bases it s  demand projections on the fo llow ing  premises:

(a )  In i t i a l  production should be fo r  products o f simple design fo r  sp ec ific  
purposes that can be manufactured in  la rge  quantities. Designs o f greater  
refinemant and v e r s a t i l i t y  could be progressive ly  introduced to keep pace with 
the development o f technical in frastructu re ;

(b )  As fa r  as possib le , the designs should be close to the types indicated  
by Goumhoria; as fo r  other products envisaged in  th is report, the designs w i l l  
have to be close to the CHICEP k its  and other in ternationally  accepted designs.

Subject to the above considerations, the equipment to be produced w i l l  be 

c la s s if ie d  as under:

(a )  Consumable products include products that are l ik e ly  to f a i l  or break 
more frequently  in  use;

(b )  Products fo r  personal use -  those owned by the physicians and nurses;

(c )  Products fo r  in st itu tion a l use -  that i s ,  hosp ita ls , c lin ic s  etc. 
(sometimes these may overlap with item (b ) above;

(d ) Specialized products -  to be used by c lass  I  and I I  un its only.

I t  was noted that there was a lack  o f documentation as regards quantities  

o f equipment required. There are no gu idelines fo r  quantitative evaluation; 

however, based on the health care services to be o ffered  in  each type o f un it, 

and on the experience o f the authors, a tentative schedule o f probable require

ments o f d iffe ren t  items has been made and is  given in appendix I I I .  This 

provides the yardstick  fo r  quantitative evaluation o f medical appliances.

Based on the requirements given in  appendix I I I ,  a l i s t  o f quantities  

o f each medical appliance that would probably be in use at the d iffe ren t  le ve ls  

o f health service in the Arab countries at the end o f a decade is  given in 

appendix IV .

While new production un its should be given adequate government prote.-‘■ion 

in  the early  years in order to give them time to se tt le  down and face compe

t it io n  from foreign  manufactures who have the advantage o f a long-standing  

reputation, a to ta l ban on imports o f any product i s  not l ik e ly  to find  favour 

with hosp ita ls , surgeons and health adm inistrators who might favour importing
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better-—known types anu designs wf appliances with a view "to providing1 good 

serv ice . Imports would a lso  serve to stimulate greater q ua lity  consciousness 

among lo ca l manufacturers. Hence, i t  i s  assumed in th is  report that 30% o f 

the appliances in  use at the end o f the decade would s t i l l  he purchased from 

abroad and 70% purchased from lo ca l production. I t  is  evident that the proposed 

production units should have adequate capacity to supply th is  demand. The 

consultants were asked to plan fo r  the f i r s t  f iv e  years only, hut to provide 

enough in frastructure to expand capacity fo r  the second f iv e  years . The in du stria l 

p ro file s  prepared by the consultants predict that the un its  should normally 

show a p ro fit  in  the second or th ird  year o f operation. In  a few cases, th is  

i s  expected in  the f i r s t  year. A summary o f the capacities envisaged fo r  p ro fi 

t a b i l i t y ,  and the need to review the demand in  the lo c a l export market fo r  

fu rther increases in  production (through additional s t a f f  and m arginally addi

t io n a l! equipment) are given in  appendix T.

Demand projections should be reviewed continuously and preventive action  

must be taken from time to time.

Planning and organization o f production units

In  determining the optimum capacity o f new production unit*? many factors  

must be taken into consideration. The health services programme cannot be 

expected to expand at an even pace, hence lo ca l demand cannot be e a s ily  predicted. 

The minimum quantity o f an item that can be produced at an economically v iab le  

le v e l must be determined; i f  th is  exceeds lo ca l demand, exports should be 

encouraged. Hot only w i l l  repalcement demand be low fo r  non-consumable items, 

but, a lso , the market fo r  certa in  items can be expected to be saturated by the 

f i f t h  year o f operation. I t  would thus be inadvisable, fo r  the most part, to 

produce the same items year a fte r  year; a concept o f d iv e rs ific a t io n  and 

v e r s a t i l i t y  should be b u ilt  into the organizational structure o f a production 

unit from it s  inception.

To fa c i l i t a t e  the study, a statement has been prepared covering the 

medical products, h igh ligh tin g  the in te r-re la t io n sh ip  o f the technologies 

involved. This is  given in  appendix V I. With reference to the products iden

t i f ie d  fo r  manufacture in  th is report, a more elaborate analysis  o f the produc

tion  fa c i l i t ie s  required fo r  each product (excluding X-ray film s) ha3 been shown 

in appendix V II .



Prom an examination o f the appendix V II ,  the fo llow ing conclusions 

could he drawn:

(a )  Almost a l l  the products would need a w ell-organized design c e l l  fo r  
product as w ell as too lin g . While certain  products may have to be manufactured 
under licence to well-known manufacturers in  order to be acceptable to the 
medical profession, a la rge  number o f products from the l i s t  could be more 
economically manufactured from designs developed in  the u n it . A production 
f a c i l i t y  fo r  too lin g  has to be b u ilt  into the layout o f the manufacturing u n it . 
While the f i r s t  set o f  too ls  may in  the case o f licensed products, have to be 
imported from the co llabo ra to r, continuous dependence on external sources fo r  
duplication  o f too ls  and fu rther development o f new products w i l l  be uneconomical;

(b )  Certain c r i t ic a l  raw m aterials and components fo r  some o f the 
commercially a ttrac tive  products in  the l i s t  w i l l  have to be imported, e . g . , 
mercury and c a p i l la r ie s  fo r  the thermometers, optics fo r  microscope ĝ nd fo r  the 
sophisticated versions o f  laboratory  equipment, standard e le c t r ic a l and electron ic  
components;

(c )  Certain  production f a c i l i t i e s  (heat-treatm ent, e lectrop lating , 
painting, pressing and sheet metal fab rication  e tc .) could be economically pooled 
in  the early  stages o f production provided they are located reasonably close to 
each other.

I t  is  recommended that the medical appliances fa c to rie s  in  the Arab 

countries be set up in  two stages.

During stage I  essen tia l service f a c i l i t i e s ,  including estimating, design, 

technology and in d u stria l engineering and certa in  essen tia l process f a c i l i t i e s  

l ik e  the tool room, heat treatment, e lectrop la tin g , presshop e tc ., should be 

set up in  a su itab le  location , with sm all- and medium-scale production un its  

fo r  sp ec ific  products located nearby. I t  may a lso  be des irab le  at th is  stage, 

to introduce medical e lectron ics an an additional lin e  o f production in the 

ex istin g  factory  in  Egypt.

Stage IT should consist o f re-grouping so that production flows from one 

unit to the next. This should be done as soon as the external in frastructure  

in  the Arab countries can provide the necessary an c illa ry  support and when the 

market demand, both in ternal and export, becomes reasonably consistent.

I t  is  proposed to set up the fo llow ing production units in  the Arab 

countries:

Thermometers

Light engineering complex fo r  medical instruments, appliances 
and equipment

Kicroscope-cum-optics

Electronic complex fo r  medical equipment and sophisticated  
laboratory  equipment'
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X-ray film

Medical appliances repa ir  workshop 

Tool room

Production fo r  exDort

In  view o f the anticipated fluctuations in demand fo r  medical appliances, 

instruments and equipment, i t  w i l l  be necessary, fo r  certa in  products, to augment 

the quantities needed fo r  economic batch production through aggresive export 

marketing. No manufacturer o f medical appliances has succeeded in  being s e l f -  

su ific ien t  with h is own national demands. Export marketing i s ,  therefore, o f  

v it a l  importance to th is  industry.

However, development o f the export market has the fo llow ing problems:

(a )  There are no standard international price le v e ls .  I t  is  frequently  
noted that the same products are often marketed at d iffe ren t  price le v e ls  in  
d iffe ren t countries. Prompt decisions on p ric in g  have to be taken depending
on the circumstances. There are also no w e ll-d e fin ed  standards and spec ifications  
to fa c i l i t a t e  comparison o f d u rab ility  -  only the reputation a brand envoys as 
regards q u a lity . A new entrepreneur in  medical instruments has, in i t i a l ly  to 
face severe competition from well-known, reputable manufacturers u n til he 
establishes c re d ib il ity ;

(b )  Instruments, appliances and equipment that -jould be produced with 
simple technology and o f simple designs are priced at lower le v e ls ; mcie 
sophisticated products attract higher p rices. The number o f lower-priced products 
on the market i s  higher than that o f the h igher-priced products, but the la t t e r  
has a la rg e r  share monetarily. Erport marketing fo r  ¿he more sophisticated  
equipment is  p a rt icu la r ly  d i f f i c u lt ,  as th is  f i e ld  is  more or le ss  monopolized
by international manufacturers o f long standing;

(c )  In most o f the countries, imports o f medical appliances, inscruiuents 
and equipment are regulated by either trade agreements or aid programmes or 
through international agencies such as UNICEF. UNICEF, fo r  example, has i t s  own 
procurement agency and a new entrepreneur is  bound to take some time before he 
establishes c r e d ib il it y  with UNICEF and caters to th is  market.

Under these circumstances, considerable preparation w i l l  be necessary 

to achieve substantia l export ta rge ts . As already indicated, most o f the 

proposed production un its w ill  reach the break-even point in  the th ird  or fourth  

year o f operation, i f  not e a r lie r .  At that stage, i t  w i l l  a lso  become necessary 

to d iv e rs ify  production or supplement production quantities with export to 

enable un its to maintain th e ir  p ro f it a b i l i t y  le v e ls .

D ive rs ifica t ion

As a part o f th e ir  gu ide lines, the consultants were asked to suggest 

second lin e s  o f production in each un it. Prim arily, such d iv e rs ific a t io n  w i l l
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be re la ted  to other requirements o f the medical profession  and health serv ices. 

However, the un its could a lso  manufacture non-medical engineering products o f  

a consumable nature. An example would be the addition o f overhead pro jectors  

and v isu a l-a id  equipment in  the unit producing microscopes. Each production 

un it, upon reaching the stage where d-i v e r i f i c a t io n  could be economically v iab le , 

should take into account ava ilab le  s k i l l s ,  surplus equipment, capacity and 

manpower resources to make the d iv e rs ific a t io n  programme economically v ia b le .

D iv e rs ifica t io n , however, ra ises  certa in  problems sp ec ific  to developing 

countries. G ille t  o f the United Kingdom, Hewlett Packard o f the United States 

and Carl Ze iss o f the Federal Republic o f Germany, with th e ir  strong marketing 

and technological base, have been able to e a s ily  d iv e rs ify  th e ir  production into  

medical products. S im ilar attempts in  some o f the developinf countries have 

not succeeded, mainly because o f the lack o f  adequate supporting in frastructu re . 

Hence, the decision  to d iv e rs ify  w i l l  have to be c a re fu lly  considered.
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js. Management and Organization

The to ta l proposed investment fo r  medical appliances production 

in  the f i r s t  stage w i l l  he about HJS 9 »8 m illion , which is  le ss  than the 

estimates fo r  drugs and pharmaceuticals. However, medical appliances should 

not he considered merely a part o f a w idely varying set o f production 

l in e s . The specia l characteristics  o f  the industry w i l l  need to receive  

serious attention at the corporate le v e l.

These special, characteristics  are shown in  figu re  I ,  which is  a flow  

chart o f  a c t iv ity  during the l i f e  o f a medical appliances p ro jec t . The 

four main stages shown in  the figu re  can he summarized as fo llow s:

Stage 1: Close lia iso n  with the government, the medical profession
and the general public

' Stage 2: Close co-operation between the company*s top management
and marketing and finance sectors

Stage 3s Close lia iso n  between the prototype f a c i l i t i e s  in  the 
pTant, e v t e m a : f a c i l i t i e s  fo r  prototype manufacture, the p l a n t *  s  d e s i g n  

and terjinolngy group and the medical pro fession  and hosp ita ls  Z -

Stage 4s Close co-ordination between the production and marketing 
sectors and the general public

I t  is  proposed, in  th is section, to re s tr ic t  the discussion to the 

requirements o f the organization in  the corporate sector. The ind iv idual 

p ro file s  given in  the volume I I  o f the report indicate the organization  

required in  each o f the prodcution u n its . The estimates o f personnel 

requirements, given in the p ro files , should be taken only fo r  the purpose 

o f assessing the economic v ia b i l i t y  o f the p ro jec t. As and when the 

pro jects are decided upon fo r  investment and commissioning, a detailed, 

project rport w i l l  have to he made to f in a liz e  the s ta ff in g  pattern.

Figure I I  shows the in frastructure and organization proposed fo r  a 

medical appliances plant.

Advisory Council

Constant consultation between the heads o f the d iv is ion s , the 

medical profession , government personnel in  the m in istries and the 

procurement agencies w i l l  be necessary fo r  successful implementation o f  

the pro ject. A semi-permanent advisory council to advise the Chief 

Executive w i l l  be u se fu l. A probable composition o f the advisory council 

would be:
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Figure I .  Flow chart o f a medical appliances project

Government plans fo r  
health programmes; 
government p o lic ies  
and international trade 
agreements; fund 
a llocation s  and procure-^ 
ment p o lic ie s -

Design preferences, 
pro fessional p r io r it ie s ,  
functional requirements 
o f the medical profession ; 
innovations in  ideas and 
l ia is o n  with industry

Stage 1

as regards "new develop
ments; q u a lita tive  
assessment and c e rt if ic a t io n

Reaction and response o f  
the general pub lic , who 
are the actual ben e fic ia r ies  
o f  the industry

Product id en tifica t io n ; 
tentative plans fo r  
development and eventual 
commercial exp lo itation

Company* s marketing 
expertise ; lo ca l and 
export po ten tia l; 
quantitative evaluation  
o f the demand perspective

Company* s fin an c ia l 
status; estimate o f  
p ro f i t a b i l i t y

Decision on experimental 
production; prototypes; 
fin a liz a t io n  o f the 
tentative product design; 
q ua lita tive  evaluation  
o f prototype

_ J _____

Company*s design  
and technology group; 
prototype workshop; 
l ia is o n  with external 
sources fo r  prototype 
production

Stage 3

I
M odification and improve
ment ; fin a liz a t io n  o f the 
product design; experimental 
production and test 
marketing; assessment o f  
professional and public  
response

Ï
Decision on commercial 
production; instructions  
to the wogks

Stage 4
------1----------
Production

Ì
Marketing
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Figure I I .  Proposed organ izational structure o f a medical appliances

plant

Advisory Council
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Repair
Workshop

Unit 1

Thermo
meter

— i--------------
Dept. 1 

Stethoscope

— b
Dept.

Unit 2  

Light
engeneering
complex

I

i ___________

— * --------------
Unit 3

Microscope

--------
Unit

Electronic
complex

I
I_____

I
Div. 6

Head o f
Manufacturing
Unit

•I
I
I

Unit 5
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Number

Chief Executive

Head o f  the D ivisions

Senior surgeon

Senior physicians

Representatives o f the M in istries

Representatives o f the procurement 
agencies

Representative o f the Private  
Sector

2

2

5

2

2

1

1

Note: Since ACDIM&. represent d iffe ren t  countries i t  may he

necessary to co-opt ind iv iduals in  turns.

This council should, meet at least once in  three month to review  

the progress o f the production un its with repsect to ta rge ts , sa le s , 

qua lity , market reaction and to guide the production and organ ization .

Consult ants/consultancy groups

Because, owing to the widely varied  types o f technology needed, i t  

would he impossible to provide each unit with sp ec ia lis t  s t a f f ,  i t  is  

recommended that sp ec ia lis ts  in  d iffe ren t technologies he retained by 

ACDIMA. fo r  consultation . In the in i t i a l  stages, u n t il ACDIMi's own 

expertise is  developed, i t  may be necessary to en list  the services o f 

consultants/consultancy groups in  the fo llow ing f ie ld s :

Production engineering

Instrumentation

Export marketing

In se lectin g  the consultants, ACDIMA may p ro fitab ly  benefit by 

choosing su itab le  personnel from both the developing and developed 

countries.

Marketing and d istribu tion

Even though medical appliances and drugs and pharmaceuticals are 

meant fo r the same customers -  medical profession  and hospita ls -  i t  may 

not be advisable to combine the marketing o f medical appliances with that 

o f drugs and pharmaceuticals. The former w i l l  need a technical b ias ,
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pa rt icu la r ly  fo r  a f te r -sa le s  service. A lso, medical appliances w i l l  in  

general "be o f  non-consumable nature and hence continuous review o f  the 

demand potential and iden tif icat ion  o f  new products or p o s s ib i l i t ie s  fo r  

d ive rs i f ic a t io n  w i l l  be necessary, as wi 11 a constant comparison with 

competitive prices. Export maiketing o f  medical appliances w i l l  a lso be 

o f  v i t a l  importance. The methods o f  d is tr ibu t ion , stocking and pric ing  

w i l l  be dependent on t'.e individual s ituation  in  each country with respect 

to each product.

Thus, i t  i s  recommended that the marketing o f  medical appliances 

should be treated as a separate function. I f ,  fo r  the sake o f  e f fect ive  

co-ordination or marketing fo r  the entire ACDDtA operation, medical 

appliances should be treated along with drugs and pharmaceuticals, a 

separate d iv is ion  under a h igh -leve l executive £director) in the company 

should be considered imperative.



________  __t .  Quality control

Quality ccntro^, as an arrangement to control, 
check, test, calibrate ana standardise the 
quality o f the industrial products, serves a 
v ita l role in the management of an enterprise.
The success of the quality control department 
w f l  depend on its  a b ility  to integrate the 
quality consciousness and efforts_of tile production 
s ta ff with the fact-finding and fault-recording 
functions of the inspectors into a helpful and - 
purposeful team ac tiv ity  so as to"improve the 
performance of the unit and hence its  p ro fita 
b i l i t y .  Ultimately, the Quality control's 
performance is judged exclusively by the reputation 
o f the company's products for their quality among 
the customers who, in the case o f the medical 
appliances, are the medical profession.

Sssentially, the quality control e fforts relate to 
inspection of the components in process; i f  this 
is  taken care o f, then the fin a l product is  likeIp 
to go through la lity  standards at the finished 
stage mere easily.

Inspection of tne operations in progress at 
strategic points, rather than cent per cent 
inspection at a l l  points, vi2.1 enable spotting 
the defective parts in the right time. ^ systematic 
and properip7 organised reporting system, however, 
w ill be necessary.

jS is  the case with any other manufacturing 
enterprise, the medical appliances industry heavily 
depends on the Quality control department for a 
variety of jobs that react with almost a ll other ' 
functions in the organisation. As such, the head 
of the quality department has to be a good 
all-rounder, a successful quality control engineer 
perhap3 has the nearest opportunity to succeed the 
chief executive in the hieararchy.
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In order to appreciate the special problems of 
quality control in tnis industry, i t  may be 
pointed out that generally the medical appliances 
may be classified  as under:

a) Those which have well defined physical gprf 
functional characteristics, which are measu
rable, e.g. Thermometers.

b) Those which have certain, elements which def)' 
precise measurement, e.g. surgical sharpness.

c) Those which are multi-component assemblies 
with a variety of technologies involved, 
hence dependant fo r its  fin a l quality on the 
individual quality o f the components that 
are often bought out from sources other 
than the production unit concerned.

as a result o f tre above inherent elements in 
manufacture, the industry mainly depends on 
pre-purcna3e standards and not on durability 
standards as are available in other industries. 
This explains the heavy dependence of the 
purchaser on the 'brand name' i . e .  the reputation 
of the manufacturer.

In the ligh t o f the above, the quality control 
department has to inter-act with the following:

a) Medical profession: Constant liaison is  v ita l 
with the medical profession, both fo r seeling 
their reactions to the functional quality 
of the manufactured products, as well as*

3r their ideas fo r new development. The 
quality control engineer w ill  then be the 
bridge between tne designers and the production 
personnel ana medical profession.
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b} lü t* r1 t u o ' t j_oT tg 1 *  «  ~  
vL CUL VA.*3 tiens i In spite

of ■che variety of problems o f technology, 
preferences etc., a number o f countries have 
finalised outlines of specifications. Their 
standards have a great bearing on the acceptance 
o f the products, particularly fo r export marketing. 
These generally specify the basic material, . 
process technology in b r ie f and test details. The 
Quality control department has to be fam iliar ' 
with the international standards. A new dimension 
in export marketing is  also the specifications 
acceptable to world organisations like  the UlilClF 
which have significance in marketing. Thus2 one 
has to be watchful on this aspect also, 

c) Specialist institutes: Since the role of tne 
quality control department is  to check and 
encourage the quality e fforts  o f the production 
departments, i t  becomes necessary fo r i t  to keep 
abreast with the latest techniques in processing. 
Intimate association with specia list institutes 
and participation in  their seminars and technical 
sessions should be an important function of the 
higher le ve l o fficers o f the quality control 
department. Since the functional characteristics 
of tne medical appliances etc. are s t i l l  only 
vaguely known in the industry, active association 
with the newly established departments of 3I0v 
medical ingineering has to be encouraged, 
apart from the .-special characteristics of the . 
industry dealt with above, the quality control 
department has to be v ig ilan t on the usual 
practice o f inspection. These include:
a) ^iewer3 : To observe, check with production 

documents and iden tify  the 'd e fec tive ' 
components; the earlier they are iden tified  
in the sequence of operations, the better^ 
for unnecessary costs would not be incurred.
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b) F l y i n g  squad: T3als consists of experienced
inspectors who are constantly on the move round 
the entire sequence o f operations, select random 
samples in a defin ite  pattern and check on quality. 
This is  particularly important in multi-component 
products. These personnel are also empowered, 
irrespective o f their rank in the heirarchy, to 
stop production at any stage, i f  they are not 
satis fied  with the quality.

c) Assembly inspectors: The inspectors who are to wori 
with the assembly operations need to have an 
additional ab ility . Not withstanding a ll the 
precautions taken in the preceding operations, _ .I_

Jtheie is  bound to be an element o f human error and 
since the bulk of the costs of conversion would 
have been incurred by the time the materials cone 
to the assembly lin e, the production s ta ff have 
a tick lish  problem on their hands- whether to 
re-work on some of the components and assemble into 
an acceptable product or to re ject i t  outright. The 
inspector has a very v ita l  role in taking this 
decision; he has to be practical and not wooden; 
he cannot also succumb to pressure and accept 
defective products.

d) Final acceptance: ■‘•he inspector at this stage is 
not expected to be weighed with any other consider
ation except õhe insistence of t.ie highest quailty 
as specified in the production documents. His is 
the last option and opportunity in stopping a 
defective product, rescuing the customer.

an independent check on the performance o f the Quality, 
control department would be the s ta tis tica l Quality 
control unit, that normally functions independent of 
the Chief of the Quality control department and reports 
d irectly  to the Chief executive o f the Unit. However
5.Q.C. is  possible only i f  t._e information system is 
thorough.
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Higxtti .III _ Delcv gives a pattern of quality ccmtrnl
organisation that could apply to a ll  tile 
projects for the medical appliances considered 
in this report; detailing o f the strength 
o f the organisation at d ifferen t leve ls  w il l  
have to depend on the structure of each unit. 
This w ill fora an important part of the 
preparation o f the detailed project report 
which is  outside the scope o f the current 
exercise:

Figure I I I .  Organization o f a quality control departnmt

and sessions of — r-
the specia list '
associations.
Supervision over  ;—
a l l  incoming Components
materials and bought production 
out components.
Specialist advice 
to the production 
services.
High leve l attention 
to customers' 
complaints

Chief ^xectitive

Chief of the Q.d Data recording 
and feed back

Deputy to Chief -4 .C. 
(preferably with high 
academic distinction) Quality control iingineer 

(preferably with prior
Standards room 
Laboratory
lia ison  with professional 
bodies. -  medical

experience in  production 
techniques and leadership

Participation in seminars
Pecnnological

qualities, in  addition 
to thorough fam ilia ri
sation with Inspection 
procedures)



Appendix I
PRODUCTION OP MEDICAL INSTRUMENTS, 1966/67-1976

Ser. Product neee 5yob. Production per year Tp t»l Rrrairkfl

66/67 67/68 68/69 69/70 70/71 71/72 1 973 1 974 1973 1976 ■' • I

1 S to r lllx e ra • le c t .  heated Qty 1360 3095 S3 - - 870 1142 2250 4180 5450 18350
22*28*41 Ce.

Velue 18608 40520 752 - - •614 18108 26772 46546 108950 268670

2 S ta r llixa rs with C.h burn Qty 735 1078 52 m 430 248 400 450 400 3740
22*28*41 Ce.

Value 8519 14702 488 - - 3682 3540 4059 3846 5050 4A6A6

3 Record syringe* 2*5*10*20 Cu. Qty 35980 55678 66600* 36673 12981 - - - - - 2 0 78 70

Velue 17176 31438 32766 • 2068 3852 - - - - - 96Ii 00

4 Artery fotcepa 14*16*18* Qty 1405 6966 350 2872 4435 4717 5417 3367 216 3120 35(104
bent'Pean* Koch 20 Ce.

Value 6847 13237 612 4090 6196 6406 8314 478 b 516 8947 61751

5 Thuah 1 hooked forceps Qty 1364 - 7323 10100 1339 - 1.6 2528 1328 - 241)00
14.5*16*18 Cm.

Value 1980 - 9401 11371 1568 mm 009 2645 2201 - 3003*i

• Syringe s te r l l lx o r *  18 Ce. Qty 5000 WOO 9250 - - - - 1975 •a 5090 26>OS

Value 3750 3750 6937 - - - ee 1431 - 7620 23538

7 Hypcdbtolc M ediae 
R 1*2'12 4 t  4* S 5

Qty 10788 312124 189490 241604 311412 448720 3663144 402240 141480 - 2421002

Value 180 SS02 3158 4027 5190 7467 6052 6704 4716 ** 426d6

8 Surgical Scltaors 14*x16* Qty 586 1319 3118 3414 5372 1861 1356 3719 983 21728
18*20 c « .

Value 823 - 1855 4547 4557 7512 2564 2944 4677 1U01 3ÜS60

9 Orue s t e r i l iz e r s  8 d l f f Qty 1397 2403 22C4 5473 2184 3023 2960 2876 22609
alien

Value 13770 10630 10590 38915 19400 29207 51416 44014 225938

■S
ri-



Sir< Product nan« Svab. Production Dor vaar T n tll Wnmni

66/67 67/68 68/69 69/70 70/71 71/72 1973 1974 1975 1976

10. C lactrle  Laap Qty aa • 7 300 175 604 224 600 1042 1000 3860

Valua - - 105 4500 2625 10QB0 4480 12000 20840 20160 74790

11 larynga «copawlth 3 h lu j Qty - - 1 224 100 526 72 360 250 100 1633

Valua - - 30 5936 2600 15016 2160 10800 7500 3000 47042

12. Utarlna curotta Sharp 6 
Blunt 1/4 *3/8 »1/2

Qty - - 29 - - - 92 - - 627 748

Valua •* 116 ** ** • 368 O m 7992

13. Droeatng Forcapa 14 caa Qty - - - 460 - 2357 607 2954 448 46 6072

Valua - m - 460 - 2457 607 2954 851 08 7117

14. Rib d ila to r Qty - - - 110 - 98 92 57 - - 307

Valua - - - 1650 - 2450 2300 1425 - - 7025

15. Tongua dapraaaor Qty - - - - 6128 4977 109 124 - - 11390

Valua - - - 1532 1244 47 36 - - 2059

16. Chiron laap Qty - - - - 217 152 60 150 - 1 579

Valua - - - - 6510 7600 3000 7500 - - 74610 »

17. Anaeathatlc apparatua 
Boyla aodal (F )

Qty - - - - 5 14 - 81 aa 58 158

Valua - m - 1200 3360 - 16200 - 11600 32360

Qty18. Surgical kn ifa  handla 210 710



Sar. Product nar" 5yab

66/67 67/66 66/69 69/70

Production nar voar 

7 0 A l 71 h i  1973 «974 « 7 8 V "6

Tot. ill 

1976 1

19 Stethoscope Qty - - - - - - 3 - aa - 3

Value - - - - - - 4.6 m - - 4.5

20 Ólsaoctlng aat larga and Qty a . • _ - a . - aa m 3434 571 4005
aaa ll

Valua • *■ •* m m ■■ • 9726 1290 11016

21« Nicho1 wound c llp r flty 1900000 m m m m m motiooo
16MQ'20*22' an

Value 2CS0 • *■ ““ • m 2B50

22. Surgical Nnifa 4 'B ' Qty 232 - - - - - - - - - 232

Valua 217 •a « fa aa • » • 217
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CLASS IT ICA 
GF OVCF-ILL

Technology

Electronics

Appendix II

TIGN OF APPLIANCES/EQUIPMENT IN TERMS
TECHNOLOGY - -- •

S . No« Name of the Appliances/ 
Equipment

1 Electro Cardiograph.

2 Electro Cardioscope.

3« Electro-Encphalograph.
4. Echo-Encphalograph.
5. Electro-Myograp h.
6. Biological Oxygen Monitor.
7« Oximeter.
8« Ultrasonic foetus Monitor.
9. Homoglobin Oetactor
10. Audio Meter.
11. .Electronic Temperature Monitor
1 2 . Pulse Rate Monitor.
13. Blooa Flow Meter.
14. Multichannel Recorder.
1S. Spectrophotomete r.
16. PH Meter.
17. Blood Cell Counter.
18. Gas Chromatograph.
19* Electrophoresis Apparatus.
20. Cardiac Defibrillators.
21. Cardiac pace Maker.
22. Sleep Inducing Machine.

23. Eye Magnet,
24. Hearing Aid.
23, Electro-Surgical Unit.
26. Short-Uave & Microwave 

Oiathermy Machines.

27. Elcctro-Convulsivo Therapy 
Machine.
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28.
29.
30
31.
32.
33.
34.
35.
36.
37.

OPTICS/
ELECTRO-OPTICS

Ultrasonic Therapy Plachine. 
Pulse Stimulators.
Selective Treatment Unit. 
Chronexie Pieters. 
Progressive Treatment Unit. 
Oscillo flux.
Audio Pouer Amplifier. 
Closed Circuit Television. 
Tape Recorders.
Video Tape Recorder.

1« Colorimeter.
2. Flourimeter.
3. Turbidity Pieter.
4. Nephlcraeters.
5. Polarioeter.
6. Densitometer.
7. Urethoscope.
8. Microscope
9. Opthalmoscopa.
10. Retinoscope.
11. OpthaImic Microscope
12. Perimeter.
13. Auriscope

14. Viscoscope

15. Slide Projector.

16. Overhead Projector.

17« Viaeo Camera



-1 3 0 -

13. Tape-Slide Synchronizer.

19. Syhoptophere.

ELECTRICAL
1. Centrifugal pump
2. Ultra Centrifuge.
3. Sterlizer.
4« Ruffle Furnace*
5. Oven.
6. D istilled  Water Plant.
7. Constant Temp. Bath.
3. Spark Cap Cautery Unit.
9. Infra-Red Therapy Machine.
10. Ultra-violet Therapy Machine.

11. Auto-Clave.
12. Incubator.
13. Wax Bath.
14. Deionised Water Plant.

MECHANICAL
' 1. Mechanical Blood Cell Counter

2. Microtome.
3. A rt ific ia l Respirator.
4. Blease Pulmufrator.
5. Aneaathaaia Machine.

6. Oxygen Inhauling Apparatus.

7. Oial Blood Pressure Gauges.

8. Stethoscope.

GLASS 1. Clinical Thermometer •



1 -»-n

2* Blood Pressure Apparatus
3« microscope Slides*

4« Periferial Glass*

S* Concave Glass

OPTO»
Electronics

1« Photo Flourographic Plachine*

2« Oental X-Ray Plachine*
3* X-Ray Oiagonstic machine*
4* Inage Intensifier*
5* Tomograph*

6* X-Ray Therapy Plachine*



Appendix III
SCHEDULE OP MEDICAL APPLIANCE REQUIREMENTS IN THE TENTH YEAR OP THE PLAN

Sr.
Ho.

Deccription C lass I 
EOO Noe.

Cinse 11 
1E00 Noe.

C l a a I l l  
6000 Noe,

Class TV 
. 30.000

Physicians
100,000

Nurses
100,000

Poi:uloli;;fi 
1EQ,COD,ООП

r!:;( 1 
nci.”.t

1. 2 . 3 4 5 6 7 9 0 10

1. Therrc-^oters 4 Doz. 
per unit

3 Doz. per  
Unit

3 Duz. per  
Unit

1 Doz per 
unit

- 10# '0  t

2. Stethcscopes 2 Doz. 
per Unit

1 Ooz. per 
Unit

6 No. per  
Unit

3 Noa.por 
Unit

100# 20#

«

л%

3. Bload Pressura  
Apparotus.

6 No. per  
Unit

4 N0. per  
Unit.

3 No. per  
Unit

2 No. per  
Unit

50# 10# 1#

4. Pìicicc-opes -
Teaching

10,000 N o e .-  
In st itu t ion s •

- - - - 1#

5. PUcroccopes -  
flonorular.

4 per  
Unit

3 per Unit 1 PBr 
Unit

- 1* mm - 1#

6. -d o -  tìir.ccular -  
c i l  ir.r.orsion lena

4 per un it 3 per unit 1 por un it  
in 50# o f  
to ta l

ШЛ ** mm mm 1*

7. Flicr-sconcy  
Mici _ lìcopcs.

1 por unit - - ,mm - - mm 1#

9. Tr.ti’ 3 Bal-TrcQs 1 per un it 1 per unit 1 por unit 1 per unit ШЯ mm - l(U 3

Uie i ì; i • : riQ Pachine -  
I nfr., i .

1 per unit 1 per unit 1 par unit 1 per unit •— — —• 1.0-5

10. —da- Adult 2 per unit 2 per unit 1 por unit 1 per unit - - - i .n#

11. AnaT/fical Galances 2 per unit 2 per unit 1 por unit  
in  e o #  o f  1
to ta l .

the
ЗСП0 Nos. in 
Schede , Col l G- 
guns etc.

1,г.#

1?. Ccrt*:fuijU Hand 
dri v . i

4 per unit 2 per unit 1 per un it  1 per unit  
505* o f to ta l  25# o f  

to ta l ‘

2000 Mg s . in 
Labs. etc.

1.L#

13. Cent r i  fune — 
E le c t l ic e i .

4 per unit 2 per unit 1 per unit  
in  EC# o f

- - — ЕС00 in la ta  
etc.

v-o;!



1. • 3. 4 5 6 7 6 9 10

14. Haemotracfcit
CentriTuge

1 per unit mm - - - mm - 1.0$

15. Hater  S t i l l Mb mm i per unit  ‘1 por unit - - - 1.0$
2 Lit re-fuel 
heated.

16. Distil led wator 2 per unit 2 per unit 1 per unit - mm - 2000 N'os. 1.0$
unit —Electrical in 50$ of for other

total uses.

17. L’heel Choir 4 per unit 3 per unit 2 per unit 1 per unit - - 5000 Woa. 1.0$
Invalid, ndult in Gen.use

18. -do- Child 4 per unit 3 per unit 1 per unit — — - 500 in Gen. 1.0$
uee.

19. Table Examining 4 per unit 3 per unit 1 por unit 1 per unit - - - 1.0$

20. Stretcher —Army 4 per unit 3 per uni t 4 per unit 1 per unit - - - 1.0$

21.
typo.
-da- Combination 4 per unit 3 per unit 1 per unit Ш» - - - 1.0$
ii-hcel L carrying,
A".* emt led.

22. Dental Choir 4 per unit 4 per unit 2 per unit 
In 50$ оГ

' - - - - 1.0$

total.

23. C.por?tion Table 4 per uni t 4 per unit 2 per unit - - - - 1.0$
f ' r  "pn. "urgery in 50$ of
( ; implw). total.

1.G$24. Crarpt ion  t a b l e 4 per unit 2 per unit - - - - -
r o j c . ' - a l l  ncvpioents

1.0$25. Sunt ion u n i t ,  foo‘t4 per un it 6 per unit 1 per unit - - - -

operated. in 50$ оГ 
total.

26. "ac t ion  l.!n l t s 4 per unit 6 per unit 1 per unit - - mm - 10$
Electrical. in 50$ of 

total.
27. Anaesthes ia 4 per unit 3 per unit 1 per unLt - - - - 1.0$

apparatus In 50$ 2



1. 2. -------------3----------- 4

23. S t e r i l i z e r  Dreaues 4 per unit 3 per unit
(Ascortod types)

25. S t e r i l i z e r ,  E l e c t r i c 16 per unit 12 per unit
(Ac o r t id  typos)

u o • Po r tab le  pressure  
S t e r i l i z e r

8 per unit 6 per unit

31. High Pressure  
S t e r i l i z e r

8 |ier un it 6 fior (¡¡nit

(C y l in d r ic a l  4 
Rectangular)

32. Autoclaves (V ) 4 per unit 3 per unit

33. Mayo's stand Tor 
instruments.

16 per unit 12 per unit

3A. Operation Thrsater 8 per units 6 per units
Lacvp-Celltng neodlo 
with c i r c u la r  Track.

35. Operation Theater Lamp 0 per unit 6 per unit  
C e il in g  needle with  
c i rc u la r  Track 
i 'ntorised 6tand.

36. 500 rft X-Ray Unit

37. 200 KA X-Ray unit

23. IGO^A-X-Ray unit  
Heated Van Ch.

. Resustatnr

4 per un it  2 per unit  

2 per unit 1 per un it

4 per unit39 4 per un it



1f)

1 per unit 
In 53 units

1 per 
unit 

in 25 
unit.

per

mm
V i

4 par unit 
in SrjJ of 
total.

1 рог unit it;

2 per unit 
in 50  ̂ 4Г 
total

— ** *• * r A

1 f o r  iinbt 
In 50# of 
total.

1A

- - mm - - 1?;

4 per unit 
In 50jS of 
uni te.

1 per unit - - mm

Ш »

"
1?»

- - - - - -

- - - - - mm

- - mm - - -

1 per unit 
In 50j£ of 
Total,

- - - b —

2 per unit - - - R* m

In 50/j o f  
to ta l .

-134
-



40. Ph.Pieters 3 par un it  2 par un it  1 per unit
in 2C#  o f  
t o t a l .

41. Colorimeter 4 per unit 2 per unit 1 par un it
3 3 .1 / $  o f  
to ta l .

42. Spectrophotometer - - 2.6 furcos

43. Flame photometer — ---------- -— --------------2.6 times the current import --------—

44. E.C.G. 5 per un it 2 por un it 1 per unit — —
in 50# 2
unite.

45. Heering Aida — - 2.6 L itres the pressure unit

46. Insect ic ide  Sprayers - 6 pur area covered 10,000
as unit.

47. Hot A ir  Oven 4 per un it 2 per unit - - -

48. Incubators 2 par un it 1 por unit 1 per unit - -  -

In 5 $  of  
to ta l .



Appendix IV
MEDICAL INSTRUMENTS, APPARATUS AND EQUIPMENT EXPECTED TO BE IN USE AT THE END OP THE DECADE

.No. Description Rsqulrencnt 

Ciaos 1

a related

CltlLG 11

to hospitals 

Class I d Cl,.so IV Physicians Nurses Population To'.il cl- í».¿nd To L. j  i

1 3 4 'J 6 7 8 9 1U i i u

1« T h e rm o m e te r 24,000 54,000 216,000 360,000 -  -  15,000,000 156,S4;COO 31,30,900 18,7114,800 
(19 MILL.)

2. Stethoscopes 12,000 18,000 36,000 90,000 100,000 20,000 •• 2,76,000 2,760 í , 73,750 f„o . 
(2.7 Likin.)
C.20 nil.

3.
\

Blood Pressure Apparatus 3,000 6,000 18,000 60,000 50, 000 10,000 - 1,47,000 1, A70 1,48,470 No. 
(0.15 MILL)

4. nicroscopOQ Student. — — 20,COO No. In d iffe ren t tracking lna tltlona 20,000 200 20,8.50 1.0'.

5. Microscopes B io log ica l 
Monocular 2,000 4,500 6,000 - 1,000 - • 1? *500 135 13t'E l.cr.. 

(VlSCi r.>.)

6. Microscopes, b io lo g ica l 
81nocular

2,000 4,500 3,000 - m *• - 9,500 95 55‘)5 No. 
(960II f.o.)

?. E.C.G. 2,Sb0 3,000 3,000 - - - 0,500 85 11535 .Vo. 
(0503)711..

8. Hoarlng aids. ----- — — 2-6 tlaas the currant le v e l o f importa ( l .a .2 .6  x 5601) --------------- -------- — 71H7.E 
( i  i :or.)

9. Tabla Balances 500 1,500 6,000 30,000 - - 38,000 :.h a 3'!?00 , 
(3050ii)

10. Uelghlrvg «achino. 500 1,500 6,000 30,000 — 30,000 380 3'1'i'il)
(3:.3U5)

11. Scale Physician. 1,000 3,000 6,000 30,000 - - 40,000 403 40100 
(40.'.On)

12. Analytical balances. 1,000 3,000 3,000 - - ?,ono 70 7117 f 
(71 MO)

13. Centrifuga h a n d - d r i v e n 2,000 3,000 3,000 7,500 (- — 2000 11a. In non madlcal lab ) 17,500 175 17675
(17700)

14. Centrifuge e le c tr ic a l 2,000 3,000 3,000 -  ( - — 5000 No.in npn Medical la b .) 13,000 130 13133
(1313Ú)

15. W a te r-s till -  fual haatad. - - 6,000 30,oro - - 36,000 260 25250 
(3 53..0)

16. O ls t illo d  water apparatus 
e le c tr ic a l

1,000 3,000 3,000 - (3000 No. fo r domestic and 
nori-modlcal in s t itu t io n * !-

10,000 1 CO 1010 Cl 
(1 hi 00)

17. Ph.meters 1,500 3,000 1,200 * (2030 No. fo r  non-medical labs.) 7,700 77 7777
(7POO)

18.

19.

Colorimeter* 

Sped rophotor.ier

2,000 3,000 2,000 

2.6 times the currant

(500 No. In non-medical leba) 

le ve l o f Imports ( l . a .  2,6 x 1044)

7,500 75 (7575 
(7 liOll) 
2714



20. Flano photonoter 

21» X-ray f i la 

• )
b) Holla 70 an.

3_____________ 5________________ 5______________ 6____________ ' 7_________ 8 9 10 11 1?

___   _____  ______  2.6 tlmsa the currant la v e lo f Inporta (1*2.6 x 600) -------  — - — -  ~ 5?i f
<1601»)

2.6 tinea tha currant le v e l o f laporta i .a .  2.6 a 23.44) - -

2.6 tlnao tha currant le v e l o f  Inport* l . e .  2.6 x 18000 Boxei)

6C.944
(eii)
46900

(5 0 ,0 0 0  B o x * * )

23. Suction apparatus 
root-operated.

2,000 9,000

23. Suction apparatus 
C lac tr lca l.

2,000 9,000

24. Hospital s to r i l la e r ,  Table 
nodel. (B o llin g  water 
type] e le c tr ic a l.

8,000 IB ,000

25. —da- Boul and 
utonsll s t e r i l i z e r  
e le c tr ic a l.

2,000 4,500

26. Portable pressure 
e to r l l lz a r  -  e le c tr ic a l

4,000 9,000

27. Steara a te r l l ls o r -  
(Praacura typ e )ve rtlca l

2,000 4,500

20. Staara s t e r i l i z e r  
Horizontal, Cyl. 4 Rach. 

type*.

4,000 9,000

29. B acterio logica l Incubator. 1,000 1,500

30. Operation Theatre Table 
Hydraulic operated.

2,000 3,000

31. Oporatlon Threatre Table -  
Gen.purpose, non-hydraullc.

2,000 6,000

32. Tabls-exanlnlng 2,000 4,500

33. Uheolchalr-lnvalld, Adult. 2,000 4,500

34. nayo'» stand fo r lnatrunenta 8,000 18,000

35. Stretcher. 2,000 4,500

36. Stretcher t r o lle y . 2,000 4,500

37. Oental chalr(power operated) 2,000 6,000

38. Insectic ide  Sprayers.

3,000 —

3,000 - - -

12,000 30,000 -

3,000 9,500 - -

6,000 - - -

- - - -

3,000 - - -

3,000 - - -

- - - -

6,000 - - -

6,000 30,000 - -

12,000 30,000 a. -

12,000 30,000 -
—

-

24,000 30,000 - -

6,000 •- - -

6,000 - - -

36,000 - - -

14,090 1409 14140

(1 4 2 0 0 )

- 14,000 140 14140
(I4?nn)

- 68,000 600 60 COO 
(6 7 0 0 0 )

- 17,000 170 17170
(1 7 2 0 0 )

- 19,000 190 10190
(1 7 7 0 0 )

— 6,500 65 6505
(6 5 0 0 ' ^

L*J
— 16,000 160 i 6 i 6 o  7 1

(1 6 2 T  )

- 5,500 IB 55 Mi 
( s e e n )

- 5,000 50 m m
(51 00 *

- 14,000 140 1-1141) 
(142001

- 42,500 425 4 ?n /5,
(4 ,:r . i.o )

- 48,500 485 4 nr,pc 
(4>;nKi)

- 68,000 600 60000
(eonno)

•• 60,SCO 605
60605 ( r i , < v

-  ■ 12,500 125 176/5 ( l '" '- 1

- 14,000 140 141 40 (1 >. ii,

10,000 46, C00 460 46460
(4 6 5 0 0 )



Appendix V
ESTIMATED MARKET SHARE OP LOCAL PRODUCTS AND PRODUCTION CAPACITY FOR PROFITABILITY

. KO. (X acr l-tlon Total Uusntity 
Expactod to bo 

In use a fto r  a 
docode.

Sharo o f  local
products
(711* o f c o l.3 )

lo ca l production to 
cupply demand In 
f l r a t  S yean .

Annual production 
capacity fo r 
p r o f i ta b i l i t y  -  
Indiiatria l P ro flle a .

AtmarVa

2 3 4 S " 6 "  ' 7

Tberun on etore T9 M TU flea. 13 ,3  MILL 6 .95  MILL 2. MILL A

l l i lb t E n g in ee rin g  Complex

1) S tothoscopaa 0 .26  M i l l  Nos. 0 .196  n m 90000 Nos. 16900 Nos. 0

11) Glued P ressu re  Apparatus 0 .15  m il l  Noe. 0 .105  MILL 57500 Noe. 10350 Noe, e

.11) n c d iC il Appl 1 SIICO.-U

a) W eigh ing machine -  In fa n t . 39500 Noe. 26950 Nos. 13475 flos. 2700 Hoe. a
b) C er.tr l fp ija-hand d r iv e n 17700 " 12390 " Cl 95 M 1200 " n
c ) C e n tr ifu g e  -  E le c t r i c a l 13130 H 9191 " 4594 " 900 " B

'0 L ' j t u r - S t l l l  -  fu e l  h oo ted . 3Ô36U " 25452 M 12726 " 2Sno M 0

o) D t u t i i lc d  w a ter Apporuluo -  E lse* 10100 " 7070 M 3535 " 675 " B

0 S u ction  Apparatua -  f o o t  op e ra ted . 14200 " 9940 “ 4970 ** 1050 " 0
o) H o s p ita l S t e r i l i z e r s  Tal>lo fo c a l  

( i d l i n g  u .ito r  ty p o ) - E l o c t r l c a l . 6n000 " 40300 " 24150 " 4000 " B

b) -d a -  n,.u'. 1 U te n c ll  S t e r i l i z e r  
- E l e c t r i c a l .

17200 " 12040 " 6070 " 1200 " 0

J) Cue l io n  Apparatus -  E l e c t r i c a l . 14200 » 9940 " 4970 M 1050 " 0
W) C u rta illo  P rom u rc  S t o b t l t z o r  E lo c . 19200 13440 0720 " 1350 . B

1) Stuua " t e r l i z i e r ,  P ressu re  t y e -  
Voi t .

6600 H 4620 M 2310 " 450 « B

*>) -J o -  h o r iz o n t a l ,C y l in d r ic a l  and 
R oe tan gu la r. 16200 “ 11340 « 5670 " 1125 " 6

n ) b a c t e r io lo g ic a l  In cu b a to r . 5600 " 3920 " 1960 " 390 » 0

o ) O p era tion  lh u o tra  T a b le  (M a jo r ) 5100 3570 " 1705 " 360 « B

p) - d o -  (r .o n -h y d ro u lic ) 14200 " C940 " 4970 " 997 Noe. a

b) Tat ) le  exam ining* 4300Ü " 4C100 " 15080 " 3000 " B

r ) U h eo lC h alr -  I n v a l id . 49000 « 443110 M 17150 " 3450 « a

0 *'ayu ‘ s S iend f o r  In stru m en ts . 690G0 " 40300 " 24150 » 4600 « 0

t ) S t r e tc h e r . 61000 " 42700 " 21250 " 4200 « u

u ) S t r e tc h e r  -  T r o l l e y . 12600 " 6620 " 4410 " 060 " e
* ) D an to lC h e ir  (Pow or o p e e te d ) 14200 “ 9940 « 4970 » 997 " B

y ) Ic s p a c tic d a  S p rayer . J 46500 u 32550 " 22050 " 6300 " a

-13
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2 3 4

l v )  Surgical Instruments. 
Picroacooesi

4.3 h illIo n 3.00 r 11lion

e ) Mlcrcscopoa -  Students. 70200 N0a. 14140 k'ot.

b) nicroccopee -  B io log ica l honucular. 13600 " 9520 "

c )  nicroscopee -  Binocular. 9600 * 6720 "

e le c tr ic a l Ccmployi

a) E.C.C. ' B6000 " . 6020 »

b) hearing Aids. 14600 » 10220 »

c )  pll Petero. 7B00 " 5460 "

d) fo lorim otere. 7600 " 5320 "

a ) Sped ropho tome tor. 2700 • 1890 "

f )  flrmePhotometer. 1600 « 1120 “

g) A n o ly tlc il Balances. 7100 " 4970 "

h) Table Balance. 38500 " 26950 «

k) Scale-Phyeiclan. 40400 " 20200 *

a ) X-ray film s (Assorted S izes) 61 h i l l  Bos. 42 niLU N<

b) 70 mm -  Ro 11s. 50000 Boxes. 35.JOO Boxas,

> t This capacity w i l l  be reached In 
socond year; planned ea a small 
unit, c<pan.;lon In capacity s d ll 
bo through duplication and 
d lcpcrcol o f  units as.and when 
required.

B » Cxponslon o f capacity C i
stay be required by fourth 
years within th is group, 
changes In quantities are 
possib le.

C i (he production o f  surgical Instrument* w i l l  not bo an
cconm.ic proposition u.-ilasa I t  Is backed with aggressive
expert o jtkotingJ however, certa in  cci^on lnatrumenia have
been li.eluded In the H a t os th j requ is ite  s k il ls  oro alrosuy
availab le in Cyypt. In tho in i t ia l  stages, tho forging
fa c i l i t i e s  ava ilab le lnCalro and Baghdad may be u t ilis e d . I f
noecssary the forgings may be obtained from India. Tha
erection  o f e soprreta forge shop w il l  require e very high i)uantltetlve
do.and le v e ls . The Industria l p ro fl lo  therefore does not include a
forge chop. Otherwise the proposal w i l l  be v leb le  In the l/ lln d  year.



s 6 7

1.50 M 1 lion 0.3 m illion E

7070 Noa. 3000 Noa. C
4760 " 1500 * C

3360 " 750 « C

3010 " 600 « 0
5010 " 2500 ■ 0
1730 " B60 " 0
2660 " 600 " 0

945 " - 0
560 " 200 » 0

2905 " 4500 " 0
11475 " - 0
14140 " 0

21 Pit 11 Noa.
(2.1 MILL sq.ncT.)

3 MILL Sq.Mat. 4 rnuleu o f uaoi'clty and 
commencing productlcn o f  bare 
film  may be mado in dth year.

21000 Boxen. 10500 Boxaa. B

I»-•
o->vo
I

I Though thu unit la expected 
to roach p r o f i ta b i l i t y .  I t  la 
through Import o f  component* 
and oeaemhly rowleu o f  capacity 
and product-mix la  to be 
mode In tho fourth yoar liion 
a l l  componunta ara aiade lo ca lly

P »  Cepnclty for p ro f i ta b i l i t y  U  r i  n;bi  <1 I n  fli i l  
or aacond year. Out the performance ahauld hi. 

' mGciltered for thu complex an a ulmlL,



TECHNOLOGY USED IN THE MANUFACTURE OF MEDICAL INSTRUMENTS

A p p e n d ix  V I

s . r o . nape: of the i t st ELECTRONIC ELECTRICAL MECHANICAL OPTICS TEXTILE PAPEft CLASS r»'r,.'r n

1. Electro Cardio scope • e • • X X X X

2. E lectro  Cardiograph « • * X X X • X

3. pH -  meter • • * X X X M X

4. Spoctro Photometer • * • • X X « X

5. Colorimeter * * * * X X * X

6. Flemo Photometer # * • • X X • Gas

7. Gas Chromatograph • • « X X X « Caa A fncmicnlo

8. Flourimeter • « e • X X X X

9. Wepholomcter * « « « X X X X

10. Turb id ity  meter * » « • X X X X

11. E.C .T. Machine » • * X X X X X

12. Electl-o Surgical Unit • * « X X X X X
1

13. Short Weva Diathormy Machine • * * X X X X Rubber £
o

14. Micro veua Diathermy Machine • « « X X X X x '

15. Dental X—i?ay Machine » • « X X X • Chunir.nl»

16. E.C.G. Machine » • « X X » X X

17. E.M.G, Machine « * • X X • X X

1B. Cardiac O cF ib r ! l la toa * « X X X X X

19. Cardiac Face Maker • • • X X X X X

20. U lt ra -son ic  Therapy Machine « # * X X X X Cercmlc

21. U lt ra  l/oilet Therapy Machine X # «• X X X » X

22. In fra  Red Therapy X • » X X X » X

23. Pulse Stimulator « « • X X X X X

24. B io lo g ica l  Gxygin Monitor * * * X X X X X

25. Foetus Monitor * « * X X X X Ceramic

26. Audio meter • • • X X X X D lc j t lc

27. Cptha.lmo Scope X * a • X X X X

M

O
PT
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S • ГчС • КЛГЕ or 7НС IKST. ELECTRONIC ELECTRICAL MECHANICAL OPTICS TEXTILE PAPER Gl.r.S': Г T !•«."<

29. Oximeter • • * • X X * X

30. Heomoglobin Cetactor ft • • • X X ft X

31. Pulse Pate Monitor * * a X X X X X

32. fVjlticharnsl Recorder ft • • X X X X X

з з , A r t i f ic ia l  Respirator X • ft X X X X (be

34. Incubator X • • X X X X X

35* Blease Fulrculfrator X ft e X X X X Rubber

36.' Sleop Inducing Machine ft * « X X X X X

3?. Aneaathemie Machine X X ft X X X X Gas

33. X-Ray Clognoatic Machine • ft • X X ft ft Cholicnl

39. Cantrl fuge X * * X X X X X

40. S te r liza r X • * X X X X X

41. O ls t iU e d  Uater Plant X ft * X X X ft X

42. Oeusitu-re tor • • • ft X ft ft X

43. Electrc-Phoresis App. • • ft X X X X P lo s t i '

4Л. Tnur.-.orceter X X X X X X • Ch.in1. : a 1

45. B .F .Apparatus X X « X ft X » Pvhtur l  

C. L -  .
46, Stethoscope X X ft X X X X 1*1 - : : tr

47. Hearing Aids * ft ft X X X X X

43. Micro scope X X • « X X ft X

49. X-R?y filira X # « X X X X 1

50. Daniel Re ulai t6S X * ft X X X X X

51. P laster Bandages X X X X ft X X Cho'-Jcnl

52. T onguss X * ft X X X X V

53, Forcops X • ft X X X X X

54. Scissors X * • X X X X X

й>- In ji'cticfi Ms erlies X ft • X X X X x

4 I
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56. Syrlnga X X X

57. Biopsy Needle X5 •

58. Tuning Fork X *

59. Fercupsion Hammer X *

60. Pocket Torch X ft

61. Canula X ft

62. Rib cutting sheers X

63 Surgical Blades l  Handles X •

64 Needle Sutures X ft

65. Surgical Cuts X X X

66. Catheters X X X

67. face Flasks X X X

68. Cat Cute X X X

69. Biopsy Scrapper X'i ft

70. Blunt Hook with crochet X •

71. Cautery Gledos X ft

72. D issection Forceps X •

73. Double Ended D issector X *

74. Hernia D irector X ft

75. Speculum X •

76. Foetoscope X *

77. Viqir.al Depressor X5 *

70. Mucus Evecuator X *

79. Se^lp Vien Sr t X X

•o00 Compression clainps X ft

81. D isc, punches X ft

32. Chiosale X
Sf

ft

4»

OPTICS TEXTILE PATER CLASS OTHERS

X X X ft X

X X X • Chemical

X X X X X

X X X X X

X X X ft X

X X X X X

X X X X X

X X X X X

X X X X X

X ft X X Rubber

X X X X Rubber

X X X X Ri jbt or

X X X X Rubber

X X X X X

X X X X X

X X X X X

X X X X X

X X X X X

X X X X X

X X X X X
* X X X X

X X X X X

X X X X X

X X X X 92&Stic

X X X X X

X X X X X

X X X X X
V V y y X
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8 5 . Elevator & 01ssBetor Sot X

86. Spinal Manometer X

8 7 . Amaputatlon Saw X

8 8 . Femoral Head Extractor X

8 9 . Aluminium Impactor X

9 0 . Angled Octeo-tonnes X

9 1 . Auil X

9 2 . Gone Plates X

9 3 . Spinal Elevator X

9 4 . Surgical Hand Motor X

9 5 . Strippers X

9 6 . Sl<in grafting tool X

9 7 . Na3al aau X

9 8 . Dental Probe X

X
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ТЕСНОМICOL OPTICS TEXTILE PAPER CLOSE ГТ1 cr.'i

« X X X X X

X X X X • Chemical
• X X X X X
« X X X X X
• X X X X X
« X X X X X
* X X X X X
* X X X X X
* X X X X X
* X X X X X
* X X X X X
« X X X X X
« X X X X X
• X X X X X

ц



Appendix VII
FACILITIES REQUIRED FOR THE PRODUCTION OF SELECTED MEDICAL APPLIANCES
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m il. INDUSTRIAL PROFILE ON SETTING UP A MANUFACTURING 
PROJECT FOR CLINICAL THERMOMETERS

The need, fo r  setting up a  manufacturing hase fo r  c lin ic a l thermometers 

in  a country is  paramount as th is is  one o f the basic requirements whenever 

a  country embarks on medical care and health services. By and large the 

practice has been in  most countries to import c lin ic a l thermometers from 

manufacturers located in  Japan, Europe «nrf the U.S.A. The production 

of c lin ica l thermometers in  U.K. was based on sm allscale manufacture using 

the s k i l ls  o f g lass blowers and g lass technologists and only now 

automation has been resorted to.
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Outlines of Technology: — k -

Technology involves the following processes: _

1. Procurement o f stores, basic rav materials
. P. Blowing Section
3. Constriction Department
4. Bulb Measuring Department
5. Mercury f i l l in g  Department
6. Mercury d istilla tion  Department
7. Mercury cutting Section
8. Topping and Sealing Section
9. Pointing and calibration

10. Waxing and dividing Section
11. Inspection and Packaging

Procurement of Stores. This includes:

i )  uniform glass capillary and i f  prismatic
type of clin ica l thermometers are required 
the most popular type with. an. ova lity  and-isoceles 

.triangular cross section^ can he imported from 

Comings. ' ¿Iso glass tubing o f uniform
!bore for making o f Chambers.

i i )  High-grade Mercury which could be imported 
from various sources such as Brazil, Chile,
I t a ly  etc.

i i i )  Hydrofluoric acid manufactured in most countries
including developing countries like India.

iv ) Bees wax for .coating with a formula for composition 
•to be provided by the source from v;hich the 
technology is  being obtained.

v ) F illers
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Blowing Section

The process o f blowing comprises of cutting capillary 
to size end blowing the bulb on to the capillary» The bulb 
i t s e l f  is  blown out of separate piece o f tubing ?nd Burshcne, 
.bottled gas or any other refinery or Coal gas can be used for 
this purpose as the glass used is  generally soda glass. I t  
is  easier to worse with soda glass when working manually and 
control the size o f the bulb and the fusion process without 
causing any distortion in the capillary shape and size.

Constriction Department

This process involves the collapsing of the capillary
under a Projection Microscope connected to vacuvm lines enabling
the collapsing o f the section o f the capillary forming
constriction between the bulb which is  the chamber and the
capillary stan under constant view. A burner fed vdtn gas /
is  fitted  with a flow control valve fo r manipulating the flow . 
o f gas and air.

Bulb Measuring Department

In iiiis section the workers carry out the measuring o f 
the bulb and also sealing. To ensure low rejection rate i t  is  
essential to have the bulb tubing supplied from the same 
source as the capillary as uniformity o f size and bore not only 
helps in later calibration but also ensures aesthetic 
appearance and also enables the outward appearance to be 
maintained from piece to piece. The f ir s t  three processes that 
have been described lend themselves to automation only i f  the 
alternative technology of a completely semi-automated plant 
is  considered i f  the capacity established is  with a minimum 
of 10 million pieces a year going upto 50 million pieces.

i
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"ercurv F illin g  Deportment 
and

Mercurv D is tilla tion  Department

Mercury f i l l in g  is  carried out in  a separate Department. 
The d is tilla t ion  o f mercury '* is  also carried out
in  this Department. In this Department workers work in  clean 
atmosphere and also i t  has e ffec tive  exhausts and flue chambers 
fo r  carrying away a ll  mercury vapour in the atmosphere to 
outside open a ir  thus minimising health hazards. The f i l l in g  
is  undertaken using high vacuum pumping systems with f i l l in g  
chambers suitably designed and cut o f f  valves and condensors 
as well as desiccato rs .

Mercury Cutting Section

As indicated above, this also involves working in
a clean atmosphere free from dust;, work should, be done under 

the same conditions mentioned above.

; Topping and Sealing Section

This process involves topping o f the mercury after f i l l in g  
by placing the worked piece in  chambers which are thermostati
ca lly controlled water baths. Mercury is  removed and adjustment 
are carried out for the tota l scaling o f the thermometers.
This work is  also carried out under identica l laboratory 
conditions as the f i l l in g ,  that is , Flue chambers have xo be 
provided and the workers work with the Flue chambers viiich have 
access from outside and are otherwise enclosed by glass panes. 
The excess vapours are also got rid o f by exhaust fans into 
the open atmosphere.
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S

Pointing ?nd Calibration Department

This process involves the marking o f the lower and upper 
fixed point3 and this can only be done by using High-Precision 
thermo sta tica lly  controlled water baths with temperature 
controlled within + 0.01°C. The temperature range is  fixed and 
also the upper and lower points.

Waxing. Graduation and Idvlding Section

Thermometers are now ready fo r  being waxed and etched.
Bees wax is  used fo r  waxing the stem of the thermometer and the 
thermometers are then placed on the dividing machines designed 
with lim it switches to regulate the uniform marking and dividing 
over a fixed length o f the stem. Thermometers are removed from 
the dividing machines and then placed on Pantographs fo r  figuring 
and carried to chambers for etching by hydrofluoric acid fumes. 
Wax is  then removed and the thermometers are ready fo r  fin a l 
etching and engraving with special compounds, wnich can stand 
usuage. The compound mixing m ill with the known formula fo r 
the f i l t e r  is  also housed in  this Department.

Grading. Checking. Inspection 1 Packaging

Thermometers are then checked and inspected and each 
thermometer is  supplied with a c e r t ifica te  o f test before iu 
moves on to packing in individual containers and then into boxes 
with multiples o f either 10's or dozens depending upon the unit 
used for marketing which varies from country to country. Bulk 
packages containing 10G or 144 thermometers are then got ready 
fo r  marketing.
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Hie Industry is  best suited fo r a medium-scale unit and 
where labour i s  comparatively cheaper i t  i s  suited fo r providing 
reasonable employment potential to unskilled and semi-skilled 
workers. Substantial expansion in  teims o f  doubling and trebling 
o f  basic capacity can be achieved by marginal inputs o f labour 
as also o f machinery. Units can be commenced with a minimum 
capacity o f 2 m illion thezmometers per year output and additional 
capacities added to take i t  upto 6 m illion  pieces per year 
fa ir ly  easily and comfortably. Technology fo r  setting upp-ants 
fo r  capacity between 2 m illion  and 6 m illion and even larger 
capacity does not involve automation and the processes, at 
least in  so far as the cuttxng, sizing, making o f the constriction 
and f i l l in g  O f the thermometer are involved., are on a  

manual basis. Such technology i s  available from even developing 
countries lik e  India which has had experience with setting up 
plants both in  the small-scale and medium-scale.

Countries like India have also set up production fa c i l i t ie s  
but none o f the manufacturing units have gone in  fo r  automation.
I t  is  considered feasib le to have several anall and medium-scale 
units rather than have a single automated plant, specially as 
there is  plenty o f unskilled and skilled labour at reasonable 
wage le ve l available in India. Viable separate units, each 
o f capacity o f 3 to 5 m illion  pieces annual output, can be put 
up as duplicate and tr ip lica te  units in the same campus.

When a unit o f minimum installed capacity o f 10 m illion 
pieces a year going to 50 m illion pieces a year i s  thought o f 
as a beginning* then and then only would automation be considered. 
Where an automatic plant is  required there also automation is  
generally restricted to the in i t ia l  processes o f cutting, sizing,
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*»he existing manuali y  operated, pj-ants tne f i l l in g  o f mercury is  
already reasonably automated as i t  requires only one Foranan 
or Supervisor and in  some countries even a skilled technician 
to carry out operation o f f i l l in g  as many at 10,000 units per 
day on a single sh ift basis by loading two plants whi ch he 
can easily supervise. On double sh ift basis the capacity can 
easily be increased and multiplied by additional vacuun f i l l in g  
plant under the same sk illed  supervision by a marginal input o f 
providing an Assistant to the Supervisor.

f

Production Phasing

For an in i t ia l  capacity o f 2 m illion  ( 1 m illion in one 
sh ift) in  two shifts the requirement o f labour force on an 
in i t ia l  recovery o f 66j& which, a fter train ing o f the manpower 
over a period of six months to a year should reach 75%, is  
worked out as follows: _ _ __

Section Production per man Total manpower in
month measured in 2 sh ifts fo r  achieving 
units produced the to ta l proc uction

capacity

2 m illion^¿  m illion  6 m illion

1. Blowing 7,500 pcs 26 52 78
2. Constriction 18,500 pcs 10 20 30
3. Bulb measuring 35,000 pcs 6 12 18
4. M ercuring f i l l in g 9g 0̂00 pcs by Foreman 2 2 2
5. Topping * 

Sealing.
18,000 pcs 10 20 30

6. Mercury cutting 10,000 pcs 20 40 60
7. Pointing and 

Calibration.
15,000 pcs 12 24 36

8. Waxing and 
etching.

5,000 PC3 36 72 108

9. Grading,Checking 
and Inspection.

15,000 pcs 12
2

24
Fore- 2

36
2

10. Packaging 25,000 pcs 8
men

16 24

■i
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Total no.of workmen required 140
for 2 m illion u n i t s

Total no. c f  Foremen 4

V/atch and Ward 9

Administrative O fficer 1

Project Manager to commence the 1
project during the setting up 
o f the proj ect.

Administrative Staff suited to 1
the loca l conditions dependent 
upon labour welfare regulations.

Accounts O ffice r with supporting 
s ta ff. 1

Plant and Machinery

The Plant and Machinery requirements are outlined in 
appendix I .

Plant layout

Several factors have to be considered when contemplating 
selection o f f i r s t ly  the country and then the s ite . A country 
where such a unit is  contemplated must have health-care centres 
and hospitals for domestic consumpticnof 2 m illion units with 
possib ility  o f expansion to meet the demands o f the neighbouring 
countries.

The s ite  to be chosen should be comparatively free from 
dust but this can be ensured by providing air-conditioning 
and positive pressure conditions in the actual production, 
calibration, testing and packing areas.
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f
Minimum requirement o f  land -would be 10,000 sq.metres.

The intention is  to set up an in it ia l  capacity o f 2 o i l  lion  
pieces per year based on a double sh ift to get & more economic 
use o f tne installed  plant and machinery. I t  is  therefore 
visualised to start with a small factory unit with a f l o o r  

area o f 1000 sq.mt. and gradully build multiple units fo r the 
additional capacities to be established at a subsequent 
period o f time; when this is  required on the seme basis, 
e . g . , i f  6 m illion capacity is  required, 3 such units v i 11 be 
built up with i t s  le v e l on plant =nd machinery and independent 
working the coordination between one or more units being 
possible by single Administrator; the marketing w ill be handled 
s t i l l  by the same agency immaterial o f the output for 2 m illion  
units or 6 m illion per year. Based on the flo o r  area o f 1000 
sq.mt. the factory w ill have to be constructed as a reinforced 
HOC structure on a single le v e l basis with an administrative 
and o ff ic e  block o f 250 sq.mt. which may be with a sp lit leve l

and basement. ¿/3 a l l  the processes involved require a dust-

free atmosphere, equipment w ill have to be provided to create 
a positive pressure inside the factory premises to keep dust

out as also to be provided with air-conditioning to keep the 
inside tanperature levels reasonably com fortable. Sometimes 
i t  is  more e ffec tive  to provide evaporative cooler? for hottest 
period o f the year fo r  keeping the temperature and humidity 
at comfortable le ve l. Supplemented by central air-conditioning 
due to ambient temperature at s ite  being in  excess o f 45°C in  
the shade, i t  is  desirable to have a supplenentary source o f 
cooling tfiich could be provided by using what are known as 
evaporative coolers. These comprise o f exhaust fans, drawing 
outside a ir through screens o f wood shavings used as packing 
material in  the screens. Vjbod shavings themselves are kept 
wet by having water continuously dripping on them and
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recirculating by water pumps from storage tanks both placed 
on the top and below the evaporation screens. These are 
very e ffec tive  i f  the humidity is  low and also help in 
conditioning the internal htanidity o f the plant. Bie inside 
area can then be more e ffec tive ly  air-conditioned at more 
reasonable costs.

The earlier consideration o f selecting a s ite  free
from dust by locating in  environments which were otherv/ise free
from dust such as high altitude near the sea or with equitable 
climates a ll the year round no longer apply as with air-
conditioners and positive pleasure equipment now in  use one 
can overcome these problems aud provide a r t i f ic ia l  climate 
suitable for any industrial process.

As some of the processes involved deal with the handling

of mercury d is t illa t io n  and f i l l in g ,  i t  w ill also be essential 
to provide at the time o f construction certain areas where these 
processes are being carried out with exhaust dustf' and fuel 
chambers to ensure that mercury vapours are got rid o f in  
the most e ffec tive  manner without creating any health hazards 
either to tne workers o r to the environment.

A flow diagram showing the flow layout plan from Section 
to Section in  the unit and the movement o f the work is  given 
in  appendix "III

The flo o r  area indicated above does not take into
consideration the provision o f fa c i l i t ie s  fo r  the working popula 
tion  which are determined by leg is la tion , which varies from 
country to country and State to State. The flo o r  area required
Sectionwise can be broken as follows:

1 .
2 .
3.
4.
5.
6.
7.
8 .

S tor os 50 sq.mt.
Blowing Section 125 1« fl
Constriction Section 50 V* It
Bulb Measuring Section 30 It tf
Mercury B illin g 125 9« 9«

Topping and Sealing 75 99 If
Pointing, Graduation,etc. 200 II IV

Inspection,grading, etc. _ -laa. II II

7 5 5 M " say,750

A



Raw m ateria ls  and c a lc u la t io n  o f  sa le s  p rice

The cost o f raw material has been given in  appendix I I I ,

along with the calcu lated cost per piece o f $0.45.

Land and Build ing

As already indicated above, the to ta l area  

requirement is  10,000 so.met res. She cost o f land being not 
available, the cost o f land is  being excluded from estimates

below: D ollars

1. Cost o f building based on S 250 per 
and to ta l constructed area at 1000

SQelUt «
sq.m*t * ■250,000

2. Cost o f evaporative cooling fo r  
5 125 per sq.mt.

500 sc.mt.
62,500

3. Cost of air-conditioning 500 sq.mt. 
© S 575 per sq.mt. 187,500

500,000

Note: I t  is  assumed that as fa r  ?s air-conditioning 
is  concerned, tnis w ill operate either at 440 
volts 3phase supply or 220 volts 50 cycles 
whichever is  required.

2. I t  is  assumed that the cost o f construction 
w ill take care o f laying down o f service lines 
lik e  e lec tr ic ity , power and water lines. No 
heavy e lectrica l equipment is  needed; all 
equipment used in  the factory can be supplied 
fo r  operation from 220 Volts 50 cycles.

E lec tr ic ity , water, compressed a ir ,  steam, aia -condition ing

The cost on these can be broken down as follows:
. b o lla rs -

i )  Air-conditioning 250,000
i i )  E lectrical f it t in g  10,000
i i i )  Water services 5,000
iv ) Gas lines 5,000
v) Compressed aLrlines 5,000

*
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Raw m aterials ____

As indicated earlier, the bulk o f raw material is  
imported in which case a lead time o f six months should be 
taken into account when working on inventories. I t  is  also 
assumed that cost o f raw materials is  25?» o f the tota l cost 
which is  the experience in  most countries where production oi 
a manual technology is  involved. The cost o f inventories 
fo r  production o f 1 m illion pieces per year on a six-monthly 
stock basis would average 335,000 and semi-manufactures and 
finished Stock would represent an inventory lock-up o f another 
335,000.

The major requirement o f raw material would comprise
o f:

i )  uniform glass capillary and i f  prismatic
type of c lin ica l thermometers are required, 
the most popular type with an ova lity  and isoce les  
triangu lar cross section, can be imported from Com ings.

i i )  High-grade mercury which could be imported 
from various sources such as Brazil,
C h i lC ,  I t a ly  etc. ______

i i i )  hydroflouric acid manufactured in  most 
countries including in  developing countries 
lik e  India -

iv ) Bees wax for coating with a formula fo r  
composition to be provided by the source 
from which the teennoiogy is  being obtained .

v) F ille rs  with formula to be provided by the 
source of technology —

Operating Personnel and Supervision and Management

The break-up o f the operation personnel can be 
given as under:

Ho. Salary per month Total wage per month

i )  unskilled 149 
workmen

90 V 3 13,410
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Mo.

i i )  Foranan
supervisors.

i i i )  Administrator 

iv )  Managers

Salary per 
m onth.

4 200 5

1 500

2 375

Total

Total wage per month

$ 800

500

750

15l6.fi

This is  on the basis o f a unit to manufacture 2 m illion  
pcs/year.

For the training i t  i s  estimated that the Supervisor 
should be able to e ffec t training to unskilled workmen to carry 
out the manufacturing processes involved apart from the 
processes involved in  calibration and checking in  a matter o f 
four weeks o f unskilled and two weeks sem i-sk ills  workers.
In  the case o f calibration this would take probably a period 
o f  eight weeks to train a skilled worker to undertake calibra^ 
tion  independently a fter a period o f 8 weeks.

I f  i t  is  intended to take personnel from India for 
train ing, provision would be required to be m$Le as under:

Grade *A* 
Administrator

Grade 'B' 
Manager

Skilled
Technician

$150 a day plus hotel accommodation 
5 star hotel -  short periods o f  
8 weeks each during one year is  
needed

$100 a day plus accommodation 3 star 
hotel -  short durations o f 6 months 
to a.maximum o f 6 months
to train loca l sta ff -  350 a day 
plus accommodation with canteen 
fa c i l i t ie s  or $ 800 a month for a
period of 12 months with conveyance 
and canteen fa c i l i t ie s

in  addition, a ir fare to and fro and cost o f boarding 
and lodging.

t
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S

Inventories

Inventories would consist o f:

Raw materials 35,000
on 6 months basis 
S em i-m an u fa c tu r  es
& finished goods $ 35,000
on 6 months basis.
Salaries and wages $ 95,000
fo r six months.

This is  based on the basis o f a unit for 2 m illion  
pieces and in  the case o f 6 million pieces/year, th is w ill  be 
correspondingly increased.

F e a s ib ility  analysis

The cost per unit in  the f ir s t  year (the capacity is  
yet to be established and the second sh ift is  yet to be started) 
w ill  be SO.45 based on the production o f one m illion  pieces 
a year. In  the second year when the second sh ift i s  working, 
and the capacity would increase to 4 m illion , the cost is  
lik e ly  to drop to SO.35 and when the third unit is  insta lled  
the capacity would go up to 6 m illion within the overa ll 
supervision of same technical personnel, marketing cost w ill 
also remain same, the estimated cost per piece w ill be in  the 
region o f SO.30 per piece.

A summar. statement is enclosed as ~ apper i i  i v ~  which 
w ill  give the cost o f  fixed assets and wo iking capita l under 
major heads.

Special recommendations

The processes involved lend themselves to a d ivers ifica 
tion i f  required into production o f chemical thermometers and

A
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special-pui'pcse thermometers used in meteorology observations 
as well as special thermometers used in Industrial processes 
except that a snail metal workshop would have to be added to 
prepare the metal sheaths to act as protective sheets i f  
the mercury thermometers are to be used for Industrial processes 
for immersion into tanks. This can be produced with the s?me 
technological processes without any increase in investment 
in  additional plant and macninery. The only difference would 
be that the raw material fo r  glass and capillary might be o f 
d ifferen t bores and diaaters suited to the types o f  thermometers 
to be manufactured.

As distribution is  dependent upon marketing channels 
used, assuming that distribution w ill take place through trade 
channels, i . e .  wholesalers and reta ilers , the cost of this 
should be estimated as 1/3 o f the cost o f factory cost o f 
thennomters to arrive at the re ta il se llin g  price in  the market. 
This distribution cost can further be reduced i f  d irect sales 
are made to the health service centres and to wholesalers, 
down to a figure of 15# o f  the cost.
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Appendix I
or VMm A V m  UA PtTT'ATC’D V ’ D rv^TTT'D C,W TCT«Q s v - o
*  4JCU1 A  A l W  K i f t y j !  1 t  ■■ ‘  ■ *» »  ■ ‘  « ^  • ■ ■ ■ ■ ■ *  > » . CLIIHCAL THERMOMETER M&NUFACTURISG CJNIT

f

S..\!o. Name o f the "•achine Rees.! i red fo r 2 million unit
No. Value

(u.s.n
1 2 3 4

1. Pro lection  Microscope

1. Pro jection  Microscope 5 15,000

2. Oyname 1 250

3. Batteries 2 250

4. E lec tr ic  Rotor 1 100

2. E lec tr ic  flirnace 1 12,500

3. Mercury d iffu s ion  pump 2 25,000

4. A ir  Compressor 1 2,000

5. Compressed a ir  o i l  removal f i l t e r  
with prossure regu lator connection. 3 sets 375

6. E lec tr ic  motor

1 HP -  One

. . 3/4 HP -  Two 3 375

7. Shadograph 15 5,000

8. Petro l gae generating unit 2 n cn o

9. Water baths 3 250

10. Water bethe 4 750

11. Water baths 4 375

12. Pantograph 4 5,000

13. Pantograph racks 30 2,250

14. Pantograph p lates 2 50

15. Oividing machines 3 3,750

16. C entrifugal machine 1 250

17. C entrifuga l machine 1 375

18. Hand centrifuges 2 15

19. Hand centrifuge fo r  thermometers 1 30

20. E lec tr ic a l centrifuges 1 125
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1 2_________________  i Z

21. Cont r i fuges 1 15

22. Mercury f i l l i n g  system 1 1,000

23. Mercury washing column 1 250

24. .D esiccators 2 25

25. F ill in g  plant 1 250

26. Stand and clamp with above 1 25

27. D esiccatorp late - 1 <2

28. V ertica l pump 1 25

29. D esiccators 1 17

30. Desiccators 1 45

31. ' Desiccators 3 125

32. A ir  Compressors 1 1,000

33. A ir  compressor 7.5 H.P. 1 500

34. E le c tr ic a l furnace 1 1,000

35. fsrcury  d is t i l la t io n  Apparatus 
with rotary pump 1 500

36. One set d is t i l la t io n  apparatus 1 125

37. One mercury d is t i l la t io n  apparatus 
double stage 1 250

38. One alcohol d is t i l la t io n  g lass  
apparatus 1 125

39. Pointing baths 6 1,875

40. Constant temperature bath with 
troys 3 1,500

41. Thermometers casa 2 12

42. E lec tric  motor 1 H.P. 1 100

43. E lec tric  motor 1/66 H.P. 1 20

44. R efrigeration  unit 1 1,000

45. Vacuum pumps 1 500

46. E lec tric  relaya 3 125

47. Class cutting machine 1 37

48. Dropper casa 1 12

49. Colouring machine 1 50

A
t



50. Voltage regulator 1 50

51. Oxygen regu lator 1 37

52. Tullu Plotor pump 1 50

53. Worm reduction gear box 1 150

54. Worm reduction gear box 1 125

55. Hot p la te  fo r  gas with stand . 1 50

56. Voltage S ta b iliz e r 1 200

57. Cane Torelng 6 12

58. Transformers 2 125

Tota l 35,639 

+  Spares 9  10^ 8,564

94,203 

Say 3 95,000
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Appendix II

PLOW IN A CLINICAL THERMOMETER MANUFACTURING UNIT

^  Blowing Section

1 f
Constriction and 

Bulb measuring

y
Mercury f i l l in g ,  

topping and sealing

v
Pointing, Graduation, 

inspection and grading
Packaging -----^ Output
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Appendix I I I

COST OP RAH MATERIALS FOR AND ESTIMATED SALES 
FRICE OF CLINICAL THERMOMETERS
(At minimum recovery of 66$)

C ap illa ry 250 p e llo ts

a $ 250 per p a llo t $ 62,500

Mercury 30 flasks

a s 250 per fla sk 7,500

Bulb g lass 500 Kgs.

a  $ 2 .5  per kg. 1,250

Hydroflourie Acid 50C Kgs.

% 3.25 per Kg. 1,625

Solvent 750 l i t r e s

a  $ 0.40 per l i t r e 300

Lubricating C il 600 l i t r e s

a t  1.25 per l i t r e 750

Miscellaneous stores 5,000

Machine repa ir  and maintenance 2,500

Total $ 81,425 

Say 82,000

^ o st  o f bare thermometer ■  t  0.23 per piece
S.

Add 5 Packing, forwarding t despatch expenses 
8 0*05 per piece*

Average ex -factory  cost «  I  0.23 +  $ 0*05 m $ 0.28

Estimated overheads •  $ 0*07

Average estimated
marketing expenses *  $ 0*10

Average s e llin g  price  
per piece: t  0.28 +  S 0.07 +  $ 0.10 -  i  0.45
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Annex IV
SUMMARY OF FIXED ASSETS AMD WORELÍG CAPITAL

Fixed capital

1. Cost o f buildings with a to ta l 
constructed area o f 1v000 aq.mt. • • t  250,000

2. Cost o f evaporative coolers and 
air-conditioning. • • 250,000

3. Plant and Machinery • • 95,000

• - S 595,000

/

Capital

or say I  £00,000

Uorkinq

1. Three months wages • * t  47,000

2. Raw materials -  6 months • « 35,000

3. Semi-manufacturers & finished 
stock -  6 months. « • 35,000

Notes In the cost analysis done in appendix I I I  ..that. a rrives  at 
$ 0 ,3 5 ,i t  does not take into consideration marketing coat 
which we have estimated at 10* depreciation o f the various 
fixed assets amounting to £60,000 and interest on working 
capital at 15* i .e .  $ 10,500/-.

t



XIX. INDUSTRIAL PROFILE O S  A  LIGHT E N G I N E E R I N G  COMPLEX

A. General

Based on a d e ta iled  ana lysis , i t  was observed that the e s ta b lish 

ment of in d iv idua l production un its to manufacture the fo llo w in g  

would not be economical:

a )  S u rg ica l instruments inc luding dental equipment

b )  H ospital appliances

c ) Blood pressure apparatus and stethoscopes

As the production processes and technology are s im ila r  in  nature fo r  

a l l  the above three groups, a combined p ro jec t p r o f i le  fo r  a l l  the 

above products has been worked out.

Market Demand Potential_________  _

The market demand po ten tia l fo r  the products i s  l is te d  in  appendix  j l . _

In  view o f the wide range o f sp ec ifica t io n s  and designs o f the 

products c la s s i f ie d  fo r  the p ro f i le ,  the design preferences in  the 

Arab countries7' and the more popu larly  accepted in tern ation a l s p e c if i 

cations were considered. The sp ec ifica tion s  are 1>ased m iinly on the 

Indian Standards In s t itu te , B r it ish  standards and other in te rn a tion a lly  

accepted manufacturing agencies. A l i s t  o f the sp ec ifica tion s  fo r  the 

products i s  tabu lated in  appendix I .  . .



#
The technology of manufacture of the products mainly 
^relates to ligh t engineering practice, thou î ' the 
production of stethoscope, and .blood pressure apparatus 
interact with the technology of plastics, rubber and 
glass. The overall manufacture of these items would 
also fo llow  the same pattern as in  the case of other 
products in the l i s t .  Since the market off-take 
indicated fo r these two items does not appear to be 
attractive ehough to commence unit lin e  production 
i t  is  preferred to tfceat these two items along with 
the manufacture of other products. When the marketing 
of ACDIHA's products improves to a satisfactory 
leve ls  both in internal as well eus export markets, 
a decision could be taken to lay out separate units 
exclusively fo r  these products.

The production fa c i l i t ie s  that would be necessary fo r  
processing the bulk of the products include: ' '
a) Ferrous and non-ferrous foundry(the present 

indications on the market o ffta k e  do not ju s tify  
the establishment of a foundry exclusively for 
medical appliances. I t  is presumed that the

castings fo r  the perspective programme w il l  be procured 
from other foundries said to be available in the 
Arab countries or i f  necessary from other developing 
nations).

b) Precision machining — substantial range of the 
products w ill in'clude precision machining.

c) • Some of the components/products would also need
medium engineering fa c i l i t y  fo r  machining.

d) Substantial quantum, of work w ill also include welding,
presswork, fabrication and assembly.

e) Other operations which w ill  be required would be 
electroplating, anodising, painting (over» baked) and 
enamelling.

-  168 .-._
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f  ) A number of components/accessories lik e
electro-motors, controls and general hardware 
may be bought out.

Based on the overall considerations of technology 
b r ie fly  mentioned above and the pattern of market 
potential indicated ea rlie r, a phased production 
programme has been worked out and indicated in _
appendix I I .

In order to assess the requirement of plant and 
equipment fo r  a viable production programme -that 
would also meet the market demand in a phased schedule, 
a detailed analysis of equipmentwise work content 
has been made and indicated in appendix rv.

For purposes of identifying the types and number 
of equipments fo r  the phased programme, i t  is  assumed 
that the plant w ill  work in  two sh ifts in the f i r s t  
year and in three sh ifts in  subsequent years.

Plant Layout -

In the experience of the authors, i t  i3 f e l t  that the 
annual market demand fo r  these products w ill not be 
uniform and consistent. There w ill be fluctuations 
in  demand. I t  would be essential to take up fo r 
development, experimental production and commercial 
exploitation of more and more sophisticated instruments 
appliances and equipment. I t  is  therefore proposed ' 
that th® plant layout of the proposed unit should be 
functional and not in a flow -line pattern. The 
requirement of flo o r  area fo r  the fu l l  complement of 
equipments fo r  each of tha shop has been worked out 
and given in table below:



üuidling Area in Sq. Meters.

1. Machine shop 1,536
2. Press shop 1,536
3. Fabrication shop 1,536
4. Assembly shop 2,458
5. Electroplating 768
6. Painting 1,536
7* Stores-Haw Materials 460
8, Stores -  Finished products 800
9. Packing 800

10. Administrative Building 200
11. Miscellaneous 500

Total "  12,130 sq.mts.

While working out the requirement of workshop space, 
provision has been made to include auxiliary space 
requirement lik e  shop stores, tool stores, inspection 
space, maintenance locations, space fo r secretarial 
assistance on the shop flo o r  and finished products 
stores, with the requirement of tooling fo r  other 
projects and a separate p ro file  is  enclosed fo r  a tool 
room. As such, fo r  purposes of this p ro file , tooling 
costs have been evaluated and assumed in the fe a s ib ility  
analysis. As a corollary, no provision fo r  too l room 
is  included in this p ro file .

The various types of raw-materials end other standard 
items required fo r the phased f iv e  years programme fo r  
the d ifferen t products have been calculated and evaluated. 
Accordingly, a l i s t  of equipment required with general 
specifications is  given in appendix v .



The requirement of land fo r  this project is  expected to 
be 1 .0  lakh (100,000) sq. mis. p rov id ing fo r  poss ib le  expansion 

to three times the present capacity rating.

The details of tooling that would be required fo r  this 
programme have also been assessed but th is w i l l  "be taken 

up in a separate p ro f i le  ~For TooT Room.

Services
Taking a to ta l view of the plant and equipment in multiple 
sh ift working, the requirement of e lec tr ica l power has 

been worked out and indicated below.

a) Maximum demand -  700 KVA
b) Power consumption per annum 9*81,800 units.

For purposes of operating the unit in the multiple 
sh ifts as indicated in the production programme, the direct 
’-labearrequirement has been assessed and indicated in

_appen<y_x V I . ________

Based on the normal engineering practice, the requirement 
of indirect labour including managerial, supervisory 
and auxiliary services lik e  inspection and quality control, 
maintenance, store keeping and works accounts, general 
and personnel administration, has been made and lis ted  
in ap pen d ixV I.

Feas ib ility  Analysis

Certain assumptions have been made fo r working out the 
fe a s ib ility  analysis. They are lis ted  below;

1) Auxiliary material 2# on sales value
2) Repair & maintenance 1?* on cost of plant &

equipment.
3) Depreciation;

a) Building 5#
b) Plant & Equipment 10#

66.6# of the Training expense 
has been amortised in the f i r
year of operation and the re- 

remaining has been amort
sed in the 2nd year of op?r a 

t i  cr.

4) Training
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2  ̂ on investment. f
1* on sales value.

15# fo r  six months require
ment.

12.55̂  on sale value.

■ This provision has been made 
fo r  two items namely
(a) Operation Theatre table- 
hvdraulic - major and

(b) Dental Chair at 8;® of sale 
value.

Based on the above assumptions and the data reflected in 
the earlie r paragraphs, a comprehensive fe a s ib ility  

. analysis has been made and given in  appendix ix. I t  w il l  
be seen that the plant w ill  breakeven in the second year 
of it s  operation and reach a return of in the second 
year of opei-ation. However, i t  may be noted that the 
analysis does not take into account the cost of land.
I t  is  understood that the cost of land varies from 
place to place even within the same country, and that 
special concessional rates are made available by the 
Government in  ceitain industrial areas. Thi3 w ill  
su ffice to say at this stage that the plant proposed 
w ill  result in  a breakeven in the second year and 
satisfactory return on investment in the third year.

Special recommendations

T. ~ While bulk of the products in  the l i s t  would
be developed, pooled up and manufactured with the 
s ta ff pattern provided fo r in the p ro file , i t  would 
be advisable to take up the following items under 
licence in collaboration with established manufacturers 
in the west:
i )  Operation Theatre table, hydraulic - Jlajor

i i )  Dental Chair. 1

5) Consultancy fees 
61 ¿disc. expenses
7 ) Interest on working 

capitLL

8) Marketing.

9) Boyalty

1
ii
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2 j This recommendation has been made in order to expose 
the technical s ta ff and workers to the design 
features of the la test designs of hospital equipment 
and also to meet the ready acceptance of the medical 
profession.

• »

3* As already indicated, the production of blood
pressure apparatus and stethoscope could be separated 
out from this unit at a suitable time when the 
market so warrants.

Taking an overa ll view of the infrastructure available
in  the Arab countries, i t  would appear that the choice to locate  

th is  unit would e ither be in Egypt or Iraq . This decision is  to 

be taken by ACDIMA.

Conclusion

While the plant proposed is  a general purpose and ;
• l

versatile unit, in  order to take up wide range of product- 
mix, i t  would also be necessary to develop ancillary j
supports in the region so that the parent body concentrates 
on more c r it ic a l aspects of manufacturing fo r  new develop- ‘ 
ments and products and u tilis e  the ancillaries fo r  the 
common requirements. ;



B. S u rg ic a l instrum ents

—  ̂ Surgical , instruments have been included as a separate 
project hut within the ligh t engineering complex 
proposed fo r  the ACDIÜA project.

The main consideration in introducing these items
is  the satisfactory sk ills  and experiences • available ■. 
in 'concerned Arab Countries. ” .. . _______

However, the p ro file  is  only fo r  the lim ited production 
of 300.000 numbers including Haemostic forceps, 
scissors, dissection forceps, needle holders, instruments 
fo r  gynocology and tooth extraction forceps as indicated 
in  appendix X.

The plant and equipment proposed in  appendix XI does 
not include fa c i l i t ie s  fo r  a fo rge  _ and toolroom.
Forging could be obtained either from the existing forge- 
shops in  Cairo or in Baghdad. I f  necessary they could 
be obtained from India also. Provision of a separate 
forge sh®p fo r  surgical instruments production at 
the le v e l of '300.000 /annum w il l  not be economical 
unless the production is  expanded to at least 1.5 m illion  
numbers/ annum.

As and when the production fo r  surgical instruments 
increases the manual operation also w il l  have to be 
spread out into small-scale units. The integrated 
plant fo r  such a massivt production w il l  also not be 
economical. Product mix proposed fo r  this p ro file  has ' - 
been so selected that the unit w il l  break even in the 
f i r s t  and second year depending upon the rapid develop
ment of sk ills  and productivity. The fe a s ib il ity  
analysis i3  indicated in appendix x i i .



Requirement? of the investment, manpower, raw material 
and services are indicated in appendix m i .

The p ro file  does not also indicate the details of raw 
materials as i t  has been presumed that the forgings w ill 
he obtained from elsewhere.

The surgical instruments production should be treated 
as an*'in tegral part of the ligh t engineering complex 
proposed and its  importance assessed in terms of providin 
the surgeon requisite instruments along with the other 
items of medical appliances and equipment included in 
the report.



Appendix I

lià J O n  I T E iïS  OF m rlL lC A L  SQdPTiSîiT

BINAURAL COMBINATION -  STETHOSCOPE

With in tegra lly  moulded *Yf shaped 
tubing

SPHYOmn ANOmETER:

Mercury type

UEIBHINC MACHINE,INFANT

Spring Balance« se lf-ind icating type

The pan fo r the baby w il l  be an open 
ended trough o f approximate dimwntions*

550 x U300 X 0 125 omi 
Capacity -  15 Kg. -  Graduation 50 gtm.

ELECTRIC SUCTION APPARATUS* IS* 7080-1973

Tuin-bottJa auction apparatus, ,
housed in  a cabinet and provided 
with castors fo r mobility. Each 
receptacle capacity* 2.3 lit r e s  
approx. Single-stage rotary vacuum 
pump to obtain 635 mm Hg.

IS* 3391-1965

IS* 3390-1965 

BS* 2744—1956 

IS* 2489-1963 

BS* 1887-1966

FOOT-OPERATED SUCTION PUMP*

flaunted on wooden base f it te d  with 
2 Nos. o f 500 cc Bottles.
Ultimate vacuumof pump 660 mn Hg.

CENTRIFUGE, HAND-OPERATED

to hold two test tubes.

CENTRIFUGE, ELECTRICALLY-OPERATED

with d ia l rheostat control 
motor for variable speed upto 
4830 RPfl on AC mains -  Cast 
Aluminium housing with rubber 
shock -  mounts -  Six place angle 
head for 15 ml. tubes.

HOSPITAL STERILIZERS -  TA8LEP00EL* IS* 5022-1973

(Boiling Water type) BS* 2904-1957

Size Length Width Depth Uattaqe

Small 300 150 125 1000

Medium 430 200 150 2000

Large 510 200 150 2500
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Features:

— Heat Control with automatic ejection device.

— Special recessed lid  to prevent water dripping 
outside the s te r iliz e r .

-  L ifting device fo r perforated trey.

-  A ll components other than drain cock and 
heater are made o f stainless s tee l.

9. BOWL AGO UTENSIL STEHILIZERS IS : 5035-1969

(Pedal Type) (S te r iliz e r  Oressedere)

Electrically-heated, with foot pedal 
l i f t in g  and s ilen t pump closing action.

Size: L760 x W500 x 0480 mm.

Load: 12 KW -  3 phase, 440V Ac mains.

10. PORTABLE PRESSURE STERILIZER

Electrically-operated, cast aluminium 
construction -  self-contained immersion 
type heating element and automatic 
thermostatic control, pressure release 
valve end p ilo t  lamp. Fitted with 
t i lte d  pressure gauge.

Caoaeity -  15 l i t r e s

Load -  1OG0 watts.

11. VERTICAL STEAfl STERILIZER -  
PRESSURE TYPE :

To operate at 20 p .s . i .  S te riliz in g  
temperature 260°F (127°C)
Size: Dia. 400 mm x 600 mm deep

Heating capscity «• 8 KU.
Fitted with Thermostatically controlled immersion -  
heater, p ilo t lamp, water leve l indicator, pressure 
gauge (Dacket), Compound gauge (Chamber) with 
safety and blow-off valve.

12. HORIZONTAL -  CYLINDRICAL AND RECTANGULAR IS : 451C-1968
STEAW STERILIZER -  PRESSURE TYPE BS* 3220-1960

BS: 3219-1960
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E lectrica lly  heated to operate.at a 
worthing pressure o f 2*25 KG/Cin 
(136°C) with necessary controls and 
safety devices.
Sizes:
Cylindrical — 500 nun dia x 900 mm length 

heating- 15 KW -  440 Volta

Rectangular: W 600 x L 1500 x H 900 mm«

heating -  20 Kill -  440 Volts

13. WATER STILLS FOR PYROGEN'. -  FREE IS : 3830 -  1970
DISTILLED WATER -  (e le c tr ica l)

Capacity -  2 litres/hr

Wattage -  3,000
E lectrica lly  heated, round shaped 
stainless s tee l s t i l l  for easy 
cleaaing -  Wall mounting type.

14. WATER STILLS FOR PYRCGEM —FREE OISTILLED ( Fuel-floated)
WATER CAPACITY -  2 lit/h^ur

round shaped stainless s tee l s t i l l  
fo r easy cleaning -  wall mounting 
type.

15. ELECTRIC BACTERIOLOGICAL INCUBATORS IS : 3118-1965
Inside Chamber s ize : (in  mm)

Size Width Depth Height Wattage

Size I 350 350 350 1000

Size I I  — 450 450 600 1500

Size I I I 600 600 600 2000

Double walled Inside made o f  thick anodized aluminium with enamelled 
stee l exterior. The door has "double viewing" glass window to permit 
observation without disturbing thermal conditions.

The adjustable temperature control is  by bi-metal thermostat from room 
temperature to 70°C. Provided with perforated shelves adjustable at 
any leve l, to work on 240 vo lts AC mains, motor with a ir  circulating 
fan is  provided for size I I I .

16 DENTAL CHAIR: 

Power operated

IS: 6116 -  1971
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Heavy non-tip base, raises, lowers, 
locks and completely revolving. Full 
automatic foo t-rest. Seat and back 
rest sprung uith foam rubber.

Seat height -  550 mm with a travel -of 
200 mm. Outside width 635 mm.
Seat o f the chair to carry 300 kg, ■ •

• •

17. OPERATION THEATRE TABLE, HYDRAULIC -
PIA30R. IS* 5291-1969

Length — 1800 mm

Width -  500 mm

Height -  750 mm minimum { . „
1150 mm maximum \ — nB

-  Hydraulic l i f t  controlled by foot pedal

-  Trendelenburg end reverse Trendelenburg
positions 45° + 3°

-  Lateral T i l t  20°

-  Three-Section eta in less-stee l table 
top' uith large perineal cut-out for 
drainage tray,

-  Full width adjustable head rest

-  Toot extension
i

-  Shoulder support
-  Anaesthetic screen

-  Short and long la tera l supports on 
kidney elevator

-  Leather w ristles
-  Knee crutches
-  Shoulder Bridge

-  Permeable Table top for Radiography 
with Cassette trays,

-  flaunted on heavy duty castors 
with non-skid compensating flo o r 
locks actuated bya pedal,

18, TABLE,OPERATION, GENERAL PURPOSE IS* 6328-1971
(N014-HYDRAULIC)

Dimensions * Length -  1800 mo
Width -  500 mm
Height -  865 mm.



-  Frame work o f continuous lengths o f mild 
s tee l tubes, securely welded to give desired 
shape* The flo o r ends o f the tubular frame 
work is  f it te d  with metal shoes with rounded 
edges*

-  Table top in  three section with shoulder 
rest and lithotomy rods*

-  Trandelenburg 30°
-  Reverse Trandelenburg 20°

— Head section capable o f  being raised 
to 60°from the trunk position, and 
leg section capable o f being lowered to 
about 90°*

19* TABLE -  EXAMINATION * IS* 4787 <<966

Consisting o f firm s tee l frame work 
and metal top with adjustable Head 
plate and legs f it te d  with rubber 
Shoes*

Length -  1830 mm

Width — 510 mm

Height — 750 mm

20* INVALID WHEEL CHAIR i IS* 6571-1972
Non-folding type -  self-propelled  BSs 3124-1959 (Type A)
or pushed by attendant, made o f
tubular s tee l welded frame tfrith
cane/cu8hioned seat and back* Hand*
opprated positive-locking safety
brake*

Overall s iz e i Length s 1050 mm 
Width * 680 mm
Height t 950 am

21. HAYO'S INSTRUMENT,STAND I ISf 6905-1973

with height adjustment, s tee l 
tubular frame and stainless s tee l 
tray -  Oven Baked fin ish  mounted 
on antla ta fie rubber castorss

Tray size? 560 x 415 mm adjustable 
in  height from 830 to 1270 mm

IS* 4035 -  1967 
BSs 2563 -  1967

Consisting o f welded tubular stee l frame

22* jfPETCHER TROLLEYS* 
(Without Topfr
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work on antistatic rubber castors» for 
Indoor use in  hospitals*

Overall sizes Length 
Width 
Height

1220  am 
610 no 
785 on

23* STRETCHER I • •

With hard wood poles and handles with 
plain canvas cover» metal transverse 
bars» quick release pattern* Ptounted 
on s tee l hoop feet*

Overall* Length -  2290 on
Width -  585 on
Height -  150 mn

ISt 4o37 -  1967 
BSs 896

24* Hand operated -  continuous knapsack ISs 3906 -  1974 
Sprayer -  Piston type s 16 l i t r e  cap*

25* Hand operated Compression Knapsack 
Sprayer norv-pressure retaining type

Capacity« 9 litre s *



Appendix II
ESTIMATED PRODUCTION AND CONSUMPTION OP MEDICAL APPLICANCES

(For the f i r s t  f iv e .years o f  operation)
•1. Product Expected Quantity 

In  ua*- by 5th year
Estimated annual production

Ito#
1 11

’ . ' I I I  »• '
U t

r  • • »
IV

» • | ' • .* 1 » • ' 6 7
V♦ • M  f a

.1. 2. 3. 4. i 6. « ■ • ><. • 1 6. • ........... 7, 11 it I I 8 , '

1.
2.

Si

4.

5.

6. 

7.

a .

9.

Binaural combination atathoooopo 
SP hygno manometer (narcury typa) 

Weighing Machine, Infant 
C lactrlc  Suction apparatus 

Toot operated auction pump.

Centrifuge hand opo-atad.
Centrifuge C lo c tr iea lly  oporaatod

Hoapltal a ta r lllx a r  (TabU *o d e l) 
Bolling watar typa.
Bowl 4 utana 11 a ta r l l l ia r  (P ed a ltyp e )

98.000

52.000 

13,475

4.970
4.970 

5,195 
4,595

24,150

6,020

12600

6900
1800

700
700

BOO
600

34)0

BOO

IB 900 

10400 

2700 

1050 
1050 

1200 
900 

4800 

1200

18900

10400

2700

1050
1050

1200
900

4800

1200

18900

10400

7700

1050
1050

1200
900

4B00

1200

18900 

10400 

27 00 

1050 
1050 

1200 
900 

4800

1200

10.

11c

P o ltb li Prenaijra a ta r l l l ia r
Vartlca l atoam a ta r l l l ia r  
(Praaauro typa)

6,720

2,310

900

300

1350

450
1350
450

1350
450

T3SO
450

12. Horltonal -  cyllnd r l6 e l 4 roetangular 
ataam a ta r l l l ia r 5,670 760 1125 1125 1125 1125

13. Hatar a t t l la  fo r Pyrogen free  
d la t I lia d  uotar (e le c t r ic a l ) 3,535 450 675 675 675 675

14. Watar a t l l la  fo r  pyrogan' Proa 
d la t I lia d  water (fu e l heated) 12,726 1700 2550 2550 2550 2550

15. C lec tr lc  B acterio log ica l 
Incubator a 1,960 260 390 390 390 390

1Ù. Dental Chair 4,970 665 1000 1000 1000 1000

17. Operation theatre tab le, hydraulic Major. 1,755 240 360 360 360 360
ia. Table operation, general purpoee 

(non-hydteullc)
4,970 665 1000 1000 1000 1000

19. Table examination 15,050 2000 3000 3000 3000 3000

20. In va lid  wheal chair 17,150 2300 3450 3450 3450 3450

21. Mayo'a Inatruaant atand 24,150 3200 4600 4000 4800 4800
22. Stractchar Trollaya (without top) 4,410 560 B70 570 870 870
23.
24.

Stroctchar
Hand operated eontlnuoua keepeecfc aprayor 
(Blaton typo)

21,350

31,500

2600

4200

4200

6300

4200

6300

4200

8300

4200

6300

25.
*

Hand operated compreeelon knap each 
apreyer (Non-praaauro typo) 35,000 4650 6971 6976 6975 6975

«*

1Ô2
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HAW MATERIAL HS^iaREMENTi: rX); 
I  ̂ MEDICAL APPLIANCES ICniC

b. Brass
casting (xg) 
Sec‘-Ions (k g ) 
Sheets(kg) 
Tehee (r)

30 30
50
t t -

5

tsoo 0500 7CO
10

CO

15 500 1700 2200

67 700 1200
10
200

C*  Phorphor Btonre/ 
Cun rv*tal

r f ' t ; r g c ( K g ) 50

d* S ta i' *'• -s te e l

Cratiig.^fkgJ - 
Soct4ons(kg) -
Sheets (kg) 
Tubcs(a)

32
340

I I I .  PUS TIC ' 4 G**ClITg  
PLirauR ETC (♦ ) 55.85 305.8 11.76 541.2

XV. CUSS (tubes
p l-i.e  receptacles 
t “ trro a e tc i) (5 ) - 88.23 _ J.S

V. e le c tr ic  *ot/jfa 
& ''CC S'G tICS 13294

-- '■ ¡»"art - — — —
V I. PVrV’ .a CASTORS k 

WKEL. . _ 941.2

V I I .  Herd tiare (1 ) 37.64 37.64 35.29 -

V IT I .  Tv -S irs  ( I ) 64.7 - 153.0

IX . PREMURE CAUSES - - - 705.9
y . k 'jp r iv * -  ¿ero - - - -

S k
x i .  U f " - : kc ry , Ciiblon - _
X I I .  I r s u I U l r g - - -

X I I I .  f^rsCL-RfC) 176.5 - -

XIV* Pì ì Eì¥ № . $ . p. - - 1294.'

47 235.3 5B.B2 117.6 -

117.6 -

Kotos- S a rla l nuabere indicated above the v e rtic e ! coluer.* re Cere to the dJe cription  « /  
the fledicel spplisncee indicated In  appendilo I I .

S E C T I O N  1

10
200

M a t e r i a l
N o . - 2. s. 5. 6. 7. 8 . 9. ia . 11. 12. 1*. n * .

(c v U r d r ic s y  (re c tin g u le r J
1 3 T . 14%

t l } S  (e ) ■ !

I  FXUrOJSi -
ca 'ttn ge(K g ) - — 4C0 - 10 380 - - - - - - - - - 770 r
aeetlone (Kgl 20 185 770 195 45 — • 5CC 100 500 2500 » 0 0 30r n 600
Tube* ( '  ) 2 _ • 2000 30 -  _ - 300 — 250 6C0 800 - -
She- ts (k g ) 1 5 240 1150 58 - 10 - “ - 3200 1000 2000 - -

i t .  Mm -rLRa:s IOC 1C
e. 4Vj*~lnluo ** "

C--sting(Kg) __ - - *15 «00 - •300 600 - - 390 71

Sections(kg) 19,0 30 - - - - 170 - - - - - - - - “
Sheets\«g) - 5 - - - “ “ “ 10 • “ “ - -

Tubes (kg) 50 B - - - - - - - - - - - - - - .

- - 2500 2500 4000 - • -
16C

_ . tarn №
2000 - -

300 - — SCO 7 OC _ _
470.62712 800 8500 2200 400 400

100 - - - “ 200 200 w
447

» -  294.1 823.5 541 658.8 352.9, 352.9

2152.’

- - 176.5 176.5 176.5 - - -

235.3
1 10117,« 1106,9 106,99 1794t 14117.6 941 “ -

176,6 5,88 705.88 1764,7 2588.2 - - -

:
588.2 1882.3 1764, 7 2355 - -

423.5

- - - « 8 . 7 »62.3 •
- -

W h 3 ' & %
705,90

m n r w »
4H 7f6
8579?!

294.1 294.1

22'

23:

62:



2C

23.

Aprer ■ x I I I

r.AW MATERIAL RETIREMENTS FOR 
MEDICAL APPLIANCES UNITS

131". 14:.
*tIS  (a ) . l l l ( b ) wu

t
N • »“S O 16 17 18 19 20

- - . 20,000 22500 200D
“ - 720 1100 1600 _ 700 15400 3250 500 3C0

3QrH 600 266 450 600 700 800 1500 800

r ■ : - “ - .  - - 4500 1488 170

1QC 1G0 100 5CC 230 «_ 50
. _ - SCO 100 - - -

- - 390 760 11fO SCO - •

- - - - - -

-

1
1

1
1

I
I

I
!

i efie 1600
2000

-
“

1 
M

 1

10 10
200 200 500 1000

- - - -
MOO

- - -

160 2C0 390 100G 90C
-

”

400 400 470.6 470.6 470: 6 633.5 294.1 47 _

200 200 - —

44? 447 564.7 - - - - -
352.9, 3 5 2 .9 - -

2152.9 2270.5 : -
“ = :

- - - - - _ - - 2747

2 3 5 .T 235.3 235.3 1176.4 3294 94.1 _ 58.3
941 - - - - - - - - -

- - - “ _ ~ “ “
-  7 0 .8

' • - “ 47C5.9 b T ’ .S — ” ”

423.5 623.5 823.5 - - - - -

- - _ _ 7050.8 ¿717.6
- - * (Baaringc) (Baarlnga )

294*1 294.1

21

390
36S

260

47Q.6

105.0

72 23 24 25

393 230 SO 30
940 -  -

50
186
too

117.6

1411.7

- 70.58 117.6 117.6

- 470.58 117.6 50.82
- -

- 345.9 2.94 5.88
• - “

- - - _
• - - -
- - •
• - 235.3 235.3
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A p p e n d i x  I V

PRODUCTION EQUIPMENT POR 100 MEDICAL АГ: -

' l . sc. ;ouir"*?nt 1. 2 . 3. 6 . c % 6. 7. 6 . 9. 10. 11. 12. ______5 д _ 14.

1. Centre Lath« _ 506 • _ 277 - - 1995 090 613 2107 s

2. Capetaln I 2215 572 296 1710 335 277 - - 297 230 1673 - ~
3. u t l l l n j  n/c 2nd 2 « * - - - - • “ - * -

operation
4, b i l l in g  a/c No.« - - 450 636 - “ - - 399 297 153 Г 2 1 • “

5. Horizontal Borer - - - - “ • * • “ ” ”
G. S lo ttin g  a/c - • 60 • - • * “ • “ * “ “ "
? . C y lin d ric a l grinder - • - - - * • “ ” — • -
9 . Surface Grinder - - - * * • — • • “

Honing a/c - - - - • • — “ • “ •
I']. Gear Hobhlng/shnplng - - 12П • - * * — • * ”
n . fltr.vjlua cut o ff  a/c 115 - - - - - ” • •• “ • • *
« у _ Scl.Threading a/c 645 * - - - “ “ “ • • *
-.3. R.-.dlal О г Ш / р Ш а г  d r i l  - • 1660 - • * - - - 148 153 930 “

u . Bench D r i l l 527 57 149 1229 335 630 821 266 796 297 77 372 - ' **
15. Bet.Tart _ 3016 - - - “ - - - • • - -
16, Trpplnr; a/c 105 - 179 665 56 - 149 - - ” - - -
IT . Po cr Hack Sm — — - - - - - 399 - “ - -
1J. G u illo tin e  ehaer _ 30 112 7 - -  . 266 399 - Si 243 -

13. Pres* Broke _ • - 223 - • - 260 796 - - 240 -
Plato f i l in g  a/c _ - • - - • - - 230 5ГВ 38 —

M bb lli^ j a/c - - - - - - “ - 796 - 77 434 - 139

•?-> _ Pipe bending - • • 335 112 - • - - - - - 231
Saanlng/Croovlng a/c - • 149 - - “ - 1606 “ - • 310 -
C irc u la r Sheet table - - • “ - * ~ - • “ - “ 38

cutting
:s. ’do ld ln) a/c - 572 - 2234 280 - - 1606 1995 - 960 6136 231
: s . S p l. Tube Sendirq fl/c 212 - - - - - “ “ * ” “

: з . Cnurjy Gelt grinder - - - G6b ” * ” • “ “ • ”

2G. f l y  Prase - - - - 112 • - 710 • “ 77 744 - ”

7 ), Crank Pres* S T 42 - • “ ” • • ” ■* “ •
3C. - d o -  10 T - - - “ * • • “ • •
31. Сг-чгк Praa- 25 T - - - 112 - - ~ 535 ~ •* “ •
32. -d o - 100 T - - - - • - - - “ • a - —

-T 3 . Hvrirs i ' l i c  Pré?» 10 T 105 438 - - - - • “ • “ • ~ ~
Geco CrawinQ Press 1S0T ** • 149 - - • - - - - “ - 46

"Л. O ff  hm d g r ln d ir g  fl/c 2742 - 149 • - - - 2410 - - “ “ 463
3 6 . In je c tio n  Moulding a/e 974 - - • • - - •* “ * - “ •

3 7 . Photo P rintin g m / q - 572 - - - - - •- - - • • A - “

3 3 . AriudUing - - - - - • - - *• - - - -

30 Clentrorplatlng 633 572 149 335 56 • • 35 9 223 153 496 116 ■*

* 0 . Patntirvj . . 2309 1340 1676 503 415 135 - 399 • 306 606 - 419

41. Ааву. к  f it t in g 6326 2309 636 1006 670 415 559 1607 3990 742 1532 15246 694 *

42. CnoaellXng - - 447 - - • - - - - • -

43. P ottab l. Bat orlndar “ • - - • “ * * - - * 6694 - t

aj  The aerial numbers correspond to those given in appendix I I .

S E C T O N  1



A p p e n d i x  I V

\' EQUIPMENT FOR 100 MEDICAL APPLIANCES UNITS

12. q . 14. 1S.. 16. 17. 19. 20. 21. 22. 23. 24. 25. 26
‘ *07 ? ~ 13300 9576 16644 - 1144 - - 940 • _ 32C22
•S7Z •• - - 2660 4778 545 - - 805 - - 1047 620 17702
- - ” — - - * • “ “ • 705 “ - 1003

: 31 • - 7900 1436 ' 327 _ • _ „ 14111
• - - — 1077 • - - — - - - 1077

_ - - — 862 - • - - • _ • 922
. _ - - 1995 1317 • - - - - - - - 3312
- _ - • — - - • - - - - - - •

• - - - 479 • - - - - - _ • 479
_ • - - 332 120 - • - - - - - 452
_ T - - • 2394 . - - - - • - _ 2514
_ _ - - 2660 598 - • - • - • - _ 3363

- - — - - • • - - • - • 84S
*2 , - - 2660 7182 - - - _ • _ 12753

- - 2660 5746 231 665 301 134 - 564 • - 1 « 1
. - - - - - - - • - • 3013
_ - - 332 - - - - 134 . - 1520

• - - - 327 332 763 161 48 _ - _ 2030
139 52 166 480 222 66 - 53 2 23 210 607 3154

36 - 161 1995 240 327 399 191 - . - - _ «850
34 139 - “ - - - - - - - 349 389 1703

_ 231 - 65 • • 327 390 191 - - _ - _ 2209
*0 83d - - - 555 399 1144 1073 48 « 349 233 5367
- 3a - ~ - - - - - - - - 4 1047 389 3501

139 • - - • - - - - - - • 177
<36 231
- _ 1257 720 - 4070 1331 1995 1526 1073 565 - 3142 2330 32043
- _ - • “ - • - - - - - — - 212
744 _ - - - - - - - • - • - 605
- - - - ~ - 221 - - - 29 466 349 233 2943

• - - - — • — - — • - — .. 42
_ - - — - - • - — _ 47 _ 47

■ * * - 44 “ - - - • - - - - 155 866
- - • — — “ - - - - - • 260
_ 46 - - • • - - - - - • .. 543
_ 4C3 < n  167 - — - — - • 161 - • _ * 523

1670 - 7162 - - - - 1073 - - - - 15609
- J _ - - — — - - • t • _ 974
- _ - - • - - - - - - 1 8 80(c«rp «ntry) • 572
-6 116 - 196 - - “ - - - • - — 196
‘6 419 - 3325 2394 221 _ - - • _ -*.047 776 11314
.46 694 - 262 1330 2394 1331 2992 2288 1073 f t l 585 470 _ m 2CS14

1676 1570 1330 17555 3993 2992 9155 1073 390 245 4169 4665 84959
.4 m - - • - • - - • • - - • 447

• * • - - 665 - • - • • - • 73

S E C T I O N  2



Appendix V

COST OF PLANT AHD EQUIPMENT REQUIRED FOR 
MEDICAL APPLIANCES PRODUCTION

S.No. Description of sauinnent Quantity Value (%)

1. Centre Lathes 8. 58., 360
2. Capstan Lathe . . . . A 95,300'
3. Automatic Lathe 1 3,760
4. Horizontal Boring machine. 1 50,000
5. Special purpose threading machine 1 18,560
6. Pipe threading machine i 600
7. S illin g  machines A 35,350
8. Gear hohhing machine 1 23,520
9. Slotting machine 1 5,000
10. Cylindrical Grinding machine 1 11,870
11. Surface Grinding machine 1 6,000
12. Tool and cutter grinding machine 1 4,700
13. Carbide Tip Tool Grinder 1 700
H . Honing machine 1 2,250
15. Inject!on moulding machine 1 11,760
16. Abrasive cut* o ff machine 1 3,760
17. Powder Hacksaw 1 1,530
18. G illo f in e shear 2 7,060
19. Nibbling machine 1 7,290
20. Circular sheet metal cutting machine 1 240
21. Gankpress deep drawing 100 ton* 1 11,760
22. Crank press 16 ton 1 3,530
23. Ply press 1 240
24. Press brake 1 17,640
25. Plate Bending r o l ls . 2 5,880
26. Special tube banding machine 1 240
27. Grooving machine 1 590
28. Badial d rillin g  machine 2 7,060
29. P illa r  d r illin g  machine 2 4,700
30. Bench d rillin g  machine A IO « _& o o

31. Tapping machine 1 700
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S.No. Description of eauicment Quantity Value ($ )

32. Polishing machine 4 3,760
33. Pedestal Grinding machine 3 2,120
34. Bench Grinder - 3 290
35. Emery belt Grinder 1. 350
36. Photo printing- machine and , 

Anodising set up 1 16,820
37. Set up fo r  Electro plating 37,060
38. Shot blasting machine 1 11,760
39. Welding equipment:

a) Argon arc welding v
b) Arc welding 1
c) Spot Welding ^  ' f
d) Seam welding {

e) Gas welding f

11 760

40. Auxiliary equipment fo r  assembly 3,530
41. Set up fo r  painting 26,760

.CM Equipment fo r repair k Maintenance 11,760
43. Wood turning lathe 1 600
44. Wood sawing machine 1 600
45. Wood planning machine 1 700
46. Accesories fo r  the above machines 34,200
47. Measuring instruments accessories 17,000
48. Air Compressors 3 9,400
49. Material Handling equipments 87,060

j Total:
* ■677,58GT_.

50. Miscellaneous:

a) Vehicles 23,530
b) Furnitures 23,530
c) Office equipments. 26,000

51. Cost of iastallation/erection of 
E lectrical mechanical equipments.

27,585

102,645Grand Total
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Appendix VI

ESTIMATED PERSONKEL EEQOIREMEUTS

HAN BOWER REQUISE.HNT (DIRECT)

Cadre -«quirement 
fo r 2nd shift 
operation

Requirement 
fo r  3rd sh ift

Machinist 80 36

Fitters 4-2 21

Welders 12 6

Finishing 16 5

Carpentry & 
Packing 6 8

Total 156 68

WAGES & SAL ABIE- ?Q3 DIRECT HAN P0V7E5

I .  For two sh ift operation

80 persons © £  E25/month 
76 persons © £  E50/month 

Total

P 61,538 per Annum. 
P 1,16,923 * "
P  1.78,461 " ^

I I . For 3rd 9hift operation

34 persons © £ E25/month P 26,154- per annum.
34 persons © £ E50/month P 52,307 "

78,461 " "

l

»
tI
l

i
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MAH POvüER SSQUIHT-gTTT (IKDIRECT)

Value in  jS

Managerial 5 20,000

Technical 
Supervision 15 32,307

Non-Tecßnical
Supervision 5 10,769

Quality Control 2 + 4 10,460

Auxiliary Staff 31 39,230

Security 1 + 5 6,000

68 1,18,766

ADDITICELI MAH POWER POH 5QS» IECBSaSS IH PBODÜCTIOK

Technical Supervision 3 6,461

Quality Control 1+2 5,230
Auxiliary sta ff 5 5,385
Security 3 2,307
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Appendix V II

ESTIMATED COST OP LAUD, BUILDING AMD UTILITIES

g ) L aHD

Required land area 
free of cost

50t000 sq. mt,

to) BUIIDDfG

Required area -  
Cost of Building: 0

12,130 sq. at. 
£ E50/Sq.mt. 
£.15,55,128/-.

C) UTILITIES 

i )  POWER

Maximun demand 700 KVA 
Consumption/Annum 9,81,800 KY7H 
Cost of power ?  70,907

,i )  water

Consumpti on/Annum 
Cost of water

90,000 cu. m. 
£ 7000.

+
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Appaadix Vili

SALES VALUE OF XEDICAL APPLIANCES

S .No. Product
tomi al
Qty._

Unit
Price

Total Price 
fo r  1st ye»:

1. Binaural combination stethoscope 12,600 6.26 79,128
2. SP hygno manometer (Mercury type) 6,900 17,05 117,645
3. weighing Machine, Infant 1,800 •15,30 27,540
4. Electric Suction apparatus 700 279.6 195,720 _
5. Poot-operated suction pump 700 25.9 18.130
6. Centrifuge, hand operated 800 14.71 11.768
7. Centrifuge, E lectrica lly operated 600 91.18 54,708
8. Hospital s te r iliz e r  (Table Model) 

Bolling water type
3,200 58.82 188,235

9. Bowl & utensil sterilizer(Pedal type) 800 470.58 376,464

10. Portable Pressure S terilizer 900 91.20 82,080
11. Vertical steam s te r iliz e r  

(Pressure type)
300 452.90 135,870

12. Hori zonal -CylindTrlcal 4 rectangu
lar steam steriliser*

750 2118.00 1,588,500

13. Water s t i l ls  fo r Pyrogen free 
d is tilled  water (ElectricaiX}

450 83.52 37,584

H . Water s t i l ls  fo r  pyrogen-• free 
D istilled  water(fuel heaxad)

1700 74.70 126,990

15. Electric Bacteriological 
Incubators

260 186.70 48,542

16. Dental Chair 66 5 167.60 111,454
17. Operation theatre table, hydraulic

Maj or
240 2,176.50 522,360

18. Table operation, general purpose 
(non-hydraulic)

665 167.60 l 11,454 '

19. Table, examination 2,000 42.35 84,700

20. Invalid wheel chair 2,300 76.47 175,881
21. Mayo's Instrument stand 3,200 40.60 12Sqi920
22. Strectcher TrollSJes (without top) 580 38.80 22,504
23. Strectcher ' 2,800 17.76 49,728
24. Hand operated continuous knapsack 

sprayer (?i3ton type)
4,200 42.35 177,870

25. Hand operated compression knap sack 
sprayer(Kon-pressure type)

4,650 29.40 126.711 
4,611, 517
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Appendix IX

PROPIT-AHD-LOSS STATEMENT

Figures in ? lakhs.
(100,000)

Investment

1. Plant & Equipment 7.8U • •

2. Building 15.551 ' ‘
- -23.369

Expenses I  year of 
Operation

I I  lear of 
Operation

I I I  year i 
Operation

3* Raw materials 30.852 46.278 46.278
4. Wages: Direct

Indirect
1.785
1.118

2.569
1.381

2.569
1.381

5. Power 0.709 0.9 22 0.922
- 6. water 0.070 0.070 0.070
7. Special Tooling 0.Ю9 0.164 0.164
8. Aux. Material 0.998 1.497 1.497
9» Repair & Maintenance .0.0*8 0.078 0.078

10. Depreciation: Build
ing

0.778 0.778 0.778

11. Plant & Machi
nery. & Equip
ment.

0.781 0.781 0.781

11 Training 3.206 1.602 -

12. Consultancy 0.469 - -

13. Miscellaneous -0.499 0.748 0.748
H . Interest on Working 

Capital 2.991 4.148 4.028

15. Marketring 6.249 9.354 9.354

16. Royalty 0.760 1.140 1.140

Sale value 
Profi t/Loss

Ratio of P ro fit or 
loss on investment

51.452
49.890
1.562

71.5Ю 
74.836 

+ 3.326

69.788 
74.836 

♦ 5.048

+ 2 *  55*6.635* + Н.235»



Appendix X

RECOMMENDED PRODUCTION PROGRAMME FOR SURGICAL INSTRUMENTS

Value in  5
Group No. Description Quantity StfJf Total

1. Dissecting forceps of 
d ifferent types and 
sizes. — 0. S.

45,000 1.0 45,000

2. Knives o f d ifferen t 
sizes. Uarbonsteel - 
plated.

1 5,000 1.5 22,500

3. Chisels, orthopaedic_____ •
-  S. S. 1 r ,000 3.0 45,000

4. Curettes_ — Sharp it blunt 
"different sizes -  
carbon steel -  plated

25,000 1.8 45,000

5. Artery forceps -  Box 
jo in t — straight — curved 
of different designs and 
sizes.

100,000 1 .8 180,000

6. Needle Holdeis -  S. S. 10,000 1.1 21,000

Y. Scissors - straight & 
curved -  S. S. 50,000 1.6 80,000

8. Vaginal speculums and 
amocological__ instru
in ent s.

30,000 3.0 *0,000

9. Dental forceps and dental 
instalments -  S. S.

10,000 4.25 42,500

Total _______

L_30Q»opp..
[ 5J 17ÔOO
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Appendix I I

RECOMMENDED EQUIPMENT FOR THE MANUFACTURE OF SURGICAL INSTRUMENTS

I  • Machine Shop

S.No. Description Quantity

1. Sing Dozing 1

2. Crank rress 16T 1

3. Horizontal M illing m/c IÜ.1 1

4. Vertical -  do -  Mo.l 1

5. Bench type M illing m/c 5

6. Double spindle m illing m/c,' 1

7. Centre Lathe 1

8. Auto lath e ' 1

9. Bench D zill 1

10• Bench Grinder 1

11. Tool snd Cutter Grinder i ;

He»t Treatment, anon

1. Chamber electric fumace-10u0°C i

2. -  do -  -  1290 °C i

3. Tanpezing fvmace 2

4. Lead Bath furnace 1 *

5. O il quenching tank 2

6. Water quenching tank • 1 •

7.
. • ■ ’ ' ■ . ' 

Hardness tester 1

8. H e llin g  & Eiectro-poHailing : ; ;
set up ' ‘ 1 -

# ttrt.naiofT ana asscoioxv snoo 1

1. Off-hand gzindirg Machine 26

2. Sing GLrlnding/Polisizing 3
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3. Sci890r Blade Grinding 1

4. Spot welding 1
5. Tapping machine 1
6. Drilling Machine 1
7. finery Belt Grinder 1
8. Wheel preparation set up 1

Electro-plating shop

1 . H ectifier -  7 7
«

2

2* -  do -  U  7 1

3. -  do -  20 7 1
4. Tanks ( P l a t i n g ) " 10
5. Tanks (Polishing) 8
6. Electric heater 1010.



Appendix XII

FEASIBILITY ANALYSIS OP THE MANUFACTURE OF SURGICAL INSTRUMENTS

Investment D o lla rs

Plant & Equipment 
Building

155.000
260,300

415,300

Expenses:

1) Haw material Iforgin®) 190,000
2) Salaries & wages

a) BLrect 70,Iod
b) Indirect

30,800

3) Power ■38,50c

4) water 700

5) Special tools —" 4,900

6) Auxiliary Material 24,000

7) Repair & Maintenance 15.5QO

s) Mi scellaneous 5,500"

9) Marieet^J_ ' 75,000

10 ) In terest on vorking capital 28,500

11) Depreciation: 
a) Plant & Equipment 15,500

b) Building 13,000

Sale value

512.000

571.000

P ro fit: 59,000

T
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Appendix X III

1
J

!

BREAKDOWN OP COSTS FOR THE MANUFACTURE 
OP SURGICAL INSTRUMENTS

Manpower

Department
Direct Indirect 
labour labour

Machine shop 26 4
Hsat treatment 5 2
Grinding and assembly shop 107 5
Electroplating 5 ■»

Miscellaneous 10
Repair and maintenance 10
Inspection/quality contre 1 7
Managers 3
Supervisors/engineers 9
Designs 3
Production control 4
A uxilia ry  s ta ff 5
Security Л

Total 143 73

Salaries and wages Dollars
Direct ..-70^00-

Indirect
Managerial 21,960
A uxilia ry - 9,010

Total, sa la ries and wagee 101,070

Plant and eouipment

Machine shop 45,175
Heat-treatment shop 27,295
Grinding and assembly shop 42,000
Electroplating shop 22,350
Erection and ventilation 18.085

Total, plant and equipment 154,905

Building Area (m^)

Machine shop 400
Heat-treatment shop 150
Grinding and assembly shop 600
Electroplating shop 320
Raw material stores 100
Shop stores 60
O ffices and other areas 400

Total, building 2,030 260,256



Haw materials Dollars

- ISTI-,

Stainless-steel and carbon-steel forgings have to be 
procurred either loca lly  or be imported.

Total, forgings

Power

Maximum demand 450 kW
Yearly consumption for two shifts 400,000 kWh

Total, power

Water

Yearly consumption

Total, water
9,000

Special tools

Jigs and fixtures 
Press tools 
Form tools 
Miscellaneous

168,300

30,768

700

2,550
1,045

755
600

Total, special tools 4,950
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___‘_____ __ XXINDUSTRIAL PROFILEO K MICROSCOPES ______

Based on the demand, potentia l and ex istin g  leve l o f development 

of industry in  th is  f i e ld  in  the concerned Arah Countries, i t  is  f e l t  

that there i s  a f a i r l y  b ig  demand fo r  microscopes in  the ex istin g  

hosp ita ls , medical co lleges, amongst doctors fo r  various investigationa l 

studies in  B io lo g ica l, Pathological and B aterio log ica l f ie ld s .  As the 

teaching o f B io lo g ica l Sciences has become compulsory in  most o f the 

schoolb and co lleges, the demand fo r  student microscopes up to 600 
magnificatioiL-haa a lso  gone up.

I t  i s  estimated that there i s  a  demand o f about ten thousand 

microscopes o f various types per year which' i s  currently  met by these 

countries through imports. In  the fo llow in g  in du stria l p ro f i le , the 

manufacture o f microscopes breaks even at hundred per cent capacity by 

f i f t h  year and is  l ik e ly  to show a return o f ten to f i f t e e n  per cent 

in  the th ird year. I t  i s  a lso  proposed to include in  the product mix, 

other commercial consumer products o f s im ila r technology such as over

head projectors which w i l l  involve some changes in  the raw m aterial 

component and no addition to f a c i l i t i e s  o r  man power. This w i l l  

become a second ¿ine o f production to f i l l  in  the possib le  gaps in  the 

demand to maintain steady p ro f it a b i l i t y .  Since the w ritin g  on the 

blackboard during lectures i s  becoming out o f date, the overhead 

pro jector has become an essen tia l v isu a l a id  in  the schools, co lleges  

and auditoriums.
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TECHNOLOGY

Although recent technical development a have led to 
considerable varlationa in the shape of microscopes, the 
appearance of the conventional microacope is  fam iliar 
enough* Usually* i t  consists of a metal stand supporting a 

groqp of lenses« and is «  therefore« traditionally  
divided into "brass" and "glass" by nicroscopists* The 
glass, parts i*e *  lenses« mirrors« prisms« filte rs  etc* 
are the essential components which enable the specimen 
to be examined and tbs brass parts are the necessary 
mechanical auxiliaries which enable tbs glass parts 
to be adjusted» The basis of the design ss a whole 
is  most easily following in  an h istorical sequence 
explaining tbs transformation of the reading glass into 
a compound microscope» New manufacturing processes: 
and experience of precision engineering have now enabled 
designer to break away from the conventional microscope;^—  
and design a rest without the limitations previously 
controlling whet could actually ba produced in  practice«

Zn the normal course« tbs microscopes can be divides 
into tbs following categories s

A« student Microscopes with magnification upto 600 x  
for tbt biological studies in tbs Schools and 
Collages«

B« Biological Medical Microscopes with magnifications 
upto 1500K mainly recoamended fo r B iologists, 
Pathologists, Bacteriologists and Medical practitioner*.
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C* Binocular Research KLcroecopee with ; magnification  

up to 1500 x mainly recommended for advanced stupes  
and research purposes*

D* Fluorescence Microscopes which have acquired great 
loportance in  recent years in  the fie ld  of 
exfoliative Cytology* A eery appropriate application 
is  In early detection of cancer In smears* exudates 
end tissue sections* Fluorescence techniques are 
used to advantage in  other fie ld s  of medical and 
biological research also*

SPECIFICATIONS

Specifications fo r  student, "biological and binocular research

PRODUCTION PROGRAMME ~

It  i s  proposed to manufacture about 4000 units 
of nlcroscopes as follows s

In ths fir s t  year where 60ft of the metallic 
mechanical parts like Nose piece* Rack 6 Pinion* 
MLcrometer Fine adjustment* graduated Mechanical 
stage ir is  diaphragm are to be 1 sported* A ll 
optical components like objectives* Eye pieces* 
condensers* Reflectors are to be imported* These 
microscopes shall bt assembled and tested here 
by skilled technicians*

microscopes are given in  appendix I .

Student Microscopes 
Biological Microscopes 
Binocular Microscopes

2500 units 
looo units 
500 units
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Xn tbs second year th e leport-of the nuchanical 
coeponcnta «h a ll be reduced to 25% «b ile  the 
optical coaponents shall a l l  be loported«

Xn -tki- third year the proposed unit nay- become 
^elf-re lian t both for mechanical and the optical

j

co^onente as bar that time i t  is  assumed that 
the required infra-atructure fo r tbs optical 

' glass eight be available fo r this industry«

SOURCE OP TECHSOLOCT

Kith a steep rise  in  tha demand of various types o f 
microscopes In  various fie ld s  like. Educational^ 
institutions* Hospitals* Industries and other fie ld s  
the-production methods for the manufacture of these 
microscopes have been updated to the extent that in  
the advanced European countries,_ja?*a, u.i. ~
and. U .S.A ., the stage has been reached to take the industry _

to automation« Developing countries like India have 
also act up production fa c ilit ie s  during the course 
o f time and reached e stage when they can transfer 
the technology to other developing countries«

PLANT & MACHINERY
4 *+ *T C 7  J i

Table 1 gives the machinery requirements fo r  the manufacture 

of microscopes.
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Table 1. Plant anà machinery required, fo r  microscope production

Item Quantity

Cost per 
ur>it

(Rupees)
Total

(Rupees)

le
•’ >4--'

IATBES
• «

Bed length 4 ft ,. 6 30,000/- 1  SO #000/—
Bed length. 6 f t . 4 50,000/- ‘ 2 00,000/-

2* Capstan Lathe t
—  .

\

0*30 on capacity 4 85,000/- 340, 000/ -

3« Shaper stroke length 24" 
width 12" 2 30,000/- 60,000/-

4» Surface Grinder Chuck
else 24" x 6" 2 50,000/— 50,000/-

5, universal Cylindrical 
grinder 1 60,00 y - 60,000/*

6* Bench D rilling Machine

0-6 an 2 3,000/- 6,000/-

0-15 on 2 4,000/- 8,000/-

7e f i l le r  D rilling Machine -

0-35 on 2 3,000/- 16,000/-

8 e universal M illing Machine 1 60,000/- 60,000/-

9 e vertical M illing Machine 1 60,000/- 60,000/-

10 e Slotting Machine 2 15,000/- 30,000/-

lie Engraving Pantograph with 
a ll  attachment 1 80,000/- 80,000/«»

12« Measuring 6 fittin g  tools ioo,000/-

13e Sheet Metal working Machinée

Shearing !
Press Brake !
Hand Mess Î
Bending Machine ! 85,000/-
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14» Testing Instrument» s

Profile projector 35*000/-

Tool Meteors' HLcroecope 37*000/-

15* Electroplating Shop Equipment
20 Kg* capacity loo *000/ -

16* Painting Shop Equipment 50*000/ -

17* Carpentry Shop 25*000/-

18* Moulding Shop for Ferrous and

6 Non-ferrous castings loo *000/ -

ca. fc. " 1,700 *000/-

s US $ : SO,QOO___
-----  ---  -------, * »

PLANT LAYOUT

The,plant nay be located on the site which should be
cooperatively free from dust and humidity as these 
are precision Optical instruments« About 10*000
square meters land are___ rSijuired With factory and
fa c u ltie s  to cower floor ares o f about 3500 sq«mstsrs 
for following workshops t
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Ae Machine Shop . . . .  1,500 SqeMitera

Be K ilter Shop 500 SqeMitera

Ce Painting Shop 100 SqeMitera

zu Electroplating Shop 100 SqeMitera

Же Carpentry Shgp loo SqeMitera

Fe Serri dn g Shop loo SqeMitera

ве̂ Testing 6 CaLiberation 
Shop ISO sq«Mtera AeCeCe

Be hdhdinitration Office 250 SqeMitera AeCeC*

U Stereo 500 SqeMitera

Total t say, 3,300 so. Meters

Total c o t  t 41J ,'000
y

. . . b e  9 ,020,000

US $ 1.025.000

LIST OF COMPONPffS ( See appendix I I ) .
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MW POWER, TRAINING

£ *& .
TOTAL 

PER ANNUM

Itaager 2 125/150 U S , PM ^,600 UK ,
Fore man/supervi»orj 
Middle level 10 80 U U 9600 u u

Skilled worker 50 50 L * , 30,000 U S ,

Bew Worker 30 25 U S , 9000 u u

Mtadnietretive Staff 4 80 L*B* 3840 US*

Stores 4 80 U S  . 3840 u s .

59,880 U S , 

«  U  1,317*360/-

w  $ W lopo-

Traini ng  at a factory  in India fo r  one month which ahall cost 

approximately:

tOS 75 per day fo r  managers rani: and 

JOS 40 per day fo r  foremen/supervisors

X t
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ACBIM4 w i l l  pay the fo llow ing in addition to the travel 

charges.

1* *°P  Mw 200 $ per day plus five etar
•ccosodatloa for short duratloc*

2» Senior  Naoagirt 150 $ per dry plus 3 star
fo r stay opto 3 Booths*

!•  Foremm/Supexv 800 $ per aooth pins furnished 
visors aoeoaodatloo

4« Skilled ihrloBrs  500 $ per sooth plus furnished
aeoosBdatloa*

8
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- CAPACITY RATINO

•
1st Year 2nd year 3rd year 5th year

A# Student Microscope 2500 3000 3500 4500
B* Biological Microscope 1000 1500 2000 3000
C* Binocular Microscope 500 750 1000 2000

cost op pRonocnow _

(See table 2 .)

TURNOVER St SALES

Zt 1« assumed that due to heavy demand of these microscopes 
already existing and i f  the quality is  maintained the 
whole production could be consumed and sold* I t  is  also 
presumed that the sale price shall be either made steady 
for three years or increased* The downward trend on the 
sale price is  not taken into consideration a t  le a st  T o r  f iv e  

years* (See table 3 .)

GROSS PROFITS ~

ZSt Year ' 2nd Year 3rd Year

Sales 455000 633750 812500

Cost 417500 549000 657500

5th Year

1317500

975000

Q'P» US $ 37500 84750 155000 342500



Table 2. Coat o f production, in years one, two, three and fiv e  o f operation
j

I o T  XÜAR zm> YBAR 3RU YBAR 5TH YBAR

l.ICRO S -CP So QUANTITY RATS TOTAL i QUANTITY
j

RATS | TOTAL QUANTI T Ï RATS TOTAL QUANTITY RATS 'TOTAL

¡s tu d e n t  k i c r o s c o p e  w ith  N os#  p l e c  
D i s c  d iu ^ h r a g a  tw o  o b ja c t l v a a  
1 0 x a  4 5 x ,  tw o  B y e - p ie  oes  lO x  4  
I 5 x ,  R e f l e c t i n g  I d r r o r  an d  woodan 
c a b i n e t .

>»

2500

U8 A 

60 150000 3000

US 0 

68 174000 3500

US 0  

65 192600 4600

U3 A  

6C 226000

L i o l o g l o a l  Id  e ra s  cop e  w ith  N os#  
p i e c e ,  1 .2 5  i. . A ,  A t  l a  Con d e n s e r  
a n d  I r i s  d ia p h ra g m , T h ro #  ( 3 )  
o b j e c t i v e s  l o x ,  4 S x  & 100x  o i l ,  
tw o  B y e - p ie c e s  lO x  A  1 5 x , 
R e f l e c t i n g  l i l r r o r ,  g ra d u a te d  
c e c i i a n l c a l  s t a g e  a n d  woodan 
C a b in e t . 1000 IS O 130000 1500 120 180000 2000 110 220090 3000 100 300000

i

d i n o c u l - T  R e s e a rc h  i i l c r o s c o p a  w i t  
B in o c u la r  h e a d ,  Q u a d ru p le  n o s e  p i 
l . u b  ¡ . . A .  A b le  C o n d en se r  w ith  I r l  
d l i - jh r a g n ,  P ou r  ( 4 )  o b j e c t i v e s  
5 x ,  lO x ,  4S x lOOx o i l ,  tw o p a i r  
R y e - p i e c e s  lO x  & 1 5 x , B ase  w ith  
b u i l t  I n  l l l u u i n a t i o n  w o rk in g  on 
v a r i a b l e  t r a n s fo r m e r ,  g r a d u a te d  
c e c h a n ic a l  s t a g e ,  an d  w ooden  
c a b i n e t .

ft
s o e ,
i

i

500 275 137600 760 260 19500G 1000 245 246000 2000 226 j
!

i
1

4500CO

T o t a l  US A 4000 466 417500 6250 438 640000 6600 410 667600 9500
i

375 j 975000

i

»
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Table 3. Sales price in years one, two, three and fiv e  o f operation
i

I o T  Y2AH | 2ND YBAR 3RD Y.CAll 1----------------- 5TIi YKAH 1-------

a r iC l . ' IC A T lU . i i Q UANTITY 1 RATS * TOTAL ' QUANTITY R A T I TOTAL q u a n t i t y ! RATE TOTAL q u a n t i t y ! RATS TOTAL

S tu d e n t  H o r o s c o p e  w ith  N ose  p l e o e ,  
L> lsc  d la p h r a g a  tw o  o b j e c t i v e s  
10 i  £  4 5 x ,  tw o  2 y e - p le o a a  lO z  & 
l S x ,  R e l l e c t i n g  t e r r o r  an d  w ooden  
c a b in e t . 2500

Ub 0  

6 5

1

162500 3000

u s  p  

65 196000 3600

US 0  

65 £27600 4500

US 0  

65 292500
1

b i o l o g i c a l  H o r o s c o p e  w ith  B o s e  
p i e c e ,  1 .2 5  i i . A .  Abbe C o n d en se r  
e n d  I r i s  d la p h r a g a ,  T h r e e  ( 3 )  

a c t i v e s  lO z ,  4 5 x  4  10Ox O i l ,  
tw o  3 y e - p le c e s  lO x  & 1 5 x ,
R e f l a c t i n g  I d r r o r ,  g ra d u a te d  
t ie d  m l  c a l  s t a g e  an d  w ooden  o a b l*  
n e t . 1000 146 145000 1600 145 217600 2000 145 290000 3000 145

1

435000

L 'In  o c u la r  R e s e a rc h  M ic r o s c o p e  w ith  
b in o c u la r  !l6?.d , .u a .d ru p le  n o s e  
p i e c e ,  1 .2 5  I t ,A .  Abbe C o n d en se r  
w ith  I r i s  d l a r l\T-ago, F ou r ( 4 )  
o b j e c t i v e s  5 x ,  lO x ,  4 S x  & lO O x t i l ,  
tw o  „ H r a  B y e - p ie c e s  lO x  & 1 5 1 , /  
C a s e  u l t h  t u l l t l n  l l l u H n u t l o n  
w o r / ln g  on v r . r lc .b le  t r a n s fo r m e r ,  
g r a d u a te d  c e c l ia n lo a l  s t a g e s  
an d  wooden c a b in e t . 500 295 147600 7 5 0 295 221250 1000 296 296000 2 000  |

1

295 eeoooo

TOTAL US 0 4 0 0 0 506 455000 5250 505 633750 6 600 605 812500 9 500  j 506 1317500

209
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SPECIAL RECOMMENDATIONS

I t  is  stro n g ly  recommended to  include in the p ro d u c t -  

nix other commercial ~ consumer products o£ identical technology 
such as overhead Projectors which can be produced with the sane 
plant and equipment except for sons change in  the raw materials 
Which can be procured from India__from sim ilar sources.

This shall become a second line of production to f i l l  up the 
possible gaps in  demand to reach steady p ro fitab ility *

Overhead Frojector is  an essen t ia l V isual A id fo r  teaching 

of Arts and Science at a l l  levels starting from elementry 
school to post graduate education* The supplementing of a 
lecture or demonstration with projected diagrams and the like  
Is  a wellrestabliahed mvam of assisting student conprehenslon 
which in  turn ..stimulates interest in  what otherwise w i l l  be a  

d ifficu lt or tedious subject* An advantage of these Overhead 
Projectors is  that these benefits are now made available to 
large audiences without disruption of normal class or lecture 
room set-up*

SPECIFICATIONS OP OVERHEAD PROJECTORS

45 x 25 cm writing aperture* (Fresnel Lens)
600 watts 230 volts Quartz Lodlne bulb*
Powerful cooling system with forced-circulation blower •
3*25 x 3*25 meters Magnification at 3*5 meters distance*
Minimum Projection distance 1 metre*

Sharp image free from colour Serration._________ .

image focussing done by e special Rack and Pinion focussing 
movable by knob*

28 degree Travel of projection Elevating device*

Interchangeable R oll!film  attachment*



COMPONENTS FOR OVERHEM) PROJECTORS ___

Sheet metal Housing (Body) MLId Steel
Lamp Housing Mild Steel
Lanp Holders
Reflector fo r lamp
Heat F ilter
Halogen loop 600 watts 240 V
Exhaust fan
iresnel lens
Glass plate 25 x 25 cm.
Rack 6 Union System Gun metal 6 Steel 
Projection lens Housing M«S«
Surface coated Mirror
interchangeable Rollifllm  attachsmnt
Rollifilm
writing Pencils
Erasing Cloth
Dust cover

1 1

one
one
Two
one
one
one
one
one
one
one Set 
One 
one 
one
15 f t  long one
Six
One
one

Total cost 1 set ■ OS $ 95

PRODUCTION PROGRAMME ~

Zt Is  proposed to manufacture 1000 units per year«

COST OF PRODUCTION

Overhead Projectors 1000 9 125 US $ = 125000 OS $

PROFITABILITY

This project shall o ffer a p ro fit of 15% In the f ir s t  year 
i f  they are assembled in  Egypt after Importing the finished 
parts and components from India«
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These overhead Projectors can be marfctt'ed e a s ily  at 

the rate of US $ 145 each in the local market and I t  
has a tremendous export potential In the near future 
as writing on the black-board is  almost becoming obsolete» 
It  is  assumed that the rate of production for these 
Overhead Projectors shall be maintained at 1000 numbers 
per year for three years as we are taking this as an 
extra load on the proposed set of machinery and manpower« 
After three years the production may be doubled with 
addition of some machinery and man-power«

SALES 1000 NOS •  US $ 145 145000

COST OF PRODUCTION 1000 NOS $ US $ 125 125000

GROSS PROFIT US $ 200C0

GROSS PROFIT ON MICROSCOPES & OVERHEAD PROJECTORS t

1st Year 2nd Year 3rd Year

Microscopes

overhead
Projectors

US $ 37500 84750 155000

US $ 20000

US $ 57500

20000 20000

104750 175000

SUMMARY STATEMENT INDICATING COST OF FIXED ASSETS 
AND WORKING CAPITAL l ___

A« FIXED CAPITAL *

Coat of the Building with working Area
3500 eq«metere including Air-conditioning
400 eq.metere $ 1 , 0 2 5 , 0 0 0

Plant 6 Machinery $ 2 0 0 , 0 0 0

$  1 , 2 2 5 , 0 0 0



rr

Bm WORKING CAPITAL *

1» Raw material cost in 5th year 
(100* production) six  months $ 3 3 0 , 0 0 0

2m Three months wages $ 3 7 ', 4 2 5

3« Semi manufactured and finished 
stock for six months $ 3 3 0 , 0 0 0

$ 6 9 7 , 4 2 5

TOTAL COST OF THE PLANT t

Fixed capital $ 1 , 2 5 5 , 0 0 0

Working Capital $ 6 9 7 , 4 2 5

$ 1,922,423

D* Depredation 0 lcjc on Fixed Capital
Aaaeta $ 1 2 2 , 5 0 0

E* interest •  15X on working capital $ 104,613

T



MICROSCOPE SPECIFICATIONS
I

A. e t u b r i t  h i ^ s a f i e £ 3 BIPLOQlCAl M1CROBCOPB8 M H M ILAR  BUBBARCH HlcnOSCOPB

I . BASS sm all stand w lth  th ree  p o in t 
support pa in ted  b la ck .

Largs atnnd w ith  th ree  p o in t  support 
ensuring s t a b i l i t y  pa in ted  in  b lack  p a in t.

Large base w ith  b u l l t ln  l o  w vo lta g e  h 'gh  
In t e n s it y  lamp working w ith  v a r ia b le  tra n s fo r 
mer. 1

2 . STAG* Fixed Square Stage 110x110 mm 
w ltb  D lao dlaphagm having f i v e  
b o le s .

Square s ta ge  120x120 aw f i t t e d  w ith  graduated 
mechanical s tage  ad ju s ta b le  by raok ft p in ion  
w ith  e l id e  b racket to  ho ld  s l id e  unto 
60x76 mm.

Square stage  120x120 mm f i t t e d  w ith  graduated 
ooohan loa l s ta ge  ad ju s ta b le  by raok ft o ln lon  
w ith  s l ld a  bracket to  b o ld  s l id e  upto oOx76 mm.

■

3*
«

. •**•

SUBSTAGB
BQUIPUBr.TS

Plano Concave M irro r  50 mm d ia .  
In  Jerk quick on braoke t  f o r  
I l lu m in a t io n .

Ha ok ft p in ion  substage 1.2S N .A . Abbe- 
oondenser w ith I r i s  diaphragm and ooba lt 
f i l t e r .  P lano-oonoave m irrors In  Jerk 
qulok on b racket 66 mm In  d iam eter.

Rack ft p in ion  substagq 1.26 N .A . Abbe Condenser 
w ith  I r i s  diaphragm end Cobalt f i l t e r .  P lano
concave m irrors In  Jerk qu lok on bracket 
66 mm In  d iam eter. : i

-  * - KICRuSOPB
TUBS

Mecbanloal Tube len g th  USO mm. >!echanlcal Tube len g th  100 mm (S tandard ) 
w ith  s t r a ig h t  o r  t i l t i n g  In o lin e d  arrange
ment a t  the Junotlan o f  the body and base.

In o lin e d  B inocu lar body tube prov ided  w ith  
adjustm ent o f ln t e r p a p l l la r y  d is tan ce  and two 
ey e -p lea #  tubes.

i
1

••

COAHSB
ADJlWhUJT

Coarse fo cu s in g  by Raok ft P in ion  
wl cb ’ . .ng d e v lo e .

Coarse fo cu s in g  by reck  A p in ion  w ith  
lo o k in g  d e v ic e .

Coarse focu ss in g  by rack ft p in ion  w ith  lo ok in g  
d e y lo e .

!
1

6 -
Fli.S
ADJUùTi^iT

Fine adjustment w ltb  m lo roaeter 
s low  n o tion .

Fine adjustm ent by fle w  threaded e o re v  
w ith  double le v e r  prov ided  complete 
p ir a fo o w ll ls e d  fo ou s ln g .

Pins a d . 'u s t . ’ n t by f in e  threaded aorew w ith 
double le v e r  prov ided  aoap le fe  p n r a fo c i l l is e d  
fo av ise ln g . i

7 . i.OSB PI ses Double nose p leoe  w ith  In t e r 
n a t io n a l threads

T r ip le  In os e -p i ace w ith  p o s it iv e  o l lk  
s top  w ith  standard In te rn a t io n a l th reads.

Quadruple n ose -p leoe  p ra -cen tered  g>r para- 
fo c a l  11 sed o b je o t lv e e  w ith  In te rn a t io n a l 
th rea d s .

:
1 '

£
1

2 .

>

.

OPTI CAL 
OoHblKATlOhS

Two (2 )  Aob rona tlo  o b je o t lv e e  
10x x 45x (d r y )

Tw o(2 ) Uuygenlan e y e -p ieoe 
lOx z  15x

T o ta l i  Magni f i  a s t i on 
l i o x  -  675x

Three (3 )  Aohromatlo O b jeo tlv ee

. . .  ( » » „ i S i n f s t ' . w i i S l :  * M l
lOx x ISx

T o ta l M a gn ifica tion s  lOOx -  1600X

Tour ( 4 )  Aohromatlo O b jeo tleee
6x (d r y ) 10x (d r y )  45(d r y )  

xIAOx ( o i l )

Two ( 2 )  P a ired  Huyganlan B ye-p leoe . 
lOx x 15x

T o ta l H a gn iflo n t l ;n  lOOx -  1600x

10. v o u a i s
CABINST

P o lish ed  wooden cab in et 
w ith  lo ck  ar.d key.

P o lis h e d  wooden oab lnet w ith  lo o k  ft 
k ey .

P o lish ed  Wooden Cabinets w ith  lo o k  ft ley .

' P r lo e i  eaoh 60 OS f P r lo e  each 130 03 $ P r lo e  eacto 278 08 ft ,

\<\ •> « v| I «

n

71
.2

:
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1.
C.I. die

2. Al. Cne
3. Brass die
4. Brasil die
5. Brass Two
6. M.S. une
7. Al. Cue
8. Al. One
9. M.S. One
10. Brass Two
11. Brass One
12. Brass Cne
13. Al. One
14. Brass die

15. Brass die
16. A l. die
17. Al, 0 die
18. Brass Cne
19. Brass Une
20. Al. One
21. Brass die
22. Brass One
23. M.S. One
24. Brass Cne set
25. Brass One
26. Brass One
27. Brass One
28. Brass one
29. Brass die
30. Brass Two
31. Brass Two aeta
32. Brass One
33. M.S. die
34. Brass One
35. Brass One
36. Steel Cne
3?. Brass Cne
38. Brass die

39.
40.
41.
42.
43.

44.

4G.

46 .

Built in low voltage, high intenaity 
light with Blue li lt e r  working 
through transformer.
Arm
Slow motion worm housing 
Slow motion washer 
Slow motion knob 
Slow motion worm 
btnge TEE 
Base shoe 
Base sho-' pin 
Base nuts
Slide ooarse notion 
Coarse motion guide 
Tube
Eye piece tube with Blnooular 
head equipped with interpaplllmry 
adjustment graduated soale. 
slide Dovetail tube 
Stage Plate 
stopper upper tube 
Cbjeotlve Turret Hut 
Tube locking plate 
Stage Diaphragm (Dlso)
Turret revolving part 
Turret fix  part 
Objeotive turret aorew 
Tube looking sorew & Nut 
Refleotor damp (Aro)
Reflector damp Pin 
Objeotive turret washer 
Stage plate sorew 
Refleotor damp pin aooket 
Costse motion knob 
Pinion plugs & sookets 
Hack 
Pinion
Slow motion lever
slow motion lever sorew
Slow motion spring
Slow motion spring stoppsr
Graduated built in Mechanical
stage with vernier eaale
Paired eye plaoe Huy genian 10x 
Paired eye piece Huy genian lSx 
Achromatic objective ?Ox 
Achromatic objeotive 46x 
Achromatic objeotive 100X

Wooden box with look A key

Plastic oover for ml orosoops

Linen Cloth



Бае* Saue

Saue sane
Same Same
Sane Same
Sane Sane
Some Same
bane Same
bane Same
Sume Sara
Same bame
bane Sume
Same Sane
Same Sane
Bye pieoe tube Byo pleoe tub«

Sane bane
Bane Sane
Same bame
bane Same
Sane bame
bane same
Sane Same

№bane bame
bane bañe 13
Sane Sane о ►

X)bame same ч ►rt
Sane Same 8 1 1» ± IroSane Same
bame Same о H !Cn
bane Same м ü ■Sane Same а Ы 1 1

bane Sane мbane Sane '
Sane Same
8ane Same
Same Same
Sane Same
Sane Same

Graduated Meohanloal
Stage d ip  A pin Stage with vernier a oale
sane Same
Sane Same
Sane 9 Sane
Sane 8a me
Wooden box with lode Aohrouatlo objeotlve
A Rey ЮОх
Plastie oover for Wooden Box viti, look
И1 oros oope А key
Linen dotn Piasti o oover for

n iorosaopo
ее Same



XXI. IHDUSTRIAL PROFILE OR AR ELECTROHIC COMPLEX 

A. Electrocardiograph (ECG) production

I . Market Demand Potential

As indicated earlier, the total demand of the ECG machines in 

the concerned Arab Countries is presently being met by imports from 

Japan and the Retherlands. On the basis of the surrey, the estimated anmial 
demand at present for a ll  Arab Countries stands at 3350 ECG machines 
per year. With the improvement in health services and with the 

establishment of new hospitals, the minimum projected demand for ECG 

machines after a decade would be 8,600 machines. This indicates a 

growth rate of 10$ every year thereby yielding a growth of 2.6 tilths 

of the present demand. It  is also estimated that at the end of the 

tenth year of production- there would be some export potential.
The demand pattern of the ECG machines is such that it  would be 

possible to produce them economically in the Arab countries. It is 

proposed to take up the manufacture of a general purpose machine which 

would meet almost a ll routine clinical requirements.



2. Outline o f technology and specifications  

BLBCTROCaRDIOGRaIH

The Electrocardiograph, is  an instrument which records 
the electrical activ ity  o f the heart. This record 
provides valuable information about a wide range of 
cardiac diorders such as the presence of an inactive 
part ( infarction^ or an enlargement (cardiac hypertrophy) 
of the heart muscle. Electrocardiographs are used 
in the catheterisation laboratory, coronary care units 
and for diagnostic applications in  cardiology.

The abbreviation BCG is commonly used to represent 
Electrocardiograph, electrocardicgram vwaveform 
representing the e lectrica l a c tiv ity  of the heart) 
and Electrocardiography (the technique of recording 
and interpreting the electrocardiogram). The term 
BEG is also sometimes used in place of BCG.

Origin of BCG Waveform
* 9 *

I t  is  precisely known that rhythmic beating o f the heart 
is  due to the triggering pulse that originates in an 
area of specialised tissue known as sinoatrial node, 
situated in the upper right region of the heart. The 
SA node is self-triggering and normally fires  about 
60-80 times per minutes. The impulse from the S-A node 
then spreads across the muscle tissues of the heart.

The prograas of excitation impulse end the resulting 
electrica l phenomenon accompanying the activity of the 
hsart is known as electrocardiogram when recorded on a 
graph peper by means of electrodes placed even at the 
extremities of the human body.



the BCG machins

The potentials picked up by metallic electrodes from the 
surface of the body are taken to the lead selector switch.
In the lead selector, the electrodes are selected two 
by two according to the lead program. By means of 
capacitive coupling, the signal is  connected symmetrically 
to the d ifferen tia l input preamplifie-. The preamplifier 
Is usually a three or four stage d ifferen tia l amplifier 
having a su ffic iently large negative current feedback 
from the end stage to the f i r s t  stage which gives a 
stabilising e ffect. The amplified output signal is 
picked up single ended and is  given to the power 
amplifier. The power amplifier is  generally of the 
push-pull d ifferen tia l type. The base of one input 
transistor of this amplifier is  driven by the preamplified 
unsymmetrical signal whereas the base of the other is  
driven by the feedback signal resulting from the pen 
position and connected v ia  frequency selective network.
The output of the power amplifier i3 single-ended
and is  fed to the pen motor which deflects the writing
arm on the paper. Direct writing recorder is usually
adequate since the ¿¡CG signal of interest has a
bandwidth from 0.2 to 100HZ. , Frequency selective
network is  an R-C network which provides necessary
damping of the pen motor and is  preset by the manufacturers.
The auxiliary circuits provide 1 mV calibration signal
and automatic blocking of the amplifier during a change
in  the position of the lead switch. I t  may include
speed control circuit fo r  the chart drive motor.

Technology

Considerable thinking and concern has been expressed 
over the safety aspects of electro-medical equipment,



the world over. Various associations and institutes 
connected with standardisation of medical equipment 
have been seized of the problem o f laying down general 
and safety standards fo r electro-medical equipment.
The most stringent requirement o f safety parameters 
relate to ECG machines as they are directly connected 
on the surface of the body o f the patient and even 
sometimes inside the heart through catheters and 

r electrodes. General and safety standards on
electrocardiographs have been worked out by American 
Heart Association in USA» 'British Standards Institute 
in their Hospital Technical Memorandum No.8 in U.K.» 
International Electro—technical Comnission, Geneva and 
recently by Indian Standards Institution, New Delhi 
(Ind ia ). These standards specify the amount of leakage 
current which should not be exceeded under abnormal

• and fault conditions of equipment operation. This is
to ensure safety of the patient, the operator and other

• s ta ff.

To achieve low-level leakage currents, there has been 
considerable development in the patient isolated 
circuits which provide isolation of a patient from 

> the supply mains. Two types of isolated circuits
have since been introduced; one using a high frequency 
modulating system with a transformer and the other 
making use of optical isolators. The la tte r  is  
preferred due to complete isolation provided by i t .

i i )  During the last decade, tremendous progress has been 
achieved in the introduction of integrated circuit 
technology in the electronics f ie ld . This has made 
possible the design of sophisticated ECG machines in 
portable and miniature form.

This has also resulted in more re liab le  equipment, which
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is  one o f the most significant requirements of any 
medical equipment. Isolated amplifiers in the integrated 
form are nov available. The power amplifiers are also 
available in the integrated form*

i i i )  A high common mode rejection ration (QER) BCG machine is a 

desirable factor. This provides recording of hum-free 
signals. Modern practice of improving the CKKR of 
d ifferen tia l amplifiers consists in minimising the 
common mode signal present on the patient's body due 
to a.c. pick up from the power lin e  or other sources.
This is  done by using a circuit called the 'righ t leg 
d rive '. In this case, the common mode signal picked 

. up by the electrodes is  amplified and inverted. This 
inverted signal is fed back to the right leg  
electrodes, thereby, partia lly  cancelling the 
common voltage present on the patient. This reduction 
helps to minimise the problem of common-made signals.

iv ) In order to be able to minimise the effects of
changes occuring in the electrode impedance, i t  is  
necessary tc employ a pre-amplifier having a high 
input irpedance. A ’"^imuin impedance of 5 H Ohm from 
each lead to ground is recommended i f  the machine is  
used with limb electrodes. Much higher values of 
input impedance would be required in case self-adhesive 
chest electrodes are to be used.

v) ECO machines are occasionally subjected to high input

voltages like d e fib rilla tin g  voltage from a dc d e fib rilla to r 
or high-frequency high-voltage signals from surgical 
diathermy machines when used on a patient. ECO machines 
are therefore provided with protective arrangement



that usually limits the degree of circu it overloading 
to a safe value« Back-to-back diodes or neons are 
placed in the input circu it to by-pass excessive 
voltages«

■vi) Input circuitB of the BCG machines are usually provided 
with circuit arrangement to reduce the effects of 
high-frequency signals from entering the machine when 
i t  is used in the v ic in ity  of surgical or shortwave 
Diathermy machine« A lovpass f i l t e r  is provided to
overcome this d ifficu lty ,

»

v i i )  The recording machinism is  usually of the galvanometeric 
type. However, a powerful magnet would be required
to achieve high-frequency response necessary fo r a 
fa ith fu l reproduction of the BCG waveform. '¿ ln ico1 
magnets are now available wAich provide sufficient 
magnetic intensity in a reasonable size. Machines 

. are also available in inkjet type o f recording systems. 
However, production of a direct writing machine is 
recommended due to its  basic ruggedness and smudge- 
free record.

v i i i )  The writing pen should preferably be of the heated 
stylus type. This avoids handling of ink while recording 
and gives a smudgefree dry record immediately.

ix ) To make the equipment portable, rechargeable cells  are 
now used as a source of power. The cells  can be charged 
when the equipment is  not in use. When powered on the 
rechargeable ce lls , the instruments can be taken in 
the ambulances, to the patient's home and also can 
be conveniently operated when transporting the patient



within the hospital. ECG machines working on rechargeable 
ce lls  are generally preferred over mains/bat ter y operated 
models*

Specifications of the Proposed SCO Machine
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, Input signal 
,amplitude: , 10 mV peak to peak.

Sensitivity: Continuously variable up to 20 ran mV.

lin earity  o f trace: Deviation from lin earity  not more 
than 5i* of the stylus deflections 
between 5 and 50 mm*

Frequency Response: Flat within 0*14 to 50 Hz 

3 db points 0.05 to 100 Hz.

:Calibration Signals: 1 m illivo lt  ±  25»

Input Impedance: Minimum 5 Meg. Ohm.

Common Mode Preferably 10,000 : 1

rejection ratio: Adequate 1,000 : 1

i )  at 50 Hz
1 i )  with an unbalance

of 5 K~Ohms in one 
o f the leads.

Time constant: 
Paper speed:

Between 3 and 4 sec 
25 mm/Sec.
50 mm/Sec.



Paper-Spped
Accuracy: + $ p e rc en t .

Damping: Maximum Overshoot up to 10> for a 
square waveform of 1mV amplitude.

L im it in g  v a lu e  '

o f  dc cu rren t: not exceed in g  0.1 u a .

Chart w idth  power Minimum 40 mm, ruled in mm. 
Supply mains and/or battery.

BNYIHONMEHTAl c h a r a c t e r is t ic s

O peratin g  Temp.

Range:

O peating  R e la t iv e  

H um id ities:

A lt itu d e s :

s p e c ia l  f a c i l i t i e s

1 • Automatic unblocking after defibrilla tion .
2. Insensitive to interference caused by radio frequency 

sources such as therapeutic and surgical diethermy 
machines•

3* A ll patient circuits e ffec tive ly  isolated from the 
mains supply.

10<>C to 40oc.f j.

Upto 95* ,

Sea leve l to 2000 meters above sea 
le ve l.
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3. Know-how arrangement

P o s s ib le  Sources o f  Know-how

BCG Machine proposed to be taken up fo r manufacture is  a 
fa ir ly  standard item* Quite a large number of industries 
are producing these machines in various countries tinder 
different brand names and models. Therefore, i t  v i l l  not 
be a problem to locate suitable sources o f know-how. 
Possibly, there could be one constraint in selecting 
the .know-how from the established manufacturing units in 
Europe and United States and that is  whether or not their 
machine meets the environmental conditions prevalent 
in the Arab countries. Some of the companies do mnrket 
tropic a lls  ed instruments. But the low sale volume of 
medical equipment sometimes does not ju s t ify  the 

tropicalisation. Therefore, only a few companies would 
be in a position to o ffer know-how suiting to the 
conditions in the Arab countries. The following companies 
are presently marketing BCG machines. Only the leading 
firms have been listed:

1« M/s. Hewlett Packard, Walthaim, Boston,USA
2. M/s.Hoche Medical Electronics, Cranbury, HJ, USA-

3« VL/b , B.B.Electrodyne, Sharon, Boston, USÂ
4. M/s. Philips Gloeilampenfabrieken, Eindhoven, 

Netherlands.

5*
6 .
7.
8.
9.
10. 
11.

“̂ urdic Corporation, USA
M/s. Cambridge Instruments Co., U..L«
M/s. Siemens Erlangen, Federal Republic o f Germany 

M/s. Galileo, Ita ly .
M/s. Medicor, Budapest, Hungary 
M/s. Devices Instruments,UK.
M/s. Nihon Kohden & Co., Japan



ooc; _

Know-how fo r ECG machine is also available in India.
The following firms are manufacturing ECG machines in 
India: _

1 © M/s Electronics Corporation of India Ltd., Hyderabad.
2* M/s Encardiorite, Lucknow
3. M/s Electromedical, Indore
4. M/s SASCOH, New Delhi
5. M/s British Physical Laboratories, Palghat
6. M/s Cambridge Instruments CD^Poona.

The actual model number corresponding to the specifications 
which have been laid out in this report can be selected 
at the time of decision making in this regard.

Cost of Technology

I t  is estimated that the know-how of ECG machine would 
be available at US jS 12,000 plus a recurring royalty at 
5^ on the sale price. This amount reflects the opin ion 

of this consultant and the actual amount would have to 
be negotiated between the firm selling the know-how and 
the Arab company.

Mode of Transfer of Technology

Different arrangements exist with different companies/ 
organisations for transfer of technology. The amount 
charged for giving the know-how may include providing 
complete information about the process of manufacture, 
design, drawing and engineering details, raw material, 
test equipment requirements and their source cf 
ava ilab ility . I t  may also involve inplant training of 
senior leve l engineers at the company's premises.
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The gen e ra l p ra c t ic e  has been to
in v it e  engineers from the firm s  purchasing  the know-how 

and a s s is t in g  them in f a b r ic a t io n  o f one com plete u n it  

o f  the instrum ent f o r  which tne know-how i s  to be  

re le a s e d . Al l  h e lp  in  m atters o f  components, m echanical 
p a r t s ,  assem bly and t e s t in g  i s  p rov ided  by the design  

team. I t  has been our experience th a t  th is  method has 

been found to  be  h ig h ly  accep tab le  by the in d u s try  

and proves as the most qu ick  and e f f e c t iv e  method f o r  

t r a n s fe r  o f  techno logy  from the la b o ra to ry  t o  the  

in d u s t r ia l  house.

The know-how agreement must p rov id e  f o r  the fo l lo w in g  

a ss is ta n c e :

1• A com plete know-how document con ta in in g  in fo rm ation
on the product s p e c i f ic a t io n s ,  co s t  ana sources  

o f  raw m a te r ia ls , co st and source o f  t e s t  

equipm ent, assem bling and te s t in g  procedure, 
schem atic d iagram s, p r in te d  c ir c u it  la y o u t and 

com plete m echanical and assem bly d raw in gs .

2« Assistance for building up at least one
p ro to type  o f the instrum ent at th e  prem ises  

o f  the in d u stry  from  whom the know-how i s  

purchased ( t r a v e l  and stay  expenses o f the  

en g in eers  deputed f o r  t r a in in g  to be met by  the  

Company purchasing  the know-howj. , 3

3. I t  is quite probable that much more help may be
required by the Arab company fo r  actually ’ ” 

getting into production. For that purpose, the 
services o f an expert would be required. The 
expert proposed fo r the job .should at least be
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Graduate in Electrical/Electronic Engineering 
with at least 10 years experience in the f ie ld  
o f design, development and maintenance of 
electro-medical equipment. Such an expert

would be available at US $ 150 per day. The 
services can be made available for total 6 
months, spread into two assignments o f 5 months 
duration each time. They would also assist in the 
training of s ta ff fo r various jobs lik e  E&D 
Application, production, document preparation 
and servicing o f instruments.

Recommended Sources of Know-how

Although many firms are manufacturing ECG machines 
in the world, i t  is suggested that know-how may be 
obtained from any one of the following firms as the 
qu ility  of their products in good in the opinion of 
this consultant:

1« M/s Hewlett Packard, Walthaim, Boston, U-jA
2. M/s Philips Gloeilampenfabrieken, Eindhoven,

Netherlands

3. M/s Cambridge Instruments Co.,UK

4* M/s Galileo, Ita ly

5. M/s Nihon ¿ohden & Co., Japan«
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4. Equipmeat and machinery

The l is t  of equipment and machinery required for 
production, testing, E & D and after-sales service is 
given in the following parâ ray1 and in table 1.

The machinery and test equipment may be 
procured from any leading manufacture in 
the world. I t  is quite probably that bulk 
of the workshop machinery might be available 
in the Arab countries. ' * The test equipment 
fo r  the electronics laboratory can be purchased 
from the leading manufacturers of the world, 
some of which are given below:

1. И/s Tektronix Inc. Beverton, Oregon, USA

2. N/s. Hewlet Packard,
Palo Alto, Calif, USA

3. M/s. Philips CrlOsfLampenfabrieken,
Eindhoven, Netherlands

4. M/s.Fluke, U.S.A.

£• M/s. Philips India L td .,
Bombay, India*

6. M/s. Aplab,
Thana, India.

7. M/s.Systronics, Ahmedabad, India

Õ. Electronics Corn, of India L td .,
Hyderabad, India-

9. Yamuna D igital Electronics,
Hyderabad, India-

*

The l is t  of equipment and machinery also includes 
equipment for setting up printed circuit board 
fa c ility . This fa c il ity  is necessary in order to 
keep secrecy of the designs.

t

i-
i-

*



i’he company should have its  own tool room 
fa c il ity  so that i t  does not depend upon 
others fo r dies and punches.

10?4 of the total cost o f equipment and machinery 
has been added as custom duty over and above 
the tota l cost.

Table 1. Electronic equipment required fo r  production o f ECGs

For R & Dj Quality Control, Production,
' .Service

S.Ho. 

1 .

Item Quantity Total nrice, US S

Differential Input 
10 MHz Oscilloscope 1 2352.94

2. D ifferential output 
Function Generator 1 1764.70

3. Storage Oscilloscope 
Dual Trace, 10 MHz 1 3529.41

4. Oscilloscope, 200 MHz 1 1176.47

5. R.F.Generator 10-500 MHz 1 583.24

6. Universal Bridge, 
Accuracy — 0.01J4 1 1764.70

7. ECG Simulators 2 235.00

8. Oscilloscope Single beam 
DC - 15 KHz 3 3529.23

9. Oscilloscope, Double beam 
15 MHz 2 4705.8e

10. Pulse Generator * 2 1411.76

11. Power supply 0-57 ) 
0-30V) 0-1 Amp 10 1764.70

Subtotal 22 823.03
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S.Ro. Item Quantity Total Price US

1 2 . Multimeter Model AVO 8 .10 1411.80

13. D igital Multimeter 1 2470.58

14. ICE Bridge 1Jt 705.88

15. lin e  Regulator 3 KW 5 2352.95

. 1 6 . Auto Transformer 4 AMps. 2  ̂ 94.12

17. Attenuator Probes fo r CEO 
10s 1 * 2 » 188.24

18. Attenuator Probe fo r  CEO 1:1 5 88.12

¿19 . Curve Tracer Plug in Module 1 705.88

.oC
M Scientific Calculator 1 ; 176.47

21. General purpose calculator 1
Subtotal

117.65
8311.69

Transformer Section

1. Coil winding machine 1 470

2. Yaccum Impregnation plant 1 3500

3. Baking Purance (2EV) 1 400

4. Drying Oven 1 300

5. Insulation Tester 1 200

6. Auto Transformers of 
different current ratings. ■ 2 100

7. M.S.Trays 2 10

8. Multimeters 2 350

Subtotal 5330



Tools

S.No. Item Quantity Total Price US S

1. Tool kit (Philips) 20 800

2. Low voltage Soldering
*

Iron 6V, 15V 5 100

3. Suction Soldering Iron 
60 Watt, 10 100

Subtotal 1,000

Machinery for Workshop

1. Capstan Lathe for Production 1 2352.00
2, Precision Lathe (PTC) 3 8823.00
3. Heavy duty precision lathe 1 4000.00
4« Tool and cutter grinder 1 2941.00
5. Surface grinder 1 1000.00
6. Pedestal Grinder 1 588.00
7. Universal M illing Machine 2 11764.00
8. Horizontal M illing Machine 1 4117.00
9. Engraving Machine 2 2350.00

10, Shaper 1 1768.00
11. Double action power 

press 40 tonnes. 1 3000.00

12. Powerpress 10 tonnes 1 500.00

13. Fly press 1 400.00

14. Shearing machine 1 1500.00

15. Hibiling machine 1 2000.00
16. Punching machine 1 4000.00
17. Sheet metal folding m/c 1 500.00

18. Power Hacksaw 1 500.00
19. Work Benches 5 400.00
20. D rilling machines of 

various types 2 400.00

21. Bench Vices 5 100.00



22. Gas Welding set 1 800.00
23. Buffing machines 2 175.00
24. Electroplating Plant 1 7000.00

25. Air compressor 2 500.00
26. Painting gun 2 200.00
27. Spray painting chamber 

and drier cabinets. 1 500.00

Subtotal 62,178.00
Design and Drawing Office

1 . Drafting machine 2 700.00
2. Blue Printing M/e. 1 800.00
3. Tracing Table 1 175.00
4. Paper Trimmer 2 50.00
5. Drawing instrument 

boxes & stencils, 100.00
.

scales etc.
Subtotal 1 ,825.00

Environment al Testä; Pacillty .

1.
2.

3

'Vibration test equipment 1
Hot and Humidity chamber 1

3' x 3' x 3*
( Ambient temperature t  o 60« C)

Cold chamber ( 3 ' x3 ' x 3 ' )  1
-25 to + 50° C .

2352.94
1764.71

3529.41

4. Salt spray chamber 
3 ’ x 3 ’ x 3' 1 . 2352.94

5. Dropt Test apparatus 2352.94

12,352.94



6250.00

Printed Circuit Board Section 

Unit Price (US S)

1. Process Camera( 1 2"x1 5") 1
with following accessories

1) 300 mm focal length lens 
i i )  Operating arc lsmp x

i i i )  Vacuum contact positive
printing cabinet size 20" x 24"

iv ) Vacuum printing down frame
v) Printing down Arc Lamp

v i) Vacuum fla t  bed screen 
r printing machine size 15"x20"

v i i )  Vertical etching machine 
size 20" x 24"

The above it  ass are ' Grafix* make

2« Metal cutting machine 24" . 1 ' 200.00

3. . Hotary print dryer 1 500.00

4. Enlarger
V

- 1 1000.00

5. Trays 10 50.00

6. Automatic Printed Circuit 
Soldering Machine 1 8000.00

Subtotal 16,000.00

Furniture reauirement

1. Work tables for assembly & 
testing (6 ' x 3 ') .2 5 2500.00

2. Work 8tools for assembly & 
testing. 25 . 200.00

3. Vriting desks 20 3520.00

4. Chairs 30 600.00
5. Cupboards/store walls 10 1000.00
6. Components stacking store w ells 10 100c .00

Subtotal 40,500.00
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Total cost of the equipment & machinery 

US 9 i38,640.66:

Custom duty at 10> = i^S&f.OT

Total cost o f equipment & 
machinery = 152-,504-73

- t •

say US 9 150,000
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5. Production phasing.---------------------------------------

The installed capacity is assumed to be the present 
annual estimated demand of ECG machines*

i )  The capacity u tilisation  would be 20% in the 
f ir s t  year, 40% in the second year, 60% in the 
third year and 80% in the f i f th  year. I t  has 
been estimated that the breakeven point would

t be reached at 36% of the capacity u tilisation .
The project is expected to yie ld  a p ro fit o f 20% 
at the end of the f i f th  year at a u tilisation  
of 80% of the estimated capacity.

i i )  The company shall have bu ilt-in  infrastructure such 
that i t  shall be possible to achieve a growth 
rate o f 10% per year a fter achieving the estimated 
demand target. After ten years, the capacity
would be raised to 2.6 times the installed or

i '. estimated capacity.

8C_HEDUlB_0?_l!gLE»I£NTATI0N 0? TH3 PROJECT
• f

After acquiring the land, the construction of the building 
should take around 6 months. T i l l  then, the company can 
function in some rented premises and set up an o ffice  for 
starting purchase of test equipment, machinery and raw-" 
materials.

The delivery period fo r mc**t of the test equipment 
and machinery is quoted nozmally as 3 -  4 months by the 
suppliers from the date of placing of the order and opening 
the le t te r  of credit in  their favour. I t  is  therefore 
expected that the delivery of the equipment w ill take around 
6 months. The tr ia l production can start reasonably well 
a fter six months of floating of the company.
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MaMOTaCTPRIKS PROCESS

Medical electronic equipment is  bas ica lly  electronic
in nature. Therefore, the manufacturing process would involve 
wiring, assembly said testing of various components, 
sub-assemblies and fu lly  assembled units. The testing 
could be divided as follows:-

a) Testing of components fo r  ensuring repeatability 
and quality production.

b) Testing of printed circu it cards individually.
This could be done by having test jigs  specially 
designed for &he job.

c) Testing of sub-assemblies.

d) Testing of fu lly  assembled units fo r  performance
check.

e) Final check for calibration and quality control.

The chassis and other mechanical parts would be manufactured 
in the workshop. A s tr ic t quality control would be 
necessary in their production. A senior leve l supervisor 
would fin a lly  inspect the mechanical parts before the same 
are fitted  in the fina l instrument.

The printed circuit boards would be made as per 
requirements preferably on the epoxy substrate.

Even though i t  is proposed to purchase the know-how of the 
proposed items from some reputed concern manufacturing 
this type of equipment, i t  would be essential to have an 
R & D unit. The unit would assist in the technology transfer 
and fo r  carrying out modifications or improvements in the

designs suiting to local requirements. Highly 
qualified and experienced engineers would be required 
for this purposes.
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Organization and management

The manufacturing unit would have three main departments:

1. Production (planning & Control)
' t

2* Services, including Workshop

3. Administrâtlion

Various divisions under each department are given in th: 
organisational set-^p.

organisational sst up

Production (Planning 
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i
------ T 1i
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Maintenance
l
r<

Dept.- . u
al¥
L

Machine
Shop

i
I

Sheet
Metal/
f it t in g

Surface
Treatment

Design and 
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Admin-i s tra t ion  and, management

The person in charge of_the unit would, he the Managing D irector. ____

He vou ld  be  a s s is te d »  In  the  i n i t i a l  s ta ge s » in  p lann ing, and 

execution  o f p rodu ction  programme by an expert in  the  

f i e l d  o f  m edical instrum  ea ta t  io n . The f in a n c ia l  m atters  

would be  looked  a f t e r  b y  th e  company's secretary -cu m - 
f in a n c ia l  c o n t r o l le r .  The M arketing  Manager s h a l l  lo o k  

a f t e r  s a le s  and a f t e r - s a l e  s e rv ic e .  The Personne l Manager 

vou ld  attend  to m atters  p e r te in in g  to  personnel problem s» 
w e lfa re  a c t i v i t i e s  and la b o u r  r e la t io n s .  The p roduction »  

P lan n in g  and Contro l Department would b e  headed by a 

s e n io r - le v e l  e le c t ro n ic  eng ineer whose r e s p o n s ib i l i t y  

vould  in c lu d e  lo o k in g  a f t e r  p roduction » fi & D and t ra n s 
form er la b .  The head, o f the workshop would look a fte r  various 

a c t i v i t i e s  in  the m echan ical shop. He would b e  a s s is te d  by  

su p e rv iso rs  in  v a r io u s  s e c t io n s . Design and draw ing  

O ff ic e  would work under the workshop head. . D e ta ile d  

d u t ie s  o f each sec tion s  a re  g iv en  in  the chapter on 

manpower requ irem en ts .
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7. • Plant and raw material costs 

LAUD. BUILDING AKD SERVICES

1• S e le c t io n  o f  s i t e

i )  The s i t e  to  h e  s e le c te d  f o r  the proposed  u n it  

should  be lo c a te d  in  a  com parative ly  d u s t - f r e e  a rea «
A lso »  the r e la t i v e  hum idity le v e ls  should  not b e  too  

h ig h » o therw ise  i t  would cause problem s f o r  s to r in g  

e le c t ro n ic  components. The a re a  should p r e fe r a b ly  

have moderate tem perature throughout the y e a r «

i i )  I f  in d u s t r ie s  o f  s im ila r  n atu re  a lre a d y  e x is t  in  

any in d u s t r ia l  fo c a l  p o in t »  i t  would be  advantageous to  

lo c a t e  th is  u n it  in  the nearby a r e a .  This i s  because  

i t  would be e a s ie r  to  get t r a in e d  manpower and develop  

th e  in fr a s t ru c tu re  and a n c i l l a r y  in d u s t r ie s  q u ic k ly .

i l l )  The u n it  should be lo c a te d  n ear a  good h o sp ita l ' 
o r  m edical in s t i t u t e  so th at the products m anufactured  

cou ld  be c l in i c a l ly  t r i e d  q u ic k ly  and e f f e c t i v e ly  f o r  

fe e d -b a c k .

i v )  The p la c e  should be  w e l l  connected by  road  and r a i l

so  th a t  t ra n sp o r ta t io n  o f  raw—m a te r ia ls  and f in is h e d  goods 

i s  easy «

v )  The p rox im ity  o f  a t r a in in g  in s t i t u t e  near the

u n it  would b e  b e n e f ic ia l  from the  p o in t  o f  v iew  o f  m eeting  

th e  manpower requ irem ents.
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The estimated land requirement fo r  electronics assembly» 
testing unit» quality control» workshop and other services 
id about 4000 sq* metres. The total covered area has been 
estimated as 1000 sq« meters which would leave sufficient 
open space fo r  lawns and parking* The land has been 
assumed to be available free o f cost* The design o f the 
building would be entrusted to some architectural firm .

The cost o f construction has been worked out at a rate of
£ S 200/- per sq* metre*

The installation of the machinery would be carried out 
under the supervision of technical s ta ff o f the company*

BUILDINGS

The details o f the construction proposed and its  cost 
are given below: 2 __ — -

1. Administration
_m_ - ,
75

2* HAD A Application . 75 $ 235^90 0 235.29

3. Assembly A Testing 125

per sq*mt.

4. Design A Drafting 50
5 * Quality Control 50
6* Stores 75
7. l&in workshop 400 \
8* PCB Transformer 75
9* Canteen 75
10* Architects fee * 5088

Total building cost. $ 2 4 0 , 3 7 8

L
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The administrative, quality control, electronic 
assembly, testing and stores shall be constructed with 
burnt brick in cement and RCC roofing* The MS and 
Application Department can be either constructed on 
the f ir s t  floor o f the electronics block or adjoining 
the same*

The main workshop should be housed separately from the 
electronics block. This is  necessary because sensitive 
electronic test equipment should be kept away from the 
vibrations and noise of the shop machinery.

The printed circu it board and transformer shops can be 
located adjoining the workshop* The workshop build ing  

should have ¿»ood quality construction o f bricks in 
cement. The roof could have corrugated trusses with 
slanting glass panes on the top to provide sufficient 
natural ligh t. Some parts o f the quality control department 
are proposed to be air-conditioned.

The tota l cost o f construction including internal roads 
is  estimated at US S 275,672.

SERVICES

Power

The power requirements at 60% u tilisation  are estimated 
at 70 EV. A provision fo r  providing power upto 120 EVA 
would have to be made. The unit should preferably have 
i t  own transformer. I f  power shortage is  not expected 
at the unit s ite , company's own diesel generating set is  
not recommended.
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¥at er*

uater requirements of the company are not much as this 
would be required only In electroplating and printed 
circuit board sections. The provision can be made 
by having overhead tank using a l i f t in g  pump*

Disposal o f Affluent

Affluent containing chemicals would have to be disposed 
o f. This would come from nickel plating, electroplating 
and anodising plant. As the quantities are not going
to be large, normal underground drainage system would 
su ffice•
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Table 2. Raw materials and consumable iteaa  
required fo r  BCG production

HAW MATERIAL REQUIREMENTS

S.No. E3.ectronic Oomoonents Mo.

1 . Integrated circuits (linear) 10
2. General-purpose Transistors 10
3. Power Transistors 8
4. Diodes and Rectifiers 30
5. Capacitors (e lec tro ly tic ) 6
6. Capacitors (Polyester, styroflex) 12
7. Capacitors (tantalum) 8
8. Resistors (Metal film , carbon film ) 50
9. Present potentiometers 8
10. High stablity band switch

5-pole, 11-way 1
11. Relay 1
12. Multipin connector 1
13. Connectors fo r printed circu it boards 2
14. Potentiometers for front panel 2
15. Three-way key switch 1
16. Toggle switch 1
17. Puses à  fuse holders 2 each
18. High-quality Teflon wires, 

PVC wires & cableB
19. Snobs-- 3

•oCM Pen motor & paper drive 1 set

Subtotal $ 221.41

(item 20 would be fabricated In the second year In the 
plant i t s e l f )

RAW MATERIAL requirements for
FABRICATED PARTS FOR ECG.

1. Aluminium sheet for 4* x 1' x 1/16"
cower, shields and brackets
etc.

2. Aluminium Angle iy2"xiy2"x1/8"x2f
Y 2 m x Y 2n x 1/8"x2‘
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3. Aluminium T-Se et ion Y2" xy2" x1/8" x 2

4* Stainless—steel fo r 
sodeplates, mounting 
brackets e tc . (22 Svg). 350 gas.

5* Spring wire (30 Svg)

6« Teflon rod 100 gm
7. Brass rod
8* Perspex fo r  cover and 

Transformer

9* Copper wire fo r  transformer

10. PGB guides and other p lastic brackets

11. PCB (Bpoxy)

12. Ferrite core

13« Stainless steel/silver/bronze etc. fo r  
electrodes-

14. Hardware

13« Stainless steel/silver fo r  electrodes

REQUIREMENTS OF GENERAL CONSUMABLE ITEMS -

1• PCB Processing chemicals 
1• Ferric chloride
2. Commercial thinner
3. PCB lacquer
4* Resist (Photo sensitised)
5. Resist (Developer)
6. Resist (Dye)

Subtotal % 36*47
Total »  US t  257.88 
Cost per Instrument



7 • Hydrochloric acid

8« Screen printing ink

9* Ink reducers

10. Hydrogen peroxide
11* Frames and cloth fo r screen printing

12. Stencil and fiv e  star film  
13« Cleaning powder etc.

2. Electroplating and anodizing chemicals
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1. Hisol 1206 10 litre s

2. Hisol 1207 10 m

3. ffisol 1239 10 m

4. Hisol 1240 10 m

5 • Hisol 75 V 50 *

6 . Hisol 75 B 50 m

7. Metal clean 105 30 ■

8. Metal clean EV 30 •

9. Chrosal 50 N

10. Anodizing chemicals

Oils & Grease

1 • Silicon lubricating o i l 3
2. Mobil o i l 25
3. Soluble o i l 50
4. Kerosene o i l 50
5. Cutting o il 20
6. Switch-cleaning o il 3

t
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i

7 • D egreasing f lu i d 3 l i t r e s  ;
8 . Grease 10 Jag ‘

9* Soap 50 kg. t
1 O r  Cotton w aste 50 kg

S o ld e r in g  m a te r ia l [
1• S o ld e r in g  m a te r ia l  

( $ 1  Iy e r  le a d , t i n  le a d )
40 kg

2« Spare s o ld e r in g  ir o n  elem ents 100  kg~_
3 .  Spare b i t s  f o r  s o ld e r in g  i r o n 75 kg

4 • S o ld e r in g  vaz 5 kg 7.-

P a in t in g  shoe 

1 . P a in t 80 l i t r e s
2• V arn ish vn 0 a

3 . Thinner 50 *

4 • Putty 10  kg  7

General Hardware

i

1 • Tool s t e e ls  f o r  d ie s  A punches 20 k g -

2 • Hardware

3 .  M .S .Plates, rods e tc *

4 * M isce llan eou s  m a te r ia ls  l i k e  
bush es, s p r in g  w ire , phosphor 
bron ze  e t c .  sand paper 60 kg  .

Pack ing M ate r ia l

1 • Card Board 20 r o l l s

2« Thermocole 8 , 0 0 , cub ic  inches

e

t
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3« Polythene paper for 200 sq. metres
pavlk iiift

4* Vooden board fo r  
packing

5. Iron strips and 
hardware

Total cost per year US $ 5,000

Possible sonrcee o f components »nd 
raw materials

A* Linear Integrated Circuits

1 • Hational Semiconductors, USA 
2« Fairchild Corp., USA

3. fi C A , USA

4. Analog Devices, M&, USA

5« Bharat Electronics Ltd., Bangalore, India

6. Motorola, USA ~~

7* Optron Inc., Texas, USA'

8. L itre nice Inc., USA

9* Precision Monolithics India.
Bourns, A.G. , Federal Republic o f Germany

10. Signatics Corp^' Sunnyvale, Calif, USA

11. ' Plessey Semiconductors, Yilshire, U.E.

12. Hindustan Semiconductors Ltd., Bombay, India _

B. Digital Integrated Circuits & Displays

1. Texas Instruments, USA
2. Hewlett Packard, Palo Alto, Calif. USA—
3« Haytheon Semiconductor Division, Calif, USA

4. Motorola, ATZ. USA'"

5* In tel Corporation, Calif. USA""
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6* Si gnatica Corp., Sunnyvale, C a lif, USA
7* Sprague Elec. Co* Ma. USA
8* Semiconductor Ltd*, Poona, India
9* Continental Devices ( I )  Ltd., Parid&bad, India
10* Bharat Electronics Ltd*, Bangalore, India
11. GEC Semiconductors,

East Lane Wembley Middlesex, U*K*

12* Zojo  international.Inc*
7-11-15, Ginza, CobL-t'i, Xokyo, Japan

C* Semiconductors

Transistors (General purpose, Power transistors), 
Diodes, Zener Biodes, SCR, à  Rectifiers etc.

1* Lambada Electronics H.Y. USA 
2* A llied Electronics, USA'
3. Motorola Semiconductor Products, Arizona, USA- 
4* Rational Semiconductors, USA.
5* General E lectric, H.Y. USA 
6* Eertron Inc., Divaria Beach, Pia • USA,
7* Plessey Semiconductors, Vilshlre, UK

8* R.C.A., USA
9* Pair child Corporation, USA

10* ISHIZUKA Electronics Corpn.,
3 - 1 6 - 7 ,  Higashi-Kowa Edogava-Ku,
Tokyo 133, Japan •

11. M /s. Hjarat electrónica Ltd.
Bangalore, India.

12. M/s* Semiconductors (India) Ltd*, Poona, India

13* Continental Devices Ltd.
Faridabad, India.
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Б. Resistors

1 • Calude Lyons Controls Ltd.,
Vare Road, Hoddesdon, Herts, U.K.

2. ALMA Components Ltd., Park Road,
Dias Norfolk, U.K.

3 • ABRIRA S 161 11, Bromma, Sweden

4« Erg Components, Latón Road,
Dunstable, Bedfordshire, UK

5• Vf в • Asian Electronics Ltd., Nasik, India

6. M/s. Electronics Corpn. o f India Ltd.,
Hyderabad, India.

7. M/s. Philips (India) Ltd., Inbelec Division, 
Bombay, India.

8. Steatite Insulations Ltd.,
Hagley House, Hagley Road, Birmingham, UK-

Б. Capacitors (А ц  types, v Tantalum, Mylar, Polyester, 
Electrolyte e tc .)

1. M/s. Transistor, Vermont, , USA
2. M/s. Sprague Elec. Co,, Ma., USA- 
3* Brocond, Longarone, Ita ly .
4. ELogs, Moscow, USSR.
5. Matsuo Electric Co. Ltd., Osaka,Japan
6. Custom Electronics Inc. N.7. USA:
7. Centralab, Calif, USA.
8. Malloy & Co., Indianapolis, USA,
9. Vaycorn Ltd., K

Vorkingam Road, Bracknell, Berks, UKл
10. Sprague E lectric (UK) Ltd., 159, High Street,

« Yieweley, Vest Drayton, Middlesex, UK.

11. Ni chi con Capacitor Ltd.,
Mehara Building, Okedori,
Earsumahighashi-iru,
Nakgyo-ku, Kyoto, Japan

1
i

1
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12. SANSHIN DEKSHI CO. LTD.
27-6, Sapura ^-Chrome,
Setagaya-ku, хокуо, Japan

13. М/&• Mahindra & Mahindra, Bombay, India

14. М/s• Asian Electronics, Hasik, India

15. И/s. Nippon Electronics, Bangalore, India.

16. М/8• Electronics Corpn. o f India,
Hyderabad, India -

P, Potentiometers & Trim Pots-

1. Allen -  Bradley 
Milwaukee, Wisconsin, USA

2. Hev Bpgiand Instruments Co. Ma, USA

3. Spectrol Beliance Group 
Swindon, Vilshire, UE

4. Eenure Developments Ltd.,
Plackwater Station Estate,
Blackwater, Camberley Surrey, UE

5« TAMA Electric Co. Ltd.,
2-15-12, Nakane, Meguro-ku,
Tokyo, Japan

6. M/s. Eoreay Noble Electronics Co .Ltd.,
Goto, P.0. Box Ho.91, Seoul, Bepublic o f Korea

7. M/s. Philips (India) Ltd.,
Inbelec Division, Bombay, India

8. M/s. Eiher Ltd., Mahakali Boad,
MArol, Bombay, India

G. Switches (Push type, micro, lever)

1. FEME, S.P.A. Milan, Ita ly  »
2. Cutler, Hammer, Milwaukee, Wisconsin, USA
3. Alco Electronic Products Inc. Ma, USA
4. C A E  Components Inc. Mb, USA
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б* Thron Electrical Components ltd .,
Great Cambridge fioad, Enfield, Middlesex, UK

7. M/ в .  O S S  (India) l td . ,  Cochin, India

H* Relays

1 •. Potter and Brumfield 
Princeton, Indiana, USA

2. Magnetic Devices ltd . ,  Exhing Bo ad,
New Market, Suffolk, UK,

3* Omron Tateisi Electronics Co.,
Control Components SQ.,
Shiba-Daimon, Minato-tu,
Tokyo, Japan

4. OEM India ltd . ,  Cochin, India

I  • Rechargeable Cells

I .  Gates Energy products Inc. Denver, -, .USA

J. Connectors

1. Bendix Corpn., Sydney, 5.Y. USA-
2. Amp. Incorpn. Harrisburg, PA, USA<-
3* Amphenol, Oak Brook, I l l in o is , USA-
4. Metvay Electrical Industries ltd .,

Canning Street, Brighton, UK.
3. SOURIAU (UK) ltd .,  Shirley Avenue, Vindsor, 

Birkshlre, UK

6. F.V.O. Banch ltd .,
49» Theobald St.Boreham Vood, 
H ertfordsh ire, UK

7. Amphenol (India) ltd . ,  Poona, India.

K. Raw materials fo r  fabricated parts .

These materials are available in India

Г



and also would be available mostly in  any advanced 
country. A large number o f firms are manufacturing 
these it  «ms. I t  is not f e l t  necessary to l i s t  them 
a l l  in this document.

Cost Details o f Components & Raw Materials

1st year 2nd year 3rd year 5th year
Cost per jBstimatedi Qty| Cost Qtyl Cost |QtyJ Cost Qty4 Cost ; 
Unit (¡Demand f 20*0________140%|_________ I60M_______ t80£j_______ ;

»

257.88 3,000 600 154,728 1200 309,956 1800 464,184 2400 61^12

I
j

Requirements of Components and
Raw Materials at fu l l  capacity *  $ 7,73,640.



—  — 8-,— Manpower—and  ̂̂ training- -requirements-------------------------------------- ----------

Type of Manpower Requirements

ECG machine is  basically electronic in nature- and 
therefore its  production would be labour intensive. 
The personnel requirement range from wiring operation 
to senior test and quality control engineers. Also, 
the requirement would exist for design engineers who 
would work in the R & D and application laboratory of 
the manufacturing unit. Four categories o f s ta ff 
have been proposed in the unit;-

1. Wiring operators/Machine Operators
2. Supervisors
3. Test Engineers
4. quality control/R&D/Application Engineers

Training Requiranents

1) Wiring Operators/Machine Operators

For -this category o f s ta f f  f a c i l i t ie s  exist im some of the Arab 

countries fo r  train ing _ technicians in the electronics/ 
radio mechanic trade. No extra training would be 
required fo r them and they can be d irectly employed 
in the unit. Certificate holders having a trade 

certifica te  of about 1/2 years duration after matriculation 
or equivalent would be adequate. 2

2) Supervisors«

The supervisory leve l would consist of personnel vho 
are diploma holders (three years diploma in electronics/
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radio mechanic trade after m atricu lation). They would 
fot-ra the middle-level technologist core of the unit. 
Their job, requirement would include guiding the 
wiring operators and themselves undertaking the 

• testing of printed circuit cards and sub-assemblies,
. This category of personnel is also understood to be 

available in the Arab world.

3) Test Engineers

Test engineers would be responsible far thoroughly 
checking the performance of the assembled instruments. 
They would also be responsible fo r  developing dedicated 
test equipment fo r carrying out various test procedures 
on the assembled instruments. I t  w ill be essential 
to thoroughly check each and every instrument before 
i t  is  passed on to- the quality control department 
fo r fina l check and calibratinn. This category of s ta ff 
would require special training specific to the 
instrument which they would be required to test and 
calibrate. A good knowledge about the electronic 
■pacifications, "testing procedures °nd application 
aspects of the instrument would be essential. This 
class of engineers would have to be trained.

4) B&D/Quality Control/Anplication Engineers

Similar would be the situation in case of quality 
control, B&D and application engineers. Sven i f  "the 
know-how is purchased from an established manufacturer 
i t  is  quite often necessaiy to carry out modifications 
suiting to local ava ilab ility  o f components and 
raw-materials. This can only be done by senior leve l 
R & D Engineers. Also, s tric t control on the quality 
would have to be maintained in keeping with the



255 -

general and safety requirements o f medical equipment. 
This class of engineers would also have to be specially 
trained for the job which would be entrusted to them.

ABRaNGS-IBHT FOR TRAINEES

The training of the last two categories of personnel 
can be held at the manufacturing units from where the 
know-how would be obtained fo r  manufacturing the 
machine. Since, i t  would not be possible to train 
al 3 the personnel in the manufacturing units, it  would 
be preferable i f  a senior leve l bio-medical engineer 
having expertise and professional competence in the 
BCG technology is appointed in the manufacting 
unit for the f ir s t  two years o f its  establishment.
The expert would arrange far necessary training of 
the senior-level engineers in the unit i t s e l f .  The 
expert would aLso help in the transfer of technology 
from the know-how selling o r g a n i s a t i o n s  to tte  Arab 
countries. The qua litative  requirements o f the propoaed — 

expert are given in section c, "Know-how Arrangementu



Table 3. Personnel required, during the in it ia l  
— ----------- fiv e  years o f BCG productior

Tear
Immediate 
tat the atart 
o f the 
company)

1st year 2nd Year 3rd year 4th year

1. Managerial 4 4 4 4 4

2. Administrat 7 
ive

% 7 7 n

3. Engineers 3 4 5 4 5

4* Supervisors/
Inspectors 4 4 4 6

5. Shilled 18 27 40 56

6. Semi-skilled 3 4 5 12 12

Total 17 41 52 71 90__
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Qualitative requirements of the 3taff

1. Managing Director Degree in Electronic Engineering
with 15 years experience in design/*
development/production of electronic 
instruments preferably medical 
electronic instrumentation*
At" le a s t  5 years e^erience in a 
senior management leve l desirable.

2* Marketing Manager Degree in electrical/electronics 
engg. with at le a s t  15 years 
experience in sales and service 
o f electronic equipment* 
preferably medical electronic 
equipment. At le a s t  5 years 
experience in  a supervisoxy 
position desirable.

3. Company Secretary- 
cum-Financial 
Controller

Degree in Commerce/Cost Accountancy 
Chartered Accountancy with 10 
years experience in a responsible 
position. Degree in Company law 
preferable.

4* Chief Production 
Engi ne er/Works 
Manager

Degree in electrical/electronics 
engineering with at le a s t  15 
years experience in  production of 
electronic instruments preferably 
medical electronic instruments.

A
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5. Engineers for
production / B&D/ 
Quality Control/ 
Design Office/ 
Material Planning

Degree in Electrical/Electronics/ 
Mechanical/production Engineering, 
with at least 10 years experience 
in the appropriate line«

6« Supervisors fo r  Diploma in appropriate trade with 7
pro duct ion/Quality years experieice out of which
control/Transformers at least 2 years should be in  a
shop/packing/PCB lab/ supervisory position.
Tool Eoom/Sheet Metal/
Turning Milling etc./
Surface Treatment/
Printing Section/
Electronic Testing lab.

7. Ins^pectors fqr 
quality control/ 
pro due t io n/elec tronic 
testing lab and 
draftsman' -

. У

8. Machine operators/ Certificate in appropriate
wiring operators/ trade with 2 years experience
tracers/PCB lab in the lin e ,
transformer Winders

Diploma in appropriate trade 
with at least 5 years experience 
in the lih e .
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9- Inspection and quality  control

Quality control ioxmB an integral part of any 
manufacturing organisation producing medical equipment. 
I t  ensures control and standardisation of the product 
and thus helps in building up customer satisfaction.
I t  is  proposed to have an independent quality control 
laboratory within the Ghit. BCG machines must work 
within the specified temperature ranges up to & certain 
humidity leve l and at specified altitudes within the 
specifications. In case the environmental conditions 
change to some other specified lim its, the instrument 
is expected to work, although not necessarily  

according to the specifications• There would be some 
other conditions which the machine must be in a position 
to tolerate fo r storing purpose. These checks can only 
be made by having hot and humid chambers and cold 
chambers. The engineering aspects of the instruments 
are checked by subjecting i t  to a vibration and bump 
test. Even the packaged instruments have to be tested 
to check the effectiveness of packaging to withstand 
bumpy road conditions.

The ECG machine would have to be checked for long
term d r ift  and, therefore, i t  has to be subjected to 
l i f e  test by keeping i t  on over long periods. Safe 
operation of the equipment is  ensured by measuring 
various types of leakage currents under normal and 
fault conditions.

To fa c ilita te  quality icontrol on the production, a 
specimen of "Testing .-'rocedirre" is  given on the 
following pages.



i

-  . 2 6 0  T .

INSPECTION PBOCEDURSS rOR TESTING & QUALITY CONTROL 

(Inspection Form)
£• C. G.

Model No.

1» Condition of control and 
indicators
(knobs a lright, movement 
smooth)

2* Quality of Trace
1) Base line d r ift  

i i )  Base line movement over 
- chart width

i i i )  Stylus heat
iv ) 50 Hz interference

5*  ̂Attachements

i )  Attachment mains ping 
i i )  line cord 

i i i )  Patient Cable 
iv ) Patient Cable connector 
v) Fuse

v i) Electrodes
v i i )  Electrode straps

4-* Patient Cable Hesistance

i )  Befereuce lead(EL) -  ohm 
i i )  Highest lead resistance -ohm

i i i )  B1 to ground pin

5* Line cord resistance:

i )  Ground wire 
. i i )  Hot Ground 
i i i )  Neutral to ground

Serial No.

OAN* Action needed Action taken

-ohm

-ohm 
-M ohm 
-M ohm

6. Leakage Current to ground (Microamperes)

i )  Between individual leads & ground 
(Lead I position)



r - O.K. Action needed
e

i i )  Between instrument chassis £_ 
ground

Power EA L A  C EL LL Chasis

Properly OH*
Grounded OH

Ungrounded OFF
Correct OH
Polarity

Ungrounded OFF
Reversed OH
Polarity

7. Inter-lead leakage (Microamperes) 
(Select lead 1)

Properly Ra/BL Ba/IA La/BL
Grounded

Ungrounded 
Proper Polarity

Ungrounded 
Incorrect Polarity

8. Calibration Signal

i )  Shape of the Calibration pulse 
Square Bounded Spiked

. i i )  Sag: -  mm to half amplitude

9. Gain & calibration
i )  Recorded pulse height

a) Ertem al — ffiffi
b) Internal -  mm

i i )  Recorded Heights
a) at 2.5 wa/mV — mm
b) &t 5 mm/mV — juin
c) at 10 mm/mV — nun
d) at 20 mm/mV - mm

Action
taken.
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0 ,K. t Action 
needed

Action
taken

10. lin earity

Base line Posi t i  on

Bottom Middle lop

Input ampli
tude 1 mV f mm fimi

Input ampli
tude 2 mV mm BB ran

Input anpli- 
tude 3 mV mm mm mm

11. Frequency Response (3 db points)

Lover -  Hz 
Upper -  Hz

12. Common Mode Rejection 3atior _
(at 50 Hz) " "

B1 grounded -  
EL Isolated ->
Balanced -

Unbalanced (5 k ohm in one lead)-

13* Paper speed

Chart length for 1 Hz at 
25 mm/sec -  ran

at 50 mm/sec -  mm

14. Overload capacity

15. Distortion i f  any

16. Comments and Description of 
Deficiencies

Inspected by __
Late: Chief Engineer

Quality Control
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10. Sales and service

Selling of medical equipment requires special 
sales arrangements as the users are not engineers 
and technologists but they are doctors, nurses 
and other paramedical staff* In most of the 
cases, they expect demonstration of the equipment 
which is  possible only i f  qualified sales 
engineers are appointed by the manufacturing unit. 
Appointment of distributors is  therefore not 
recommended. The company must have i t s  own sales 
organisation.

I t  is  suggested that the sales may be handled from 
the headquarters only. The f ie ld  stations which would, 

be responsible fo r  after-sales service could be 
informed fo r a follow-up action.

I t  is  proposed to s e ll  the BCG at JUS 450» ••£•» below the coBt o f 

imported machines which is  from JUS 475 to JUS 850.

After-Sales Service

After-sales service of equipment forms a v ita l part 
of any industrial unit manufacturing medical equipment.
I t  is  a common experience that expensive biomedical 
equipment remain lying unused because of the poor after
sales service offered by the manufacturing units. This 
has been pdrhaps due to the fact that only a few 
companies supply medical equipment throughout the world 
and the after-sales service is  expected to be rendered 
by their local representatives. I t  is  a known fact that 
once t ie  equipment is sold, the representatives are often 
not in a position to carry out repairs and servicing 
e ffec tive ly  even during the warranty period. I t  is 
therefore imperative that an effective  after-sales 
service is planned and organised. This is  no doubt 
a very d iffic u lt  task but a properly planned service 
organisation can easily tackle this problem.
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After sale3-servicing can be organised as follows:

3. Senior servicing s ta ff can be located at 
focal points in the Arab countries taking into 

consideration the density of machines in the 
area.

2. These service engineers can v is it  the hospital 
from where the ca ll comes. They would attend to 
minor repair jobs including replacement at 
printed circu it card leve l. 3

3. I f  the nature of the fau lt does not permit 
completion of the job at s ite , the instrument 
could be brought to the regional centre where 
i t  would be repaired with the help of test 
instruments.



11. Standards fo r  medical e lectron ic  instruments in  d if fe re n t  countries

In te rn a t io n a l E le c tro  » t e c h n ic a l Commission. Geneva.

D ra ft  recommendation 62 (S e c r e t a r ia t )  10 March, 1974 f o r  g e n e ra l  

sa fe ty  requ irem ents f o r  e l e c t r i c a l  equipment used in  m edical 

p ra c t ic e  was developed by  sub -  committee 62-A f o r  In te rn a t io n 

a l  E le c t ro te c h n ic a l Commission, Geneva, and subm itted to  the  

n a t io n a l Commissions* The recommendation a p p lie s  to  M edical 

E le c t r i c a l  Equipment designed  f o r  use in  human o r  v e te r in a ry  

m edic ine , under the ju r i s d ic t io n  o f  a  q u a l i f i e d  person , and 

i n s t a l l e d ,  a p p lie d , used o r  kept in  lo c a t io n s  in tended  fo r  

m edica l p r a c t ic e *  Though the recommendation i s  p r im a r i ly  con

cerned w ith  s a fe ty , i t  con ta in s some requ irem ents re g a rd in g  

r e l i a b i l i t y  where such r e l i a b i l i t y  i s  n ecessary  to ach ieve  

s a fe  o p e ra t io n * I t  i s  an exh austive  document cove rin g  266 
f u l l  scape p r in te d  pages*

B r i e f l y ,  the document d iscu sse s  the fo llo w in g s

i )  P ro te c t io n  a g a in s t  e le c t r i c  shock hazards

1 1 ) P ro te c t io n  a g a in s t  m echanical hazards

i l l )  P ro te c t io n  a g a in s t  unwanted o r  e x ce ss iv e  radiation

i v )  p ro te c t io n  a g a in s t  the hazards o f  e x p lo s io n s  in  

m ed ica lly  used rooms *

v )  P ro te c t io n  a g a in s t  ex ce ss iv e  tem perature , f i r e  and 

o th e r h a za rd s *



The docume&t can b e  had e ith e r  from Standards In s t i t u 
t io n s  a t  N a t io n a l l e v e l s  o r  from the o f f i c e  o f  the  

In te rn a t io n a l E le c t ro te c h n ic a l Commission, Geneva, 

S w itze r lan d *

I t  i s  expected th a t  th e  BCG Machine proposed to  be  

produced would meet the b road  s p e c i f ic a t io n s  l a i d  

out by  the In te rn a t io n a l E le c t ro -t e c h n ic a l  Commission*

American H eart A s so c ia t io n

Recommendations f o r  s ta n d a rd is a t io n  o f  le a d s  and o f  

s p e c i f ic a t io n s  f o r  in strum ents i n  E le c t ro c a rd io g ra 
phy and V ec to r-c a rd io g rap h y  have been  worked out by  

the  American Heart A s so c ia t io n *  The m ajor p o r t io n  

o f  these recommendations on  instrum ents d e a l w ith  

d i r e c t -w r i t in g  e le c t ro c a rd io g ra p h s *  I t  was f e l t  

by the-recommending committee th at the u su a lly  

a v a i la b le  e le c tro g ra p h s  p o ssess  s i g n i f ic a n t  l im it a 
t io n s  in  f i d e l i t y  o f  d ata  re p ro d u c t io n , p a r t ic u la r ly  

i n  the frequency  ran ge* Recommended s p e c i f ic a t io n s  

hence rep resen t miniwum requ irem en ts* The recommen
d ation s  a ls o  suggest s ta n d a rd is a t io n  o f  c o n t ro ls ,  
c a b le s ,  le gen d s  and re c o rd in g  fo rm at. B esides  t h is  

the recommendations d e s c r ib e  h igh -freq u en cy  respon se , 
l i n e a r i t y ,  and input impedance and common mode 

r e je c t io n  o f  d ir e c t  w r it in g  e le c t ro c a rd io g ra p h s *
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The recommendations appeared in  C ir c u lâ t io n j 
March 1967« They were a ls o  p u b lish ed  in  I  EBB 

T ran saction s on B io -m ed ica l E n g in eerin g «

British Standards

H o s p it a l  Techn ical Memorandum No* 8 is su e d  by D epart
ment o f  H ea lth  and S oc ie ty  S e c u r ity , U K ,desc ribes  

S a fe ty  Code f o r  e le c t ro -m e d ic a l appara tu s* This  

i s  a  g en e ra l code and i s  a p p l ia a b le  to  e le c t r i c a l  

apparatus used f o r  d ia g n o s t ic ,  th e rap eu tic  and o th er  

m edical pu rposes* Th is standard  does not s p e c i f i c a l ly  

b r in g  out recommendations on the ECG machine and 

a s so c ia te d  in strum ents, but i s  in tended  to cower the  

requ irem ents, in  gen e ra l, which must be met by the  

e lec tro m ed ica l equipment w ith  the aim o f  ensu ring  

the fo l lo w in g :  "

1 ) S a fe ty  from e le c t r i c  shock to  p a t ie n ts  and to 

o p e ra to rs

i i )  S a fe ty  from o v e rh ea tin g  and r is k  o f  f i r e  in  

bo th  the apparatus and i t s  surroundings

i i i )  The p ro v is io n  o f  adequate and c lea rly -m ark ed  

. c o n tro ls

i v )  That apparatus i s  con ven ien tly  a c c e s s ib le  f o r  

s e rv ic in g  purpose«1»

The HTM 8 i s  a v a i la b le  from 49» High H o lbo m , 

London VC IV  6HB, UK



In d ia n  Standarda In s t i t u t e

In d ia n  Standards In s t i t u t e  adopted IS  8046 — 1976 

on iferch 22, 1976 on standard  s p e c i f ic a t io n s  f o r  

e le c t ro c a rd io g ra p h . Th is d r a f t  covers the requ irem ents  

and t e s t  methods f o r  d i r e c t -w r i t in g  s in g le  channel and 

m ultichannel e le c t ro c a rd io g ra p h s *  The standard , however, 

does not cover methods f o r  u s in g  electrocardiographs.

The « a d »  o b je c t  o f  p re p a r in g  t h i s  standard  was to la y  

, down s a fe t y  and perform ance requ irem ents о f  these  

m achines and f o r  re c o rd in g  chart used w ith  these  

m achines* The stan d a rd , however, does not cover the  

e le c t ro c a rd io g ra p h  f o r  d i r e c t -w r i t in g  from heart  

m uscles* The le gen d  f o r  marking o f  co n tro ls  i s  a ls o  

g iv en *

The In d ian  Standard IS  1889 (p a r t  I I I ) -1977 was 

adopted  to cover d e f in i t i o n  o f  terms r e la t in g  to  

e l e c t r i c a l  equipment used i n  m edical p r a c t ic e *  This  

stan dard  i s  u s e fu l  in  i n t e r p r e t i n g  IS  8048 -  1976*

1
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I 12. F e a s ib i l i t y  ana lysisIF ______________

' Sasic Factors for fea s ib ility  analysis

1. The capacity ratings have been based on the 
estimated demand of SCO- Machines in Arab

countries. This demand has been established on the basis  

of the survey conducted

/1

1

2. 'The build-up of the capacity is estimated at 
20£f and 6Cf/j in the f ir s t ,  second and
third year. The production at the end of the f i f th  
year is  assumed to be 80£. Subsequently, a growth 
rate of \0$> is  estimated. The infrastructure is 
such that i t  would meet the production requirement 
upto 10 years when the production figures are 
lik e ly  to be 2.6 times the present estimated 
demand.

3. The cost estimated for varioas raw materials
and electronic components . fs based on their present 
actual cost as they are prevailing in Indian market. 
For imported components, catalogues and price lis ts  
of manufacturers have been consulted. Any rise in 
their cost can be adequately met from the provisions 
made for margin money.

Sales and servicing costs have been estimated 
at 12-1/2J6 of the to ta l sale value. This is

4
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5.

6.

based on the assumption that the sales and 
services would be handled by the fie ld  
staff of the canpaiv its e lf .

Depreelation on the plant aid mgphinery 
has been calculated at 10  ̂per annum.

Depreciation cn buildings has been worked 
out at 5% per ainum cn the to ta l cost.

7. The interest cn the working capital is  
assumed to be 15 % , . _________ _

8. The cost of land has been assumed to be 
n il for working out the cost of project,

9. The cost of direct labour has be si computed 
in direct proportion to the capacity 
utilisation. I t  Implies th=t the tecinical 
staff strength increases as the capacity is 
built up.

10. Most ol the indirect labour comprising of 
administrative sta ffj marketing st?ff and 
accounts section - is assumed to be recruited 
in the firs t year its e lf.  The annual 
Increase in thair wages and salaries has 
been taken at 5%.

Phased Production Programme

E.C.G.
Machine

capacity

3000

1st year 
—

2nd year 
4 Or«

3rd year 4th year 
№ 60fO

600 1200 1800 2100 2400
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Statement showing yearly turnover (US S)

Price per
Unit. 
US S

1st year 2nd year 3rd year 5th year

450 270,000 540,000 810,000 . 1,080,000_

Bstimated cost of the project

a) Cost of land
b) Building
c) Machinery
d) ¿ lectrica l fitt in g , 

Installation etc. at 
2.5/i on building and 
machinery

e) Cost of a ir conditioning 
100 sq. metre at S 352.94 
per sq. meter

f )  Contingencies (10j£ on the 
cost of building and 
machinery)

g) Other assets (transport, 
typewriters, f i l in g  
cabinets etc.)

h) Marginal money for working 
capital (about 25̂  o f the 
working capital for the 
f ir s t  year)

|P5

free
240,378
150,000

10,632

35,294

39,037

12,000

21,922

9) Royalty lampsurn 12,000

Total 521,263
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The total cost of the project has been worked out as 
US 3 521,263• The financial requirements are proposed 
to be met by raising aquity shares o f appropriate 
value. The value of each share can be decided by the 
prevalent practice in arab countries.

The requirements of working capital are proposed 
to be met by loans secured from commercial- banks. A 
15# rate of interest has been estimated on the working 
capital.

The requirements of working capital have been worked out 
as approximately US $ 87,686 ,171,100 and 259>189 
in the f ir s t ,  second and third year respectively of the 
company's operation. This corresponds to utilisation  
o f 20j£, 40?j and 60fc estimated demand. The margin . 
money requ_Lrem;nts are estimated at 25>« of the working 
capital for the f ir s t  year. The l ia b i l i t y  due to 
rents and insurance has been calculated keeping in 
view the build-up o f current assets and depreciation 
expected to take place.

Sufficient provision requires to be made fo r purchase 
of items like typewriters, f i l in g  cabinets, motor cars, 
station wagon and truck etc. A sum of US S 12,000 
has been made fo r the purpose.
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Table 4- Working cap ita l fo r  BCG production

—  • ---------------- -------- <5DS>-----------  —  --------

1st year 2nd year 3rd year
20A 40* 60,S
capacity capacity Canncity

1 . -law Material 
2. Miscellaneous

4 months 51,576 103,152 1 54*728

consumable'
materials 4 months 400 660 1,000

3» direct :Labour 1 month 930 5,445 5020

4- Indirect Labour
( administration) 1 month 2£53 2793 2^40

5. Povrer and Fuel 1 month 725 1,450 2,175

6. Repair &
Maintenance 1 month 375 750 1,125

7. Goods in '
fabrication ' 
( at costj * 1 month 2̂ ,788 51,576 7^364

1
8. Pinished goods*

9. Jiiac. Admin. -

expenses 1 month 142 284 '426

10.dales and
service at 
12-l/£i on sale 1 month 3jBi 2 5,625 5437.5

11.Taxes, rent &
insurance 1 month 1,500 2,000 5500

12.Royalties 1 month 2,250 3,375

89“, 151" 177,110 256; 714

Working capital at 100* capacity = 432,000
.

'
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Table 5. Break-even calcu lation  fo r  BCG production

(JÜS)

Total sales at lOQ* capacity • i , 350,ooo
flaw material at 10Qf» capacity 773 ,'640
Stores, spares and other consumables '">5,000
Wages and salary ( Directo) 10,033
Selling expenses at 12-1/££ of the sales 168., 750
Power 2nd Puel 43,500

Total '.!. ■ . 1 . 0 0 0 , 9 2 3 '

Surplus at 100?6 capacity 349,077
Administration salaries 24,480
Other admn. expenses 2,100
Repair and maintenance 1,765
Depreciation of machinery at 10# 
per year 15,000

Depreciation of building at 5?» 14,705

Interest . 64,800

Rent and Taxes, ¿fc Insurance 4,000

Total ; 126,850

126,850
Break-even point _

34w r r
36?» of the 
capacity

installed
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The break-even point has been calculated at 100  ̂ o f the 
present estimated demand ( fu l l  capacity rating of the 
unit) fo r the third year of the company's operation. 
Calculations indicate that the company w ill be breaking 
even at 36^ of its  installed capacity . The break-even 
point at 36/® utilisation  compares very favourably with 
the norms generally available in the medical electronics 
industry. This is highly satisfactory position.

. P ro f ita b il ity  analysis __________

The p ro fits  have been calculated in  table 6.
Table 6. P ro fita b il ity  statement fo r  EEG production 

___ ________________  . (IUS)

1 st year 2nd year 3rd year 5th year

Haw material 1 54,728 309,456 464,184 61891 2

rower Sc Fuel 7,050 14>100 9,000 1 2pG0

Direct labour 11,1 60 11,1 60 72^40 96^20

indirect labour 22POO 2^300 24,430 26P00

Other consumables 1,200 1,980 3poo 4,000

Repair & Mainte
nance

300 900 1,060 1,414

Rent »taxes Sc 
insurance

200 200 250 333

Interest 12^60 2^920 4Ç51 3 5VS40

Depreciation of 
building j  5>®

14,705 1 3,970 14271 1̂ 607

Depreciation of 
machinery ^  10^

1 5,000 14,250 13,537 12£60

Other hdnn. 
expenses

750 100 1,250 1,680

Sales & Service 33,750 67^00 101,250 I 34OOO

Total 273̂ 03 482,836 744,035 
1 06541

992,966

Percentage p ro fit at B0>$ capacity = 5 2 1 2 6 3  = 20.5-,;
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I t  is  seen that percentage profit at 80,-» capacity 
is  20.5£. Inis is satisfactory condition as the p ro fit 
is  comparable to other electronic industry. The fea s ib ility  
o f the project is highly satisfactory.
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B. BCG and associated instrument (cardiac monitor, pacemaker,
-----------d e f ib r i l la to r  and fo&taL-monitor) production________  _______

Industrial p ro file  prepared for 3CG- machine indicates 
that due to a good demand of ECO machines in the Arab 
world, i t  is feasible to undertake its  manufacture by- 
setting up an industrial unit in one o f the Arab countries. 

This would help meeting the immediate needs of this 
v ita l hospital equipment. The proposed industrial 
unit would also act as a strong base to build up 
medical electronics industry in the Arab countries. _

________________ ~ . ~ •It would be
advisable to undertake the production of items of similar 
technology and applications simultaneously. Therefore, 
i t  is suggested that instead of taking up the manufacture 
o f 3CG- machine alone, a fu ll  range of cardiac equipment 
may be covered in the production plan. This would include 
Cardiac Monitor, external Oil-demand ¿acemaker and DC 
D efib rilla tor. These items cover almost a l l  the needs 
o f the cardiac care unit. Any of this equipment can 
be used individually or as a system. The la tte r is 
called Cardiac Care dnit or Coronary Care unit.

I t  has been estimate'-4 that about 60-80?« of the deaths 
occurring in the heapitais are due to cardiac diseases. 
The cardiac patients are normally emergency patients 
and require special attention and equipment for their 
care and treatment. Therefore, the equipment has to 
be such that i t  is portable and reliab le.

This project report also includes the manufacture of
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Foetal Monitor which, has acquired immense popularity 
in the obstetrics departuentc due to their usefulness 
and reliab le prediction of foetal distress, progress 
of pregnancy,’ localisation of placenta and detection 
of twins etc. Though i t  accs not form a part o f the 
cardiac equipment, i t  has been included with a view 
to introduce this instrument in the'¿rah countries as 

quickly as possible.

This project p ro file  also includes 3CG machine. This has 
been done to fa c ilita te  decision making for setting 
up an industrial unit for DCG machine alone or when 
3CG machine would be produced along with other items 

of important c lin ica l applications that are similar in 
technology. An estimate o f annual production o f BCGs and associated  

instruments is  given below.

S. Item Estimated —• ---- —  -—_ . ... ------- ■— ------—
No. Demand 1 s t ' 2nd 3rd 5th 1 0th

year year year year year
20/j 4 # 60/O 80?,

1 . 3CG Machine 3000 600 1200 1800 2400 7800
(General Purpose)
( Sophisticated) 350 70 140 210 280 910

2. Cardiac Monitor 2000 400 800 1200 1600 5200

3. Pacemaker
(external on-demand) 1500 300 600 900 1200 3900

4 . D efibrillator 1000 200 400 600 800 2600

5. Foetal Monitor 3000 600 1200 1800 2400 7800
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Cardiac monitors with a memory are becoming very popular 
as the 3CG trace can be made to ro ll across the Cathode 
¿ay tube screen at a desired rate, can be viewed on the 
fa l l  length of the screen and can be frozen, i f  
necessary, for diagnostic purposes. I t  is convenient to 
view the ICG on the CRT screen rather than having a long 
paper record and studying i t  at a later stage. The above- 
mentioned . provisions have become possible with the 
ava ilab ility  of cheap and re liab le d ig ita l integrated circuits

A Cardiac ilonitor is b as ica lly  sim ilar to the conventional 
oscilloscope used for display of wave forms in the 
electronics laboratory. I t  has the usual circu it blocks 
lik e  vertica l and horizontal amplifiers, the time base and 
the ^?fil fo r  the cathode ray tube. However, i t  d iffers  
from the conventional instrument in two aspects; i t  has 
a slow speed and a long persistance screen. The cardiac 
monitor also includes a heart-rate meter which may display 
average or instantaneous heart-rate of the patient.
This is computed from the ICG signal. The pre-amplifier 
o f a cardiac monitor is similar to the one used in the 
3CG machine. However, lead selecting arrangement is not 
generally provided with the cardiac monitor though i t  is

advantageous to nave the same. The cathode ray tube used 
may be riat-faced navxng a diagonal o f 180 mm and is 
usually o f the electromagnetic deflection type. This 
type o f tubes is  generally o f small length but has a. 

large viewing area. The KIT is generated in the same 
manner as is done in the commercial televisions. For 
providing memojry to the cardiac monitor, the input 
signal is sampled at a rate of about 250 samples per
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second and the samples are d ig itized  in an A/D convertor. 
The d ig ita l signal thus obtained is  made to circulate 
rapidly through sh ift registers which in turn drive the 
display.

D.C. SgjTBRILLATOR

Ventricular fib r illa t io n  is a serious cardiac emerg "07
resulting from asynchronous or uncoordinated
contraction of the heart muscles. This irregular
contraction of muscles results in considerable reduction
o f pumping action of the heart as the muscles simply
quiver. This may result in a steep fa l l  o f cardiac
output and can prove fa ta l i f  adequate steps are not
promptly taken, fib r illa t io n  can be converted to a more
e ffic ien t rhythm by applying high-voltage shock to the

heart. This instant shock across the heart causes a ll
muscle fibres to contract simultaneously. Possibly, the
fibres may then respond to normal physiological pacemaking
pulses. I f  the heart does not recover spontaneously, a
pacemaker is  employed to restart the rhythmic contraction
o f the mycardium. The instrument dor administering - the*\
shock is called the “ D efibrilla tor". Host commonly used 
de fib rilla tin g  technique consists in delivering a high 
energy shock by discharging a capacitor either through 
the chest of the patient or d irectly  through the 
exposed heart. The instrument basically comprises of 
high value high voltage capacitor and associated 
arrangement fo r charging i t  to a maximum energy leve l 
o f 400 watt/second3 . ^resent day defib rilla tors  are
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accompanied with a monitoring fa c ility . This is done by 
incorporating a 3mall 70 mm cathode ray tube. The electrodes 
used for picking up the SCG signal from the patient are generally 
the defibrilla ting pads. This is essentiil because in 
fib r illa tin g  patients there is  no time to attach the 
conventional electrodes. Also, the signal pick up is 
from two electrodes instead of three and this requires 
lo t of technological refinements to get a humfree ECS 
trace on the monitor.

The construction of the electrodes is such that the 
discharge does not take place i f  the operation is not 
desired. The electrodes must be so designed that they 
'would have to be pressed with some force and the 
spring action would then enable the.:contact to be made 
with the instrument output. The safety requirements 
regarding leakage, torrents etc. also play an important 
part in the design of a DC D efibrillator.

The matter regarding incorporation of a synchroniser 
with DC Defibrillator has been quite well discussed and 
i t  has been conclusively proved that i f  the shock is 
delivered on the T wave of the DCG cycle, i t  proves fa ta l.
This requires that the electronic circuit! should 
adequately provide fo r avoiding the delivery of the 
shock during vulnerable zone of the ICG cycle.
Therefore, DC Defibrillators often incorporate a 
synchronising unit along with the basic instrument.
However, this project report does not include the 
manufacture of a DC Defibrillator with sjmchroniser. This
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is  because another section of users believe that this 
instrument is used only in emergency cases and there is 
hardly any time to have a proper synchronisation of the hCG- 
cycle with the defib rilla ting shock. The instrument proposed 
for production would have just one control on the panel 
which would select monitor, charging and discharging functions. 
This is necessary to avoid confusion in moments of anxiety 
when quick action is desiraDle to save the l i f e  or the 
patient.

I t  is  precisely known that rhythmic action of the heart 
is  due to the triggering pulses that originate in an 
area of specialised tissue in the right atrium of 
the heart known as Sino-atrial n ie. In the abnormal 
situation i f  this natural pacemaker ceases to function, 
or becomes unreliable or the triggering pulses dc not 
reach the heart musice because of blocking by the 
damaged tissues, the natural and normal synchronisation 

of heart action gets disturbed. This abnormality 
manifests i t s e l f  by decrease in heart rate and changes 
in the 3C3- pattern. 3y giving external electronic 
stimulation impulses to heart musile, i t  is  possible to 
regulate the heart rate. These impulses are given from 
an instrument known as pacemaker.

External pacemakers are used in emergency cases whereas 
the internal pacemakers are used for long-term implantation. 
The technology of manufacturing internal implantable pace
makers is highly sophisticated and therefore for the
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present the manufacture of only the external pacemakers 
is recommended. The proposed instrument would be battery- 
operated and portable. The patient wearing the.pacemaker 
would be in a position to move around in the ward and, 
i f  permitted, even in the house. These pacemakers are 
normally used as stop-gap arrangement before the 
implantation of the internal unit actually takes place, 
iiiodern practice of designirj pacemakers is to have a 
continuous as well as on-demand operation. n̂ the 
continuous operation the instrument's output is 
independent of the electrica l activity of the heart.
In th: on-demand mode, the pacemaker remains inoperative 
normally but gets into activ ity  when the average 
rate fa lls  below the present value. This is done by an 
examination of the .time internal between two heart beats 
continuously. When this interval exceeds the pre-set 
value, the pacemaker gets into operation. This thus 
avoids the competition between the heart's own pacemaker 
and external pacemaker pulses.

The design of a pacemaker circuit requires high s k ill 
because current drain on the battery has to be 
restricted to a few micro-amperes to ensure a long l i f e  of 
the battery. This has become particularly possible due to 
the advent of cosmos technology. I t  is  intended that 
catheter electrodes w ill not be manufactured in the 
proposed unit as they require an entirely different 
technology. They can be easily obtained from standard 
firms. One of the important safety features in the pace
maker is the fa c ility  to lock the on-off switch once.the 
instrument is put into operation. This is  to avoid the 
inadvertent switching o ff of the instrument and thereby 
putting the l i f e  of the patient at risk. The instrument 
can be tied with a belt around the waist or may be



strapped on the fore-arm.

gQiT.il BLCOD—FIOw Dw-iacTca

This is  an ultrasonic based instrument and uses Doppler's 
sn ift principle for detection of flood flow in the 
foeta l heart. A 2KHz PZT cjystal is excited from an 
oscilla tor o f the same frequency. The crystal 
generates ultrasonic energy which is  beamed from the 
transducer into the body of the subject. The reflected 
ultrasonic waves are amplified in an RF amplifier, the low 
frequency doppler sh ift signals are detected, amplified 
and given to a spfcaker ifor audio indication. The 
quality and character o f the sounds provide v ita l 
information on the condition of the foetus. The 
instrumentsbased on Doppler sh ift are capable of 
detecting foetal l i f e  conveniently after tenth wec-k of 
pregnancy.

Foetus monitors are now miniaturised and the audio
information can be obtained through ear-phones using
conventional stetrhoscope extension leads,
using rechargeable pocket-size c e i ls .  Tt is

proposed that the manufacture of the foetus monitors
and foetus stethoscopes may be taken up simultaneously.
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3P^ci?i c atioì:j

Cardiac Monitor with. Memory

SCO amplifier Isolated

Common-Mode input 
Impedance

20 Megohms

Differential input 
impedance

Minimum 2 X 5  Megohms

Common ¿lode Rejection Greater than 1,000,000 to 1 (120 db)

Greater than 150VOCO to 1 (1C4 dB) 
with 25 X Ohms unbalance

Isolation Voltage 5,000 volts peak to peak

Defibrillator
Protection

Protected for standard' loŵ - pulse 
to 400 watt/sec, terminate^ to 
patient -

Noise 10 volts peak to peak referred 
in input

ECO Frequency 
Response

.95 HZ to 100 HZ

Power Isolation to 
Chassis

2500 volts -J-IS any power lead 
or leads. Leakage current from 
chassis to ground 50 a..

Operating Temperature 10°- 50°C maximum
r*

Operating humidity up to 95%
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ECS Isolated ECO amplifier

Frequency Response 0.§ Hz to 40 Hz (-3d3 max.)

Gain

Input impedance

Variable from 0.3 to 3 for nominal 
deflection of 1 cm on scope 
Greater than 1 megohm d ifferen tia l

Input offset telerance Greater than 1 vo lt

Common-mode input 
Impedance

Greater than 10 megohms from 
patient, leads to chassis ground.

Re-set Recovery Automatic return of waveform 
within 0.5 second after 
defib rilla tor, electrosurgical 
or other overload

Calibration Signal 1 mV + 2.5;“j referred to input

Scope Screen Display 
Sweep Speed 25 mm/sec + 5̂

D efibrillator Output 
Waveform

Monophasio pulse (-¿own waveform)

Energy Range 0 to 400 joules delivered into 
50—onm load

Delivered Energy Less than 10̂  or 4 joules error, 
whichever is greater, delivered 
into a 50-ohm load.

Charge Tine 10 seconds maximum to 320 joules

Power Supply Rechargeable cells

Input requirements 240 V, 50 Hz



Battery pack life

-

Low-battery indicator

5 hours minimum ECG Plonitoring,

or 50 320-Joules defibrillator 
discharges minimum 
Illumination signifies enough 
battery life  remaining for 1/2 
hour minimum monitoring time or 
two 320 joule defbrillator 
discharges.

Battery pack charge time Lesa than 14 hours

Risk Current Less than 1T ft a 220V, 50Hz, 
without patient cable

Less than 20 A with 220 V
applied to electrode and of ECG 
patient cable

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature 10°C to 5S°C

Storage Temperature -25°C to ♦ 55°C

Operating humidity 

Storage humidity

S %  to 95* 

S %  to 80*

Altitude Sea level to 2000 meters
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I*Todes 
Pulse Rate

Pulse Amplitude

Pulse Duration

Sensitivity to 
detected R-wave

Meter Indications

CARDIAC Pa CSI-IaSjR

Continuous <£ demand
Adjustable from 50 to 150 pulses/
minute

Accuracy + 10fi

Adjustable from 0.1 to 20 milliargere. 
Constant current type on loads up to 
500 ohms

accuracy + 10£

2 milli-second + 10fi

1.2 - 1.5 mV minimum signal

Right deflecting pulses - 
pulses from pacemaker to the 
heart

Left deflecting piilses - 
detection of A-waves from the heart.

Catheter 
Alectrode used Biploar - nndocardial (Intravenous)
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ecetcl mouitcr

Operating frequency

Electrical output 
voltage across the 
transmitter crystal

Electrical input 
power to the crystal

Ultrasonic output 
from the transducer

Operating voltage

P it/ it

2 MHz

Crystal size

5-7 Volts peak to peak

p
25 mw/cm

Less than 10 mW/cn̂

9 volts (dry batteries or 
chargeable cells )

Audio output through a speaker

25 san diameter

SPECIFICATIONS FOR FOETUS STETHOSCOPE

Operating frequency

External output 
Voltage across the 
Transmitter crystal.

Electrical input power to 
to the crystal

Ultrasonic output 
from the transmitter

Output."

Operating voltage:

2 MHz

5-7 volts peak to peak

25 mW/cm̂

2
Less than 10 mw/cm

Audio output through an earphone 
connected at the end of stetuo- 
scopic rubber extensions.

9 volts (rechargeable cells )



The cardiac equipment proposed for manufacture is  a fa ir ly  
standard equipment. Quite a large number of industries are 
producing these machines in various countries under 
different brand names and models. Some of the leading 
industries in this fie ld  have been listed in the profile  
on ECG machine.

The know-how of cardiac Monitor with memory, de fib rilla tor 
pacemaker and foetus monitor can be made available from 
Central sc ien tific  Instruments Organisation, Chandigarh  ̂
a National -baboratory of the Council of Scientific and 
Industrial Research of India. The transfer of technology 
in the last case can be conveniently affected tnrough 
the National Research and Development Corporation of India.

Cost of Technolo-k-y

The coat o f  technology would he as fo llow s?

Estimated cost of know-how
U3 3

3CG Machine ( i )  General-purpose model 12,000
( i i )  Sophisticated model 12,000

2. Cardiac Monitor with memory 18,000

3. Defibrillator 12,000

4« Pace Maker 10,000

6,0005. Foetus Monitor

Total: 70,b00

In addition to this, royalty at y/» on the sale price is 
estimated.
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Table 7* Building requirements fo r  BCG associated instrument production

Activity Area
1sq.meters)

Rate/sq.meter 
*J3 $ - -

Amount 
ITS 2

1. Administration 500
>

,* *

* \ Free
2. R&D application 500
3* Assembly & testing 750
4. -Design & Drafting 200
5• Quality Control 300 ___________________________________

6. Stores 500
7- Main, '.vorkshop 1500 > 235-29 Qcr sq.
8. PC3, photography meter 1 ,1 2 9 ,3 9 2

& transformer shop 300
9. Canteen 200
lO.Car park 4 ,8 0 0

11.Internal loads £ >
23/535/-pavements

12. architect's fee
- 23,535/-

Total
— -------- * “

1 .Ì 7 6 .4 7 0

I

*
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Table 8. Estimated cost of IDG and associated instrument production

Item SUS

Cost of land Free

Buildings 1,176,447.00

Machinery 529,411.50

Electrical fittin gs , installation etc. 
at 2.5i» on building and machinery 44,117.63

Cost of air-conditioning 100 sq.meters 
area at 3 352.94 per sq. metre (352.94) 35,294.10

Contingencies (10^ on the cost of 
buildings, machinery) 170*88.15

. Other assets (Transport, typewriters, 
f i l in g  cabinets etcj 3^294.10

Marginal Money for working 
Capital (about 25;» of the working 
capital for the f ir s t  year) 117,b47.C0

Royalty lumpsum 70,600. CC 

S 2,179422.48

i.

Say : US $ 2.18 million



Table 9» Personnel required during' the in it ia l  fiv e  years 

o f BCG and associated instrument production

Immediate 
(at the start Tear

of the company) l 2 3 5

1. Managerial 9 .9 10 11 11

2. administrative 9 9 10 11 12

3. Engineers 5 6 12 17 23
4. Supervisors - 11 22 33 44

5. Skilled 75 149 233 298

6. Semiskilled/onskilled 5 8 16 24 32

1 18Total 28 219 319 420
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Table 10. Estimated sa les  p rices o f  ECGs and associated instruments
( in  m illion  US d o lla r s )

Estimated 
sales 
price 
per unit

1st yr
2a-

2nd year 
401

3rd yr 
oO,o

5 th 
yr 
80/»

10th
year

1. SCG Machine 
( General
Purpose) 470.59 .282 .565 0.847 .129 3.671

2. 2CG Machine 
( Sophisti
cated) 941 .18 .06b .132 0.198 0.264 0.85b

5 . Cardaac . :::i~ 
Monitor 882.35 .353 .70b 1 .059 .412 4.588

.4 . Pacemaker 235*29 .071 .141 «.¿1 2 0.282 0.918

5. Defibri
lla tor 1176.47 .235 .471 0.70o 0.9*1 3.059

6. Pectus
Monitor 235.29 .141 .¿82 0.424 0.56b 1 .835

1.143 ¿ .296 3-445 4.593 14.927





Table 11. Break-even calculation fo r  BCG and associated 
instrument production

u s  $ ( ï  l o o . c o o ;

- Total sales at 1005» o f the capacity 57.412

Less Saw mater-5 al 28.965
Stores, spares and other 
consumables 1.571
Wages and salary (-Direct) 5.294
Selling expenses 7.176
Power and fuels 1.412

Total 44.418

Surplus at 10CF/o capacity 12.994

Fixed expenses

Administrative salaries 1.322
Administrative expenses 0.612
Repairs and maintenance 0.706
Depreciation of machines 3 1ü£ 0.529
Depreciation on building 3 5% 0.588
Interest on US $ 2.3529 million 
at 15/i working capital 3.529

Total, 7.287

Breakeven point 7.287
12.994

1 >. « •
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Table 12. P r o f i t a b i l i t y  statement fo r  BCG and associated instrument production

( a s  s  x  1 0 0 , 0 0 0  )

uost of nrcduction 1 st year 2nd year 3rd year 5th year

1. Haw material 5.794 11.588 .17.382 23.176
2. Power and fuel 0.282 0.5&5 0.847 1.129
3. Direct Labour 1 .059 2.118 3.176 4.235
4. Indirect labour 0.882 0.929 0.976 1 .059
5. Other consumable 

items etc. 0.031 0.062 0.094 0.126
6. Repair and 

maintenance 0.141 0.282 0.424 0.565
7. Rent, taxes, 

insurance
0.028 0.035 0.042 0.053

8. Interest 0.706 1.418 4.235 2.824
9* Depreciation on 

build in ¿s 5?»
0.588 0.559 0.531 0.475

10.Depreciation on 
machinery 1# 0.529 0.476 0.428 0.347

1 1.Other administrative 
expenses 0.122 0.245 0.367 0.489

12.Sales and service 
12-1/# 1.436 2.871 4.306 5.741

Total cost of production!1.600 21.259 32.147 40.220

Total sales 11 482 22.9&5 34.447 45.929

P ro fit  in US 3 11,800 1,70,000 2 , 3 0 , 0 0 0 5,70,900

% p ro fit on the 
investment > 0.54^ + 7.8/i + 10.7> +2b. 2;-»
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C. 5\iture d iv e rs if ic a t io n  plans fo r  an e lectron ic  company pro ject

The p r e c e d in g  pages have detailed a project 
report on the manufacture of 2CG Machine. A plan 
has also been suggested to undertake the manufacture of 
basic cardiac equipment along with foetus monitoring 
instrumentation. The project report presents a 
fa ir ly  satisfactory position regarding the break-even 
point and p ro fitab ility , however, there are other medical 
instruments which are also important and require thorough 
consideration, for production in the arab countries. They 

are designed specially for use in different departments in 
the médical institutions and hospitals. In fact there are 
lo t many instruments which find applications in the 
hospitals and which are equally and even more important 
than cardiac-care equipment. Seme of most important 
instruments which would be needed in the hospitals in 
the Arab countries are as fo llo w s :

Surgical Diathermy machine
2. Short-wave diathermy machine
3. Microwave diathermy machine
4. Ultrasonic therapy unit
5. Stimulators for application in physiology and 

physio-therapy
b. Electroencephalograph
7. Ele c tromyograph
8. Patient-monitoring system

I t  is certain that these instruments are being  

imported at present for use ir  the hospitals in the 
Arab countries. Item’s 6 ,7 ,8  are very soph isticated  in  

nature and their manufacturing would require highly-skilled 
personnel and complex know-how. I t  would also be essential 
to conduct a proper market survey before any decision is ta'c en



fo r  taking up their manufacture.

Item s_ l, 2 and 5 .are standard h osp ita l equipment and

i t  is essential that some steps are taken to undertake 
their manufacturing also. The limitation of time does 

not permit working out exhaustive in d u str ia l p ro f i le s  fo r  

the manufacture of these items. However, broad 
details are given below for consideration. I f  required 
a complete industrial pro file  in the form of a 
project report can be worked out.. _ ' "

durgical Diathermy Machine

V/ith the tremendous developments in the fie ld  of 
devices technology, solid state devices have almost 
completely replaced the vacuum tubes. However, their 
introduction had been rather slow in the construction 
of high-power, high-frequency equipment. This had 
put a "severe constraint on the size reduction of 
one of the important machines used in the hospitals, 
namely, the surgical diathermy machine and the short-wave 
diathermy machine. Modern day operation theatres are 
cluttered up with large numbers of instruments which 
continuously monitor the condition of the patient undergoing 
operation, provide extra-corporeal paths to the blood during 
open neart surgery, keeping a proper check on the 
anaesthetic conditions and diathermy machines for 
cutting and coagulation purposes, deduction of size in the 
case of operation theatre equipment is of paramount 
import mce. V.'ith the availability of high-power transistors 
and with the ingenuity of the circu it designer, i t  i 3 
now possiole to get surgical diatnerny mac.iines in 
a size of 15" x 9" x 9". In case i t  is  decided to take up



the manufacture of surgical diathermy machines, i t  is 
recoianended that only the manufacture of solid state 
version of surgical diatrermy machine should be taken up. 
Several firms are known who are marketing this type of 
machine and i t  w ill not be d iffic u lt  to negotiate with 
them for the know-how. , . .

_ _. Short V/ave— Eiatneray Machine

Short-wave diathermy machines continue to be valve-
based. This is perhaps due to limitations of drawing
current in the continuous mode for which the present-
day solid- state devices are not capable, »ell-known
firms like Siemens f' ‘Federal Republic  of Germany; F t i l ip s ,  Netherlands and

Birtcher Corporation,ij'3A, are marketing this equipment
in the world.

___Electro enceohalogranns

Electroencephalographs are galvanoaetric type ink 
writing recorders mostly in the 8 and 16 channel versions. 
They incorporate highly stable, nigh input impedance, 

high gain pream plifiers for amplification of low-level 
E3G signals. The writing mechanism usually consists of 
galvanoaetric type movement, though more sopaisuicated 
versions make use of ink je t mechanism. The galvanometers 
fo r different channels normally have a common magnet and 
there is always an additional ~ channel provided for 
replacement in case one of the charnels gets defective 
during operation. The estimated cost of an 8-channel electro
encephalograph is around C 12,000. These instruments are 
required in the neurology and neurc-3urgery departments in 
the hospitals. There have not been any significant
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innovations in the electroencephalograph instruments _ 

except that they are now available in portable form. 
However, even portable instruments are not really portable 
as they do not work on the batteries due to heavy 
current drain required for the recording unit, and 
therefore, work on the supply mains.

The manufacture of ECG- may only be taken up after 
proper market survey has been conducted.

Slectromyogranh

Electromyographs are used for recording muscle potentials 
to study several aspects of neuro-muscular conditions, 
extent of nerve lesion, reflex response etc. They are 
used for diagnosis and research applications. The 
diagnostic capabilities of this instrument are based on 
detection of abnormal wave forms and co-relating them 
to specific abnormalities of the muscles* Electromyographic 
signals are high-frequency signals and would require a 
different type of recording mechanism - for display and recording 

of these waveforms. High-frequency signals cannot be 
recorded on conventional type of recorders. They are displayed 
on the CRT screen having a fibre optics face plate in front 
o f which a light sensitive paper is made to move. V/hen 
exposed to ligh t the paper produces a v isib le trace of 
the recorded phenomenon. The pre-amplifiers used in 
the EHG- machines are of the parametric type with a wide 
bandwidth, very high input impedance, very high common mode 
rejection ratio and a very high gain. In order to 
protect the amplifiers from aegradation of common mode 
rejection ratio they are mounted in a small box and placed 
near the signal pick up points. The amplifier signals 
are riven to the processing part of tne machine for 
further di-play. 2KG machines are expensive machines and



are mostly known to be used in established, medical 
institutes and research departments. They would again 
be of low volume, high cost type of instruments. I t  is 
possible to have ST-IG- machines of different specifications. 
Perhaps i t  v/ould be possible to take up manufacture 
o f simpler type of ZKG- machines at the in it ia l stages.
The simpler machine consists of an amplifier and 
oscilloscope display with an audio display. Most o f the 
EKG machines also incorporate diagnostic type of 
electronic stimulators.

Patient Mcnitorin/r System

Patient monitoring systems were introduced in several 
advanced countries for monitoring c r it ica lly  i l l  patients 
continuously and automatically. The intensive care units 
were set up in which instruments were installed 
for automatic collection of data on the patients conditions 
in terns of heartrate, pulse rate, temperature, blood 
pressure and respiration rate. The concept of patient 
monitoring system originated as a spin-off of the space 
research where physiological conditions of the astronauts 
were required to be monitored during the period of the fligh t. 
The instruments comprising the system have been round to 
be useful even as individual instruments in wards other than 
intensive care wards. Although the patient monitoring 
system was introduced with a big bang hoping for extensive 
market possib ilities, they have more or less come to a stage 
where their introduction in tneir conceptual form is not 
considered appropriate. More often, the monitoring has 
been restricted to measurement and recording of data 
connected with heaht and therefore the patient monitoring 
systems have virtually been brought down to the cardiac
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carp equipment level. Immediate manufacturing 
programme of the whole system is not feasible 
although manufacture of individual items for 
specific applications is recommended.

Stimulators

Stimulators are used in the physiology and biophysics 
laboratories for experimentation and research purposes. 
With different specifications, they are used for the 
diagnosis and therapeutic purposes for neuromuscular 
diseases. .For experiments in students'laboratories in 
medical colleges, a simple type of stimulator having 
frequency and amplitude control of the output is 
required in large numbers. Depending upon the number 
of medical colleges and their intake per year, 
production plan for t.ieir manufacture can be worked 
out. Undoubtedly, they would be required in very 
large numbers. The research model stimulators are 
required in the physiology departments of the medical 
institutions and hospitals. The requirement may not 
be very high but.they fora an essential part of the 
physiological laboratory equipaent. Simple type of 
neuro-stimalators are easy to design. They have 
limited frequency and output range:., ¿wiy qualified 
engineer would be in a position to design the same.
Number of physiotherapy wards would have to be determined 
to take up their development and manufacture at a 
reasonable production leve l.

>Ultrasonic -nd Microwave diathermy nachines

Ultrasonic therapy and microwave therapy instruments 
are special purpose therapeutic instruments. They 
are used when treatment with shortwave diathermy
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machine does not prove useful. Th-i level of 
introduction of instrumentation in the physio
therapy wards in the Arab hospitals could be 
determined before tneir introduction and' subsequent 
manufacture is taken up. '

Table 13- Suggested production programme for diversification

1 st year 2nd year 3rd year 5th year

Surgical
Diathermy Machine 100 250 400 600

Shortwave 
Diatl.ermy Maciane 100 250 400 600

EhG Machine 12 30 50 70

EMG- Machine 12 ' 30 50 70

Stimulators for 
Physiology

i ) Stimulator,s tud ent 
model 100 500 2000 3000

i i )  Stimulator, 
Research Model 12 30 50 70

Stimulator for 
Physiot_erapy 50 100 175 250

The estimated sales of these instruments at 
the end of the third year is expected to be U3 8 2.4 
million.



D. Conclusions and Recommendations

1 . The tecnno-economic analyses prepared for
production of ¿CG machines in the -xrab world 
indicate that the proposal is financially sound 
and can be implemented.

4

2. As i t  always takes time for the buildings and 
other services to get ready, i t  is suggested 
that the work of the company may be started 
from a rented building. Proposals for 
equipment and machinery procurement can be 
processed to cut short the in it ia l production 
delay.

3. The recommended capacity utilisation is  20£,
4Q?o and bOfo of the estimated annual demand in 
the f ir s t ,  second and third year of company's 
operation.

4. . I t  is not necessary to set up fa c ilit ie s  like
printed, circuit boards (PCB) shop immediately. In the first '

one or two years, the PCB boards can be obtained from outside 
parties i f  facilities exist nearby.

5. In the f ir s t  y r-ar of production, complete 
import, of electronic components and even 
sub-assemblies is recommended. The instruments 
should only be assembled with the aim of meeting 

the production targets.

It would be advisable to cake up the manufacture of other 
equipment for cardiac care simultaneously. The 
thre° instrum.-nts suggested are Cardiac 
Monitor, External On-demand lacomaker and 
be fib riila to r.
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7. To in c r e a s e  com pany 's  p r o f i t s  and to in t r o d u c e  

a  v e r y  u s e f u l  l o c a l l y  p ro iu c d d  item  in  th e  A rab  

coun tries, i t  i s  recommended, that Foetus Monitor

may also be taken for production. * : '

8. ¿if ter 2-*3 years of company's operation, when 
the infrastructure gets ready, some more items 
from the recommended l is t  of instruments
may be taken up for production.

9. Services o f a senior level expert on medical 
instrumentation would be essential for planning 
the project in deta il, training of s ta ff, 
helping in the transfer of technology etc. The 
expert would have to be associated right from 
the in it ia l stages of setting up of the unit.

10. The manufacturing unit would require a very 
e ffic ien t and organised sales set up. ¿however, 
sales may be done through the established 
distributors in the in it ia l stages t i l l  the 
sales and after-sales service network grows to 
meet the requisite demand.



x x n , . INDUSTRIAL PROFILE ON HEARING AIDS

Based on the assessment of demand, the annual requirement of 
hearing aids in the concerned Arab Countries has been estimated to 

be 6,000 pieces. So far a ll types of hearing aids have been 

imported from different countries including Austria, Denim "k,.
Federal Republic o f Germany, Netherlands and Uhited Kingdom.

With the improvement in health services and with the establish
ment of new hospitals, the projected demand for hearing aids after a 

decade is expected to be 16,000 pieces. This indicates a growth 

rate of 10/6 every year, thereby yielding a growth of 2.6 times of the 

present demand. It is also estimated that at the end of the tenth 

year of production, there would be some export potential.
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A. Basic features o f  hearing- a ids

Technology

Hearing Aid is  a device used by the persons having loss 
o f hearing* This is  to over-come the deficiencies of 
different types o f hearing losses which may d if fe r  from 
person to person*

__A hearing aid primarily consists o f the following:

A) Bar piece
B) Amplifier
C) Microphone
D) Power supply 
B) Casing

Barpisce essentially consists o f an earphone which 
is  a device by which the sound pressure is  conducted, 

into the ear* I t  acts as a converter fo r electri
cal energy to mechanical energy giving hearing 
sensation* It  is  used in  conjunction with the 
ear moulds which f i t  in the auricular canal*

The Amplifier amplifieasthe signals received from a 

Microphone, the amplification being in the range 
o f 60 to 80 dB above the human hearing threshold* 
The output power is o f the order of 0*5 m¥ to 2 MW 

and the frequency response in the range o f 200 Hz 
5*5 KHz.

Microphone is  a device which converts the sound 
energy into e lectrica l energy for further ampli

fication  and correction*

Source o f supply is  usually a single mercury c e l l  

o f 1*3 7» Alternatively, rechargeable Sick el 
cadmium batteries can a lso tj used.

Casing house« the PC3 o f the amplifier, microphone 

and the ce ll*
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In  general* Hearing aids can be. categorised as:

1 • Body Aida
2 • ."Spectacle Aids
3• Be hind-the—ear Aids
4. In-the-ear Aid?

The body type aids hcvo an advantage that they create • 
less» trouble due to the feedback or interaction 
between earpiece and microphone as they are arranged 
apart« Their disadvantages are larger dimensions» t e l l  
-ta le  cord and greater sensitivity to rubbing noises.

The hearing aids incorporated in  spectacle frames» being 
binaural» o ffer considerable advantages over other types-̂  
Their amplifiers o ffer directional hearing being incor-

i
porated in the two shanks — the disadvantages of this 
type being the absence o f tcne correction ««d the 
earpiece being not d irectly fitted  in  the ear«

Behind-the-ear aids can be concealed by the hair and are  

therefore extremely popular with people who don't like 
to get exposed« They also eliminate cdisep due to cloth  

rubbing«

However, these have shortcomings like  the need of frequent 

battery replacement, due to the small capacity for the 
batteries; non-selection o f proper frequency response by- 
earpiece, being an Integral part o f the appliance; and 
increased sin; 'ng on higher volumes«

Being minature in size their cleaning is  easy but 
repairs are complicated«

L
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In the ear-aide, the ’whole/ unit la placed inside the 
ear aid i t  is  practically invisib le. They are decidedly 

preferred over other types. However, they are extremely 
expensive and these are out o f the* reach of a common 
person.

Since the various types cannot substitute one another* • 
to satisfy the requirement, producers generally 
manufacture the complete assortment.

Functional Considerations

1. In seventy to eighty per cant of cases the hearing 
aids are handled by technically inexperienced and mostly 
elderly people. I t  may he, many times, that the hearin g  aid

is  the firs t  they have ever used.

When designing hearing aids, the aforesaid * 
consideration should be borne in mind so that the 
complications due to manipulation, maintenance and 
cleaning do not arise during usage. In a battery fed 
unit an easy approach fo r battery change is  desirable. 
Similarly, the switches should provide safe and 
faultless contact and the volume control smooth tracking. 
The earmould coupled to the earphone should f i t  
accurately into the external ear as only then can it 
give BiftT-Lmum utilisation . In case of an improper 
fit t in g  at a certain position of volume control, ^  ’

earpiece and microphone w ill interact across the a ir, 
causing acoustic problems like s e lf oscillations and 
ringing. Hence only a fraction o f the available 
gain would be utilized in practice. For mail mom 
utillsalon, the best passible solution is  to have .. 
individual earmoulds which would f i t  in the auricular 
canal»
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2* Alose v i th. the useful signal, othex noises are
so equally amplified by the hearing aids* ámons 

these noises are those caused by the rubbing o f the 
appliance with the doth* I t  can be minimised by 
giving mirror smooth surface fin ish to the appliance 
case or by fix ing the esse to the clothes*

3* The high sensitiv ity  microphone 'can détect even
exceedingly small forces of the order o f approx±-Q
mately 2x10 Eevton.(a "drop" causing a force o f 
approx* 2*0 Hewton would impose a catastrophic 
load on the microphone and no microphone can with
stand such a high shock). While even with the ut
most care the user may have chances o f dropping the 
hearing aid*

4* To withstand mechanical stresses the rigid suspen

sion o f the microphone would he preferable while on 

the other hand to reduce rubbing noises, a softer 
suspension is  desirable* Usually, a compromise 
between the two is  worked out*

Рея1 дт1 and Production Consideration

1 • With the latest achievements in  the fie ld  o f
Electronics Engineering technology, the hearing aid  

amplifier capable of transmitting fu ll frequency 
range (200 Hz to 6£Hz) without distortion enables 
the clear perception o f normal speech from a 
distance o f several metres*

2. The degree of amplification in different frequency 
ranges should be d ifferent, because different 
a fflic tions (diseases) o f the auditory nerves may 
require different amplification of frequencies*

• The general, requirement o f the acoustic t*3
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ranges between 50 to 60 dBf bat in  severe cases 
. o f bearing loss the gain nay rise to 70 to 80 dB*

4* In  general diseases of the hearing loss» 0*5 sv 
to 2.0 mw oat-put power provides sufficient sound 
pressure with air conducted hearing aids*

5 • There is  a c r it ica l disease of hearing with the
name "narrowed-down range of hearing"which is  nothing 
but the higher hearing ~ -threshold' j (the minimum 
vibration that causes a sense o f hearing) •
Under such conditions the over-control o f the aid 
would cause pains to the patient whioh can be 
prevented by Incorporating an Automatic Volume Control 

(A.VC). The automatic volume control reduces the 
overall gain through feedback above a certain  prede
fined leve l* Making the appropriate adjustment o f 
an AVC switch, the doctor or the se lle r o f the 
hearing aid may set the output le ve l best suited 
to the patient*

6* Ths stab ility  against variations in  the temperature 
and in supply voltage are other two problems*
To achieve stab ility  against temperature variations, 
some more components space are-required, whereas 
for best u tilization  the space should be minimum*
To solve the aforesaid problem a compromise is  a 
must*

7* The introduction o f Ic 's  in the hearing aids is 
becoming popular* Philips has already introduced 
an integrated monolithic audio-frequency amplifier 
fo r  use in hearing aids* The use of Ic 's  would 
sinplify assembly, testing and repairs of hearing 
aids*
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3ALI3KT FUTURES EXPECTED OF A GOOD HEARING AID

* Compactness

* Useful Power gain

* Satisfactory performance over a useful range o f 
ambient temperature

* low Power Consumption

* Suitable Frequency Response

* Reliab ility of operation

* Freedom from internal noises, s e lf oscillations
, and cloth rub noises*

* High. Sensitivity

SP3CIFICATI0KS MODELS

Standard High power Vide Extended
. range • range

1 • Max* acoustic gain 
1 KHz in dB

67 72 65 55

2. Max* sound pressure 
leve l, in dB

132 134 127 116

3* Frequency range in
Hz" 300-4000 320-4500 280-4200 300-5500

4* Current Drain Less than 5 mA

5. Circuit RC coupled using 4 transistor/ Integrated
Circuit.

6* Battery 1.3V

7. Tone Corrections Creates improvement in  the response___
6* Size and Weight Minimum possible

All these models though seemingly look different* 
The construction and production techniques are the 
same? with minor adjustments, any one o f these 
models can be produced*
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3. Standards And sources o f tech n o lo ^

International Standards on Hearing Aids

Following standards have'been worked out by the
International- Electro technical Commission and
International Organisation fo r standardisation»

'f standards International EJ eetrot»o>inir»ai

1. IEC 188 Recommended methods for measurement o f 
the electro-acoustical characteristics o f hearing 
aids»

2» ISC 123 Recommendations for sound leve l meter

3» ISC 126 reference coupler fo r  measurement of 
hearing aids using earphones coupled, to the ear 
by means of ear inserts»

4» ISC 177-Pure tone audiometers for general 
diagnostic purposes»

5» ISC 178 Pure tone screening audioaetes»
6» ISC 179 Precision sound leve l meters*

7» IEC 303 ISC Provisional reference coupler for the 
calibration of earphones used in audiometry.

8» IEC 318 In IEC a r t i f ic ia l ear of the vide band 
type, for the calibration o f ear phones used 
in audiometry»

9» IEC 373 Am IBC mechanical coupler fo r  the c a lib ra t io n  

of bone vibrators' having a specified contact area 
and being applied with a specified static force»

STANDARDS FROM ISTSRRA.TIONAL ORGANISATION FOR 
S T  A N D A R D I S  A TTQ N

1» ISO R 226-1961 Formal equal loudness contours for 
pure tones and normal threshold o f hearing under 
free fie ld  listening conditions*
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2« ISO R 226-1962 Standard reference zero for 
the calibration o f pure tone audiometers«

3« ISO R 389-1964 Standard reference zero for 
the calibration of pure tone audiometers.

4« ISO R 389/Add« 1-1971 Standard reference zero 
for the calibration o f pure tone audiometers«
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Sources o f  tech ro logr

Hearing aids are manufactured by .a large number o f 
firms in the world. They are marketed in  different 
types. I t  is fe l t  that i t  w ill not be a problem * £o 
acquire knowhow for the manufacture of hearing aids 
in  the Arab Countries.

Some o f the leading manufacturers are listed  below:

A. DEHKYOSHA & Co. Ltd.f
3-1, Biponbashi-Higashi 4 Chôma, 
Haniwa-KU, Osaka,
Japan

B. MATSUSHITA ELECÎEIC IHDÜSTEIA1 CO. Ltd., 
1006, Kadoma, Osaka,
Japan

I
1

C. SABYO ELECTBIC CO LTD.,
18, Keikau Handori, 2 Chôme, 
Merlguchi City, Osaka,
Japan

D. BIO CO. LTD.
20-41, Higashi Motomachi 3 Chôme, 
Zokubun^i-City Tokyo,
Japan

E. DABAVOZ A*iS
Lerso Parkalle 112,
Copenhagen-0 
DEBMAHK -

i

?. OTICOB A/S
9, Klcedemaalet,
2100 Copenhagen-0 
DEBMAHK -

0. TBAB3IST0B -AB
Svarvarga t en,1J, Sto ckolm-E,
SWEDEB

E~ BOMMER A.G.
Langgritstr, 112, Zurich,
9/47, SWIIZE3LASD
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PÜCRO-ELECTRIC AG. ,
Seharanmoostr,
117, Zurich 11 'S2,
SWITZERLAND

Aparatos" REIVOX 
RDa. Universidad 12,
Bercalona 7,
SPAUT.

BONOCHORD HEARING AIDS LIMITED 
Tuba H ill Ho.
London Roa'd,
Souenoaks, Kent,
OK

3ELCLERE CO LTD.(The)
385, Wowley Road,
Oxford Ox 4 2 Bn
UK
BOSCH ROBERT ELEKTRONIK GPI3H 
1, Berlin (West) 31 
Federal Republic o f Germany

VIENNATONE -  L.NG 
H. Kohaar & Lng. H.nay 
Franz-Uoaefs-Xai 
Vianna 1,
AUSTRIA

STEFEMS AG
Beraicr Fadirirtache Teehnik, 

Hankastr, 127,
__ B52, Erlangen,

Federal Republic o f Germany

ADSON (ETARLTS)
32, Rue da nogador,
Paris la ,
FRAN CZ

CENTRE AODIOFETRIQUE PHILLIFS 
41, Rue du Bac,
Paris 6 a ,
FRANCE

Zenith RAOIO CORP.,
1000 N. Austrin Avenne,
Chicago I I I ,
U • S. A#
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T . S0N0T0NE CORP.
Saw Ciill River Read, 
Elms ford, New York, 
U.S.A.

u . Hearing Aid Centre, 
0-2, Hermes House, 
Near Roxy Cinema, 
Bombay -  4CG0Q4 
India

However, the recatw ended sources of know-how In order 
of preference are given below:

1. 0ANAVÖX A/S

i

Lerso Parkalle 112, 
CopenhagerM), 
DENMARK -----

2. OTICON ~  A/S,
9, Klaedemaalet, 
2100, Copenhagen -0 ,  

• DENMARK ~

3. B0N0CH0RD HEARING AIOSLIWTED 
Tubs H ill Ho.,
London Road,
Sevenoaks, Kent,
OK

•<
4. RION CO. LTD,

20-41, Higashi Plotainachl 3 Chants, 
Kokubunji-City, Tokyo,
JAPAN

Cost o f Technology

The estimated, cost of technology would, be CS$ 2,500. ' [

i



C. Production requirements

The yearwisa production figuras ara given below:

I t  is  proposed to reach B0% o f  the fu l l  reted capacity in  the 

third year o f production* For the f i r s t  year o f manufacmring,. 

i t  is  suggested that the hearing aids in C*K ,°. condition 

(KIT) may be obtained and the f in a l assembly end testing be done 

at the factory. In  the second year» i t  i s  peoposed to expand 

lo ca l fa c i l i t ie s  so that fabrication  o f printed c ircu it  boards, 

fabrication o f casing and basic electronic assembly can be 

carried out at the proposed manufacturing unit*

The production o f specia l types o f hearing aids say be taken 

up only in 4th year*

. ---------------Year
In sta lled  ~ 1 _ »  2 •* $ „ ■ " 5 7
capacity

Ceneal purpose
Type 5000 2500 .4000 5000 5000 5000

Special type 1000 — — *  500 1000

Preparation and ground work fo r  production o f specia l type 

of hearing aids w i l l  ba in itiated  in the thfed year o f 

production.

i
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1. Man-power Requirements

The production o f hearing aids involves basica lly  assembly and 

testing o f electronic c ircu its* Therefore, requirements would 

ex ist fo r the following types o f  personnel*

i )  Working Operators & Technicians

i i )  Supervisors

i i i )  Quality Control Engineers

Training Requirements

1* The f i r s t  category o f  s t a f f  could be easily  available*

No training would be required fo r  this type o f s ta ff*

2* Supervisors and quality control engineers would require

training and ca libration  o f hearing a id s .At least  

one supervisor and one quality control engineer would have 

to be trained in the company front where the know-how woult 

be obtained*

The training programme in testing and quality control fer 

other s ta f f  members would be conducted by a senior level 

expert in the f ie ld  o f electronic testing and calibration! 

I t  would be possible to obtain the services o f such an 

expert for a tota l period of three months/spread over 

v is its  of six weeks each in two years. The approximate 

cost would be US $ 150 per day.



R esearch  &  D evelopm ent Group

The Research & Development Group would be mostly engaged in the 

transfer o f technology, adaptation o f technology and fo r making 

modifications and improvements in the design . Qnce< the 

production starts* this group would engage i t s e l f  in developing 

types o f hearing aids. I t  would also  undertake mechanical 

design and drafting work for the unit*

r
Sale & Service

Sala o f hearing aids may be handled by d istributors in the 

in i t ia l  stages. However, to render effective* service for 

repair and maintenance* serv ice  engineers would have to be 

appointed* as per deta ils  attached.

Administrations

Administration would look a fte r  routine administrative matters 

including stores* purchase* packaging and formarding.

The deta ils  o f s ta f f  requirement are given in. organ izational 
diagram.
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1
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Qualj.tative  j reagj.regent8 of imnortant categories 
o f Staff are. listed  belov: -----

S*Bo. Bane o f  the cost Beauirements

1 « P ro je c t  Engineer Degree i n  e le c t r ic a l/ e le c t r o 
n ic s  en g in eerin g  w ith  5 years  
experience in  d es ign « develop— ' 
nent & p roduction  o f  e le c tro n ic s  
ap p lian ces*

2* - E ng in eer-in -C h arge  Degree in  en g in eerin g  v i t a  3 years

f

experience in  design development 
and p rodu ction  o f  E le c tro n ic  
instrum ents•

3* M anager(Sales& Serv ice ) Bachelor degree  in  en^g ./aan a -
gemait o r M*3c* in  Physics w ith  
3  y ea rs  experien ce  in  s a le s  and  
m arketing o f  e le c t ro n ic s *

4* Executive (Admn) M aster* 8 Degree in  Science/Art>j 
v i t h  5 - y ea rs  experience  in  
v a r io u s  f i e l d  o f  a d m in is tra t io n  
such as  estab lishm ent« purchase  
au d it  and accounts e tc *

5 • Engineers B achelor degree  i n  E lec tro n ic  
Ensg* w ith  3 y ea rs  experience  
in  c lectron lc/m echan ica l shop*

6 »  A s s t t *  Engineers B achelor Degree in  E lec tron ic
Bngg,/Diploma in  E le c tro n ic  with  
2 y e a rs «  experien ce  in  electronic 
mechanical shop*

7 • Technicians C e r t i f ic a t e  i n  e lectron ics/ - 
machine shop p ra c t ic e *



Table 1. Salaries and wages

S. No, Designation No. of Employees Proposed Salaries per annum Total Salaries (US $ )

1. Project Engineer 1 3600 3600

2. Ehgineers-in-charge 2 - 2500 5,000

5. Manager(Saloa Sfiervioe) 1 2500 2,500

4. Executive (Admn.) 1 ~ 2500 2,50p

5, Engineers 6 1800 10,800

6. Draft an an 1 1500 1,500

7. Executive (Stores & 
Purohase)

1 2000 2,000

8. Executive (Section) 1 2000
i

2000 ^  
M

9. Accounts Executive 1 2000 200Ö ,

10 Assist, Engineers 2 2000 4000

11. Technicians 4 M o o 5000

12. Assistants 8 1,000 6000

13. Supervisors 5 • 1500 7600

14. Unskilled woAers/ Loaders 6 
'Sweepers/ Laboratory Attendant

750 4,500

TOTAL 58,900

I
Jfc

J
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# *

3. Brûlement and machinery*

J

The equipment req u ired  fo r  p roduction  and t e s t in g  

o f  h earin g  a id a  co n s is ta  o f  g en e ra l e le c t ro n ic  

la b o ra to ry  t e s t  equipment* I t  would be  a v a i la b le  

from le a d in g  m anufacturers o f  e le c t ro n ic  t e s t  

equipment* Some o f  them a re  d e ta i le d  be low :

1 .
J Ù

P h i l ip s  In d ia  L t d . ,  
Dr* A .B . fioad V o r l i ,  

■ Bomb ay -400018,
In d ia

2.
t

D ig i t a l  Instrum ents Corpn., 
1680, Amir Chand Marg,
H al Sarak,
B e lh l -1 10006*
In d ia

3 . E lec tro n ic s  Corpn* o f  In d ia  L td * ,  
C h a r la p a l la i ,
Hyderabad,
In d ia

4 . Systron iC 8 ,
Ahmedabad,
In d ia

5. A pplied  E le c t ro n ic s ,  
Bombay,
In d ia

*

, S p ec ia l c a l ib r a t io n  equipment would be re q u ire d  f o r  

In sp ec t io n , q u a lity  c o n tro l o f  heading a id s *  I t  

would be  very  necessary  to have a  com plete t e s t  

and c a l ib r a t io n  set up I n  the u n it  i t s e l f .  She 
m anufacturers who supply t e s t in g  and c a l ib r a t io n  

equipment a re  g iven  be low :

t’
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1. VEB EFT MESS ELECTRONIC "OTTO SCHOEN" DRESDEN 
8012 DRESDEN
LINGHERALLEC 3
GERMAN DEMOCRATIC REPUBLIC

2 . BRUBL & K ja e r  
DC-2850 NAERUH 
DENMARK

LABOBATOIEE ELECTRO AGOUSTIQUE 
5 » Role J u le s  Parent  
92 -R neil-M alm aison »
FRANCS

AMESA.
A t e l ie r s  Macaniqueset 
E lectro  Techniques 5-A  
97» Avenue de C h ate la in e »
Geneve»
SWITZERLAND-

Table 2. Estimates cost of_macbinery and equipment

3 .
jf

J
4 *

•gl Teat Instrum ents

4pp.
£ iS gt iBStnyaga*? SP2r Sobi US s

1 • O sc illo sco p e s  with, p lu g 
in  cu rve  tra c e rs 2 1200

2 . M ultim eters 4 480

3 . Power Su pp lie s  0-30V/3Amp 2 100

4 . A .C . S t a b i l i z e r s  15 KVA 2 500

5 . V a riac  A Amp» 0-2707 2 100

6. In s u la t io n  T ester 1 100

7 . Tem perature-Contro lled  Oven 1 400

8 . RLC B ridge  (Accuracy 1ji) t 400

9 . E le c t r o ly t ic  Condenser T e s te r  1 800
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,*r

Cal ib r a t io n  Equipment

S .R o . Instrum ents Qtv . Cost US S

Hearing A id Test system  
Comprising o f

Jt
1 . H earing A id  te s t  Box 2 .6400

2 . A r t i f i c i a n  Voice t 1300

A 3* A r t i f i c ia n  Bar 1 500•-
4« - A r t i f i c i a l  Ear 1 110 0

■ 5.
f

A r t i f i c ia n  M ssto id 1 1500

6 . P re c is io n  Sound L eve l 
Meter t 2000

7 . Pistaphone | fo r  acou stic  
C a lib ra to r f 1300

8. Sound le v e l  C a lib ra to r 1 600

9 . Tracking f i l t e r 1 4000

i
-  — ----- Vorkahoo

s<\ 1 . P la s t ic  Moulding Machine 1 600

2 . Hand Too ls A B r i l l  Mai chines - 2000

* M i« e s l í a n «ona R eaa irementa:

1 . S e rv ie e  H it s
(vh ich  contains necessary  
t o o ls  ft Test equipment)

2 400

2» O ff ic e  Equipment 2000
3 . Furn itu re 4000
4* S t a f f  V eh ic le 3000

>,
Sub -T o ta l v & m

,v Custom duty 10^ S 3458

T o ta l t  38038



- 325 -

D e ta ils  o f  suggested t e s t in g  Jk ^ - ra t io n  equipment 

H earing Aid. Test Box

Hearing a id  t e s t  Box a llo w s  qu ick  and accu rate  

te a ts  on a l l  types o f  h ea rin g  a id s#  I t  coca l a t a  o f  

an  anecholc enc losure  which serves to p ro v id e  a  

rep rodu c ib le  sound f i e l d ,  and a  v e ry  good approxlne—' 
t io n  to  ¿see f i e l d  con d ition s , a lo n g  w ith  b u i l t - i n  

loudspeaker, O s c i l la t o r  and a n p U f l e r »

The Frequency range  f r o s  200 HZ to  5 KHZ l a  

covered by  neana o f  15  f i x e d  frequ en c ies  spaced  

accord ing  to the In te rn a t io n a lly  s tan dard ised  th ird  

octaves* Start h e r , p ro v is io n  la  made f o r  the 

connection o f  an e x te rn a l gen erato r*

A r t i f i c i a l  Voice

th is  instrum ent l a  used In  development and 

q u a lit y  co n tro l o f  small microphones* A r t i f i c i a l  

Voice produces a  sound f i e l d  which c lo s e ly  resembles-  

the  sound f i e l d  from the  human mouth* I t s  frequency  

bandwidth i s  between 50 HZ to  10 KHZ*

A r t i f i c i a l  w-m*  2 ca?. 6 cm^. coup le rs

Art i f  l e a l  Bars a re  used fo r  measurements in  

the audiom etric and r e la te d  f i e l d s .  They en ab le  
electroacousticai measurements on e ith e r  In s e r t  

earphones o r headphones to  be  c a rr ie d  out under w e ll*  

de fin ed  a c o u s t ic a l con d ition s , which i s  o f  g re a t



importance fo r  the com parab ility  o f  d i f f e r e n t  

design s in  accordance w ith  ISC recommend a t  ion s*  

(IS C  S  126-1961, ISC R-303)

A rtific ia l Mastoid

I t  i s  made fo r  o b je c t iv e  c a l ib r a t io n  o f  bone  

v ib ra to r s  a s  used in  h ea rin g  a id s  and aud iom eters• 
I t  c o n s is ts  o f  an in e r t ia  mass o f  3*5 Kg w ith  a  

curved top $ la te  o f  s t a in le s s  s t e e l ,  upon which  

a re  amounted the impedance determ in ing elem ents*

P re c is io n  Sound l e v e l  Meter

The sound l e v e l  meter perfo rm s sound and 

v ib r a t io n  measurements o f  almost any Virtd w ith  a  

high  degree o f  accu racy . I t  shou ld  p re fe ra b ly  be  

b a t te ry  operated*

P istanhone f o r  Acoustic  c a l ib r a t io n

I t  i s  a  sm all b a t te ry  o p e ra ted , h igh l e v e l  

p re c is io n  sound sou rce , which p ro v id e s  quick and 

accu ra te  d ire c t  c a l ib r a t io n  o f  sound measuring 

equipment, tape recorded  sound e tc *  The e rro r  i s  

l e s e  than + 0*2dB when measurements a re  made w ith  

t h is  instrum ent.

Sound l e v e l  c a lib re .to r

This c a l ib r a t e #  enables easy c a l ib r a t io n  o f  

sound m easuring equipment in  the f i e l d *
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4« Land, b u i ld in g  and s e r v ic e s

The covered a re a  requirem ent f o r  th is  p ro je c t  

i s  estim ated to b e  200 sq c trs *  T h e re fo re , an  indepen
dent b u i ld in g  fo r  th is  p ro je c t  w i l l  not be  an  

economical p ro p o s it io n *  I t  i s  suggested  th a t  the  

requirem ents may be  clubbed w ith  any o ther m anufactur
in g  u n it *

The e le c t r ic i t y  requirem ent^' \for th is  u n it  i s  

estim ated  to  b e  15 H A  which in c lu d es  th e  a ir -c o n 
d it io n in g  requirem ents as v e i l *

Cost estim ates f o r  tfche b u ild

a ) Cost o f  b u i ld in g  a rea  200 sqm* 0 225 sqm 545000
b ) Cost o f  A ir -c o n d it io n in g  o f  20 sqm 

0  350 p e r  sqm*
$7000

c ) Coat o f  e le c t r i f i c a t io n  and A rch ite c t  
0  5*  o f  ( a )

$2250

d ) Cost o f  V ater p ip e s  <fe sewerage ¡ f i l l i n g s  
© 25% o f ( c )  - — $500

« ) Cost o f  Anechoie Chamber* App* *5000

$ 59750
Contingencies 10% $ 5975

T o ta l $ 65725

Bote: The cost o f  lan d  has hot been  inc luded  in  

the estim ate*



Plant. layou t

The p roduction  o f h ea rin g  a id a  in v o lv e s  th e  following:

1« Assembly o f  E le c tro n ic  Unit 

2m F a b r ic a t io n  o f  Mechanical Components 

3* On- L in e  p roduction  te s t in g  

4« Complete assembly

5 . Testing  & Q ua lity  Control o f  Production.

The sp e c ia l requirem ent ' i n  the f i e l d  o f  

h earin g  a id s  i s  to p rov id e  an a c o u s t ic a l ly  contro
l l e d  A ir -co n d it io n ed  room* This room w i l l  be  

used f o r  f i n a l  t e s t in g  and q u a lit y  co n tro l*  A l l  
togeth er one b i g  room fo r  assem bly and fo u r  sm all 

rooms' f o r  above mentioned se c t io n s *

Layout

1 « One o f  the rooms would be  used as  a  sm all
workshop fo r  doing d r i l l i n g  and minor mechanics 

jo b s *

2* In  another room f i n a l l y  assem bled hearin g  a id s  

can be  te sted  which would be ready  f o r  c a lib ra t in g .

3* The assem bly can be done i n  the b ig  h a l l  

proposed in  the u n it *

4* One room can be a c o u s t ic a l ly  c o n tro lle d  f o r  

f i n a l  c a l ib r a t io n s *

5* The o ther rooms cou ld  be  used f o r  adm inistration, 

s to re s  and other a s s is t in g  s e rv ic e s *



5. Components and raw m aterials

H earing  a id s  comprise o f  gen era l e le c t ro n ic  

components which would he a v a i la b le  from the le a d in g  

m anufacturers o f  components in  the w orld * The deta ils  

o f  components and raw m a te r ia ls  a lon g  w ith  th e ir  

cost a re  g iv en  belowt

1* T ra n s is to rs  o r in te g ra te d  C i r c u i t . 3*00

2 » Condenser (m in ia tu re ) 1*50

3* R e s is to r  (m in ia tu re ) 0*75

4« Earp iece & Microphone 7*00

5 • Hardwares in c lu d in g  p la s t ic  4«00

6 «  Chassis 2*00

7* Anodised Aluminium sheet 0*30

8 « P r in ted  C irc u it  Boards 0*30

9* B atte ry  0*50

19.50
Customs duty 2% 0*50

T o ta l 20 «00
fo r  one u n it -

Sources o f  Components & Baw M a te r ia ls

1• Microphones ft E arp iece «

A. Shure B ros* In c*
22, H astrey Avenue,
Evanston, 111.
Ü .S .A .



3 « Knowles E le c tro n ic s  In c*
10545 Anderson P I  
granici In  P ark , i l l . ,  d . s . a .

в* V a lch ris  Ved In g e r io r  W *Christensen, 
Skodsborgeej 315, Яаегит,
о ш ш

D* Bouyer P A GIE
Route De Ro P a s ls ,
Montarban (TA G ),
FRAHCB

E* Audio L td * ,
26, W endell Road V 12 9 H T»
DK

F* V itavox  L td * ,
Westmoraland Eoad,
London 5V 9»
DK

G* Beyer Engen E lek tro techn ische  F a b r ik ,  
Theresienstjle  8 ,
71, H e il  bjrowif ._
Federal Republic o f  Jjermany .

2 . T ra n s is to rs  A In te g ra ted  C irc u ita *

A* Bharat Electronics Ltd,,
P .O . J a l a h a í l i ,
B an ga lo re , In d ia

В* Continental j Devices In d ia  L td * ,
C .120, K araina In d u s t r ia l  A rea, 
Hew Delhi-110018

C* F a ir  Child Semiconductor Corpn*, 
313, F a ir c h i ld  D r iv e ,
Mountain V iew ,
C a l i fo rn ia  94040 
U«S*A *

D. H itach i L t d . ,
Semiconductor A IC  D iv is io n ,
1450 Joahihonim achi,
K oda lra  C ity ,
Tokyo,
Japan

E* Mae a us h i t a  E le c t ro n ic s  Gbrpn*t 
Kot r i  Takemachi,
Bagaokakyo C ity ,
Kyoto,
Japan —



P . M a lla rd  L td * ,
M a lla rd  House Torringtone P la c e ,
London VC LB 7 HDo v
OK

G> P h i l l i p s  G lo ilaapen fab rik en ^  l.
Eindhoven, -----
Netherlands  ̂

3* R es is to re  C apac ito rs . Volane c o n tw ^ le r  e tc *

1* A sian  E le c tro n ic s  L td * ,  
Bombay,
In d ia

B . E le c tro n ic  Corpon. o f  In d ia  L t d * ,  
C h a r la p a li ,
Hyderabad*
In d ia  ~

C* P h i l l i p s  In d ia  L td * ,
Dr* A*B* Road,
V o r l i ,
Bombay 
I n d i a '

D* Res con M anufacturing Co* P v t*  L t d . ,  
3*7* Road Maray House, Bandra, 
Bombay-400050•
In d ia

B* Bharat E le c tro n ic  L td * ,
J a la h a l l i ,
B an ga lo re -5 60013•
In d ia

P . D r iv e r  H a rr is  SA,
Chemin De Bacheiay,
Mentes—La* J o lie  (S&Q)
Prance*

Rav M a te r ia ls

Haw m ate ria ls  requirem ents a re  o f  ve ry  g en e ra l 
natu re  f o r  the h earin g  a id s *  Most p ro b ab ly , they  

would be  a v a i la b le  in  the Arab countries. It is not felt 

necessary  to g iv e  the l i s t s  o f  s u p p lie r s  o f  raw 
m a te r ia ls *
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Coat o f  the P ro je c t

1« P la n t  and Machinery 

2* B u ild in g  & S erv ices  

3 • Z n ov - how

R ecu rring  Expenses

1• S t a f f  s a la r ie s 57,400

2* E le c t r ic i t y  charges  
f o r  -15 KVA
(c o n s id e r in g  9 hours 
a  day and 270 day/year

1,530

3* Water & other a ia c  
Charges

2,0 0 0

60,930

US $ 

38,038

65,725

2,500

1 06 ,253

Working C ap ita l

Cost o f  components and m ate ria l o f  4 months and . 
10£  o f  re c u rr in g  expend iture  i s  enough a s  working  

c a p it a l*

-  *  33,333 + *  6,093

-  t  39,426



—  356 -

—  -------------- P- Financial estimates

P r ic e  In d ica tio n

She cost o f  h earing  a id s  im ported in* Arab country  

on the average» cooes out to  be US $ 55 to  US S 88 .

I t  i s  estim ated in  th is  p r o f i l e  th a t when they  

a re  produced i n  Arab coun tries , the s e l l in g  p r ic e  

vould  be US $ 46« This vould be  a  h igh ly  accep tab le  

p r ic e  fa r  the body type o f  h earin g  a id s *

Feasibility- ; ____

The s a le  p r ic e  f o r  h earin g  a id  suggested  i s  $ 4 6*

The cost o f  the h earin g  a id  i s  cheaper to the ones

so f a r  ijagorted.. by  Egypt* In  a d d it io n  the hearin g
• - ''w

a id s  proposed to  be produced v l l l  be  o f  la t e e t  $ype*

The p r o f i t  In  f i r s t  y e a r , second yea r and th ird  y e a r  

i s  8 *73?*» 11*4?* and 30.24?** T h ere fo re , by  s e t t in g  

up the fa c to ry  the hearin g  a id s  v l l l  b e  l o c a l l y  

a v a i la b le  and w i l l  c rea te  te c h n ic a l b a se , enhance 

employment o p p o rtu n it ie s  fo r  te c h n ic a l p e rson n e ls*

T h ere fo re , the p ro je c t  i s  economically, and tech n ica lly  

f e a s ib le *

. »  •



COST am jya is

Basic  fa c t o r «  f o r  COST Anaiy«-!«

1 * The capac ity  r a t in g  hag" been taken a s  estim ated  

demand o f  hearing  a id s  in  th e  Arab soon-tries. This 

demand has been e s tab lish ed  on the b aA is  o f  the  

survey conducted by two Indian  e x p e rts .

2*. The b u i ld  up capacity  o f  the p la n t  i s  estim ated  

a t  50%f 66£  and 80ji in  the 1 s t ,  2«** 3rd  

years. . Subsequently, a  growth r a te  o f  10ji i s  

estim ated*
I

5* The cost estim ates fo r  m a te r ia ls  and e le c tro n ic  

components a re  based on th e ir  present a c tu a l cost 

as they are p r e v a i l in g  in  In d ian  market*

4* S a les  and se rv ic in g  cost have been  estim ated a t  

12.5̂  o f  the s a le s  v a lu e *  The coat o f  the la n d \  

has been assumed to be n ik *

5* The cost o f  d ire c t  la b o u r  has been computed
in  d ire c t  p rop o rt ion  to the cap ac ity  u t i l i s a t io n *

6* D ep rec ia tion  on the p lan t  and machinery has been  

ca lcu la ted  a t  10Jt per annum*

7* D ep rec ia tion  on b u i ld in g  has been worked out 

at 5% pe r annum*

PROPOSED

PRICB lEDIgATTOff

A* C ap ita l Investm ent:

(Coat o f  Equipment p lu s  land A 5 5 * 0384465, 725»
and B u ild in g ) «  % 1*35*763

know-how fee  $  2*500

t ,06,263T ota l



i )  R ecurring E x p e n s e s : - (s t a f f  s a la r i e s )  ' $ 5 7 , 4 0 0

i i )  E le c t r ic i t y  charges o f  15 KYA 
(c o n s id e r in g  9 hour a  day and 
270 days/year) t  1,530

i i i )  V a te r & o ther M i3c. charges $ a , 069

i v )  B u ild in g  D ep rec ia t io n .© 5 * $ 5,185

v ) P lan t  & Machinery D ep rec iation  
O 10* *  5,800

n )  In te re s t  on working c a p it a l  
0  15* o f  $ 1,00,000/3 $ 5,000

$ 72,915

Cost Estim ation

1« R ecu rring  Expenses- $ 72/915

2* P r o f i t  on c a n it a l  investm ent 
•  25* (S 1 ,05,263) $ 26,563 

$ 99,478

pc* 5*000 

*  19.9

Cost o f  h ea rin g  A id exc lud ing  
m arketing (c o s t  o f  raw m ate ria l +  
d e p re c ia t io n s ) $ 20+$19*9  m

•

t  39.90

l e t  us assume the m arketing  
expenses a re  12.5* on s a le  p r ic e

$ 5 .84

S e l l in g  p r ic e t  45 .74

Say $ 46

t  45 .74
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COST ANALYSIS 1ST YEAR

a ) Turnover 2500x46 i 115 ,0 0 0

b ) Karketing Cost 25(00x4*99 * $
•v

12,475

c ) Net Returns a -b * 10 2 ,52 5  _

bypth to ttt trb;

a) Components and
M a te ila la  2500x20 = < 50,000

b ) Other Expenditure

C onsidering  in  the 1st y e a r  recuritm ent > 
procurement o f  p lan t  & machinery w i l l  take  
tim e th e re fo re  u t i l i t y  fa c t o r  can b e  taken  
0• 6• #« Therefore  re c u r r in g  expend itu re  &

t  40,750 

t  2,500 

$ 93,250 

t  9,275

X 100 s  8 *7 5 *
106,"263 ~

d ep rec ia t io n

e ) In te re s t  on. working  
c a p it a l

T o ta l a+b+c

P r o f i t  t  1 «02,525 93,250

Percen tage  P r o f i t 22.72-

i



G U S T  i l l  A - T 3 I S 2ND YEAE

a ) T u rn o ve r 4000x 46 =  5 184,000 o

b )  M a rk e t in g  C o s t  4000 x 4 .9 9  = $ 19,960

c ) il et R e tu rn s  (  a - b )  = $ 164,000

a ) Com ponents <1 m a t e r i a l s

4000x20 = S 80 ,000

b ) O t h e r  e x p e n d itu re  
( u t i l i t y  F a c t o r  =  1 $ 67 ,915

c )  I n t e r e s t  on w o rk in g  
C a p i t a l $ 4 ,000

d b t a l  a+b+c s 15 1,9 15  7

P r o f i t  *  164,040-1 151,915 ; ' s  1 2 , 1 2 5

P e r c e n t a g e  P r o f i t  12 .125

106,263 x  100=  11.41
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Ou s t  am A l l a i s 3RD TEAR

a ) Turnover 5000x46 ' =  S 230,000

b J M a rk e t in g C o s t  5000x4 .99 =  $ 24 ,950

V c )  U e t  R e tu rn s  { a -b j =  $ 205,050

EXPENDITURE

a )  Com ponents &
Materials 5000x20 =  $ 100,000

b; O th e r  E x p e n d itu re
t U t i l i t y  F a c t o r  =  1 .0 ; =  S 67 ,915

c ) I n t e r e s t  on  w o rk in g
C a p i t a l  =  $ 5 ,000  .

T o t a l  a+b+c  s  $ 172,9 151

P r o f i t  $ 205,950-$  172 ,915. - *  32 ,135

P e r c e n t a g e  p r o f i t  5 2 .1 3 5
x  100 = 30 . 24#

106.263

C o st  b e n e f i t  .A n a ly s is  a t  d a n c e

P r o f i t  1st year = 8.735b

#  P r o f i t  .2nd year_ -  11.41?»

>  P r o f i t  3rd year =  30.24?»

v



E. Recommendations

1 • The f e a s i b i l i t y  a n a ly s is  g iv en  in  the  p ro je c t -  
p r o f i l e  in d ic a te s  that p rodu ction  o f  h e a r in g

in  th e  Arab countries eould be technically and __ 

econom ically  f e a s ib le  and can b e  im plem ented»

2 »  The recommended cap ac ity  u t i l i s a t i o n  i s  50£»
66£ and 80£ o f  the estim ated annual demand in  the  

1 s t ,  2nd and 3rd y ea r  o f  Company's o p e ra t io n *

3 . The b u i ld in g  requirem ents f o r  the  p ro je c t  a re  

very  meagre and th ere fo re ,, i t  i s  suggested  that  

the work o f  the company may be s ta r te d  from  a  

ren ted  b u i ld in g ,  to  cut sh o rt  the i n i t i a l  

d e lay *  I t  i s  a ls o  recommended th a t  i t  w i l l  not 

be  worthwhile to  have sep a ra te  b u i ld in g  and  

se rv ic e s  f o r  t h is  u n it .  P r e fe r a b ly ,  b u i ld in g  o f  

th e  H earing  Aid P lan t may he in te g ra te d  w ith  the  

o th er p la n t  on M edical A pp lian ces*

A* The fa b r ic a t io n  o f  p r in ted  C irc u it  Boards, th e  

cas in g  and o th e r  fa b r ic a te d  p a r t s  may he got done 

from ou ts id e  in  the f i r s t  y e a r  o f  company's 

o p e ra tion *

5 • In  the f i r s t  y ea r o f  p rodu ction  com plete im port 

o f  CKD k i t s  i s  recommended* The h e a r in g  a -Mg 

would on ly  be assem bled and t e s te d  i n  th e  proposed  

m anufacturing un it •

6 * A fte r  2 to 3 yea rs  o f  company's o p e ra t io n , the  

production  o f Audiometers o f  the autom atic type  

may be  con sidered * Th is would be necessary  to  

f i l l  up the demand gap and to  s t a b i l i s e d  p r o f i t a 
b i l i t y .
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The s a le s  o f  the hearing  a id  would p re fe ra b ly  

be  handled through, the e s ta b lish e d  d is t r ib u to r s  

o f  th is  type o f  app liances in  th e  Arab W orld* 

However, the r e p a i r  and 's e r v ic in g  should o n ly  

be  handled by the company's en g in ee rs «



mil. INDUSTRIAL PROFILE ON PH METERS

According to a survey, the present annual demand fo r  pH meters in  

the Arab countries amounts to_ 2,300 pieces. These are mainly o f  three .. 

types -  General purpose, pcecision and sophisticated type. So fa r , a l l  

types o f pH meters in  Egypt have been imported from France, Japan, Switzerland, 

U.K. ^ ' ~~ etc. With the improvement in  health services and with the 

establishment of new hospita ls, the minimum projected demand a ft e r  a 

decade is  expected to be 5,700 pH meters. This figu re  may go up to 

7,800 pieces in  case the demand fo r  non-medical sector i s  a lso  taken 

into consideration.

i
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pii Heter i s  a direct reading m st
accurate measurenent of  cd and m i l l ivo l t s .  Mth different  
types o f  electrodes i t  could be used for th e measursnent

oxidation-reduction potentials, eh ani cal analysis,
Karl -  Fischer t i t ra t ions  etc. The pH Meter should have 
input c ircuit  o f fer ing  very high input impedance and be*drift 
free and highly stable so as to perform chemical analysis 
with outstanding accuracy. I t  i s  essentially a 
voltage measuring device with some added features.

a lka l in ity  o f  a solution. For instance, lemon juice i s  aci
dic while the lime i s  alkaline. The pH scale i s  used 
to express the degree o f  Hydrogen ions concentration in  
a solution. As these act iv it ies  vary over a vide range, 
a log scale -  the pa scaie, i s  adopted fo r  convenience.

The pH in  terms of Hydrogen ion concentration could be 
expressed as:

The pure water i s  the neutral point at which Hydrogen 

and Hydroxyl ions exist at the same concentration:

This implies that the pH at neutral condition l . e .  of  

pure water i s  7. Therefore, the number greater than 7 
indicates the degree o f  a lkalin ity ,  and numbers less 

than 7 indicate the degree o f  acidity.

concentration in  a test so'uticn by responding to the 

potential developed by an electric?! c e l l .  -he ce l l  
consists of two electrod:s, a glass electrode ynd. a

reference electrode, immersed in  a test solution.

o f  blood pH, b io log ica l  measurements, specific  ions

pH can be described as a measure o f  the a c id i t à

pH
o r  CH 10

-rH

so that CH+ kw 10 7

Essentially, a pH Meter indicates the Hydrogen ion
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2 he glass electrode i s  pn. sensitive and i t s  potential  
i s  p ■> -ioaei to the pH of the solution in which i t  i s  
immersed, while the reference electrode develops a

Prom this, i t  i s  concluded that pH measurement i s  essentially 
a measurement of  mil_ivolt  signal by a special technique.

Design Techniques

The advances in semi-conductor technology coupled with 

d ig it  ai readout have made i t  possible to design an accurate,.

hi.;nly re l iab le  and re latively  inexpensive pH Meter. 
D ia i t s i  readout due to i t s  inherent advent? eo over the 
analog type i s  the obvious choice. 1'herefore, the 

design of the instrument should be based - on integrated

constant ei ectric?! potential against which the 
potential o f  the g lass electrode can be measured

The potential developed across the glass solution 
boundary according to the nearest equation:

3> Standard potential

?

x

Gas constant 
Absolute temperature 
Faraday’ s constant

uHc pH value deviation from 7

Thus the eauation implies that a given temperature 

the measured 2.H.P. i s  a l inear function of PliC.

6j?H 2.3026 j r

53.2 mV at 20ÔG
62.2 mV at 40°C

3 u

bo used it  offersand re l iab le
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advantages o f  operatise over wide temperature ranges,
Can be multiplexed, drives current requi ran eats down to 
about 0.5 mA per segment ?nd is - avai lab le  in various 
colours. Input circuit should make use o f  new design 
techniques so as to make input c ircuit  stab le  and o f f e r '  
high input impedance.

I ~"0 duetion iechnioues

To check the instrument numerous tests are required to' 
be performed repetitively. I f  the t rad it iona l  manual 
methods are employed, the test time t a l l  be more — 
i . e .  more production cost and d i f f i c u l t  to ensure 
consistency of the results. Therefore, in order to 
take care of the human errors and to reduce test time 
during production, dedicated tester should be used.
The dedicated tester should be developed for  each model 
separately. The essembly should be done through dip 
soldering metaod and dedicated tester  should be used 
f o r  testing the components, printed c ircuit  boards 

and the complete instrument for the specifications. In is  
method vri.il greatly reduce was testing time, while at 
the same time ensure consistency o f  the results, better  
quality control, thereby reducing the cost of  
production.

P r o d u c t io n  P h a s in g

The pH Meter has wide applications not only in hospitals  
but in Drug Industries, chanicai industries,  research 

and educational institution? _tc.

The proposed design for the manufacture of  PH meter . 
makes use of new design techniques ?nd latest  devices, 
so that the product w i l l  be better in specifications,  
compact in  sise and less expensive as compa’ed to the 
eouivaient pH meter so fa r  being imported by .■ IJgypt. 
In  addition the pH meters w i l l  be comparable m  piri.ee/ 
performance with the equivalent models available  in  
developed countries. The production f igure  provided are 
2POO for a l l .  the three models, i t  i s  envisaged that 
the plant wil l  reach to fu l l  produccionin prd year.



However, keeping in mind "tie addi tional internal requirements in 

other sectors and lik e ly  export p o ss ib ilit ie s , in

the f i f tn  year the pro due-ion sneuid reach 5000 pieces. 
This w i l l  increase the prof it  margin. i’he production o f  
electrode assemblies and printed circuit boards has seen 
suggested cn-.y aft^r the plant reaches to i t s  proposed
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capacity and start 8 m siting .orofi c, unaf i  s i n xhe 4th
t?lr TlXX "wÌ.01 C j la if ¿ 1  eCtrodr.S rjSJii b-xes r-nd

-....— p.rintgo cIre-lit _bcc Ò ? nr ce pvt-cu -ed from_tne.out side .
parti  es. The proposed padsec- pro irsmue'i s given "
below:.

Pnase 1 Phase 11 Phase I I I  Phase IV Phase V
1 st year 2nd year 3rd year 4th year 5th year

Model I 600 1000 1200 1200 1200

Model I I 400 800 1000 1000 1000

Model i l l Mil 50 100 100 100

Electrode Mil N i l N i l tenersi 0 ene ra l  purpo
purpose Blood ¿ Ion
electrodes electrodes

Printed fckt. Mil N i l N i l 50/» demand 1CC/0 ¿smelici
bo arc si, Double should be should be met,
sided therrough m et.

B. Specification«

Three different types o f  pi meters -  the f i r s t  one low 
cost analog type o f  0.05 pH accuracy, the second being the 
d ig ita l  type o f  .0 1 pH accuracy and the tni id one the  

type o f  .001 pH accuracy wita d ig i t a l  display,-' are 

suggested for .¡-.eduction.

Specifications of  tnree models are given as below:. 

He del i'ic. 1

R n a c i r i c g t i n s .

r a n g e s

Resolution pH

pH 0 . to 1 4
Mi l i  vo It 0 to 1400

0.05
mili volt 5

É
t
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¿ c c u r a c y p H + 0.05
i ' l iüvo lt r-±  0

-̂-epeat abii i  «y
pH + 0.05
M il ivo lt + 5

In_:ut irn pee anee 5 x  10 11 ohms

Tem per ature
Compensación 0 to 100°C (Manual)

lleco raer Output 
i'ower ..equirenents

up to 200 mV
M ?i n s/b at •; e ry o p e r ? t ¿

neadout Indicatinr íleter

Mccel Ho. 2

.o** .-¿r*-i "  ”  ̂1 0 ^

I.£lr~2 0 te 14

El -.'1 VCi t 0 to 1400

./ A T * * ^ 4 »■» V» v> kj - C OW ^  M .10
m i l i  v o l t 1

Acc u ra c y  pH o•+1

m i l i  v o l t + 1

R e p e a t a b i i i t y

pH .01
M i l i  v o l t  : 1

I  nput l a p  ed anc e 1015 ohms
T emper a tu r e  

Com pensación"
0 -  100°C l S u to m atic  o r  

manua I

K eco rd e r  ü u t put 1 -  100 mv p e r  p.í u n i t

D i s p la y  

C u t p u ts
F o u r  d i - ; i t  LüD 

BCD

*
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Zero Control 
Test Switch

5 to y pH
—n __i  __ ^  ̂ 4. ^4* ^ J* ■; is* „

u c s  w v a  W4A c itu  c

and d ig i ta l  display

Slope SO -  105>1
Го wer nec ui rem ent 

К о  del йо. 3

Mains

Snecifi cations 

Range PH 0 -  14
M il l  volt 0 -  1400

Resolution pH .001
milivo i t . 1

Accuracy pH

mi i i  volt
±  .001 
±  0 .1

Repeatability

pH
f  я •; ,  1 i  
1’.  _L j - i  v v  W

+ .001 ‘
i  • 1 .

Input Impedance 

Temperature
1 0 13 ohms.

(Compensation 0- 
lecorder output 
Di spi ay 
Priner Output

■ 100°C , automatic or manual 
1-100 mV par pH unit 
Pive d ig its  1SD 
BCD

Zero Control 
-est Switch

6 -  8 pH unit s
Electronic test o f  gap l i f ie r  
and readout

Slope
Power requirement

eo -  105/»
Main s

ro la r is in g  current 10 microamps.
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t!. Sources -of- know-how

I t  i s  observed that in  developing countries f i r s t  model 
developed costs, which a te analogous, to ' ¡ grass  root'^ 
' s ta rt ing  from scratch', type o f  product development, 
aPe most uneconomical due to i n i t i a l  enormous set-up costs 
On the otner baud i t  i s  significant that for  improved 
models the HuD cost i  3 very much, lover. I t  i s  more 
cost effective to buy the foreign know-how in the 
beginning for  the f i r s t  proposed models and concentrate 
on loca l  1 oc D for  future improvements thereof. The 
selection of know-how ana transfer should be under the 
expert advice so that there i s  no d i f f i c u l ty  in the 
adoption o f  the know-how an'* item goes in to the 
production without delay. I t  i s ,  therefore, suggested 
to purchase the know-how on one time transfer  basis.
One time purchase scheme reduces the drain of foreign  
exchange in  terms of royalty to be paid on a per 
piece basis. Once the latest and needful technology 
i s  brought, future modification could be made tnrcugn 

loca l  h 1 D. In is  approacn eventually creates a technic? 
base, reduces lead time and leads to s e l f  reliance.

The know-hovi of pH meters i  s available  m  developed 
countries l ike UK and USA etc. and also developing 
countries like India* The cost of  know-how on the basis 
suggested w i l l  cost Z 6000 to S 12p00 i f  purchased from 

developed countries and at the same time there w i l l  be 
lot  of operational d i f f i c u l t i e s .  On the other hand, i f  
know-now i s  purchased from developing countries, i t  w i l l  
costs 40£)OCJ in addition, i f  the know-how i s  purchased 
from developing countries i t  will be easier to absorb as 
the conditions are more identical.

f o r  i n i  s i  a-
thet atiir-.'VC 

t r a i n e e  from 
d u r a t i o n  o f  

0 r a i n i n g ;  ?.ncr 

SS r o l l o  ccnv

t r a i n i n g  and e x p e t t  a d v i s e ,  i t  i s  su g g e s te d  

3> e n g i n e e r s / t e c o n i c i a n s  o f  ggypt should be 

wnere t h e  know-how has been . .urcuased.  -he 
c r u i n i n g  snouid be from 3 to 6 monu.s,  ■‘■ se 
■ u.! uj- ufi i/rii  eti one, i l l  0 c-si Tj ,aio Cj 1 ; ...

s 1-1 :ig d e s i  n, assembly , t e s t i n g  , cu -J.ty
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control end specification ?ni source o f  components
ana raw Qatezt?.-s. I t  i s  further suggested tnat a provision
fo r  expert suouid De mace for three neats s 1 pe;iod at 
the beginning of the project and again for tares aontns

be 3 1 pu per day and free  furnished accommodation. In

12 months. The monthl£_salary_ o f these personnel should be

sources of ¿now-how are given as below: -

<¿500, narbor -3Ivd. 
Fullerton,
Ca l i fo rn ia  -  9<:634 
USA..

Corning ¿1-,
Halstead, is sex,
U.K.■ - ’

Central Sc ienti f ic  m s f r  
Sector ;>0,
Chandigarh 16C0020, IT; Si A

The sources ox know-now fo r  ciifi erent types o f  elect roc1®

Halstead Essex,
a.z.

Central Glass and Cer?; 
..►Calcutta“ 7 00032, Hiull

a fte r  one year. The remuneration of the expert should

$ âüO and 3 5u0 respectively. A few lmportan

H/s. Heckman Instruments Co.,

are;

1 . 3e cim m In strum eo t s Co.,  
25Û0 Harbor Dlvd. ,
Fullerton California -  926 34, 
U . o . A.

2 . Coming EZL



There are a limber ox considerations which are very 
v i t a l  for tile success o f  the project. These ?x-e -  
e ff ic ien t  operation, experienced a an nr meat, appropriate 
technology ana minimum cost o x  production etc. In  
addition, tue fact remains tnat the proauction cost or 
tne itea goes down each time tne number of units produced 
is increased.

The electronic industry i s  to keep pace witn tne 
advancements in  tne electronic tecnnoiogy developing 
at a fas u rate - -  technology cnanges m  about. 5 - 6  
years “  to such an extent tnat there i s  a c lear economic 
advantage for caanging over to the new technology.
I f  the country decides to l ive  with tne obsolete 
t echnology, i t  nay pay more by way of lower productivity  

and hence turner costs tnan i f  i t  had opted for  tne 
transition. Therefore, tne production px-ogrsnmes 
shouia be backed up by RccL units so as to bring out 
new moaels at appropriate times.

The complete set up has been sno wn under four groups:

Group 1 -  R & D

R <3t D, quality control and tra ining snouxd be kept under 
one head for better l ia ison  and also to ensure optimum 

u t i l i s a t ion  or tne equipment.

The main responsibil ity of tne ?.&D unit should be to 

develop dedicated testers required at d i f fe rent  production 
stages. Minor modifications required by tne customers 

and above a l l  the section snould be well aware of the 
la tes t  devices and technology so as to bring out 
suitable  models at appropriate times ana keep tne cost and 
quality competitive.

T h e  m  - i n  r e s p o n d  b i n  fcy c l  t h e  t - . - i n i n g  s e c t i o n  s k e w ' d  

b e  t o  o r g a n i s e  d r t - t e n  c o u r t  c s  t o  t r - i n  t a  e  t ~ o . . d  c i  a d o

S i___O r g a n iz a t io n a l s t ru c tu r e  and, manpower raou irem en ts

a r t
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and engineers ana refresher courses ror service engineers.

The quality control sectiun should be responsi ole fo r  
the quality o f tne incoming and outgoing equipment and 
components. The t e s t in g o i  functional speciri cations 
snouxd be the responsib ility  o f th is  group while 
environmental and viDraticn testing  f a c i l i t i e s  snouid 
be at a Central place. To create environmental end 
viDratxon testing f a c i l i t y  independently m u  not oe 

econoaj.cal as the use w in  be limited.

GROUP I I  -  PlPDUCTIuN

Production o f pH Meter w i l l  involve electronic assembxy

faD iication  o f mechanical components, mechanical assesoly  
and f in a l  asser. oxy ana testing .

The electronic assembly va il  involve tne'layout o f ’ 
printed c ircu it  boards and wi ring ox the complete instrun“ 

ents functional testing o f components, insertion or 
components on printed c ircu it  bo arcs, soldering o f each 
printed c ircu it  board one by one, testing the continuity 
o f  printed c ircu it  boards and f in a l ly  complete wiring o f  
the instrument. Transformer should be checked fo r  
insu lation  before f i r in g .  Mechanical amp w il l  involve  
tne fabrication  of chassis terminal connector, electrode 
stand, engraving o f  front panel, assembly of mechanical 
parts end f in a l - y anodising and painting. Some mechanical 
portions such a3 covers and panels, may be moulded using 

f i b r e  g lass  or p lastic  so that the weight of the instruneit 
and i t s  production cost as a whole i 3 reduced.

A fter electronic assembly and nscnanicax assembly i s  
over, the f in a l  assexb_y and functional testing i s  
carr isd  out. The fin ish  eu inatxumen t ' th ¿n roe a to 
quality  control for f in a l  approval.

.■.CUE I I I -  E0( vi ■ojvüTü o : .< '/TC h

The :vi  c e •j - • o v i  c. 7. 1 1
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thrcuja trainer. service on -c :ir the care pi ete
documentation snould be supplier zo ~he oust cm er s.

This not only requires the provision of a schematic 
diagram ana operation procedures but also a complete 
components l i s t  v;ita . standard reolacem enr ^ where 
possib le , common fau lts  trouble shooting hints, waveforms 
ana voitage date at the schematic diagram, and a complete 

layout o f the printed c ircu it  boards wit a physical 
location of a l l  the components. In  addition, CaliDration  
prodeaure should also be incorporated in  the operational 
manual. The sale i s  suggested through other agencies, 

xhe company should act only an advisory body.

In  addition d ifferent sections o f  administration suer as 
store, purchase, accounts and audit and security are 
given in  organizational chart.



O rg a n ie a t i on a l c h a r t

Other staffai 2
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J¿iüS±-

1. Мшгртг »1

2. 8r. Engineer -  4

\
Frortnotlrn

\
Design 
Dr av i»« Ь 
Introeotlon

81 ecfTnnicq
1.Sub* Assem

bly
a* Tronsfoiw 

■er wind
ing

S.Wiring li 
final 
Assembly

----------r---------
t
I
t
«

«

Mechanical

1 •Machine aho г» 
2'Sheet natal
3 , Fitting & 

Asseubìy
4. Final 

finish

JLtafJL Staff

1. BeodJOtlon Manager -  1

2« Kn^lneer/Supervlsor»* 4

Final Ass- 
ambi y#
Te ■tins li 
Packing

*

laVarketing 
2« Documentation 
3,After Sale Sorvioe

"•*’ *T  - -■■■—

M ¿ l i 

la Manager *• 1

2.*nglneer/Doour*enta- 
tion O fficer »  3

- A d i r t i . f a t i pii 
1

lgZstabltshment
2,  T>urohii «e A Storou
3, Account я U  A'jiJit
4, Security

J ì a UL.

1. Л.'ministratlve
Offioer «  1

2. Assistants В

VjJ“Ol
Os

3, Sngineer -  1 3, Assistante

4. Aesiatante «  £ 4 4. Technicians

-  10 

-  12

3. Asaiatanta «  3

4« Technicians »  2

3. Seen ri t f

4.

NOTSi Marketing w ill not be the responsibility o f the Cbapany.

I
fI
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Mnme o f  th e  p o s t

1 .  I ' r e a p i n g  D i r e c t o r /  
G e n e ra l  К an ager

P r o d u c t i o n  M a n a g e r

3. M a n a g e r  R&D.

Ho. o f  the  Q u a l i f i c a t i o n s  E x p e r i e n c e
2& Л t ________________________________________________________________________________

1

1

1. B .E (  El e c t rcn  1. c s )  A\ . Sc 
P h y s i c s  w i t h  e l e c t r o n i c s  
a s  S p e c i a l i s a t i o n

2. M a s t e r  D eg ree  in B u s in e s s
Admin i s t r a t i  on.

1. B. 5 . (  E l e c t r o n  ics)<4i echan i c a l

1 . lO  years experience in 
design, development &
Production o f  electronics 
in stirane its.

2. The selected person should 
have nt least 5 j«a rs  
experience of independly 
handlling charge of
R. D and pi«-duct ion section.

1. Seven ye-r experience 
in design <- f -b r ic -t ion  
of mecii ■ il ic nl ha>‘d wore 
of electron ic instruments. ,

V-N
2. Should  h v e  worked  in a 3̂

s e n i o r  position on the •
production aide o f  electronio  
instrumenta

1 1 . Five ye*ra e xr orien ce in » 
design development of 
electron ic  instruments, 
Candidate should be well 
versed In "the latest  
techniques rnd devices 
used in f - h r icM’.ion o f  
electronic instruments.

В. E. E l e c t r o n  ic/M . Sc.  
P h j ' s i c s  w i th  e l e c t r o n i c



4.

5.

6 ,

«?.

8.
P I

S a l e s  & M a r k e t i n g  M an ag e r

A d m i n i s t r a t i v e  O f f i c e r

1.‘ B a c h e l o r  d e g r e e  In e n g g /  
management or  K a s t e r  s 
d e g r e e  in p h y s i c s .

1. M a s t e r ' s  d e g r e e  i n s o l e n c e /
Arts.

1. F i v e  y e a r s  e x p e r i e n c e  in  
s a l e  and m arke t in  ' o f  
e l e c t r o n i c s  p r o d u c t  In a  r s p u l e d  
f i r m .

1* 10 y e a r s  e x n o r i e i c G  In v a r i o u s  
f i e l d s  o f  admin i s t i v  t Ion such  
a s  e s t a b l i s h m e n t ,  v u r c h * s e  
a u d i t  and a c c o u n t s  e t c .

S r .  E h g in e e r  RAD ^

S r . ’l l  f i n e  e r  ^ a l i t y  ControJ..  ̂ 4 

S r .  R i g i n e e r  T r a i n i n g  0

’■hpineer  Q u a l i t y  C o n t r o l  1

1.
B a c h e l o r  d e g r e e  in E l e c t r o 
n i c / ^  e chan i  c a l / p r o d u c t i o n  
J 'hgineer  Ing .

B*<thelor d e g r e e  in  E l e c t r o n  i c i  
Dig  in e e r in  g.

5 y e - r s  e x p e r i e n c e  in d e s i g n  
d e v e lo p  men t/Qu « l l t y  c o n t r o l  o f  
e l e c t r o n i c  in s t . run o . i t s .

VJ1
2 y e a r s  e x p e r i e i c e  in t e s t i n g  
and c a l i b r a t i o n  o f  d i f f e r e n t  1 
t yp e  o f  e l e c t r o n i c  equ ipm en t  
w i t h  s p e c i a l  r e f e r e n c e  to  
q u a l i t y  c o n t r o l  t e s t in g , ,

10. P r o d u c t i o n  E h g g / S u p e n l i -  
s o r .

6 D ip lom a  in e l e c t r o n i c /  
m e c h a n ic a l  e n g i n e e r i n g

5 y e a r s  e x p e r i e n c e  in e l e c t r o n i c s /  
m e c h a n ic a l  shop in w i r i n g  o f  
e l e c t r o n i c  c i r c u i t / a s s e m b l y  & 
f i t t i n g  o f  m e c h a n ic a l  cornpcrcants.
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11. Documentation O f f i c e r  3

12. A s s i s t a n t s  22

13. Technicians 12

H .  S ecu r ity  3



I

Master's degree in 
Solence/Arts

3 years experience in 1
documentation. ;1

^Bachelor degree in 
ax’ts Science of 

. High School pass. 
Diploma in 
Elec troni cs/M e o h- 
unical.

2 years experience in handling 1 
o f f ic ia l matters in case of 
candidates having bachelor 
degree &  5 y aro for those . 
having high school certificates.! 
2 years experience in assembly ! 
& testing of electronics 
instruments. ,

Diploma in eleotro- 
n ios/l.T .I. Certi
fica te  in the trade 
of Radi©/Instru
mentation .

No experience for diploma 
holders and two years expert- | 
ence in the requisite trade 
for the candidates holding 
I .T . I .  Certificate. j

Literate preferably Preferably retired army i 
personnel with stout physique.

1 1vxVJ1

' '!
——— \

/ -



E. Financial analysis.

t-\ . . fX _ «  ^  _ r¿13.»

The l i s t  o f the components i s  based on the assumption 

that the design o f the proposed item vr U  be based on i n 
tegrated c ircu it  technology and wild mode use o f  ¿-ED display. 
The deta ils  o f the components against each model are as foi-ows:

Table 1. Raw materials

Type Source
(F o r  deta ils  
see appendix I)

. Quality Cost/ 
unit in  
S

Total in  
$

Model No. 1 
tfST . USA, UK 1 1.5 1 • 5

General ourposeUSa, UK 
l in ea r  i J ' s  «  
rteguj-ato rs-

4+2 .6 3.6

Transistors UK, India  
including  
power transis
tor

12 3.6

Diodes & 
Zener diodes 
Resistances «  
Capacitors

UK, India  

Uk , Ind ia

o

j)6 (approx)

2

2.5

Band swi i#ch dc 
main switch

UK, India 1 each 1.5

Potentiom eter:s^UK, India 4 2.4
Trim pots

hardware, lo ca l ly  available
including knobs,?? ï2 . “ *JÎ?“ÎÎ,ci î * d
fuse bolder,
transformer, 3
main caole,
connecting wires
etc.

Printed  
bo ard

ci rcui t -lo caiiy
a vai u-able

1

Chassis inCx i  
i  n,g ”p sin tin/
e l e c t r o - p i a '  
e n jr"-'. 'in'-' e

To be fabricated  
in  the Shop.

I ndi eating 
m o t e r

5.0

5

o
(H at o l i n i  ce r

UK, 1 ndi a 1 10 10
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Accesso ri es

Assorted 
Buffer K it

KCi. Solution

P o l y p r o p y l e n e  
Electrode 
holder

Electrode 
Support rod

Siectrode stand

Î  eiminal 
connector

To be fabricated 3
in  the shop (m ateria l

cost)

Po la iiz ing  
J umper

Dust Cover

Impo rt ed 27-1

Procurement 20/® 5.4

Duty 25® 0.7

vocally  ava ilab le  <1 
Raw material cost. 19.00
Procurement charges 10/® 2.00

Rej ection 5T*

54.2 
2. 6

Electrode USA, OK,
Assembly India
& buffer  
solutions

20.00
(The cost ine-adem
pio cure".'. ent 
charges -  duty)

To ta l 7 6 .3
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i c c ;  ? o .11

D ig ita l Ics i- on A 14 4 a

?TT in; ut 
operational 
ainplif ie r

U j L'K 1 4 4

. * ’ “?  ̂a - - - - r- * - i w - w
operational 
amplifier and 
voltage regula
tors

UK, -Lndia 6 .6 4.S

IZDs USA 4 1.5 6

Transistors, 
Zener diodes & 
thermistors

HE,India 36 9

Posts <£ trimpots UX, India 6 6

Capacitors & 
Resistances

UH »India 60 ( apt rom.) 4

Band switch & UK, _ India 3
'

3
main switch

Hardware, in d u c in g  
fuse ho ld er » t rans 
former, main cable & 
connecting wire

P r in t in g  c i r c u i t  
Board

lo ca l ly  
a v e i a l b l e  
cr to ce 
f  abricated 
in the shop

(m a te r ia l , O c  - >

Accessor ies

Assorted Buffer Kit

LCL Solution

P olypropylene 
Electrode holder

Electrode 
Support rod

Electrode  dtrr.d

Terminal corrector

I cl ••via in.- o '-i er

To be
fabr icated  
in  the shop

(mate i  -1 car t )
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Imported components 44.S

buty .c

I', ocurov ¡rrt clan- ■?■' 20fj 9.C

Lccall; aval la  cl e 25.0
materiel coat

Procurement chnryas 10?S 2.5

82.2

Rejection 5;» 4.2

Glass electrodes U.TA,India 1 pa ir
assembly L buffer  
solution

2 4 . 6  2 4 . 6
(The coat inclu
des procurer 4rf 

c s ? ̂  o r. ̂  -f-

Total 1 10.3
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î c el 111

i< i ri t al I c s T • 1 T~T ' V. .Jim. f

11 ? input 
g o ere.t* or al

itrl*

USA,UK

1er.eral purpose L ùi'i > d-
op erat:cral 
err 1 if 1er <x
regulators

L3Ds USA

Transistors, India

diodes, saner 
i thermistors

Pots a- tricpcts UH,India

Capacitors à 
-,esi ttances

U H , India

rand switch <1 
main switch.

• U H , I ne i

2û 1.7 1 2

1 8 8

11 . 6 6.6

5 1.5 7.5

32 s .c

7 12

72 1 2

3 6

Hardware, inducing  
fuse holder, 
tran s íc reer , main 
cacle £■ connecting 
wires

Printed c ircu it Lccally  available  
' or to be fabricated inboard

15. -». . -, ' the shop 3
Chassis tac iuring ' 1 

f
1

1C
paiUT irr,e lectro -  
plat ir  g,

(m at-rie l

engraving etc.

.ice esecri es as 
detailed in 
Î od el II

5

ino



Imported

Olas?7 31 ectrcde 
Assembly a i d  
buffer solution

Procurement chords ?Q% 15.6
Duty 2,* 1.6
I  eerily  *vj l iab le  ?nd
row material 3SrO0
Ft  ocuremen t ch ar ge s 1% 3. S

137.1

Rejection 5,1 6.9

US 1,IK 30.00

7 8 .1

(The cost includ 
procurement char 
and duty)

174.00

OH
 (

0 
<
0
 C

o



Table 2. Plaint, machinery and equipment

a) ^or r£D Unit. ccr. C ' tr-An in g

Kane of the 'limber Source Apr-ox. unit TotAL cost
Inst^-imert required (For details cost jn £ in £

see  appendix i )

0 scili ose O’-e, double 2 us a,uk , 400 800
trace DC -  15 KHz India
including plug-in  
unit fo r  transistor
curve tracer

Digital K ultime ter 
5J- d igits 1 U 3.1, UK 800 800
4£ d ig its 1 -d o- 400 400

Digital rH meter of  
.ODI pH Resolution 1 USA,UE 800 SCO

RCL Eridge 1% 2 UK,India 300 600

Transistor Tester 2 UK,In dia 225 450

IC Tester 2 USA,In dia 450 900

Regulated 
power supplies 4 India 100 4 00

Multimeter/Syc 6 UK,India 120 7 20

AC Stablizer IKy 3 UK,India 300 SCO

Variac 5Amp 2 Indica 50 100

Sine/Square 
Oscillator T-iHz 1 UK, India 17 5 17 5

Ccnpcnent comparator 1 UK,Indi a 350 350

Insul = ticn tester 1 India 150 150

Q meter 1 UK 600 6 co

Pico meter 1 US', 8C0 8Co

Fc-'er meter 1 USA 150 150

’.Weighing machine 1 UK, Joe an 150 150

X, Y Recorder 1 us.\ ,a: 1500 15CC
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Function generator 1 U3.\,a:,india 250 250

Calibrator 1 USA 1800 1300

Simulator 2 to be fa b r i 
cated in 
B&D section

2 CD 400
(raw materia! 
cost only)

Electrolytic  
condenser tester

— UK,India 600 600

Cvaa
temperature con trolied
0 -  lCo°c

1 UK,India 800 600

Total: $ 14,295

Procurement 
Changes 10$j

1,430

Duty 10^ 1,430

Z 17,5-55

b) Production Unit

Multimeter 8 UK,India 120 960

AC Voltage Stablizer 
2 KW each

‘ 4 UK »India 400 16 co

Vs, rifles 4 UK,India 50 2Û0

RCL Bridge 1% 1 UK,India 300 SCO

Digital Multimeter 
3J- digits 1 USA,UK,India 250 250

Logic probe 4 US A,India 80 320

Pulse generator 1MHz 1 UK,Ind ia 250 2 50

Eattery charger 1 -do- 150 150

Insulation tester 1 -do- 100 100

Special tester 2 tyce s 4 e-ch To be imbri
cated in 
R&D unit

200 16 0}
( material 
cnl y)
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Transformer Winding K/c 2 Hi:,India 600 12 QO

Dip soldering system 1 USA 8000 
( Small size)

8000

Oscillc scone 1 India  
single fccaa 
DC -  10 KHz •

200 200

Regulated power 8 India  
surrlies
5 volts & 6 vo lts

50 400

Total 15,530

Procurement charges 
10% 1,553

Dut7 10% 1,553

18,6 35

c) Service kit for service engineers USA,UK 4 
which involves voltage simulator, 
multitest k it ,  tools, electrodes, 
assembly & buffer solutions etc.

; sets 800 320}

Procures ent ch=rge*s 
10% 320

Duty l0% 320

Total cost $ 3840

d) S pecial + gaieral purpose tools $ 2000

 ̂ procured ait charges
15? 300

Duty 10% 2 CO

Total cost ( d) *V 2500

Total cost of electronic equipment 
i . e .  a) + b) + c) + d) &V 42531
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Yorkshot- K ~ ch In nT*v 

Item

Cm 're  1 ?the 
with n i l ]  in g =nd 
oth°r attachments

Shading machine

Mu' ti-speed  
bench d r i l l  machine 
1/4” car 'C ity  
1/2” car-city

Double p i l l a r  screw type press 

Fewer press 

Gellotin shaping M/c 

Surface grinding machine 

Mctirized hacksaw machine 

Production and hand tools

a) Die head

b) Tan stock turret

c) Slice turret

d) Aitirvibration mounts

e) Vertical indexing attachment

f) Pneumatic revettin g npraners

g) Pneumatic tapping m - eh in e

Surface finishing equirment 
Bending machine, ro ll  in g machine

Engraving machine

No.reqd. Source Total cost 
--------- —  _________  in  t i________

1 Indi a, Germany 80CO

1 -do- 28 CO

1+1 -do- SCO

1 -  do- 900

1 -do- 22Û0

1 -do- 2200

1 -do- 1300

1 -do- 1400

-do- 2300

1

2

1

5

1

1

1

1 unit -do- 220}
1 -do- IS 00

1 -do- 1200

£2

Ì



-  370 -

P ackin g Shop

All-rurpcse wccd-
working machine 1 India/Germany IrCc

Hand tools & general 
equipment -do- SCO

Voldine shoe

Gas welding set with accessories 
(Cxyacetyline flame)

-do- SCO

Spot welding machine 1 -do- 900

Total 0 30,000

O f f i c e  e T O i r r ra r t .  I t U - e  -nd T i s c e l l  gn ■P'-nS

Office equipment $ 3500/ -

Vfcoden furniture including
Tab tables, steels, ; 3500/-
prcducticn tables, chairs,
sitting  tables.

Steel furniture e. g. almirah 
f i l in g  cabinets, dr*wing 
cabinets, components racks 
etc. etc.

; 5000/-

Staff car and station wagon i  9 500/-

$21500/-
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L andT f1 d ir ~ c: 5er v ice a

The pH meter w111 be r e t i r e d  In other sectors 
in addition to the present requires s it  for hospitals.
At the s-me time the prcpcgsd models of pH meters to be 
rrcchced will be compatible in price/pe rmance etc. with 
equivalait models ^ ' l i a b l e  in '‘he developed countries. 
Therefore there is  a possib ility  to expert the pH 

meters to the developed countries aid east European 
countries. Keeping a ll  these points in view the building  
requirement ha^ been envisaged for the production of 5O0O 
p ieces pH meters.

The sp^-ce provision has been made for the 
fabrication of printed circuit boards and electrodes. The 
financial provisions for the air-conditioning has beei 
provicvi only for the quality control P&D laboratory etc., 
so as to >eep the overheads minimum in the beginning.

(a )  .-Cost of ccn strie tienn

Covered Area

Con st ruction 
rate  -

Total cost of 
constriction

(b ) 1. Cost of
Electrification
and Architecture
5%

i i .  Cost of water 
pipe fitting & 
sever ate

i l l .  iir conditioning
for quality control 
and s en i cr !•'. an a - 
ger.ent, 30 sq.mt.
@ J 350 per sc.mt.

= 153 x 50 x 40 so .ft .
= 5845 + 2COO Sq. ft.
= 7845 sq .ft .
s 7Co sq.meters approximately 

= $225 per sq. meter

= $ 700 x 225 
= $1,57,500

* $  7,862

= ? 2,000

0,500
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iv . K i c. such as Capets = £ 2,000

Total cost o f  furnishing & 
air-cinditioning etc .
(Sum of & iv) = $ 22,262

c) Pcuer consumption for
workshop, air-condit:cr.ers, 
electronic shop etc. on 
the basis o f plant &
machinery suggested = 75 KVA

d) To^al cost of construction
( Sum of a & b) =$1,79,862

The cost o f the land is
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Cost o* the project ■

* t ^ixed C .^ 'ta l Investment

a) F1 an t ?- V. oh in « r y
( i )  Electron ic equiv:ment 3$ 42,531

( i l )  Work:shop machinery = 5 30,000

i i . In s t a l l  at ion &. 
exeenses 1®%

oth er 3$ 3,C00

( i i i )  Office equipment = $ 21,50o

Total of i ) ,  i l )  i l l ) 3$  97,031

Contingencies 1C« cn 
( i ) ,  ( i i )  & ( i i i )

total of
3 3 9 ,7C3

Total = 106.7 24

b) Build in? cost = 179., So 2

c ) Know-how fee end training
- •

3 22,000

(a
Total of 

+b+c)
= 0^3,596

B , H«cumins Expenditure

iA S AL iR7 ETC? BT 01 'TUTUS

i ) Status N o. Salary p.m. 
In doll

Total p.m. 
in doll -rs.

K D/CK 1 300 300

Managers 3 250 7 50

Administrative Cf.fi- 1 
cer

250 150

Senior Thgineers 4 200 SCO

ill gine-rs/
Supervisors 10 160 1500

Assist-nts 23 12 Q 2760
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Techn ic i 3P. s/ 
Secur: ty 
p er sonnel s

18 75

60

Annual Salary £ 9  2, 520

1350

7710""

i i )  Electricity Z.-rges 
(? 0. 07 per unit

= 75x0.6x9x270x0.07
= $ 7655

iii )M isc . charges = $ 5,000

Total ( i ) - K i i )  -K ill ) = $ 105,175

Assuming total cap?city required. 75 17/1 on the basis o 
proposed set up, u t i l i t y  factor 0.6, wording hours 9 

and working days in a ye*?, 270.

C • i r k in g  capital —

Considering that the purchase o f  rav; material and 
coiipcnents for four months production at a time 
and 10 3  of the recurring expeiditure is  enough 
as working cap it , -1.

a) Components of material cost

Model No. I = 400^76.8 = 30,520

Model Mo. I I  = 110.Sx 100/3 = £ 37,000  ( apprcx.

Model No .III  = 174x100/3 = £ 5,800 32Q

•h) '.'Zorkin g Capi4:'’!  ,^or me°ting the 3.S. s^y 10# of R.3
(Salary, e lectric ity  & water charges etc) = 10,517

Total b) =$  83^37

financial Estimates at a r-l-p.ce(f3

A. Fixed Capit-1 Investment 
E. Recurring Exr.erditure 

C. T.'orking Capital

3,08,506
1,05,175

83,837
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Cost al vs is

( 'a  nu s i  E xp en d i tu re )

Recurring Expenditure 
Building Depreciation, 5%
PI ont ¿Machinery Dept., 10% 
Interest on working capital, 15#

105,17 5 
=6 9,893
=e i o }673  

^  12,575

Total ^ ¡ -1,38,316 « . . .  .  ̂j.)

Production coet

Keeping in view the soohistication <nd work 
involved in assembly, test tine aid packaging etc. , 
The production cost should he in the ratio 1:1.5:3

t

I f  f a f is the production cost o f one unit of Model 
No. I , th en,

Total production cost = 1200a + 100C( 1.5a) + 1Q0( 5$0
= 3000 a

I t  should be equated 
to . .  ( i) abov e.

Therefore ’ a1 = 131316
3000

= $ 46.2

Therefore, Production cost of

Model No. I  = f - 4S . 2
Model No.II = £ 69.3
Model No .Ill =$123.6



-  253

-  *76 -y i »

( I )  Plstimsted 3-les Price  

Pro fit

Assuming st fu ll  rated cacacity, rate of 

Total p ro f it  = fixed capital investr-sr.

= 3C8, FSS 
4

= 77,1 49 ............. OD

Considering the specifications and production 

the p ro fit  ratio should be 1:1, 5:2.5 for -i&ree models
i .e .  i f  the p ro f it  forKcdel I  = b 
then " " " " ” I I  = 1.5b

" »  »  » » I I I  = 2.5b

Total p ro fit  = l200b+15C0b+25Cb *

To be equated to ( I )  i .  e. 2950b = 77rU9
b = 25.8

Therefore the p ro fit  for Model I = 25.S
'» " " I I  = 38.7
" " " I I I  = 64.5

S^les ? rice

Assuming market expend!ture on sales price:

Mpdel Ccmnonent & P T-cdu cticn Fro f i t 1 =1
mate^i^l rost ¿o^t

i i i i i : i ^ i i + i i i

M oael I 76.8 46.2 25.6 148.8
Model I I 110.8 69.3 38.7 218. 8

Model III 174.0 138.6 64.5 2T77.1

4
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M orkat In g 
Cost

21.2
31.2
53.9

Srle Fries

170.0
250.0
431.0

Sales price suggested

170.0( 21.25)
260. 0( 32. 50)
440. q  55.00)

The figures in bracket shows final marketing 
cost at the rate o f 12.5;? on sale price.

Cost benefit analysis ve^r-wise 

I  y ea r

i )  Turn over

Model I  *  600x170 = 102,000
Model I I  = 250x400 = 104,OoO

Total = . 205,000

i i )  Marketing Expenditure =

Model I  = 600x21.2 5 
= 12750

Model I I  = 400x32.5 
= 13,000

Total -  23J 50

i i i )  Net returns = 130,250

iv) Expenditure

a) Component -ud r?w materials

Mode l l  = 6 00x76.8 
= 46 0S0

Model I I  = 4  OCxllO.3 
= 44p20

?otni = 90,400 ......... ( 1)



L  л
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b) Oth er e jr op ~ i ~ ^  ps

Considerin' in the •‘‘irs t  year, recruitment, 
procurement of u l-n t and machinery w i l l  take tine, 
threfore, u t i l i t y  factor c~n be taken safely = 0.6

i .e .  0.6 tines the total expenditure at fu l l  capacity 
= 0.6 x 1?8,316 
= 8^53.6

Total (a+b) = 173353

P io f i t  = 180,250 -  1,73,354

Considering that in the f i r s t  ye-r the maximum 

average use of fixed capital investment w ill  be = 0.6

Therefore % F ro fit

= 6896

= 6896________  x 100
-308,596x0.6 

= 3 s i

Ilnd Ye

i )  Turn cv er

Model I I

Model I 1000x170
170,000

800x260
208,000

Model I I I 50x440 -  22,000

Total 400,000

i i )  Marketing cost

Model I 
Model I I  
Model I I I

•• 1000 X 71.25 = 21,250 
= 800 x 32.5 = 2S,CC0
à 50x55 = 2,750

= 50,C00■^otal

i i i )  Met return = 350,CC0
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iv )  Ixrr en d i t n r  p

a) Conp aur.ts ?nd R ,'V rr. at eri  al

Kodel I = 1000x76.3 = 76800
Hedel I I  = 800x110.8 = 88640
Model I I I  = 50x174 = 3700

■Totax = 174,140 .............. ( i )

b) Other I2xpeiditure

Considering full fixed investment has be si 
utilised

(¿alary + Total Dep.) + Interest cn working
capital

= 125,681 + 8700 (152 interest cn 
1/3 of ( i i )

= 134,331

Total (a+b) = 303,521

F ro fit  = 350,000 -  305,521 = 41,479

% P ro fit  = 41 479 x ICO
303,50Ô

*  13.6 2

I I I  veer

Pull rated capacity tarnover in I I I  year

M odel I = 1200x 170 = 204,000 '

M odel I I - lOOOx 2 CO = 250,000
Model I I I - 100 x 440 = 4 4 ,OCO

Total - 508,000

Marketing C ost

M odel I - 1200x21.25 = 25,500
Model I I = 1000x32.5 = 32,500
M odel I I I = 55x100 = 550C

Total - 63,500

Net returns — 444,5CC
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Sxp en d iture

a) Raw material + coupon a-.ts =

Model Î = 1200*76.8 =22,160 
Model I I  = lCOCxllO. 8 = 110,800
Model I I I  = 100x174 = 17,400

dTotal 220,360

b) R.E & interest on working capital

= 133,316

Total a & b 3 58,676

P ro f it  = 85,884
^Profit = 85,885 „

308,5?6 

= 27.6^

Post Ban a**it ■st r> C-lrr.'Pe

I  st year 
Und Year 
I l l r d  year
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F. F eas ib ility

The proposed sale prices for ■uhree different tyre of nH 
meters including electrodes ore $ 170.00  far analog type of G.C5 
pH accuracy =nd battery/arIns operated, £ 260,00 for d ig ita l type 
of 0,01 pH accuracy and i 4 4 0 ,0  for the 3&D type of 0 ,00l pH 

accuracy. The cost of these prorossd models tc be produced is 
much cheaper than the equivalent models/ .imported by Egypt. 
Labour cost in Egypt is  _ chea; compared to  the developed 
countries, import duty cn components sad equipment is  
neg lig ib le  and the proposed technology and production methods 
are latest. Therefore the sale prices o f the three models 
sug.-ested art cheaper than the equivalent models av-il^b le  in 
the international market and at the suse time Mould be comparable 

in performance and technology.

On the basis of demand market potential indicated above, 

the pro fit  in the f i r s t  ye=r is 3 ,8 % , in second ye^r 1 3 .6 #  vhile 
in the third year 27.6:3. So even i f  the demand of the other 
sectors such as chemical, petrochemical Industrie a, agriculture 
research and educ-ticnal institutions ¿fid exp ort;are not taken 
in to consideration the project is  economically feasible aid at 
the same time would create"the tacoiical base to take up 'Che 

similar instruments.
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G. Conclusions and recomnenriationa

pH Meter is a v ita l analytical instnneit having 
wide arc lie  at ion In hospitals, chemical, petrochemical 
and dreg industries, agriculture, research and educational 
institutions. In any developing country, the growth of these 
sectors is increasing by rapid rata, therefore, the demand 
of this item w ill increase manifold in the days tc come.

The set up of production unit for PE meters is  strongly 
recomended. I t  is economical, feasible, and w ill earn 
pro fit cu the existing demand. A t the same time, i t  
w ill create technical base to take up many mcr types 
o f d igita l analytical instruments, trained cadre of 
engineering/technici?ns and w ill lead to self-reliance.
I t  is recommended that printed circuit boards should be 
purchased locally -sid i f  not available they may be imported 
along with the electrodes in the firs t three years. In 
fourth ye-r the production of printed circuit hoards and 
electrode assembly should be taken up. The tool room fa c ility  
should be provided at central places.

The electronic unit of other analytical instruments, such 
as digital flane photometer, digital colcri meter and 
digital spectre-photometer (v is ib le ) etc. uses the 
same technology and electronic assembly and testing 
requirements are also the same as that of pH meter. The 
small optical shop and some additional fa c ilit ie s  in the 
mechanical workshop h-ve to be ere-ted. With the additional 
investment of approx. 35$,the production of the sug-ested 
digital insttuments could be clubbed with the production 
of ja mete-. Therefore, the production o f all analytical 
instruments j»t one pi ce w ill increase profit margin ?nd at 
the same it  w ill be economical to create mere fa c ilit ie s  
independently such as fabrication of printed circuit 
boards, environmental -nd v ibmtion testing n̂d adequate 
prevision of technic-1 bocks end Journals. Sometimes i f  the 
demand cf a p^rticul-r item goes dev.n, the production 
could be diverted to other items vhici’ vri.ll ensure the full



-  383 -

utilization of production setup. Therefore, i t  is 
strcnsl7 recover.dec that the production of all laboratory 
analytical instruzor. ts should be at one p lsce.
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Appendix I 
SOURCES OP ВДЛРМЕИТ

Tranaistora. zeners and diodes

Fair child Ind. , Prod. Div. , 
1501 Fairchild Dr.,
V/ins ten - Salem,
NC 27105, USA

“Texas Instruments Inc.
P .0. 3cx. 280, Rte 1 Indi FK, 
Norwood, KA-C2062, USA

Teledyne Semiconductor,
1300 Terra Bella lvalue,
К cunt.a in View,
California - 94040,
U.S. A.

Motorola Semiconductor Divn. 
L it  Distrib. Center,
616 W 24th st.,
Tenrole 12 82581, USA

Plessey Semiconductors, 
Cheney К aberm 
Swidcn,
Wiltshire 3T 220 % OK

M/s. K u ll?rd Limited,
Mullard House, Torringtcn Flace, 
London '.'CIS 740, UK

Hitachi Ltd. ,
N ew M aruncuchi Bldg.,
5-1, Karuncuchi 1 -choie, 
Cniyodaku,
Tokyo, JAPAN

M/s. 3CIL,
P.B.No. 2020, Hyderabad 
IN HA

M/s. B. E.L.,
F.C. Jalahalli,
Bangalore, INDIA

CDIL.
C-120 Naraina Industrial Estate, 
New Delhi - 23 , INDIA

Semiconductors Ltd. ,
Ad or House
6 , K a 1 ku shru Ha ta sh V. or g, 
Eor.b.?.y-4C0CCl , INDIA
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Rftg-i gtanrr a and capacitors

1, A.H. Hunt (Capacitors) Ltd.
Wandsworth,
London 3.W. 18, OK

2* M/s. Erie Resistor Ltd.
South Denes, Gtysrmouth,
№r folk, OK

3. Dubilier Condenser Co.,
Doccn Weeks, Victoria 3d.,
North Action; London W.Z., UK

4. Punjab Semiconductors Ltd.
Kohalli,
Punjab, INDIA

5. Keltron comocnevit comolex Ltd.
P.B.No. or ;’ l '. i l l Rd.,
Cannanore “ 67 COOL INDIA

6* M/s* ECLL
P.B.Ho. 202,
Hyderabad, INDIA

7. M/s. B2,,
P.C. Jalahallij 
Bangalore, INDIA

8. M/s. Asian Electronics,
Eandloom House, 3rd Floor, 221,
Dr. DUN. Rd,, F. B. No. 1863,
Bombay “ 400001.
INDIA

9. M/s.Nipp.cn Slectrcnics (India) Pvt.Ltd. , 
F B.No'. 5, Bull Temple Rd.,
Bangalore “ 19, INDIA

10. M/s.Rescon Manufacturing Co. Pvt.Ltd.,
M aray 3d. , Sid Flo or,
Near Bandra, Tallies,
Bandra,
Bombay - 4C0050, INDIA



L in e a r  and d i g i t a l  in t e g r a t e d  c i r c u i t a

Motorola 3ar. icon due tors Division, 
Li'- Distrib 3ffl.tra ,
615 V7 24th St. ,
Temple AZ 82531 USA.

National Semiconductors Corrn. , 
2900 Semo conductor Divn.,
Santa Clar = ,
CA 95051, USA

Analog Devices, Inc.,
F.O.B. 280, Rte 1 Indi PK, 
Norwood, HA 02053 USA

Texas Instruments Inc. ,
Box 5474 
Dallas Tex 752£2 
U. S. A
Burr -Er cJn Re s. Cor pn.,
In ti Airport Ind. , PK,
Tusson, A Z 837 34, USA

K/s. Mullard Limited,
Mull ard House,
Torrington Fl-ce,
London Wc 13 7 KD; uk

Pleasey Semiconductors,
Cheiey V. snor,
Swidcn,
Wiltshire ST 220 yf uk

Fairchild Ind. ,
Prod. D iv.,
1501 Fairchild Dr. ,
Vistcn-Salem, 
i;c 2710.5, USA
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LEDs

1. Litrcnics Inc.,
19cc Homestead Hoad/ 
Valico r-:rk/Cur:ertino, 
California - S'5Cl4, USA

2« Meet s^sito,
Electronics Division,
34OO H11 lv iew-Werme - Palo Alto, 
California - 94204 
U.S.A»

1. JchnFluke K f  r. Co. Inc.,
F.C. 5dX 7428, Seattle, .
Vashin ton-9 3133 ; !
u.s. a. ;

2 . . H e w le tt  ? sekard  ,
1501 race K il l  Hoad,
P alo Alto, l
California - 94304, USA l

3. Tektronix Inc. , (
P.0. Box 500, ;
Beaverton, [
Oregon 97W7, !
U.S. A. j

l

4. Philips T-"st&Meas. Instr. Inc., :
400 Crossways F ?rk Dr. , j
tfoedbu^g; 1
N.Y.1T737» usi j

5. Marconi Instruments Ltd., j
St. Alberts Hertford Shire,
UK

l
6. Solartrcn, i

Schlunberger, ;
Fam borough Halts, |
UK

7. Yokogawa 3Lectric ’.forks Ltd.,
2-9 N ?.k echo,
Musashino-shi,
Tokyo 180,
J sp an.
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8. M /s . SJIL ,
P.B.Nc.2020 
Hyderabad. India

9. A plab,
Aplab House,
A -5 , hra g le  E s t a t e ,
Thsna - 4CC6C4, India

10. Systronics,
99-92, Industrial -'-re a,
P.0. N arc-ds,
Distt. Ahmed ab~d( Oû  -t at)
Ind i?

11. Toshniwal Brothers Fvt.Ltd. ,
3-S/8, Jiimdewalan Extenticn,
New Delhi“llC055, India

12. Eastern Electronics (Delhi) Fvt.Ltd. 
1-2, Industrial Are?.,
Faridab ?.d , India



Appendix I I

ELECTRODE SPECIFICATION

S.ilo. 'Ip me of the Electrodes Electrode Lead I. en nth 
______________________________________Len pth____________________

1. pH (Gl^ss) Electrode 5» 30»

9, Standard Araber Electrode 5" 30»

3« Calomel Internal with 5jl
Vuartz Junction

30»

. s : lv er -Si lv er Chloride 5» 30»
Internal with ceramic 
Jun ct.ion.

5. "?ull -  Range C om bination  5» 3 0»
Electrode

pH Range Temperature Other Lectures
_____________B-aniifi________________________ ___ ______

0-14 -5 to lC0°C In this full length of
the elect- one is elec" 
tr ostat leal ] y shielded 
and the in turn al c. lo - 
ment in pan, enentl y 
fused to* the electvccU 
body for l o n g  l i fe  in • 
high ta.nerr.ture c.ppll 
cations.

0-14 35 to 1C0°C It is  for continuous h'i
gh t emp er atu re me a sur e - 
ments over 0 to 14 pH 
range. I t  is used vitV) t 
silver - silver chlcr-!^  
de reference elec trod* ooVO
Quartz junction ia ' 
designed to offer res1 
stmee to strong curia! 
zing cri.l reducing 
agents.

Cemraic junction: in 
des ign a L for the epp” 
lie  at. ions offering; 
extremely low rnd ’ 
stable junction
p o t e n t i a l s .

Tliis unit, c-n be vised 
in all solvents, noth 
aqueous and non- 
aqueou s.

-5 to l00°c

-5 to l00°c

0-14 -5 to IOO°C



J on Electrode

Blood pH Electrode 
Assen Ъ}.у,



w T

-6 to 100 c Desired for use In etching
and pi,'- t in g  processes, ore , 
refining, soli samples,, water i 
treatment, foods end beverage

The assembly consists of a 
sample chamber Glass e’Lectroc1 
reftii’mce electrode mcl remot 
reservoir for salt bridge so
lution. For this not mo’ e 
than 0.5 miHUtor of sample 
is required. i

i

i

8



XXIV. INDUSTRIAL PROFILE OK DIGITAL COLORIMETERS; SFBSTROraOTOMETERS

AND FLAME PHOTOMETERS

Based on a survey, the . nnual demand fo r  apectrocolorimeters in  

the Arab States is  put a t 9,250 pieces; fo r  spectrophotometers UV 

type i t  is  45O pieces while the demand fo r  flame .photometers is  625 
pieces per annum. Currently a l l  these instruments are being imported 

from Japan, Switzerland, UK and USA.

With the improvement in  health services and the establishment of 

new hospitals the projected demand fo r  these items a ft e r  a decade is  as 

fo llow s:

Spect ro colorimeter 5,850

Spectrophotometer tW type 1,170

Flame photometer 1,625



A . O u t l in e  o f  te c h n o lo g y

H. EE FKCTCv 

Principle of Cr prat ion

The alk?li Petals, when raised to a su ffic ient'y high 
temperature w ill absorb eiergy from the source 
cf heat .?nd be raised to =n excited state in their 

atomic form. As these individual atoms cool, they 
w ill fa ll b-cfc to their original unexcited state and 
re-erait their absorbed energy by way of radiation at 
specific wsveleigths, some o f which are in the visib le 
region. Therefore, i f  a mixture of the alkali metals, 
sodium potassium and lithium in solution are 
aspirated into a propane-air flame , in ai aerosol form 
they w ill, after excitation by the flame, emit a number 
of discrete frequencies which may be isolated by 
optical filte rs  and individually allowed to fa ll cn 
suitable photcdetectors to be ccverted into 
e lectrica l signals.

The proposed Digital Flamephotometer is a ccmp^t, 
easy to use low tenperature instrument of very fast 
response for use in clinical laboratory. I t  uses 
precise international standard measure o f measurement 
for the simultaneous determination c f Sodium,
Fotassiun or Lithium from very small physiological 
samp le s.

Results are displayed cn Digital P anel M eter( EFM ) ,  
displays, ’ .hen lithium samples are being determined, 
the Ha display is blanked” o ff and the K IFK displays 
the lithium results. A moving co il meter-mounted on
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the front p-rr.el gives a aenst-nt indication o f the 
level of the internal st-ndard contained in the 
sample. V/hen the’rending is outside, the prescribed 
lim it, the DIK displ-ys are switched o ff.

S> S CT30 -CCIC ?SH £ 7 3 ? ,

The spectro-colorimeter is an important analytical 
instrument that makes possible a quantitative measurement 
of the light passing through a dear solution. I t  is 
capable of isolating 'monochromatic* radiation. The 
desired wave length is isolated by using dispersers like 
prism or grating with optical comocaents like mirrors, 
s lits  together form the- monochromator o f the 

instrument.

The fi lte r  photometer isolates several wavelengths of 
radiant energy using filte rs . Jta. instrument equipped 
with an in t er iter one trie  f i l t e r  w ill isolate a band of 
10 to 20 mu. Keice the instrument is equipped with 
proper radiation source, monochromator or f i l t e r  for 
isolating the desired wavelength, a container or ce ll 
to keep the solution under examination, and a detector 
of radiant aiergy.

Radiation sources
Tungsten lamp for visible 

- ( 330 mu - 70o mu)
spectrum

Hydrogen or deuterium lame for 
k u ltraviolet spectrum (190-mu-23Ora)

Photocells or photomultipliers a?e used to detect tte 
radialt energy emanating out of the cell containing the 
sample. The electrical output of the photocell is then
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pieces red by 'uie d.c. urrligier indicator system 
which could be of direct deflection type.

Principle of C’TPT**'ticn

The white ligh t that is emitted by the tungsten source 
lamp pesses through ♦he entrance s l i t  of the monochro
mator. This light is focussed by the fie ld  lens upon 
the objective lens. The objective lens in turn 
focusses the image o f the entrance s l it  on the exit s lit. 
However, since the light has besi reflected to the 
exit s lit  by megis of a diffraction grating, the 
ligh t appearing at the exist slip w ill  have been 
dispersed into a spectrum.

The monochromatic light passing through the exit, 
s l i t  continues on through the sample compartment aid is 
ultimately terminated at the photo detector tube.

Depending upon, the nature of the sample and cuvette 
used plus the wgye length c f ligh t, soma of the 
incident light w ill he absorbed by the sample.

The photo detector converts the incident light 
energy passing through the sample into electrica l 
energy in the form of a photocurrent. The level o f 
photo oirrent is governed by "the in ten sity and wave
length of the incidient light ^ia the photo-emissive 
characteristics o f the photo detector. Hence, in the 
u ltraviolet and visib le wavelength region an S-l 
response phototube is used along with aD-rcpriate 
second order filte rs . Optical fi lte rs  can be placed 
in the optical path to block second order wave lengths 
in the ne-1: in frared region and to reduce the str^y 
light in the ne?»r ultr«*viclet v/̂ ve length region.

A light control (occluder) nechsnisn 
adjust the -meant o f incident light 
on the phototube. When there is no 
in strumen t , 2. shu tter bio ck s the 1 ig

is used to 
energy falling 

sample in tne 
ht so that the
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meter ĉ n be set to zero.

A base  w a l l  s e p ^ r a 'e s  th e  o p t i c a l  system  from  the 

e l e c t r o n i c  c i r c u i t s ,  thus  p re v e n t in g  d u s t  a id  d i r t  

from a f f e c t in g  th e  e f f i c i e n c y  o f  the o p t i c a l  system .

At th e  s m e  t im e , the  w a l l  s h ie ld s  the phototube  

to  p r e s e n t  e r ro n e o u s  r e a d in g s  caused  by  s t r a y  l i g h t  

e n te r in g  th ro u g h  th e  m eter fa c e .  E r ro r  - f r e e  o p e ra t io n  

i s  p o s s ib le  in  b r i g h t  : i g i t  o r  even v a r i a b l e  s u n l i g h t .

The photocur^eit generated by the phototube is 
converted into a direct current signal by a detector 
circuit. The strength o f this signal is proportional 
to the amount o f light energy pas*ing through tre 
samrle. This electrical signal is amplified =nd the 
resulting level is  displayed uron the m«*ter and may be 
re^d in either percait transmittance or in absorbance 
units. An external output convertor could be provided 
for use with related plug-in accessories.

IPPLICATICMS

Quantitative and qualitative analysis o f mineral acids, 
organic acids nd esters, alcohols, amines, inorganic 
anions, carbonyl compounds, cations, monocyclic 
aromatic hydrocaTbens, nitrogen compounds, olefins, 
phenols, pigments like carotene, chlorophyll, etc. 
polycyclic hydrocarbons and derivatives, sulphur and 
sulphur compounds. These are but just a few.

BI0 -K EDI E -L T ELI G VTTCN S

Spectrcphotomatric an alysis has of l?te become a v <»ry 
v ita l met .od of estimation of bio-medic=l samples for 
the an-lysis .--rid estimation c f proteins, nucleic -cid, 
amino -cid nd riptides, hirruric acid in urine, b le e d  

serum proteins, cystine, etc.

Lie \n:c .i 3 i-. ~.t  si t z ? . : r  tE.

.A n a lys is  o f  ’. i r  P o l lu t io n  “ Ex. C zone in  a i r ,
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chlorinated solvents, polynuclear aromatics from 
air dust.

Identification cf Drugs - Toxicology, ni to tine in tobacco, 
local anaesthetics identification in dcssge fern, 
morphine etc.

FOODS

Vitamins *nd amino *cids, chicory and caramel detection 
in coffee extracts, 'tannins in tea aid beer, food ^
product substitutes in butter, fa t, o live-o il, animal 
fats, sugar and urcnic acids, detection cf decay in 
potatoes etc.

Snect-o^hotometor -  77 T'jpe 

Princip le  o f  O p e ra t io n *

Light from the tungsten lamp is focussed by the condensing 
mirror md directed in a beam to the diagonal s l i t  
entrance mirror. The entrance mirror deflects the ligh t 
through the entrance s l i t  and into the monochromator to 
the collimating mirror. Light fa lling cn the collimating 
mirror is rmdered parallel ana reflected to the 
quartz prism__ where i t  undergoes refraction. The back 
surface of the prisn is aluminized so th~ t ligh t 
refracted at the firs t surface is reflected back through 
the prism, undergoing further refraction as i t  emerges 
from the prism. The desired wavelength of light 
is selected by rotating the \r?velength Selector which 
adjusts the position o f the prism. The spectrum is 
directed b.*ck to the collimating mirror which centres 
the chosen wavelength on the exit s lit  end sample.
Light passing through the son-pie strikes the phototube, 
causing ccur-ent g-in. The current g-in is amplified 
and r:-g::. stewed cn the null meter.

The 3p*. ctrcr. ho tenet er - W type is on« of tte most 
widely used instruments. This is equipped with cuortz



optics ~nd сг-.л ts use-* in the ultraviolet (ISO-350 mu) 
and visib le rsnge of the spectrum. '¿be instrument is 
provided with interchangeable radiation sources with 
hydrogen or deuterium discharge tube for the lower 
uavelen-rtk or deuterium discharge tube for the loaer 
wavelength including u ltraviolet, the tungsten filament 
l-̂ mp for the visible region. A Pair c f mirrors direct 
the be-31 through an adjustable s lit  on to the 
monochromator compartment. After traversing the length 
of the instrument, the beam is reflected cn the s lit .
The optics are so arranged that the entrance and the 
exit be -an are displaced from one another in the same 
vertica l axis. The exit beam passes above the entr-nce 
mirror as it  enters the cell compartment.

Four cuvettes of 1 cm rectangular cells cm be rccom: odated 
within the teem bymcv emeit of the carriage in the path of 
the beam.

The detectors are housed in a phototube ccmr,згtmer.t. 
Radiation intensity can be controlled by adjusting the 
shutter in the path of the beam. Photomultipliers are 
used for the ultraviolet end v isible range 1£0-625 mu.
Red seisitive phototube is for the range beyond 6 25 mu.
The currant from the detector due to the incidence of the 
radiant beam after passing through the sample is passed 
through a high resistance, and the voltage drop is fed 
to the d. c. amplifier using electrometer vrlve. The 
amplifier circuit is c f null type to provide absorbance or 
transmittance d»ta. The electrometer plate current is in
dicated by a rugged 1 mA mill inmmeter.

In order tc ccunterb-l-nce the nhoto current, three 
potonticu^tric circuits are employed. Each of the 
potent ion- r  control circuits «1'•ars the grid octential 
of the *loct-'cr:.*ta- tube to b r i n g  the n-edle of the 
mi"! 1 icr.::?t--"* to Zero. The first control (dark cur'vnti 
control) is or. p lore : to effset the small -.hot о tube
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current -./hen no radiation is fa llin g  cn the detector.
The second control (sensitiv ity control) • o ffa »ts  Hie 
photo tube current when radiation from the monochromator 
readies the phototube rfter passage through the solvent. 
The transoitxance control adjusts the position o f the
contact on a potentiometer slidevire that is calibrated 
in absorbance and tr-nsmittance units. I t  is used to 
null the instrument when the staple is in the radiation 
path.





5 êc trccels rir.pter:

This is  also proposed to be introduced in
the f ir s t  ye?r.

• H ish resolution grating singie be?m men ochro
meter.

• '.ride vavelegth range selected by cam" drive.
• A single tungsten l?np to ewer the si t ire  

rsige.
• Highly senstitive phototube s ( Elue & Rgi) as 

detectors prercunted with selector knob.

• Regulated and fu lly  solid state power supply.
• Double c e ll accomodation for 'reference* and 

•sample' together.

Snecific-ticn s:

Wavelength Range:

350 to 6 50 nm extendable to 
SOo run by placing phototube and 
inserting a red f i l t e r .

Special S lit  width: 20 cm 
Wavelength Accuracy: inm
Wavelength Readability: 1 nm
Photometer Range: 
Absorption:
Readout:

Power Supply:

3n ectr~-- hot cr: e t c " -»tv 
This me. el is  propose 
the third ye or.

Gener pi Re n tur - s

000.0,3 to 100.0‘S 
0.000 A to 2.000 A 
D igita l with 3 d ig its 
LED
23Gf, 50c/s. 45 watts. 

•,—r.e
! to be introduced curing

High resolution grating single berm  monochrorr.etor.
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. Highly sensitive photomultiplier as radiation 
detector.

. Regul-ite-' ?nd fu lly tr=nsistorised poser surply. 

. Sample ccmpçrtnent accormod-tes four cells .

• Ideal for precise 'na spectrophcmetric analysis.

3nectflections :

Wavelength Range: 200-650am (linear)
Wavelength ___ Accuracy: * 0.2 tun
Wavelength Resolution: 0.2 nm throughout at 0.1 mm

s lit  width.

Photometric Range: 0-iCo^ in Transmittance;
0-2A In Absorbance

Wavelength selection: 

S lit width:

Spectral bandwidth: 
Light Sources: 
Power Supply:

Motor & gear drive medianisn 
’dth d ig ita l readout.

Adjustable from 0.01 mm to
1.7 mm

1 nm/mm s lit  width 
Tungsten and Deuterium lamps, 
230 + 2C7 , 50c/s; 70 watts.

The unit sales prices =nd the quantities in which 
these instruments w ill be manufactured as as under:

Product . Unit sales
price

1. Flame Photometer $ 650
2. Spectro-colori- $ 780 

meters.
3. ope ctro-photo- # 1Qnn 

meter 
uv type

■ity. to be n-nuf -ctu:red
I I I I I I IV V

ICO 200 375 425 500
300 600 1000 1500 1300

a» 100 ISO 250

Total 4 00 800 147 5 207 5 2 550
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3? nrac s d co s t cf t eohn 1 ~ al kn cv-hov

In ie*eloping ccun^ri s the development cost o f the 
firs t  prototypes is nest uneconomical due to high 
in itia l set up costs. I t  is, therefore, most cost 
e f  ective to buy the fo"?ign know-how in the 
beginning for the in it ia lly  proposed models md 
concentrate cn local 3£D units for further 
imprevenents. I t  would also be worthwhile to 
purchase the know-how on cne tine transfer basis.

k few import-nt sources of know-how are:

FLaae Photometer I ) Bausch & Lomb, USA

Spectro Colorimeter i i )  E .S .I., U.K.

i i i )  CSIC, Chandigarh, India 
EdL, Hyderabad, India.

Spectrophotometer i )  Beckman Instruments Inc.,

California. E.3.A.

The knew-hew of flaaephotcmeter and spectro- 
colorimeter is available both from c &  el oped countries 
like OK and. usa as well as from developing countries 
like India. This would mean around £ 12,0C0 in case of 
know-bow freta developed countries and£ 6,000 in case of 
know-how frem developing countries. The know-hew of 
spectrophotometer-uv type cm be had only from the 
developed countries like OK and usa md would cost 
around £ 36,0C0.

For in it ia l training md expert advice i t  is  
recommended that at least 3 engine“rs/techn ic ians from 
Egypt be provided 'Cn-job' training at the site of know
how offering agency. The duration of training could 
be from 3 to 6 months md should cover all aspects 
covering design, assembly, testing, quality control 
and they should also be made to acquire f - r i l ia r ity  
with srecific-tion s and sources of commorients and
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r?v: r.-it-ri'Is. I t  is -Iso r pc':.:--.ended tc m--ke a 
prevision for the services of 31 expert in it ia lly  
for 3 months in the begin ing of the project aid eg-'’ in 
for 3 months subsequently in the second year. The 
ranuneraticn o f the expert could be £ 150 per day 
excluding other perquisites. In case the suggested 
supervisory sta ff and technicians are also not av^iia 
ble they could also be arranged from an appropriate a 
for a period not exceeding-' 12 months aid could be pai 
at a rate ranging betveea £ 600 to 800 per month.

;ency
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A .  Outline of technology

In reco impending the proposed manpower, the requirement 
has be<=n given for the firs t year 31 d only the additional 
mrjirower that may be required subsequently in the aid, 3rd, 4th 
and 5th year. The necessary augmentation o f staff at various 
levels has bem prorosedwhere.’ er the production is to be 
sterped. up.

The proposed manpower strength has been recommended 
assuming that the plant w ill go into two - shift operating 
from the aid year cnwards.

I t  has also been assumed that necessary skilled labour 
and other experienced technical ?.nd managerial personnel 
would be available from local I .T . I .s ,  engineering snd 
technical institutions and the management institutes.

The broad sal-ry *nd wage rates have be si taken from the 
Expert's report n̂d necessary interpolations have been done 
so as to keep some differential in order to assume the 
necessary hierarchical setup and span of control.

The organizational set-up and. manpower is  given in  table 1.

____ Table 1. Organization anH manpower

.Annual 1st _______ Add i t  icnal _____
AIM IN ISTR iTT/S Salary rate yr. aid

yr
3rd
YTi

4th 
vr. __

5 th 
vr.

Gen er?l M an ager/ 
Project M gnager $ 3,600 1

Manager (Commercial) t  ,2GD 1 - - - -
Personnel Officer t  ¿400 1 - - - -
Fur chase Officer $ 2400 1 - - - -
Accounts Officer C 24C(; 1 - - - -
Security Officer t 1800 1 - - - -
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Cf'ic-e A5 istsjits C 1,440 7
and clerical sta ff
for F ersonnel
Purchase and Accounts
functions

4 - -

Security staff &
Drivers $ 960 5 4 - -

Total 18 4 4 -

Total Annual 33-larv 
(In ft)

30,480 3^368 45,86 4 5ip52 56,706

K.AHES3SG

Ainu si sala- 1 st _ Add!tional
ry rate yr. aid

__ JTt
3rd
yr.

4th 
ve nr

5th 
je sr

M arketing/Sales £ 3,000 
M an ag er “

1 -

Sales Executives £ 2,400 l  - 2 - 1

Warehouse/shinping £ 1,440  
incharge ~ “

i - - 1

Sales Asstts. £ 1,440 2 2 1 1

Total : 4 5 , 1 3

Total Annual Salary 7 
(In $£)

,720 7,392 18̂ 12 22,132 29£2S

OPTICS 'ISS ÎFLY SECTION

Shgineer £ 2,400 1 - mm 1

Jr. Supervi sor £ 1,600 2 4 - 2

Total 3 - 4 - 3

Salary in Z 5,760 £335 13.6 38 15,053 ?4 TS64



Skilled «2 6 0 10 • 5 1 5

Total Annual 
Salary ( in $) 9,600 10,560 16,416 13,053 24,664

EL EOT SCSI IS IS 33: ET. ? & TEST IT G

Maia^er  ̂ 3,000
( Electronics) * * 1 - - -

Test aigineer $ 2,4C0 2 3 5 3
Sup erv i  sor & 1,2 20 3 5 7 2

Total' 6 8 12 5

Total Annual Saiayy 
(In S)

13,560 31,716 6 0,323 66,36 0 84,036

DIRECT L *RC 'JR

Skilled Z 3 3 2 2
Semi Skilled 
( ,rireman) $ 600 15 20 20 5

Un-Skilled $ 180 
(wirsnad)

2 2 - 2

20 25_ 22 _ 2 _ 7 .

Total Annual 12,644 29,400 46,260 51,606 61,686
salary  ̂m —

ECRXSHCP 3 & STCRES

Work s M an *g er £ 3, OoO - - 1 -

Deputy K an "ger 
(Production) C 2,700 1 - 1 -

Asstt. Manager 
(Services) ( 2,400 - 1 1

Cost A c c o u n ta n t  Z 2,400 1 - - -

Sr. r?oy'&'.an/Super
visor v 1,220 3 - ow 2 1
Jr. Foremr>n/Super̂  1,630 2 2 2 3 1
v isor
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Sr. Store Keeper S 1 ,6  so - 1 - -
Jr. Store Keeper € 1,350 1 1 ■ 1 mm -
Store Asstts. C 1,440 1 1 2 - -
Helpers viork- 
charped staf!“ £ 360 2 2 2 - 2

11 ” 5 12 6 4

Tet'l Sinual 
S?lary( in i )

PTP.PCT L &3DTTR

17 -940 31-1134 53.956 70.66« S2.0SL

-

Skilled $ seo 5 5 4 2 6
Seni Skilled $ 60D 10 8 6 4 IS
On-skilled $ 360 2 3 5 8 6

Total 17 16 15 .. 14 27

Total Aanual Salary 11,520 23,352 34,928 45,620 67,102
(in C)

6-6 PCB SSlTTCir - •

Asstt. K anager $ 2400 1 - - -

Si gin eer $ 1920 1 - - -
J r. Far gn-n/ 
Supervisor $ 1680 1 ~ - -

Jr. Supervisor c 1630 1 1 «

(layout £ Testing)
Jr. Supervisor * 16 sc 1 1 «

(Photcetching)
Technical Asstt. C 1440 1 1 - -

Total 6 3 - -

Total Annual Salary 10, SCO 11,S30 17, v„‘*CO» >54 21 j 6 PC-
(in H
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A d d i t i o n a l
JJir.HJi) x.A30Ur. Annual

Sal.- rv
1 st

rate Vfl"!1
2nd
V «'1 T*

Prd
ve?r

4th
ye?r

5th
V €‘.''C

S
Skill edi. d rilling VSo 
u ¿telling)

1 1 - -

S eoi-skilied 600 
(Planningj _ </ o o 
evaluating, Lark 
ro on ¿ 0 1  
p reparation)

2 2

•

Un-skilled 360 
[ -ab. vors).

1 - 1 - -

Total 4 -

I I

- -

i

Total Annual Salary 
(in  3)

3IJYI 1C ill TIT A- TEST 1  analysis SECTION
•

Sr. Engineer 2400 1
Jr. Engineer 1 9̂ 0 1 - - - -

Jr. Supervisor 1660 1 - 1 - 1

Technical Asstt.1440 1 - 1 - 1

Lab. Attendant 360 1 - 1 - 1

Total 5 - 3 - 3

Total Annual Salary 
______Lia. Si____________

7,S00 5̂30 12̂ 18 14̂ 10 19,1 10



Q u a l i t a t i v e  req u irem en ts  f o r  m a n a g e r ia l and s u p e r v is o r y  p erson s

1. G e n e ra l  ¿ isn age r/  D eg ree  i n  E le c t r o n i c  D ig in e e r in g  w i t h
P r o j e c t  i ia n a g e r  15 y e a r s  e x p e r ie n c e  i n  d e s i  g n / d e v e -o p -

—  ment / p ro d u c t io n  o f  e l e c t r o n i c  i n s t r u 
m ents p r e f e r a b l y  m edic? .! e l e c t r o n i c  
i n  in s t ru m e n t a t io n .  i *  l e a s t  ‘j  y e a r s  
e x p e r ie n c e  in. a  s e n io r  m anagem ent l e v e l  
d e s i r a b l e .

¿ .  M a rk e t in g  M an ager iie g re e  in  e l e c t r i c a i / e l e c t r o n i c s  en gg .
with, at l e a s t  i 5 y e a r s  e x p e r ie n c e  i n  
s a l e s  and s e r v i c e  o f  e l e c t r o n i c  
equ ipm en t, p r e f e r a b l y  n e u i c a l  e le c t r o n ic  
equ ipm ent. At l e a s t  5 y e a r s  e x p e r ie n c e  
i n  a s u p e r v is o r y  p o s i t i o n  d e s i r a b l e .

3 .  Company ¡s e c re ta ry -  D eg ree  i n  C o am erce/C ost A cco u n tan cy /  
cum -A ccounts O f f i c e r .  Q u a r te re d  A ccou n tan cy  u i t h  10 y e a r s

e x p e r ie n c e  i n  a  r e s p o n s ic l e  p o s i t i o n .  
D eg ree  m  Company - a w  p r e f e r a b l e .

4 *iaU agert E le c t r o n ic s ) n e g re e  i n  ¿ l e c t r i  c a l/ E le c t r o n i  cs en gg . 
w itn  a t ..ie a s t  15 y e a r s  e x p e r ie n c e  i n  
p ro d u c t io n  o f  e l e c t r o n i c  in s t ru m e n ts  
p r e f e r a b l y  m e d ic a l  e l e c t r o n i c  in s t ru m e n t

5 . j ib g in e e r s  f o r  
p ro d u c t io n / In D /  
Q u a li t y  C o n t r o l/  
D e s ig n  o f f i c e /
M ateria- -flensing

D egree  i n  H e c t r i c / E l e c t r c n i c s /  
M e c n a n ic a l p r o d u c t io n  e n g in e e r in g ,  
w ith  at l e a s t  10 y e a r s  e x p e r ie n c e  i n  
tn e  a p p r o p r ia t e  l i n e .

6., S u p e r v is o r s  f o r  
p r o d u c t io n / q u a l i t y  
co n t  ro - H  a c l i  ng /
.fC 3 »ab. Jl'ool ¿com/ 
Sheet M e ta l/ T u rn in g ,  
M i l l i n g  e t c .  / 
S u r fa c e  Treatm ent/  
r r i n t m g  S e c t io n /  
E le c t r o n ic  T e s t in g  
j-ab.

D ip lom a i n  a p p r o p r ia t e  t r a d e  w ith  7 
y e a r s  e x p e r ie n c e  o u t  G f w hicn  at -.-east 
V y e a r s  sh o u ld  be  i n  a  s u p e r v is o r y  
po s it L o n .
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C. Raw materials and components

I n  o r d e r  to e n su re  o b v io u s  : lc c -  a d v a n ta g e s , t h e  

procurem ent v a lu e  o f  raw  a  at e r l  ?nd com ponents f o r

* t l e ? s t  100 p i e c e s  c f  i s t r u m  en ts  has been given. I n i s  

a-iso s e r v e s  to ta k e  in t o  c o n s id e r a t io n  t h e  m in o r  p r i c e  

f l u c t u a t io n s  th a t  a re  i i k e x y  to  ta k e  p l a c e  from  tim e  

to  t im e . Though i t  h as  been a ttem p ted  th a t  maximum 

amount o f  com ponents a r e  f a b r i c a t e d  l o c a l l y ,  t h e r e  a r e  

s t i l l  many c r i t i c a l  com ponents T. l i i c h  *-111 h?ve to b e  

bougu t ou t t i l l  s e p a r a t e  p ro d u c t io n  f a c i l i t i e s  a re  

s e t  up to p ro d u c e  t h e i  l o c a l l y .

a A.v K AT i l l  Am A E C U Ir./S

F irm q  P h o tom ete r

m a t e r i a l  . 2s t in  at ed c o s t  o

l i b r e  g l a s s  

A l  c a s t in g  

A l  Sheet 

I 'ls/h r. rod

1500 .00

400 .00  ’

200.00
900 .00

T o t a l  S 3 ,0 0 0 .0 0

SXJÌ I.aG-COlO xT; 3111

m a t e r i a l E st im a ted  c o s t  S

A l/ -b r. 530

A i  «¿Cl C a s t in g / B r . 320

A i  c a s t in g 350

A l Sheet 80

A i  rod  1  p l a t e 400

F i b r e  g l a s s ¿300

C t n e r s

?o tax 3 7 ,730
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t v *, o i n r »  * ♦ : a t * (  ÎTV *+! n e )  -   y . »w  - V « .  - » W *  % -  * -.. r  w/

A w  m at erl p I Sis e ''tv. Sstim e'

Ai Casting 840 Kgs. 2010
Ai-plat e 5 mm thick 130 Kgs. 320
Al Sheet 1.2 mm tBi=2|W Kgs- 360
H. S. Sheet oo• mm thick

30 Kgs. 20

ivl . St eel 18 Gauge 360 Kgs. 140
Fibre-Glass 2 mm - 2 800
Br. Plate 10 mm thick 400 Kgs. 1200
Br. Plate 5 mm thick 250 Kgs. 770
Br. Casting - 150 Kgs. 500
Bak e lite  sheet 5 mm thick 20 kgs. 60
Mi sc. components - - 1600

Total $ 9780

T0i'A~ AA\i 11PTZPJ. A- H3^GIRK-IBKlSlin 2)
II I I I 17, ,  ,, , J. . _ x _________  X X __________ X X X  X  •/____________ V_____________

Isme Pho (.oaeter 3f0C0 y,000 11,250 12,750 15,000
3pectro Colori- ¡¿3,190 46,350 77,300 ii5,950 i59, 140

y.VaO 14,670 24,450
m et er.
Spectro photo
meter tu/ type)

$ 26,190 3 55,350 395,330 $143,370 $163,

COi-lPOKKi-KS RITClRvD
rCoTTTaTa~isprovided for 100 pieces)

Florae Photometer

Components Aocrox. Post 3 Sources of suooly

0 sties

Lensl Loublet) 1,50u
I nt erf er enc e
Filx er" • 5,000
Photocell 1,000 11/3 Khancelwal 1 Co. 

Bombay, India" -
Jpr.Ci’ve M i r r o r  
Icoatod)

600
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Electronics 

■> i '-ie-r 'IQs
Appro::, cost $ Source of supo Г

i )  Operational Amplifiers
i i )  7o‘ taje Comparateг 
l i i j  Voltage Regulator

Si-fritti IQs

Decade Counters
4-bit latea Memory) 
Decoder Driver 

- Flip Flops 
''u?d-2 input 
lí̂ iiíD — G-a:e

2, 200 M/s National
Serai con du etc re, 
u.S. A.

И/s Notional 
Serai conducto rs, 
USA.
i4/s IiiT'31, USA 
ri/s Texas, о SA

2,050
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Components Approx* 
Cost.£

Source of supply

Transinters 6C3
Zener diodes & other diodest 
Assistances, Capacitances, 
Potentiometers

400

600

fl/s Continental Oefices, 
Ltd., India

Others«
Compressor with motor, Rubber tubing 
pressure gauge etc« 4000 -

Totals 17950 (including wastage allowance)

SPCCXRO-COLORI'-ETTR

Components Approx 
Cast £

. Source of supply

Ootics
Crating (600 iirtas/mr) 2940 i) Edmund, USA 

i i )  R&L, USA
Phototubes 
350 mu to 625 mu 
625 mu to 950 mu

1260
1260

RCA, 'JSA 
RCA, USA

Filter (Second order cut off) 12SC B£L, USA
Objective lens (f/5) 924 •din
Field lens (f/2.5) 504 -do-
Spectral lamps (6V, 21 Uett) 210 -do-

Electronics
Oigital ICs:
i )  Cates
i i )  Decades J
i i i )  Decoders ¡
iv) Flip-flops end latches *

756 i )  National Semiconduct 
USA

i i )  Fair Child, USA

linear ICsi ,
i )  General Puгрозе }
i i )  low level-high input J
i i i )  Impedance J
iv) Regulators 1

504 National Semiconductors 
USA

Displays
light Emitting diodes (C.3n) 504 i ) litronix, USA 

i i )  Monsanto, USA
Transistoos &  Diodes 336
Rerirtances, capacitances 
and pot2nticncter3 840
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1344 Local Suppliers

1500 ECIL, Hyderabad, India

6000

$ 20142 (including wastage allowance)

SPECTRQPHOTOrETER -UV TYPE 

Lamp
i )  Tungsten { 5000
i i )  Deuterium j

Plane Plirror { 2000
Concave nirror J
Crating (600-1200 lines/mn) 15000
Electronics
FET Operational amplifier 1344
Photomultiplier Tubes 4200
Digital ICs 1344
General purpose
Operational Amplifiers f gg$
and voltage Regulators J

Electronic Hardwares
i) Transistors
i i )  Terminals
i i i )  Knobs
iv) Fuses
v) PC3s
Fan
Others

Counter
Iticrometer Spindle 
Sample Holders 
Light Control Assembly 
Mi scellaneous

Total:

i )
k )
Ui)
iv)
v)

HV Transistors,
General Purpose Transistors 
Z8ner4fa>des
Pots, Trimpots
Resistance (high, value, highly stable, 
general purpose), condensers etc.

Band Switches
Electronic Hardware i.o. Knobs, convertors 
etc.

1512

504

3360
1006

37 CO

OTHERS
8000Uavelergth scolo 

Slit scale, TA scale, 
fluii '-'eter etc.

Total 47656 Including wastage allowance
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TC T.îL COr'FQi-;£t:TS RC:.UIP£D

I at year 2nd year 3rd year 4th year 5th year

Flame Photometer 17,950 35700 6^12 7Ç?88 87,750

Spectro-
colorimeter 60026 12Qß52 201,420 30̂ 130 362*56

Spectrophoto-
meter -  UV Type 4̂ 656 71,484 119,140

Total S 8f£76 £ 156752 «316£E8 t 44Çp02 l  569/146



J .  P la n t  and machin^r^r

Uhile reconvene}ing plant» machinery and equipment, it  has been 
felt that maximum amount cf production takerj.place locally, 
so that the dependence on outside resources is minimal*

Though most of the plant, machinery and other equipment proposed 

has been o iven in three phases, its utilisation may not be 

adequate in the 4st year when the production would be comparatively 
at a lover level. However, the possession of machinery at this level 
is bound to prove beneficial to the undertaking as the workers and tho 

staff w ill get acclimatised, to its uss and this w ill not, therefore, 
present any problem from the 3rd year onwards when the production 

is geared up. Further, the plant and machiner> has been proposed 

aosuming that the plant would go into two shift operation from 

the 2nd year onwards. This would ensure greeter utilisation of 
resources and more economics! plant operat ion*



T a b le  2 . P la n t  and m ach in ery

TP--------TTTCTÒ ШТТТТТШЯ
incry 1 ct ytef 2nd year 3eri yasr 4 th year 5th year

Qty. Approx
VrlUB

. flake/ 
£ Typo

Qty. Approx. 
Value £

Пако/ Qty, 
type

Approx
Valuo

. Пако/ , 
{ Typo

Qty. Apprtix. 
Vnluo £

Make/
Type

Qty. Apprn:
Value

"ni:n/ 
t  Type

1 2 3 4 5 6 7 5 9 10 1 1 12 13 14 16 16

'.->H-T’/c 3 11000 PTC-2 
Н’Г.Т H-22-1

1 2500 PTC-1 1 5000 НЛТ-1В-17 - mm - 2 В 500 Н-Л- 1
Kirlo-skar -1

Pillino r / c  2 22000 tlfl\?i5aA7Ì
Hf'T- 1
FK-2(KrTT)-1

1 10000 НГТГ-П-ITR1 12000 НПТ mm 2 20000 H-]TR-HHT-1 
FfJ- 2  -  1

i
Ftc-rUian 1 15000 
”i 1 ! i ng y , /

НГ1Т T ypo - - - 1 15000 НГ'ГТ Typo mm - - - -

r. ri ] ling p/c2 1400 - 1 700 2 1400 - - - 1 700 -

: t "otal
'VC" 2500 3000 4000 Я » 3000 i
i. lectrlca l ly  
rpcrr.ted -  -  
rh.eaving ~/c

- 1 5000 - - - 1 6000 - - — 1

fuvFncd
“in: .-i'ir.-j —  3OG0

f j -

5000 - - - - 7000 - - - -

ribra Glass- 2500 
"cuIcing equip*

3500 5000 - 5000
\

rc.in[1ry 4 Pattern 
'-n-ing 3500 — 5000 6000
Plastic Paulding 
L.ulpnnnt Ind.
0i-> .--nkir.g 3000 5000 4000
Misc. TcuJ.E like 
G i i i l r ,  T-.pc, f i le s ,  
fi.-tUra etc. 5000 3000 6000 2000 5000
y‘ Icing r»nt 1000 
{Arc & Ccs)

- 2500

C5V00 32700 60900 19000 49200



ELECTRON ICS ft5.IEHBLY ANO TEST EQUIPPENT

N̂ me of equipment No* of units 
(Accumulated)

SLorctja Scope 2
Lew level differential input
Tektrcnlx scopo 1

Oigital IXR Oridga (*01$£ cccuracy) 3
Oscilloscope Philips dc to 15 NH* 12
Philips Double Beam 3
Single Channel AC-DC Recorder 5
Set cf filters of Uavelengths &
Standards
Functi'-n Generator 2
Pulce Ceneratoi 5
Oigitel r’ultimeter 3  ̂ Digit 6

Oscillator 2
Nnins Voltage Stabilizer 10
Attenuator 1
HV Pow r Supply (0-300} 2
Power Surpliee (0-15V#l0A) 2
Pouer Supplies (0-30i/,1A) 19
AVO Peters 30
Veriac 8

TOTAL*



Additional capital rcnulrement In US t
Average rate 
Рог unit f

1 yr. 2 yr. 3 yr. 4yr. Syr.

. 6000 6000 - 6000 - ■-

3500 3500 —
2500 5000 - 2500 - -

1200 6000 - 4800 - 3600
2000 2000 - 2000 - 2000
2000 4000 - 4000 - 2000

2Q00 2000 — — —
1000 1000 - 1000 - -

600 1200 - 600 - 4200
500 1000 - 2000 - —

1500 500 - 500 - -
400 4000 - 1600 - 1600

шЛoo
300 300 - - mm - 1

200 400 - • - - l

200 &2Q0 - 200 • » -
150 450 - 900 - 1500
125 1250 - 1250 - 1250
25 100 — 50 50

3890D 27Í00 17200



PCi SECTION 

'are of equipment No* of price per Requirements* Indian source

» ,

Foreign source
unite unit $ over the let 

yenr 1

Drafting Section
Layout table 36" x 40" 1 450.00 450.00 M/s Monotype Corpn., M/s Bief.op Graphic Inc.,

Asafali Road, 5308, Stirling Centra Drlv
Neu Delhi P0 Box БСП7, West Leko Vii

Magnifier 5x 2 15.00 30.00 -do— -do-
-do- 10x 1 15.00 15.00 -dd- -do-
f'ylre Sheets 18 x 24 10 12.75 127.50 -do- -do-
Grid Sheet 18 x 24 10 12.75 127.50 - -do-
Acouscales 1mm (.39") 36"x1x 1 21.24 21.24 — -do-

18"x 1x 1 21.24 21.24 - -do-
Mutric 100 0 4 EOO mm 36" x 4x 1 25.50 2S.50 - -do-
Electronic Puppets 2x Kit 5 21.50 127.50 - -do-
Plastic Rolls in different colours
4 S 1 2 C 3 100

425.00
mm -do-

Co-ordinatogreph Universal Plating 
machine (Aristo type 4438) 1 8500.00 8500.00

I
M/s Denncrt & Tape Aristo».
Шегск Hamburg. Co

Retouching Desk 1 600.00 600.00 М/е Monotype Corpn, 1

Neu Delhi V

CAMERA SECTION
Procors Canier8 16" x 20" or 20"x24* 
Darkroom typo uith 10" lens 1 7200.00 7200.00 -do-
Contact Printing cabinet uith single 
point light source 1 600.00 600.00 -do—



Name of equipment No* of 
units

Price per 
unit f

Air Conditioning Plant 2 e o n . 00

Arc tEnp35 Amp 1 650.00
Printing down freme motorised table
model 1 1500.00

U'.irler 1 450.00

Ultrasonic Cleaner 1 3500.00
Practice high speed drilling Machine 
0— jOO RPH with overhead probes and

riarris 1 2975.00

Plcting equipment 1 5000.00

Silk Screme Printing Machine 1 6375.00
Ctchlr.g Machine Horizontal 2 750.00

TOTAL

* nothing la required subsequently



Requi renient 
over 1 st year.

___JL_____
1600.00

650.00

1500.00 
450. 00"'

3500.00

2975.00

5000.00

6375.00
1500.00 

52020.48

Indian Source Foreign Source

M/s V/oltee Ltd.,
Neu Delhi
fl/e Monotype Corpo.

-do-
-dc-
M/s Imeo Bombay

-  f’/a Unit Process AB9embllt
Toc,, 60 OAK, Orlwes, 
Syoaeot, Neu York -  11791,

n/a Graves & Noll 
( i )  Ltd., Sukh Sag^r,
S.Parker Marg, Bombay

n/a Monotype Corpo. i

I



Mane of equipment

Dry H¿at, Cold & 
Damp Heat Equipment

Vibration Tent 
Equipment

Mould Grovjth Teat 
Equipments

S«olt Spray 
Equipment

Dur.t Test 
Equipment
Thermal Shock Teat 
Equipment
Burp Te- t Equipment
Altitude f'oasuring 
E q u i p .

Fjchanical Shock 
Tc-st Equipment

Solar Redinticn 
Test Equipment
Hermetic Sealing 
Equipment

Brief Specifications Coat por __________Total requirements I Source
unit t  1 vr. 2 year 3 vr. 4yr. 5yr.

-70 to + 80°C 20# to 995< RH, 5000 5000 1) Hoaten Products Ltd., Bor.biy
Temp. Constancy + 2°C 
Humidity Constancy + 3j£ RH

Slneuavo 5Hz to 3K Hz 5000 5000

l l )  Vostch, Uest Germany 
l i l i  Kasjfcnath & Co. r 
1v) Consolidated Elect.Fnd,Banga 
v) Vi Jay Lnxmi Jnd. > Bangalore

-  1) Gilmore Ind. Inc., USA
Capacity 2Cig 

0 to + 50°C 500 500

l i )  Ling Dinamlc Systcmu, UK 
111J Environmental Eoulpnenla Ltd. 

England
iv) M.B. Electrónica,USA 

-  1) Consolidated Electric Ind.,
RH 90  ̂ to 91#

Ambient to 50°C, 9B> to 10(# RH, 4000 4000

Bangalore
11) Keai Nath & Co. 

-  -do-
Spray pressure 0-643 to 1.269^ 
per cn.
Ambient to B0°C 2000 2000 -  1) Keel Math & Co.

7500 - 7600
l l )  VIJay Laxml Ind., Bangalore 

-  Tenney Engg. Inc., USA ^

Capacity HOK9 5000 - 5000 -  Consolidated Elec. Ind., Bengali
-65°C to ♦ 100°C 8000 - 8000 Vostch, Ueat Cermsiy 1
Altitude upto 1,50,000ft. 
Max. Capacity 200 lb. 5000

V

5000 AVC0 Electronics, USA
Rnx. B »  3000,
0.52 to 25 ms. pulse duration

3000 - - 3000 Standard Cabinet Co., USA

3000 - - 3000 VEEC0, USA
TOTAL 16000 -  19000 19000

r T
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E. Land, building and services

The land has been assumed to be gifted am 
hence no cost towards i t  has been considered«

In order to cut down on the gestation lag 
in  undertaking production operations, i t  has been 
assumed that either some building would be available 
or some workshop lik e  structure would be erected in 
a very l i t t l e  time« The building requirement has 
been asked for in two phases; in the begining o f tae 
f i r s t  year and then seme times towards the end of 
2nd year or beginning of third year when 45£ of the 
capacity is  expected to be reached«

As the building gets completed, the corres
pond ening services have immediately been planned so 
that the building gets operational the earliest«

Additional
Ir r .  ILvr« I l l v r .  iVyr « Vyr.

Land Requirements 12000 -  — — -
s q «m •
Gifted -  -

Building Rocuiraments:
(Approx* cost of construction 3 200 per sq« meter)

Administrative block 300 sq.m« -  100 sq.m• -  -
Electronics Assembly
& test section(inclu- 600 
ding Quality Control 
Section, Stores e tc .)

Optics Assembly & 
test Section 200

Workshop Floor 500
Section (includi- 
ing turning, 
m illing, fit t in g  
assembly & sheet 
metal pat'ern making 
& foundry, surface 
finishing a fibre 
glcss colliding 
Section, tools & die 
stores, equipment 
stereo e tc .)

600 "

200 « 

400 ■

PCS Section 80



-  423 -

I s t  y r *  I I  y r * I I I  y r *  i v  y r .  V y r .

Environnenta l  t e s t
s e c t io n 60 sq . m - 40 sq*m* - **

O ther b u ild in g  
r  equipments 
l i k e  C o rr id o rs , 
T o i le t s ,  canteen  
r e s t in g  room e tc *

160 ■ 100 ■

T o t a l : 1,900 Sq*m* • 1,440 sq*m* - -

T o ta l co st o f  
co n stru c tio n  in

3 ,80 ,000/ - - 2 ,88 ,000/ - - -

S e rv ic e s :

Foundations f o r  Machines & 
E le c t r ic a l  In s t a l la t io n s  
( in c lu d in g  t ra n s fo rm »r  
c i r c u i t  b re ak e r , c a b le s
etc*) 20000 - 6000 -fi -

Vehicles 20000 - 7500 - -

O ffice Equipment 5000 - 1500 - -

Furniture & Fixtures 5000 - 3750 - 2500

Vater Supply Equipaents 3000 - 1500 mm -

Intercommunication system 2000 - 750 - -

Architectural services 20000 - 1025 - -

Fire Extinguishers 1000 - 750 - -

Total 76000 - 32,775 - 2500
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Manufacturing Phasing

The project is  proposed to be phased out into four 
phases keepSng in view thevarious activ ities , avai
la b ility  of machines, procurement o f raw materials, 
training of

Items Phase Phase ïhae,  ibaa,
A AX I I I  IVOne yr. two yr. three yr# 0ne ^

1* Decision o f 
installing the 
plant

2* Collaboration 
agreement is 
signed and 
decision on 
source of 
technical know-how

3. Project engineering^ 
Report is  prepared*"

4* Building end C ivil 
Engineering d e ta ils ^ , 
are worked out andv"‘ 
construction begins*

5* Plant, machinery à
Equipment for Phase IX, 
i « e .  fo r f ir s t  year, 
production is  ordered*

6* Procurement o f RM and 
components for Phase IJ

i . e .  First year o f -----
product icn.

7* Steps in itiated to
recruit s ta ff and —-
workers for f ir s t  and 
second year of production

8* Steps undertaken to 
in itio te  double sh ift 
operation for the 2nd 
year of phase I I I



I  tens Phase Phase Phase Phase
I  I I  I I I  I t

One year Two yrs. 2 yrs. one yr.

9* In itia te  st^ps to 
introduce spectro
photometer U7 type 
in  tho phase I I I

10«Extension of building 
for phase I I I  begins«

11.Procurement o f Plant, 
machinery and equipment 
fo r  phase I I I

12«Procurement of BM & 
components fo r  phase 
I I I  production, identi
fication  of alternate 
sources etc«

13«Steps to in itia te  
recruitment of s ta ff 
and workers o f Phase IH  
and their training«

14«Hepeat steps from (11-13) 
above for raising production 
capacity to 6Q& during 
phase 17«

15«Attain 80£ production 
capacity•
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F. Fiiv«i^ia1 analy s is

Tot.<L fix^d~Investment. Working Capital and
02? r'I-ü’î.nCÇ

Capital Cost o f the Pro.iect
First Y«?ar: Physical

Aspect

1 • Land 12000 sq«metres
2« Building 1900 sq«meteres
3. Plant St Machinery

3.1 Workshops
3*2 Electronics Assembly 

& Test Equipment 
3*3 PGB Section 
3.4 Environmental Tests 

& Analysis section

4. Other fixed assets 
(including services)
4.1 Foundations &

Electrical Insta
llations

4.2 Vehicles
4.3 Office Equipment 
4*4 Furniture & fixtures
4.3 Water Supply equipment
4.6 Intercommunication ser

vices
4.7 Architectural services
4.8 .Fire Extinguishers, etc.

(Gifted)
3,80,000

69,900

38,900
32,020

10.000 170820

20,000
20,000
5,000
5,000
3.000

f l , 000 
20,000

1.000

76,000
5« Technical know-how fees 24,000

Grand Total 6,50,000

Additional Capital Reauired

Second yr. Third vr. Fourth yr. Fifth yr

Land - - - m

Building 288000 sq.mt.8- -

Plant St Ma
chinery 32700 107300 19000 80400
Other fixed -  
assets
(incl.Services)

32775 2500

Technical know
how Fees 30000

Total 32700 458075 19000 82900

4th year and 5th year $ 552675
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Working Capital Requirements

I________ I I  I I I  IV V

1. Raw materials
3 months 6548 13845 24583 35843 42148

2« Components 
3 months 22094 39188 79097 112476 142361

3* Direct labour 
1 month 3020 5507 8598 10118 13349

4» Administrative 
& Marketing 
Selling overhead 
one month 7755 11200 18705 21636 26290

5* Advertis ing à  
Publicity 

one month 249 498 1011 1443 1837

6. Power & fuel 
one month 374 748 1517 2164 2755

7* Repair & 
maintenance 

one month 377 3e2 975 978 998

Total: 40,417 71,368 1134486 1194,658
2229,758

~  Sources of Finance

Capital o f the 
company (Owner's 
Equity)

$ 650820 $ 32700 $ 458075 $19000 
$ 82900

-  1243495
Short term loans $ 40417 $ 71368 $ 134485a 1184658
(working capital) $229738



Cross sales Tuftnover
1 ) Flame photomotor 65,000
11) Spocttocolorlmeter 2,34,000
111) Spectrofhotomater 

—CIV type -

Total*

299000

LESS t

Cost of goods sold 
1) Raw mateMal9 26190

11) Components 80376

111) Olrect labour 36240

TO TA L » 150006

EQUALS GROSS MARGIN 140198



2nd year 3rd year 4th year 5th year

130000 243750 276250 325000
468000 780000 1170000 1404000

- 190000 285000 475000
I

590000 1213750 1731250 2204000

55380 98330 143370 169590

156752 316388 449902 559446

66034 103172 121410 160190

278216 517890 714682 858224

319704 695860 1016568 1305774

I
fe
GD

I



LESS

i )

X OPERATIfiG EXPENSES
Administrative 
marketing & other over
heads 93050

l i ) Advertising 4 Publicity'* 5900

H i ) Packing & Forwarding** 29900

iv ) Power & Fuel 6700

v) Repair 4 fiaintenenco*** 7740

Vo) Staff ualfare 
Expenses **** 9306

Totals 152636

EQUALS OPERATING PROFIT 
Oefors Interest & 
depreciation

Less
Intcrost * * * * *

Depreciation******
1 ) Gullding

i i )  Plant 4 Machinory

Insurances & ether 
locsl taxes*******

Totals

(-)4492

6503

10450

17000

14950

4SH3
EQUALS
•ET I NOTE ( - )  53575

Parkuord*s retnin on overall (-117,*9Tx 
assets (also equal to rate of (.459) 
return) sa Net Incor.a x 5 n1.es 

Sales Assets



1

2r.d 3 rd  ушит 4 tn  ymar L t I ) у c  :i

134406 224466 259634 315476

11960 24274 34624 44030

55300 121375 163125 220400

13450 27300 3(3940 43590

3250 20240 20310 23260

13440 22446 25963 31547

241306 44D101 553096 СМ3 53

73478 255759 453472 S21421

10705 20173 27659

i
-£»NJ

34461 «
i

101G3 17500 17233 1C270

18624 27492 26642 32000

29900 60557 065:12 11Q2G0

62417 126032 150141 193531

9061
(l.5 )x(.875)

129727
(10.~7}x('l

305331
. 0 6 3 7  (Ï7 .6 )x (l

427390
.491) (19.4);<1.772)

1.3'X »  11.37?; =  26.25.X »  3 4 . 3 0 S
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K0T2S

* Through the Company v i l i  have complete monopoly
for its  products and, therefore, • no special 
advertising or promotional compaigns may be 
requisd. However, to build customer 
awareness, i t  is suggested that the company 
spends at least 2# o f its  sales volume on 
advetising and publicity.

** Packing and forwarding expenses: Recommended at
10# of the to ta l 
sales volume.

*** Repair and maintenance: Building: 1# o f total
buildings value in the 
f ir s t  two years and 1.5# 
subsequently.

Plant & Machinery: 2# of 
to ta l plant and machinery 
value in the f ir s t  two 
years and 3*0# subsequently.

****  s ta ff welfare expenses: 10# o f Administrative,
marketing and other 
overheads.

*****  Interest on working capital: 15#

****** Depreciation: Buildings -  2 1/2# on written down
value Plant &
Machinery ~ 10# on written 
down value

******* Insurance and other local taxes -  5# of the sales
volume•

j



i )

i i )

i i i )

iv )

▼ )
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I

G. F eas ib ility  analysis

The capacity ratings have been based on the esti
mated demand o f Spectro-Colorimateraf Plane photo
meters and UV type in the Arab countries. The demand 
has been established on the basir; of the survey 
conducted by —  _ consulante who worked for
the project under UHIDO asBignement•

The build-up o f the capacity is  estimated at 
around 15£f25£,457*»65£ and around 80£ in  the firs t  
second» third, fourth and f i f th  years respectively.
The infrastructure is  such that i t  would meet pro
duction requirement for the next decade with slight 
additions when the figures are lik e ly  to be 2,6 
times the present estimated demand•

The cost estimates for various raw materials and 
components have been taken for 100 pieces arc 
based on their prevailing actual costs. This would 
not only ensure some price advantages but would also 
take into account the minor fluctuations in  their 
prices.

The cost of direct labour has been computed in 
direct proportion to the capacity u tilisation .
I t  implies that the technical s ta ff strength increases 
as the capacity is built up.

Most o f the indirect s ta ff comprising o f adminis
tra tive , marketing and accounts section sta ff ore 
assumed to be recruited in the f ir s t  year i t s e l f .  
However, adequate care has been taken to augment i t  
as and when the capacity increases. The annual 
increase in their salaries has been taken at 10?$
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r i )  The most inter©sting feature about the entire 
proposal is  the growth in ratio o f net income 
to salee and sales to assets?, both o f which 
lead to the overall return on investment.
While the eales to assets ratio increases

r

from 0.459 to 1.772 thereby implying a regular 
growth in sales generating capacity of assets» 
the net income to sales has risen from 17*9£ 
to 19 «4# implying regular growth in the profi
tab ility  of it s  operations. The overall return 
works out around 34/S in the f i f th  year and this 
compares well with similar Industries in India.



H. Recommendations

1) The techno-eoonomic analysis conducted for the
manufacture o f Spectro-Colorimeters* Plane Photo
meter and Spectro-photometers- UV type is  finan
c ia lly  sound and can therefore, be implemented*

i i )  Since the construction o f buildings, and other 
c iv i l  engineering details takes time, i t  is  reco
mmended that the production may be started in some 
rented building* Thl3 would also cut on the 
gestation lag considerably*

i i i )  The recommended capacity u tiliza tion  is  approxi
mately 15# in the f ir s t  year, around 255* in  the 
second year, around 45  ̂ in the third year, around 
65£ in the fourth year, and around 80£ in the f i f th  
year o f the yearly annual demand*

iv )  In order to assure maximum leve l o f production 
loca lly  i t  is  recommended that the production 
fa c il it ie s  be created as soon as possible* This 
w il l  cut down on t r ia l  production runs and training 
time of the workers and fctaff*

v ) In order to assume greater u tiliza tion  of assets, 
i t  is  recommended that the plant goes into second 
sh ift operation from the 2nd year onwards*

v i )  The electronic and optics components have been 
recommended fo r procurement outside* These could, 
however, continue to be bought out t i l l  production 
fa c ilit ie s  are set up to produce these components 
locally*

v i i )  The manufacturing units would require a very e f f i 
cient and organised sales sot up* The sales could 
be undertaken in it ia lly  through established d is tr i
butors t i l l  the company builds up itc  own oalee 
force to meet tho requisite demand*



-  434 -

V iü ) I t  is  also recommended that the services o f 
senior leve l expert on analytical instrumen
tation and management consultant be requie 
sitioned fo r planning the project in  detail* 
training o f s ta ff and in transfer o f tech
nology» at the time of implementation.



I . Conclusions

The Industrial P ro file  on manufacture o f Spectrocolo- 
riaeters, Нале Photometers and Spectrophotometers- 
UV type has met the following objectives broadly*

a) Description o f the proposal in details:

b) General assessment whether the proposal is 
prima facie feasible;

c ) Determination o f the resources and inputs 
required in broad terms*

Vith its  established fea s ib ility  i t  is  expected that 
the project wouodh be implemented soon*
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XXV. INDUSTRIAL PROFILE OH BALANCES 

A. Market demand, potential
According to a survey, -the present annual demand, for a ll types 

of balances in the concerned Arab States is around 11,000 pieces. 
With the improvement in health services and with the establishment 
of new hospitals, the minimum projected demand for balances after 

a decade would be 28,500 balances. This indicates a growth rate 

of 10$ every year thereby yielding a growth of 2.6 times of the 
present demand.



B. Outline of technology

I t  is  a F^ecision instrument fo r weighing accuratly 
different substances in laboratories. In medical applicati
v e  balances are required fo r neighing adults, restless 
infants and young children. In addition the table balances 
and analytical balances are required for weighing snail 
substances even upto 0.1 mgm in the different laboratories.

Body weight * change is  an extremelj important parameter 
of body composition in clin ica l studies, particularly 
those concerned with the estimation of protein and energy 
u tilization  and the assessment of himgp requirement. For 
metabolic research requirements, the type of balance should 
be of high performance and should be able to resolve 10 gns 
in 100 kilograms. Keeping in view the different types 
of medical requirements, four models have been suggested 
fo r  production.

Three models* of electronic balances using d ig ita l 
display and the fourth one for very high resolution, 
one pan auto-mechanical type has been suggested fo r 
production.

Te chnolo*:;.
With the spectacular advance« in semi-conductor techsglogy_____ ;
the cost of d ig ita l I.C. “ has * gone down treneBdoualyT"
I t  is  now feasible to design an electronic balance which 
is  much better in accuracy, resolution and easy to operate 
as compared to mechariell balances. The cost of electronic 
balances is also comparable .with the mechanical balances. 
Far weighing with mechanical balances one has to place 
several weights on the pan, proportion- / t o  the weight 
of an object to be measured, until the balance restores,to 

its  null position. ‘*Vhile in d ig ita l balances aii operation: 
are automatically performed, and the weight measuring is  
finished instantaneously with a high precision* !



Precision strain gage type transducers are used to sense 
the total weight. Load cells are electronic transducers 
that translate changes in weight into change in voltage 
which produces in the readout instrument, a repeatable 
indication that i 3  calibrated d irectly in terns of the 
load applied to the c e ll. Hermetically sealed within 
the load ce ll are one or store sets of matched straingages 
bonded to magnoflux -  tested high strength steel element, 
machined tc close toleranaces The strain gages are 
electronically connected to form a balanced wheat-stone 
bridge with additional compensation resistor in the 
circuit to stain tain the accuracy of the bridge over a 
wide range of temperature.
r

The principle cf operation depends upon deflection of the 
strain gage filament, creating a change in its  resistance, 
thereby unbalancing the bridge circu it. As a result, 
f  or a given input voltage -excitation, the output voltage 
of the bridge varies proportionally with the load, and 
this change is  indicated on the associated instrument.

The out—put of the transducer is  amplified, conirerted in 
to d ig ita l form and the unknown weight is  displayed in 
d ig ita l form with automatic decimal positioning. The 
design of electronic balances should make use of LSI 
Technology and LED displays The mechanical balance should 
be optically aligned for better, sensitiv ity .
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C. Proposed, models and production pĥ n-i np-

Pour different types of balances have been, suggested for 
production. The f i r s t  three types are electronic d ig ita l 
type and fourth one is  mechanical type.

MODEL 1.

Low coat table type having resolution of 1 gm and 10 ¿ms fo r  
general purpose and fo r  weighing infants.

MODEL I I

D igital type having measurement capability in 10̂  useful! 
fo r weighing adults.

MODEL I I I

Precision type having resolution 1 Omgm and four & a half 
d ig ita l display.

MODEL IV

Single pan mechanical type having resolution 0.01 mgm.

( i )  Specifications 

Model I .

Ranges
Resolution:-
Display
Sensor :+
Accuracy
Supply : -
Zero Adjust
ment

MODEL I I .

Two ranges fu ll scale 1 Kg and 10 Kg.
1 gm and 10 gms on two d ifferent ranges 
3 d ig it L.E.D.
Load Cell 
2 gms 
Mains 
Automatic.

Measuring Ranges:Pull scale 100 kgm. 
Resolution : 10 gms.
Display : 4s digita L.E.D.
Sensor : Load Cell

A
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Accuracy : -
Supply
Code
Zero Adjustment 

MODEL I I I .

Measuring Range :—
i  Resolution

Display 
Sensor 
Accuracy 
Linearity 
Code
Zero Adjustment 
Measurement time 
Power

MODEL 17.

Resolution
Display

Accuracy
Max. Measuring
Capacity
Zero adjustment
Readibility by vernier
Built in weights
Bean
Knife edge &
Bearings

Pan & heights 
Projection Lamp 
Supply ; -

10 gas. 
Mains 
B. C. D. 
Automatic

Pull range 20 gas. 
1 agm
4i  d igits L.E.D. 
Special load ce ll 
1 mgm.
0 .#
B. C. D.
Automatic 
0.3 Sec.
Mains.

.0 1 mg.
Mechanical digits fo r weight upto 
100 gms and 100 mgm and optical 
graduation fo r  weight below 100 nga.

It i  .0001 gm.
100 gms.

Optical 
0 . 1  mgm.

-Q . 1 -  99.9 gms.
Special aluminium alloy.
Agate

Non-magnetic stainless steel.
Low voltage.
Mains.
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( i i )  PRODUCTION PHASES

The production of four type of balances has been proposed
11,000 pcs. The production fa c il it ie s  required fo r the 
mechanical type of balances are very exhaustive. The product
ion of mechanical type requires very good fa c il it ie s  fo r 
fabrication of dies, dust proof rooms, highly tempT* controlled 
rooms and precision workshop fa c il it ie s . To create this . 
type of infrastructure, a lo t of time is  required. Therefore, 
i t  has been suggested that in the f ir s t  and second year a ll 
components of mechanical balance may be imported and only 
the assembly should be made in the factory. A proposed 
phased programme is  given as below: -
I

MODELS 1st year I I  year I l lr d  year IV year y yg<i

Hodel I 1,000 2,000 3,000 4,000 4,00C

Model I I 500 1,000 1,500 2,000 2,00C

Model I I I 500 1,000 1,500 2,000 2,00C

Model IV 100 500 1,500 2,500 3,OOC

7» Bated produc- I87S 405̂ 67* 9555 IOC
tion
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D. Sources of know-how and foreign »asia*»™»«

I t  is  suggested that the know how, on one time transfer 
basis should be purchased. Once the latest needful 
technology is  brought, future modifications should be made 
through lv.cal B£D. Ibis approach eventually creates a 
technical base, reduces lead time and leads to se lf- 
reliance. The know how of balances is  available in Switzer
land, Japan, U.S.A., Gexsan Democratic Republic «ad India.

For in it ia l training and expert advice, i t  is  suggested- 
that atlsast 6 engineers/techzxicians of Egypt  should be 
trained from where the know how has to purchased. The 
duration of training should be from 3 to 6 months. The 
training should he detailed one in design and practical 
aspects-covering design, assembly, testing, quality control 
and specification and source of components and raw materials, 
type of space requirements, the details of d ifferent dies 
etc. I t  is  further suggested that a provision fo r two expert 
should he made, one expert of electronic and the other of 
fine-mechanism, each for three of electronic and the other 
of fine-mechanism,, each for three months period at the 
begining of the project and aga in , fo r three months after 
one year. The renumeration of the experts should be p  150 
per day and free furuinusd accomodation. In addition i f  the 
suggested supervisory staff and technicians are not available. 
They should also be engaged from the appropriate agency for 
a period of more than twelve months. The salary of these 
personnel should be p 800 and p 500 p.m. respectively. A 
few important sources of know how are given below: -

1. Mettler.
E.Mettler
Plikanstrasse, 19 
Zurich
STsTTZrSL-AJTD.

2» Shinko Denshi Co. Ltd.,
9-11, Yushiaa, 3-Chome,
3unkyo-£u,
Tokyo,
JAPHT.

tJi
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3. Carl Schenck Maschinen fabrik GabH 
2-51, Darustadt,
Postfach, 4013 
German Democratic Republic

4. Adair Dutt & Co. (India) Pvt. Ltd., 
21, Asaf A li Road,
New Delhi-110001.
INDIA

5. Keroy (Pvt.) Ltd.,
32, Latafat Hussain Lane,
CALCUTTA-10 
INDIA
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re. set-up and, manpower

The production of balances involves multi dispciplanary 
fa c il it ie s . The production shop should have electronic, 

mechanical and optical assembly units. The mechanical 
shop requires the high degree of sophistication and 
precision and should have very good die and moulding 
section. The optics requirement are only fo r a lighning 
the scale, to increase the sensitivity. I t  has been suggestec 
that optical components may be purchased from other units.

In addition meterology section should be provided to 
standardise weights and other precision mechanical components

The complete set up could be shown under five  groups 
beaded by the 3Ê.3).

1. Eesearch and development and training.
2. Production.
3. Quality Control and Metrology.
4. ¿marketing, Servicing and documentation,
5. Administration.

A
r



MANPOWER

R & D Training

Total Staff = I45

G.M. (General Manager)

Electronics. Mechanioal/Industrial Engg. Training
S.Engineer 2 Manager 1 S. Engineer 1
Engineers 1 3. Engine era - 2 Engineers 1
Tech. Asstt. 2 Engineers 2 Tech. Asstt. 2
Technicians 3 Te clini ciana 4 Technicians 2

PRODUCTION

G.M. (General Manager)

Electronic Mechanioal
Manager 1 Manager 1
Engineer. Deputy/Asstt, 2

Supervisors 4 Managers
Engineers 6

Tech. Asstts. 2 Supervisors
Technicians 8 Tech.Asstt. Ю

Technicians 22

Final Assembly & Testing 
Inspection. ______
Manager 
Engineers 
Supervisors 
Teoh.Asstts. 
Technicians.

1
2

5

*KJ]

o
о»
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Quality Control & Metrology 

Quality Control

Manager 1
S. Engineer 2
Engineer/Supervisor 2 
Tech. Asstt. 4

 ̂ Technicians 4

* Marketing, Service & Documentation.

Manager 1
Deputy/Astt. Manager 1
S.Engineer 2
Engine er/3uper v.i. s or 3 
Technical Asstt. 4
Technicians 2

Adm inistration  

Adm in istrative  O f f i c e r 1

Store s/Pur chase 
Officer 1

Accounts Officer 1

A ss is ta n ts . 4

Clerks 8

Security Staff 8
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anH ruai i f  J «•‘-a.tinn requirements

Qualification à Experience

15 years experience in design, 
development & production of Hec"! 
mechanical instruments.
The selected person should have £ 
least 5 years experience of index 
dently handling charge of 3£D 
production.

10 years experience in the line.

5 years experience in the line.

B.r. Electronics/Hechanical, il. 
2 years experience in the line.

2 years experience in the line.

10 years administrative experience 
in a repuiéd Fina.

xperience in the line.
■D.A. vaxn 2 years experience in th 

line.

retired army personnel with stout 
physique.

B.E. Zlectronics/Mechanical

2. General Manager B.E. Blectronics/SLechanical

Manager B.E. electronics/Mechanical M.Sc.

5. a-ngineer/Supervi sor Diaplcma in electronic/aechanical 
5 years experience in the line.

Diploma in Hectronic/Mechanical6. Technical Asstt.

7. Technicians IT I Certificates in the trade. 

M.Sc./Iii/M.B.A.8. Adninis tr&tive Off i  cer.

11. Clerks. B.A./High School with 5 years 
experience in the line.

Literate persons preferahlly,12. Security ^taff



P . Raw m a te r ia ls  and components

-  448 - W*

j I Quantity ï App.T o ta l cos t in  ^
Haw m ateria l I Source I

ï
¡iodei

I
uiodel

I I
. Model 

I I I
I Uodeli 
1 I  ï

Model 1
I I  I

¿.odel
I I I

1. 2 .E .T .O per
a t io n a l 
Am plifier

U .S .A . 1 1 1 1.2 3.5 5.5

2. L .S . I .  & Load U .S .A . 
c e l ls  -  
3 d ig it s  fo r  
model I .

1 1 1 10.00 15.0 20.00

4 d ig it s  fo r  
model I I
4-J d ig it s  fo r  
model I I I .

U .S .A .
3« T .T .L . IC s. U.K«

4 8 ; 10 1.6 3.4 4.2

4. L inear I .C 's  
& Regulators

U .S .A . 
U .£ .

3 5 6 1.8 3-0 3.6

3• T ransisto rs  
Diodes & 
Zener Diodes

U.K.
ИШ1A

12 28 36 2.4 9.6 12.8

6. L .E .D 's U .S.A. 3 4 5 4.5 6.0 1 •
7. Rand Switch HvDlA 2 5 4 1.8 3.2 4.6

8. Posts. U.K.
INDIA
UK.

2* 4 4 1.4 3.8 3-8

9. Hardware 
inc lud ing  
knobs etc.

Loca lly  a v a i l -  -  
ab le  or to be 
fa b r ic a ted  in  
production  
shop.

5.6 &.0 6.0

10 • E • C • -d o - 1 2 2 4.0 9-e 12.0

11. Chassis inc luding
painting & П е с ----- do -
tro  P la tin g

- - - 6.0 6.0

12. Container INPT ’ 1 1 1 2.0 3.0 3.0

Tota l cost of 
imported

raw m ateria l 24.70 47.5 61.0

Procurement____charges
. imported raw m ateria l

on
to?

2.47 4.75 6. to

)uty 2$ .50 .95 1.32*_,

Щ
25.0

T ota l cost of raw m ateria l 
lo c a l ly  av a ila b le 15.6 21.0
Procurement ____charges of
m ateria l lo c a l ly  a v a ila b le

raw
105É 1.36 2.10 2.5

Urand Total 44.83 76.30 95.92 ■

The l i s t  of the components i s  based on the assumption that the design  o f e lectron ic  
balance w i l l  be based on LSI technology and w i l l  make use of LTD d isp lay .

\
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Raw Haterial for Wodal IV

■i

S.No. Raw material Source Quantity Add.  Cost in I

1. Pan India* USA* Carman 1 5.0
2. Pan Support German* India* USA 1 3.0
3. Beam • d o 1 12.0
4. Pan break -do - 1 1.5
5. Forked Pointed —do— 1 0.3
6. Taring Disk —do— 1 3.0
7. Height Setting Knobs -d o - 1 6.5

3; Arrestment lever -do— 1 4.8
9. Damping Pot —do— 1 2.1
10. Guide —do— 1 0.8
11. R-ounting Optical 

Assembly -d o - 1 13.5
12. {Heights -—dc- Complete set 10.3
1 2 . Cabinet -d o - 1 22.0
24. Adjusting Zero Point 

flechanism -do— 1 8.3
15. Graticule -do— t 5.5
16. Focussing lens -d o - 1 4.5
17. Condensors -do— 1 3.8
i a . Prism —do* 1 2.7
19. Lamp -do - 1 1.5

•oCM Calibrated Scale -d o - 1 3.6

'1I

Total cost o f  the raw material 

Procurement charges 10^

Cuty 7%

Total}

$ 115*7 

i  11.57 

$ 2.31

% 129.58

Raw material usad for mechanical assembly is  made from sta in less s te e l  

or hardened stee l where as op tica l assembly Is  made from good quality  

optica l g la ss . The optical components ud.ll be purchased from outside

sources



G. Plan* machinery

1. For S and. D un it, qua lity  control and tra in ing

Name o f  the Instrument Number
required

Source Unit 
eost 
in  «OS

T ota l cost 
in  $US

Oscilloscope double trace  
K -1 S  PHz including p lug -in  
un it fo r  transisto r curve 
trace r.

3 USA,UK,India 400 1200 .

D ig ita l W ultiaetar 5? d ig it  

O ig ita l Balance o f  1mg.

1 USA, UK 

USA, Germany,

800 800

resolution or better. 1 3apen 400 400 '
i£L Bridge 1ji 2 U£, Ind ia 300 600
Transistor Tester 2 UK, India 22S 450

IC Tester 2 USA, India 450 900
Regulated Power supplies 8 UK, India 100 800

dultiieater/AVD 6 UK, Ind ia’ 120 720 ’
AC S ta b iliz e r  1KW 3 UK, Indie 300 900

Variac 5 Amp. 2 India 50 100

Sine/Square O sc illa to r  1flHz 1 UK, India m
Component comparator 1 UK, India 350 350

Insulation  Tester 1 India 150 150
Q meter 1 UK 600 600

Prico meter 1 USA 800 800
Power meter 1 USA 150 150
Weighing Rachine 1 UK, Dapan 150 150
X, Y Recorder 1 USA, UK 1500 1500

Universal measuring machine 1
Switzerland

18000 18000

function Generator 1 USA, UK, India 250 250 -

C a librator 1 USA 3200 3200
Simulator 2 to be fabricated  

in R£0 section 200
400 .(raw 

m aterial east

e le c tro ly t ic  condensor tester  

Oven Temperature controlled

1 UK, India 600 600

0-100°C 1 UK,- India 1200 1200
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Analytical Balance resolution
0,01 mg. or better 1 Switzerland 1400 1400

*

Total

Procurement charges 

Outy 10*

36,295 

10* 3,629

3,629"

% 43,553

«?

jt

2 .  Production Unit
t

multimeter 12 UK, India 1440 1440
AC Voltage S tab ilize r 2KU 6 UK, India 400 24GG
Variacs 8 UK, India 50 400
RCL Bridge 1* 2 UK, India 300 600
D ig ita l multimeter 4y d ig it 1 UK, USA 450 450
Logical probe 4 USA, India 80 320
Pulse Generator irtHz 2 UK, India 250 500
Battery Charger 1 -do— 150 150
Insulation Tester 1 -do— 100 100
Special tester 4 To be fabricated 200 800 

In R40 Unit (m aterial
cost only)

Transform er Winding m/c 2 UK, India 600 1200
Oip Soldering system medium 1 USA 12000 12000
Oscilloscope Single bean DC-IOPIHz 3 India 1400
Regulated Power supplies packs 
5 vo lts & 6 volts 16 India 50 800

Total 22,550
Procurement charges 10* 2,255
Duty 10* 2,256

$ 26,772



v-
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Service k it for service  
engineers which involves 6

voltage s iru la to r , au lt ita s t  
k it , tea ls  and precision too ls.

USA, UK 900 5400

Procurenant charges
10* 540

Duty 1g£ 540

t  6480

V*

a!

Special general purpose too ls 6000

Procurement charges 15£ 900

Oity 10ji 600

7500

Total cost o f  electronic equipment 84305

5~T Precision machines

W ilin g  Ptachine 1

□ r i l l in g  Piachine 2

Lathe
with one aster bed and
40mm swing over the bed* 1

Power Press 5 tons 1

Surface Grinder (h jdraulifl 1

Olaform attachment 1

E lectric  Discharge rtachine
fo r Oia making 1

Switzerland 7000

—do- 2200

—do— 5200
—do— 17400
-d o - 8200
—dc— 4900

—do— 480C0
Total 90,900
Procurement charges 105C 9,C90
Outy 1 C3*S 9,090

109,090
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4* *»o rira ho p machine ry-

Centre lathe with m illing  
and other attachments 1 India 8000
Shaping machine 1 —<to— 2800
CVilti-speed bench d r i l l
machine
1/4* capacity
1/2* capacity 1+1 —do— 800
Oouble P i l la r  screw type 
press 1 ^Jo— 900
Power Press 1 —do— 2200
G alla tin  Shaping Machine 1 —do— 2200
Surface Grinding Machine 1 —do— 1300
Motorised hacksaw machine 1 —do— 1400
Production and hand tools -

a ) Die head 1

b ) S lice  turret 1

c ) Anti-vibration, mounts 5

d ) T a il stock turret 2

a ) V ertica l indexing 
attachment 1

f )  Pneumatic r iv e t t ia g  
hammers 1

g ) Pneumatic tapping H/c 1 -d e - 2300
Surface fin ish ing equipment 1 -do - 2200
Bending machine, 
Rollingmachina 1 -d o - 1600
Engraving machine 1 —do— 200

C S , 500
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'J

Packaging shop

811 purpose wood working machine 

Hand tools & general equipment
India
-do—

1600

1800

i/-

Weldjnq shop
Gas welding set with 
accessories^ 
(Oxyacstylens j flame)
Spot welding machine

-do—
—do—

1200

900

Procurement charges 
and 7 j»

5 . Office Equipment» furniture and 
miscellaneous

31,400

6,280

$37,680

Office equipment 6500

Idooden furniture including lab, tables, 
stools, production tables, chairs, 
sitting tables 6800
Steel furniture e.g. aimirah filing cabinets, 
drawing cabinets, components racks etc. etc. 8500

Staff car and station wagon 13500

34300

Total Plant and Machinery(1-5)
$2,65,365
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H. Land, ba ild ing  and layout

The production o f  balances involves fine mechanism in assembly, 

fabrication o f precesión components and quality  control o f very high 

degree. Therefore, the highly temp, controlled and dust proof rooms 

have to be provided. The proposed production quantity o f  four types 

o f balances is  11, 500. Keeping in view the requirements on the besis  

o f organisation set up suggested the covered area should be approx. 

1300 sq.rat. A number o f  rooms have to be a i r  conditioned fo r  quality  

control, metrology and precisian workshops, etc .

A) Cost o f building construction:

Construction eree 1300 sq.mt.

Construction rate t  225/sq,mt 

Total cost o f construction 2,92,500

B) On the basis o f plant & flgchinery 
suggested and air-condition  require
ment, power requirement 250 KVft 
charge o f e le c tr ific a t io n  55$ o f A 14,625

c) Cost o f Air-Conditioning 3350/- 
per sq.mt. for 60 sq.mt. 21,000

0) Cost o f uaterpipes and Sewerage 
f i l l in g  25«i o f B 3,656.25

E) Cost o f dust proofing & Temp, 
controlled rooms 12,000.00

Total (A+S+C+O+E) 543,781.25

, t
I *’
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J

y.

■'4

Cost o f  the Project 

1) Fixed cap ita l Investment

a ) Building and services S  313,781

b ) Plant and Machinery t  265,365

e )  Technical know-how fee and training 5 65,000

Total (a ) + (b )+  (c ) S  674,146

i i )  Recurring expenditure per annum

A ).O asignatio rw ise  salary Salary/month Total P.M.
in US S u r . t

a ) fW ). 1 350 350

b) C.M. 2 300 600
c ) Managers 6 250 1500

d) A.M./S.E./A.0. 13 200 2600

e ) Enginesrs/Super-
v iso rs ./store 
officer/Account
o ff ic e r  23 160 3680

f )  Technical
assistance/
assistance 34 120 4080

g ) Technicians and
others 66 75 4950

17,760 x 12

Annual expenditure ¿13,120

B) E lec tric ity  charges 9 0.07 i  per unit
(u t i l i t y  factor 0 .6) 25,515

NOTE: In sta lled  capacity 250 K\ft as a ir s  dy indicated working 9 hours 

a day and 270 days per year.

<
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C) PH sc. Charges Ilka water,
petro l charges ate. 13,SCO

Total a+-b+c ■252,135

I I I

y

A

C) Working cap ita l on fu l l  capacity proposed production

Assigning that the raw m aterial and components cost fo r  4 months 

production at time and 10% o f the recurring expenditure is  enough* 

as working cap ita l.

a) Cost o f raw material and components in US i

I Ptodel I  

flodel I I  

Plodel I I I  

Ptoeel IV

«  44.83 X 4000 s  779,320 

«  76.3 x 2000 «  152,600 

*  95.92 x 2000 »  191,840 

»129.58 x 3500 »  '450,530

Total =  *974,290

b ) 10% o f the recurring expenditure »  $ 25,213

Total a +  b «  $999,503

Financial estimates at a glance in US f

A. Fixed Capital Investment

B. Recurring expenditure

C. Working capital

674,146 

2 52,135 

999,503

i



I
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^ . Cost «*i*.lvsis

Annual expenditure at f u l l  production capacity

a ) Recurring expenditure I  252,135

b ) Building dep redation  9 17,189

c ) Plant and machinery
depreciation ■  10j£ 28,536

d ) In terest on working c a p ita l 149,925

Total a +  b +  c ♦  d 445,785

A) Production Cost

Keeping in view the sophistication  and work im olved  in  as s en b lin g  

fabrication  o f  mechanical components, f in a l assembly time* test time 

cost o f quality  contre! and packing time etc . The production 

coat should be in the ratio  o f  1s1.5s2*5

I f  ( a )  is  the production cost o f  onsunit o f  l"odsl I  then

Total production cost ■  4000a +  2000 (1 .5 «$  +  2000 (2a ) +- 3500(5a )

*  28500 a.

Therefore (a )  equating to ( i )  *  $ 145»785
“ 28,500 

=  S  15.7

Therefore the production cost o f

flodel I »  $ 15.7

nodal I I -  $ 23.5

nodal I I I -  S 31.4

Plodel IV »  % 78.5



8) P ro fit

Assaing p ro fit  and cap ita l investment on fu l l  rtsted  

capacity say 255 »  ^  168#53g ................ (2 )

Assuming the p ro fit  on the basi3 o f production cost and to keep 

the sale  price compatible to the Internationa^ market the 

proposed ra tio  »  1;2t3l4

I f  (b )  is  p ro fit  on 1 unit fo r model I then

to ta l p ro fit  -  4000(b) + 2000(2b) +  2000(3b ) ♦  35C0 (4b)

-  28000b.

Therefore (b ) equating to (2 ) *  168539/28000 = 6 approximately 

Therefore the p ro fit  on d iffe ren t models

Ptodel I = t 6

Ptodel I I ■ S 12

Ptodel I I I «  5 18

Ptodel IV = $ 24



(C )  S u g g e s te d  S a le  P r i c e s

Models Compo
nents

&
M ateriel.

Production
coat

Proposed 
p ro fit

Total
1+2+3

Marketing
coat

Estimateti
B ile
price

Suggested
Sale
Price

Mark.
coot*

Not
Sale
price

1 2 3 4 5 t 7 8 9

I 44.1,3 15.7 6 66.53 9.5 76.03 75.0 9.4 65.6

I I 76,3 23.5 12 121.8 17.4 139.2 140 16.8 123.2

i n 95.92 31.4 18 1»o.32 20.8 166.12 180 22.5 157.5

TV 129,58 78.5 24 232.08 33.2 265.28 320 4Q 280
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(0 )

. 4

Cost benefit analysis o f 1st veer*

A) Turnover (excluding marketing cost)

model I s  65.4 x 1000 65,400

terfel I I = 123.2 x 500 =  61,600

model I I I = 157.5 x 500 =  78,750

model IV = 23C x 100 =  28,000

Total = 233,750

Expenditure in  US s

(a ) Component and material 0

model £ ■  44.83 x 1000 =  44c 30

F model I I = 76.3 x 500 tx 33150

model I I I 0 95.92 x 500 =  47960

model IV = 200 x 100 = 20000

Note: Assuming that in the f i r s t  year model IV  u i l l  ba imported

in CKO form i .e .  importing the k it  and assembling in the 

factory at $ 20G per k it .
JL

£  b) Other expenditure

considering in the f i r s t  year recruitment^ procurement o f  

plant and machinery u i l l  take,tine. In  addition  the suggest 

plant and machinery and construction o f  building « i l l  be in 

phases. The u t i l it y  factor is  *  0.4 »  252,135 x 0.4

s* 100,354

c ) Interest on uorking cap ita l i . e .  on (a )  9 15^ +• 10^ o f  (b )

= 22,941

Total a+btc s- 274,735

‘ (A) -  (3 ) a -  40,985 % Loss = 67S
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Cost b£ bsnefffc analysis o f 2nd year:

A) Turnover (excluding marketing cost) in US S

9)

model T *  2C00 x 65.4 s 130,300

Abdel I I =  1000 x 123.3 = 123,300

model I I I =  1000 x 157.5 = 157,500

model IV =  280 x 500 = 140,000

Total = 5,52,100

Expenditure in US $

a ) Component and material cost

fodel I = 44.83 x 1000 s 44,330

model I I *  76.30 x 1000 = 76,300

model I I I =  95.92 x 1000 = 95,500

Todel IV- = 129.53 x 500 = 64,790
Total = 281,440

b ) Recurring expenditure with u t i l i t y  factor =  0.7 

= 252.135 x 0.7 *  1,76,494

c ) Interest on working cap ita l i . a .  on (a ) + 10lS o f  (b ) 3 1S£

= 44,500

Total o f (a+b+c) »  502,534

(A) -  (9) *  49,566

% p ro fit  -  49,566 .
674,146 X 100 *  7#3*
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Cost benefit analysis o f I I I  year

a)

Turnover (excluding marketing cost )  in US £

flodel I s  55.4 x 3000 *  196,200
Model I I =  123.3 x 1500 =  135,700

ftodel I I I = 157.5 x 1500 »  235,250

Model IV ■ 290 x 1500 =» 420,000

Total = 1038150

expenditure in US $

(a ) Component and material cost

flodel I *  44.33 x 3000 = 134390

Ptodel I I = 76.3 x 1500 =  114450

model I I I =  95.92 x 15C0 =  143880

model IV = 129.53 x 1500 =  194370

Total - = 5S3590 .

(b ) Recurring expenditure luith u t i l it y factor = '

=  252135

(c )  Interest on uorking cap ita l 9 15% (a )  +  1CÍ

= 52,700

Total o f  (a+b+c) c 938,425 

(A ) -  (B ) »  99,725

% p ro fit  b  99,725/674,146 x 100 »  14,7%



C o s t  b e n e f i t  a n a ly s is  o f  V y s a r  ( F u l l  p ro p o se d  p r o d u c t io n )

A) Turnover (excluding marketing cost) in  US $

Hödel I 

model I I  

model I I I  

model IV

*  65.4 x 4000 

= 123.3 x 2000 

a  157.5 x 2000 

= 280 x 3000

=  261600 

»  247600 

= 315G00 

«  84Q000

Total 16,54,2C0

B) expenditure in  US 5

a) Components and m atarial cost

model I 

model I I  

model I I I  

model Iff

a  44.83 X 4000 

a 76.30 x 2000 

a  157.50 x 2000 

= 129.58 x 3C00

a 179320 

a  152600 

a 315000 

a  388740

Total 1,035,550

b ) Recurring expenditure a  2,52*135

c ) In terest on working cap ita l »  163500 

9  o f 15tf on (a )+ l05 ((b )

Total o f  (a+b+c) a 14,51,295 

(A ) -  (8 ) a 2,12,905

% p ro f it  a . 212,90V674,146 X 100 = 31.6JÈ
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Cost benefit analysis at a glance

*  lo ss  I  year a  6*

V .
*  p ro fit  2nd year *  7 .2*

ê
*  p ro fit  I l l r d  year »14 .7 *

*  P ro f it  Vth year »31 .6*
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J . F e a s ib ility

The proposed sa le  prices o f four types o f  balances ara  

75*. 140 * ,  130 $ and 320 t . In most o f the cases» these 

prices are much cheaper than the prices o f  equivalent 

balances imported by Egypt» so fa r* In fa c t , the labour 

in  Egypt is  ' cheap and import d jty  is  n e g lig ib le . The 

co3t o f these balances i s ,  thus, much cheaper compared to  

equivalent models, ava ilab le  in  the in ternational market.

The proposed design and production technology is  la ta s t ,  

as such the balances proposed to be practiced would be compatible 

in performance and technology and much cheaper in  cost.

In  the 1st year, the loss is  6 due to high c a p ita l  

investment required to setup the high degree o f  

precision  mechanical work p -s  fo r manufacture o f  

mechanical type o f balances. However, the p ro f it  in  Ilnd  year 

is  7.35S, I l l r d  year is  14.7“i, and Vth year is  31«6j£. Therefore, 

the pro ject is  technically  and economically fe a s ib le .



K. Recommendations

The cost analysis given in the Industria l p ro f i le  indicates 

that the production o f balances in tha Arab countries could, 

be technically  and erncomically fe a s ib le .

The use o f double-sided thorough-hole printed c irc u it  beard 

has been suggested. The cap ita l investment for production o f  

these PCB is  o f  the order o f  100.000 d o lla rs , so i t  i s  

recommended that th is fa c i l i t y  should be created at a 

central p lace.

The cap ita l investment requirement fo r  the settin g  up 

production and testing f a c i l i t ie s  fo r  op tica l components 

is  very high. Therefore, i t  has been recommended that 

op tica l components be purchased from other units and i f  

not possib le , be imported.

The environmental and v ibration  test f a c i l i t ie s  and tool foam 

fa c i l i t y  should be set up at a central p lace.

The marketing should be through a cen tra l agency or through 

the established d istr ibu to rs . However, the service fa c i l it ie s  

should be provided by the curpeny through Its  can service  

engineers.

In the 1st year o f production, complete import o f  the k it  

for mechanical type balance in recommended. The mechanical 

type balance in the 1st year and 2nd year should only be 

assembled.
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XXVI. UTDUSTRIAL PROFILE ON X-RAX FILMS 

A» Market demand potential

The market demand fo r  x -ray  film s is  expected to be 23.44 million.

Nos. o f  assorted s izes or 2.30 m illion  sq.m, at i.Le f i f t h  year. The present 

demand le v e l is  o f  the order o f 13*44 m illion  Nos. o r 1.3 m illion  sq.m. 

However, there w i l l  be a  gestation  period fo r  estab lish ing c re d ib il ity  and 

capture substantial portion o f market which is  now fed by imports. In  view 

o f th is , the target fo r  production fo r  the f i r s t  year i s  restric ted  to one 

m illion  sq.m. which are equivalent to iO.33 m illion  Nos. approximately.

With a  marginal addition to s t a f f ,  th is  could be raised  to 2 m illion  sq.m. In  

the th ird  year the capacity w i l l  be raised  to 3 m illion  sq.m. by increase  

in  marginal s t a f f .  From the end o f  the second year the market demand in  the 

Arab States w i l l  be reviewed and su itab le  export market in  the neighbouring 

countries explored.



B. Experience o f  a  developing country

It  may not be cut of place to trace the history of X ray 
film  industry in India. Among the developing nations 
India has successfully developed over the last decade a 
se lf su fficient Industry from raw material to finished 
products fo r  v ita l photo sensitive goods. India has 
joined the ranks of other leading photographic manufact
urers in the world such as KODAK, DD-PCNT,AGFA, FUJI, 
ORWO etc. After attaining se lf sufficiency in a w&e 
range of photo sensitive goods fo r entertainment, public
health and mass communication, the Indian Industry has 
now entered the export market as v e il with its  products 
like medical x ray film  to GDB and S ilver Nitrate to 
Hungary, among others.
India has successfully bu ilt up a confident team of 
specialists in these photo sensitive materials and 
India is  now poised for sharing this knov-hov to the 
developing nations in Asia by setting up Joint ventures 
in this f ie ld .

C . Technology

The manufacture o f film  making is  the most sophisticated 
and secretive industry. The process o f photographic 
film  manufacture consists o f four stages v iz .

1. Film Base making

i l .  Haul s i on making

i l l .  Coating and Drying

lv . Conversion

Let us dwell in brief the various aspects o f the process 
jlq. the above areas of operation.
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Film Base Making s

Zn 'th is a r e a ,  b a se  f i lm  re q u ire d  f o r  d i f f e r e n t  p ro 
ducts  : i s  m anufactured• The b a se  f i lm  cou ld  b e  

m anufactured in  d i f f e r e n t  th ick n ess  depending th e  

type  o f  f i lm ,  flow in  th e  c a se  o f  X -ray  f i lm ,  the  

s p e c i f ie d  th ick n ess  i s  160 +  S m icrons.

The machine knovn as  the  tBase  C astin g  Machine* i s  

ear-m arked f o r  c a s t in g  th e  b a se  to  the  req u ired  

th ic k n e s s . These mac b i  he a a re  o ve r  120 lm lo n g  anu. 

h as  a  w idth  o f  2.00 Mnetr e s ,  These machines ru n  at 

an  e f f e c t iv e  speed o f  about 150 im /hr. f o r  X -ray  

f i lm .

These machines a re  housed in  dust f r e e  c o n d it io n  

and  the  a re a s  o f  o p e ra t io n  a re  t o  keep a b s o lu te ly  

c le a n .  The w orkers w ork ing i n  th e  a re a  a re  re q u ire d  

t c  change on to  fa c to ry  c lo t h e s .  As t h is  i s  th e  f i r s t  

s ta g e  o f  th e  p ro c e ss , utm ost p re c a u t io n  i s  to  be  

taken  f o r  m a in ta in in g  h ig h  degree o f  c le a n lin e s s  

s ta n d a rd s . -

The e n t ir e  'B ase  C a st in g  M ach ines ' a re a  r 'rs  to  b e  

m aintained  a t  a  tem perature  o f  2 0 '+  2°C and a  HE 

o f  55 ±  5£*

C e llu lo s e  T r ia c e t a t e ,  M ethylene C h lo rid e  a lo n g  w ith  

o th e r  chem icals a re  mixed i n  a  m ix ing  k e t t le  knovn 

a s  'C o l lo d io n  M ix e r s '.  When p ro p e r ly  mixed t h is  i s  

form ed in to  a  v is c o u s  l i q u i d .  The v is c o u s  l i q u i d  i s  

then  passed  th rough  f i l t e r s  to f i l t e r  any f o r e ig n

m a tte r . The f i l t e r e d  l i q u i d  then  taken to theN
S t a in le s s  s t e e l  band by  means o f  3 t a in le s s  s t e e l  p ip e  

l i n e s  and then  ca s t  on i t ,  tqform  a  f i lm  o f  re q u ire d  

th ic k n e s s .  The re q u ire d  th in k n ess  cou ld  be ad ju s ted  

a t  the time o f  c a s t in g .  The s t a in le s s  s t e e l  band i s  

o f  m ir ro r  p o l i s h .  The c a s t  f i lm  passed  th rough  v a r io u s  

d ry in g  zones.



Periodic visual inspection o f the film  is  
carried out» so that the film  is  free from 
nay surface defects* The tearing strength 
o f the film  is  checked and uniform thickness 
measurements are taken across -the film  to maint< 
ain uniformity in  casting* The film  thus cast 
is  wound on mandrels o f 1*303 M* vide and to 
a length o f 400 lm* These are wrapped in 
polythene sheets and kept on {Peg* storage» 
and these ro lls  known as * Jumfcoe* are kept in  
dust free atmosphere* The shove'operations 
are carried out in  natural ligh t conditions*

i i *  Baulaion Preparation:

This entire area o f operations Vs in  *Safe 
l ig h t ' conditions* The entire area is a ir  
conditioned and the temperature conditions 
are maintained at 22 + 2°C and BH o f 55$•+ 9j» 
The entire area should he dust free- As this 
is  a v ita l area no contamination should take 
place* The workers change over to factory 
clothes when they work in  this area.

Here the main ingredients o f photo sensitive 
chemicals lik e  S ilver Hitrate» Potassium Bro
mide» Gelatine are weighed accurately and 
blended as per the formulations are then kept 
in  a cold room which is  malntaned at -  4°C* 
These emulsions are stocked in  etalnlers steel 
Jars and categorised hatchwlse* Bach hatch 
is  given an Bamlslon Humber fo r  iden tification  
thereon*

i i i *  Coating and Drying :

This ia yet another area o f v ita l  importance 
in  film  manufacturing* This entire area :



i s  a ir conditioned and the temperature condition are

maintained at 22 ±  2°G and o f 55 ±  b?». It ' is

needless to say that the entire area sh ill be dust

free. As this also happens to be a v ita l area no 
contamination should take place. The workers change- 
on to factory clothes when they work in  th is area.

There are two systems o f drying the film. One systan 
o f drying is  known as Plat Bed Dryer and the other 
systems is  known as Festoon type or loop type o f drying. 
Normally X-ray films are dried in  Festoon typa driers.

The sneering o f the viscous emulsions on top o f the 
base film is  known as coating and there are various 
types o f coating emulsion. The conventional method 
i s  the Up method o f coating. The advanced technlogy 
o f  coating is  by ALr Knife met M which is  the normal 
practice for X-ray film  coating.
The speed o f the coating machine is  16 Im/mt. The 
coating machine comprises o f an UiTV.lND station, Drier 
and V/IHDIiiG station. The Drier portion o f the machine 
alone w ill be 200 lm long.

The Base film that is  to be coated with the required

emulsion is  brou^it from the Base Stores by means

o f tro lly  and loaded on to the unwinding sfction.
The film is  spliced on to thefilm that is  already 
on the move in  the coating machine, '//hen the film 
comes to the coating head, the emulsion, that was 
already prepaid and kept ready a fter remelting isN
coated on the film bymeans o f A ir knife coating. The 
emulsion is  sensitised and the film  passes through 
various temperature and humidity conidtions, and when 
the film comes out at the end o f the drier i t  is  fu lly

r\
dried and is  woud on Fibre mandrels.
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3outine samples are taken as per stapling plan 
to ascertain the quality o f film . Then these 
ro lls  are known as '«jumbos' are kept in 'Peg* 
storage. 3lge aligning systems'are introduc ad to 
keep the film in the required path o f movement.

'Hiis area also should be dust free and the 
conditions to be maintained are:
• Taaperature : 21°C ±  1°C,
. Humidity №  •. 5 5 $  ±  5 $

The coated film  jumbos are brought to the 
s litt in g  machine by means o f tro lley . Tne 
' jumbosT are loaded by means of a hoist on 
to the machine. There is  a splicing table tor 
splicing the f i la »  : Edge alig
ning systansare int~x>duced to keep the film  
in  the required path o f movement. The counter 
knives are o f adjustable type and any desired 
width o f r o l l  may be s l i t .  The slit-cing speed 
o f the machine is  50 lm/rain. The s l i t  ro lls  
are then taken from the storage and taken to

The s l i t  io l ls  are loaded on to the unwind 
station o f the chopper manually. There is  an 
edge aligning system tokeep the web in  proper 
alignement. The inspection of the film is  
done visually with suitable positioning o f the 
transmitted and reflected ligh t. The operator 
signals by a button, the footage at which a 
coating defect occurs. I t  i s  recoreded by

the 'Pin wheel Memory' drum and the right chop

i  v. Conversic i

'l . 

1 !the chopping machine by means o f tro lleys .
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to the rejected is  renoved before the counter. The
speed c f the chopper i s  30 lm/min. The chopped
good sheet moves on a fe l t  conveyor and there is
an electronic counter which gives a. signal b e ll to
the operator when the quantity i s  5 sheet short and
is  fu l l !  There are two trays which receive the
counted sheets alternately. jI

The sheets o f 125 or 100 bunch are collected from 
the trays at the end o f the conveyor and are packed \

between 2 card board sheets to avoidkink marks and |
then the comers are rounded o f f .  In this machine *
only one comer is  rounded at a time. After rounding 
a ll ihe four comers, the pack o f 100 or 125 sheets

i
i s  inserted into a polythene pouch through a stain- t 
less steel gadget. Then the packed film is  cartoned j 
and labelled. The entire operation is  done on 
continuous laid out benches.

i
The boxes with films are then put on a pallet and 
kept in  an intermediate storage area awaiting fin a l 
clearance. The In-process-control which tssts the 
samples are taken from the box, in  case o f defects.
I f  no defects are found, clearance is  given fo r the 
product. A flow diagram o f  the operations a is enclo

sed.

Sources o f

As already mentioned as the process o f  film making 
i s  the most.secre^tive industry and as such there 
are only a few countries in  the world who are in  the 
business o f manufacturing various types o f photo
graphic films. They are USA, UK, Prance, Eedeful Republic of 

Germany, German Democratic Republic, Japan and India. It may be mention
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that sfnong the develdping nations India has success
fu lly  developed over the last decade. I t  has also 
successful y developed ihe other indigenous sources 
o f supply of. raw materials which we?*hitherto 
imported. . . ,

D» Production phAj»-ing

As a f ir s t  step 'towards ng available large 
quantities o f medical x-ray film s i t  i s  proposed

to take up mahufacture o f this by importing the

coated film in  semi-finished form and converting 
i t  in  the country. Such a conversion programme w ill 
result in  saving o f valuable foreign exchange by 
importing the coated film in  semi-finished form in 
preference to finished film since the conversion and 
Packing costs would be incurred in  Arabian currency. 
This would also provide enployment potential both 
direct and indirect and scope fo r setting up anci
lla ry  industries fo r  supply o f required packing 
materials fo r  the conversion plant. This w ill fo im 

the nuclecus o f a future integrated photographic 
complex where further fa c i l i t ie s  o f film base making, 
emulsion preparation and coating could be established 
within a year or two a fter the technical know-how 

i s  purchased. I t  i c  also th^oimal practice prevai
lin g  with other photographic goods manufacturers to 
set up similar conversion plant as a prelude to an 
integrated photographic project.

Further setting up o f an integrated photographic 
plant envisages a regular supply of photographic 
quality o f s ilve r  n itrate, Cellulose Triacetate,



Gelatine and Potasslua Bromide« Besides the above 
there are about hundred chemicals required for the 
formulation of various types o f emulsions* There
fore i t  is  essential that the regular supply of 
these materials its  ensured before an integrated 
photographic plant is  set up and therefore it  
would be in order that a conversion plant would be 
the f i r s t  step before setting up the other fac i
l i t ie s «

The demand fo r  medical z ray film  in the Arab 
States is  currently met by Imports to the tune of 
0*83 m illion l .e. (2«3 M illion US Dollars)* The 
free ava ilab ility  of Z ray films is  a must fo r  
meeting the health needs o f the growing population 
in  the country. Hence i t  is  found nsdensary by 
the Arab States to manufacture
x-ray films fo r meeting the increasing demand end 
also save considerable amount o f foreign exchange*

Z ray is  an important source o f medical diagonosis 
and it  is  s t i l l  outside the reach o f the
common man and the mere thought o f poviding cheap 
medical fa c il it ie s  to the majority of Arabs liv in g  
in  the rural areas through rural health centres 
and mobile medical centres alone tuiould project 
the vast potential that exists for nedlcal x-ray 
films and the explosioz£n demand liv e ly  to occur* 
Therefore i t  is  imperative for the Arab nations 
to meet the anticipated demand o f x—ray films*

“ B. Plant, equipment and layout

The project proposed fo r the manufacture of x-ray  
films involves the in sta llation  of a high speed 
s lit te r , chopper, GuilldtJne etc* The major 
production machinery, quality control equipment



and service equipments have to he imported. The sources of the 

production machinery are from the Federal Republic of Germany, 
the United Kingdom, USA and Japan. The service equipments are 

to be imported either from the Vest or may be obtained from 

other developing countries like India. The detailed break« 
down of the cost for the various equipment, machinery and 

services required is given in tables 1 and 2.

The new plant w ill have a separate s litt in g  and j
chopping machine fo r x-ray films as per the I
prevalent practice ex istjrg  in plants o f other I
leading photographic manufacturers in  the world. |
Besides the chopping machine, w il l  have ¿built in  
Inspection arrangement with *Pin Wheel Memory System*. 
This process adopted with modern equipment w ill not f 
only increase the out-put but also improve the l
efficiency o f the conversion operation making i t  (
more economical. j|

I
The "layout of the plant is  given in figure I . The plant I 
w il l  have an improved lay out fo r conversion as f
prevalent with the leading photographic manufao- I
turers, leading to better flow o f material and :
movement of operating personnel. >

F. Plant location

The Plant may he located at a place near to a port 
from the point of view of convenience and economy 
in  transportation o f semi-finish ud materlsL from the ! 
port fo r conversion. Also i t  would be cm easy out- | 
le t  fo r the finished materials i f  the plant were to 
he located near to a port. In the event o f impor
ting large quantities of chemicals, fo r an Integra
ted photographic complex, the ideal choice for
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Täble 1 .  Estimated cost o f  machia e -v  and txpH r»naw+

I .

XI

PRODUCTION COUTPrCNT : Million dollars

a* S lit t in g  machine - 1 No. i 0.09

b. ChopDing machine with
Inspection arrangements - 1 No t 0.18

c. Corner cutting machine - 2 Nos t 0.02

d. Guiim tine - 1 No t 0.05

a. Rewinding machine - 1 No. t 0.01

f . Heat Sealing machine»
X ray ir!8pection tab les ffi ft 0 • 1 * 0.02

QUALITY CONTROL CCUIPIIENT:

9« Processing machine 1 No

No |

t 0.01

h. Densitometer - 1
t 0.01

1. Sensitometer - 1 No. )

0.39

Table 2. Estimated cost o f  service fac ilities/equ ipuent

(m illion  d o lla rs )

a. A ir conditioning including 
insu lation * 0.14

b. H T. power supply-Trsnsformer 
aftd main d istribu tion r  ̂ t 0.04

c. Lighting including provision  
o f safe ligh ts s 0.02

d. Standby generator set '300 KVA) : 0.12
a . Compressed A ir t 0.09

r . Lrundry and in d u stria l 
canteen equipment t 0.02

g. ftateria l handling fa c i l i t ie s
(Fork l i f t ,  Trucks,Trolley, 
racks» mandrels e t c . ) i 0.07

h. Furniture and o ffic e  equip
ment Including Lnterior
d*,co ration : 0.02

l . In s ta lla t ion  costa o f equip
ment. t 0.02

J. Transport and contingencies t 0.02

0.56
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locating the plant would be near to a Port* Althou^i 
the plant maybe air conditioned i t  would be preferable 
that the surrounding areas are dust free* Chemical 
Plants lik e  H itr ii acid plant, Sulphuric acid plant 
nearby this area are detrim ental*

2.
Por an integrated plant, largo quantities of water 
would be required and would be o f the order of 750000 

gallons per day* The watdr should be free of 
sulphur content*

C. Land, and building

The required land w i l l  be made available by xne arau 
Government* in area of approximately 10 acres o f 
land w ill  be required* For the f ir s t  stage a plinth  
area o f approximately 2800 sq* m* is  required* This 
area Comprises of the production shops viz*

i *  S litting  Boom
i i *  Chopper Boom 
i l l *  Guillltine Machine Boom 
iv *  Packing Boom
▼ ♦ Vault Boom fo r lntegnedl&te storage
▼i* Unpacking of Jumbos*

The building pertaining to the production area -hould 
be of BCC construction and as these are dark areas 
with safe light f it t in g s , windows should not be 
provided*

1*8*2 The other room like
1* Jumbo storage 
11» Finished products 
i l l *  Plant Room 
iv *  Canteen
may also be of BCC construction*
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The Ad-ainistrative building is  contemplated 
in  two Floors made of ECC construction« The 
production shops and storage for jumbos and 
finished product storage should be a ir  condi
tioned«

H. U t i l i t ie s

The auxiliary services required for the plan« 
from the I  year c£ tbs operation w illbe as 
under t

-  Power ~  '

The power demand fo r  the project w ill be 
500 EVA« The connected load to the plant 
w ill  be about 500 HP« A standby Generator o f 
two Hos of 150 KVA each has been included, to 
maintain the temperature/humidity conditions 
required for semi-finished coated material 
and finished products during any power cut 
period or power fa ilu re « The supply sould 
be 3 phase, 440 vo lts , 50 cycles and 220 volts, 
50 cycles« The generators may be o f HO# AMF 
type«

Water ~
I t  is  estimated that the requirement of around
30,000 gallons per day w illbe  required fo r  
meeting the factory 's needs daily« The demand 
w ill  go np to 25o/Ooo gallons per chy for the 
Integrated photographic plant« The water 
should be free of Sulphur content«

-  Air conditioning —

A central a ir  conditioning plant of 75 g tonnes 
capacity as per details given in the lay out



w ill be Installed for maintaining the prodess condi
tion viz* 55£ ±  5£ BH, 22 + 2°C« Proper, insolation  
» i l l  be done to ensure the above conditions« The 
following areas w ill be be a ir  conditioned s

1 • Jumbo unpacking area 
2« Vault Boom 
3« S litting Boom 
4« Chopper Boom 
5« Guillotine Boom 
6« Packing Room 
7« Jumbo Storage 
8« finished product Stores«

I . xtaw materials

Raw materials fo r the proposed project consist of 
only semi -  finished material in  the form of jumbo 
ro l ls  fo r conversion into finished products« The 
1-ray film is  to be of high speed intended fo r medical 
radiography with intensifying*screens« ¡5It  is  to be 
supplied on blue safety base« The film  ¿tdbe of high 
contrast and fine grain, to produce b r i ll ia n t  picture 
o f high diagiiostic quality« The filmkto be hardned 
so that the film cai. be processed under tropical condi
tions« The film shall be wound on mandrels having a 
width of 1,303 mm 4 IB 150mm and OB 157 — 160 mm«

J. Personnel
The personnel required for operating the plant for 
( ! )  One Million 3q. M., ( i i )  Two M illion Sq< M«,
( i l l )  five Million Sq. M« has been worked out in  
deta il 'isrgivéh ib appendix r.
Local labour would be suitably trained fo r  operating 
the new plant« It i s  proposed to train  5 persons 
from the Arab country fo r a. period o f three months 
in  the Collaboratorra factory« Also i t  is  proposed 
that a senior worker and a foreman w ill  be posted in  
the Collaborator*i factory for a period o f 6 months. 

Supervisors and the operating Management w ill  also be 
given the necessary in-plant training in  the operation 
maintenance of the plant a fter the contract« They 
w ill  be exposed to modem methods o f Manages ant -,
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K. Project schedule

Jtt is  e s t im a te d  t h a t  th e  project w ill  take about

eighteen months for completion whici^s inclusive 
o f two months fo r the preparation o f the detailed 
Project report'. The important stages of the project 
schedule are given below:

Project report
Procurement o f equipment
C iv il worlcs, service fa c il it ie s
instaiàtion o f equipment
Manpower -  recruitment f training 
and placement
Commissioning

2 ninths 
12 Months 
1 4  M o n t h s  
2 Months

6 Months 
2 Month»

Figure II is a Bar Chart giving the project 3chedule.
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L. Financial analysis

A financia l analysis is  given in  appendix I I .  _

The details pertaining to the wo iking capital is  

also attached« It w ill be seen that 1556 on the 

pricing capital and 10£ Depreciation on machinery 

have been taken Into account. Royalty has been 

taken at 2% on turn-over.



M. F e a s ib ility  analysis

The total cost of the project as per details famished 

l a  appendii ii. c.is estimated at 1*65 Million dollars*

The plant w ill make a loss in the 1st year and marginal 

log8 in the 2nd year and result in a return of 16*97 % 

on investment In the third year; a fter making suitable 

adjustments for taxes« development resources etc* as 

applicable in respective countries which should settle 

down to 12* to 15* on investment* The same plant can 

also be operated at 5 Million Sq.m with additional man

power and with a return on investment at 36.36*. At this 

level of out-put the profitability  is  expected to be 0*600 

Million dollars without any additional investment*

the price of X ray film in 25 sheet lacking ss prevalent in

EGYPT for different makes as per the particulars given belov:
MAKE AVERAGE PttlCE.PSR SQ.M

(Dollars)
1* ORWO 3*18
2* GE7AEUT 4*935
3* 3M 5*55
4* KODAK 6*22

la order to enter the competitive market the price of

film has been fixed at 4*75 dollars per Sq*M thich is

much less than the other brands from the Western countries

but slightly higher than one manufacturer* It should be

possible to bring down the price considerably at the

capacity of 5 Million Sq*M*
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N. Special relations

In the event o f tn e Arab Countries wishing to sere up <*a 

integrated pnotograpnic complex, right from the Film 
Base Casting stage, right from now on they should 
concentrate in setting up chemical industries for 
the manufacture o f chemicals lik e  S ilver Nitrate, 
Potassium Bromide, Cellulose Triacetate, Gelatine 
etc.
From now on there should he close liaison with the 
other manufacturers o f X raj films.
A base structure of at 3 & D set up must be planned 
from now on.
I t  is  a pre-requisite to set up a fu l l  fledged Desi
gn, Engineering ce il.
V/ith the help o f the Design c e l l  i t  would be possi
ble for -^plication of the fa c i l i t y  and thereby 
the conversion plant i t s e l f  could be dispersed in 
the Arab States.
In order to fu l f i l l  the above obj ectives a 
Consultancy Service i s  essential, and w il l  go a 
long way.
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Appendix I

ESTIMATES OP HBQ,UIR3iHJTS OF tlAMTWER 

A. For an operating  level  o f 1 m illion  sq. a

Plant operation No. o f Total average Yotal sa la ry  per annum
including maintenance persons sa lary  per
and quality  control proposed month per

Employee LE US $

Highly sk ille d . 7
LE

50 4200 10732« C8

Semi sk ille d 17 35 ' 7140 18244.53

Un sk ille d 26 25 7800 19931.10

Security 5 30 1800 4599.46

Plant sh ift  supervisor 2 60 1920 4906.01

CLERICAL î

Store keeper /  Ch ief clerk 3 35 1260 3219.62

Stenographer /  O ffice
Assistant 5 30 1800 4599.46

MANAGERIAL :

Chief Executive 1 150 1800 4599.46

Production Executive 1 100 1200 3066.83

Plant Service,Quality  
Control, Commercial, 
Personnel and Accounts 
Executive 6 80 5760 1471.28

73 34680 88616.12

Say 90,000
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B. For an operating le ve l o f 2 m illion  sa. m

Plant Operation 
including maintenance 
and quality  control

No. Of
persons
proposed

lotai. average 
sa lary  per 
month per 
Employée!

loca l sa lary  per annum 

U E . u S D o lla rs

Highly sk illed 14 50 • 8400 21464

Semi sk ille d 36 35 15120 38635.40

Un sk ille d 52 25 15600 3S962.00
Security 5 30 1800 4599.46

Plant Sh ift  supervisor 5 90 4800 12265.28

CLERICAL t t

Storekeeper/ 
Chief Clerk 4 35 1680 4292.83

Stenographer/ O ffice  
Assistant 7 30 2520 6439.29

MANAGERIAL î

Chief Executive 1 150 1800 4599.46
Production Executive 1 100 1200 3066.30

Plant Sorvicd , Quality 
Control, Commercial, 
Personnel and Accounts 
Executive. 6 80 5760 14719.23

• 131 58680 149942.01
S8y 1,50,COQ
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C. For an operating le ve l o f 5 m illion  so. m

Plant Operation 
including maintenance 
and qua lity  control

No* o f
persons
proposed

Total average 
sa la ry  per 
month per 
Employee

Total salary  

•*E.

per annum

US s

Highly sk ille d 21

•UiJ
S

12600 32196.20

Semi sk ille d 55 35 23100 59026.4C

Un sk ille d 76 25 2280Q 56259.80

Security 7 30 2520 6439.21

Plant Sh ift Supervisor 6 80 5760 14718.20

CLERICAL t *
- -

Storekeeper/Chief Clerk 5 35 2100 5366.00

Stenographer /  O ffice  
Assistant 10 30 3680 9198.91

MANAGERIAL :

Chief Executive 1 150 1800 4599.46

Production Executive 1 100 1200 3066.32

Plant Service*
Quality Control* 
Commercial* Personnel 
and Accounts Executive 6 80 5760 14718.20

T§8 ÔÏ2À0 207588.69

Say 207600.

/
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Appendix II  

FINANCIAL ANALYSIS 

A. Investment

I Year I I  Year I I I  Year ~\J Year

S.No. Expenses One P i l l io n  TL3 M illion  
S q .fe tre s . Sq.Metres

Three M illion  
Sq.Metres

Foe. M illion  
Sq.fi.

1» Raw materials 3.73$
( I n  m i l l i o n  d o l l a r s )  

7.460 11.190 18.750

2* Wages and Salaries 0.100 0.150 0.180 0.208

3. Power 0.025 0.050 0.050 o . '£ o
4» Repairs and Mainte

nance
0.009 0.009 0.009 0.009

5« A uxilia ry  m aterial 
at 2^ production

0.095 0.190 0.285 0.361

6« Packing material 0.300 0.614 0.900 1.500

7» Depreciation 0.087 0.087 o.oe7 0.087

8« Irrt. on working 
capital 0.233 0.466 0.699 1.165

9» Training and
collaboration  cost 0.155 0.155

10* Royalty at 2jS 0.095 0.190 0.285 0.475

11» Se llin g  and
D istribu tion  2^ ■ 0.095 0.190 0.285 0.475

4.924 9.561 13.970 23.150

Recovery cost 4.75 9.50 *«*323 14.250 23.75

PROFIT /LOSS -  0-Г74 -  .06 +  0.280 +  0.600

RETURN ON INVESTMENT 16.969 36.36 %

N ote :The fo u rth  y e a r  i s  kept open. However the re tu rn

on : 
th e

Investm ent 
I I T  year.

w i l l  he the same p a tte rn  a s that o f
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B ,  Vfn^ rT ^ tr  garij/fcal a u  Of* 1 mi IX lO H  ? g  ; rn.

2 million 3g ,  m and 5 million sq . m

1 PUSq.H 2 n.3q.ri 5 PI. 5q.P1
( in  n i11ion 06liars )

Stock o f semi fin ished  
m aterial -  Two months

0.66 1.32
r ✓

3.28

Stock o f  packing m aterial — 
One month 0.04 0.08 0.18

Stock o f  fin ished m ateria ls -  
one month 0.41 0.82 2.05

Accounts receivable at 
30 days 0.44 0.88 2.16

Salaries* wages and other 
overhead expenses 0.02 0.02 0.04

One month's net working 
Capita l •• •• 1.57 3.12 7.71

In terest Chsrqes :

Production capacity C ap ita l required In terest
at 15*

In te rest charges 
per Sq.Pl.

(In  P i l l io n  D o lla rs  )

1*00 M»Sq*au 1.57 U.233 0.02
2.00 M. Sq.au 3.12 0.466 0.02
S.00 M* Sq.au 7.71 1.165 0.02

• There is  no in terest charger on investment since funds are ava ilab le *



-  A Q *  -I ✓  -y

C. Estimated tota.1. investment

( in  m illion  d o lla rs  ) 
US

Buildings including 
Administrative Block • • 0*35

flachinery and equipment • • 0.39

Services 0.47

Spares and too ls fo r  
two years o f operation • • 0.03

Start up and train ing • • 0.08

Consultancy /  engineering 
ii«eluding preparation o f  
Project Reparc 0.23

Contingencies • • 0.10

Total •• 1.65
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XXVTI. INIXJSTRIAL PROFILE ON REPAIR WORKSHOP MEDICAL APPLIANCES

A survey of the hosp ita ls  and medical in stitu tion s  in  some 

Arab countries showed that there was an urgent need to repa ir and 

service many medical appliances, instruments and equipment ly ing  

unused. Apart from serving the needs o f these in s t itu tion s , th is  

w i l l  re su lt  in  the saving o f valuable fo re ign  exchange required fo r  

the purchase o f new equipment.

In  view o f th is , i t  5 *j recommended that a  rep a ir  and maintenance 

workshop fo r  medical appliances be se t up immediately p re ferab ly  

near Cairo, where the requ is ite  in frastructure  i s  a v a ila b le . As 

ACDIMA enters the Medical Appliance market, th is un it w i l l  function  

as the serv ic ing  centre. I n i t i a l ly  th :s  workshop w i l l  repa i r  the 

medical appliances and instruments currently  imported,
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I t  v i l l , also, provide opportunity for ACDIMA to 
train  the s ta ff fo r taking up ‘a fter-sa les* service 
of aedical appliances to be manufactured at a la te r  
stage fey different limbs of ACDIHA Medical Appliance 
Factories«

A. Objectives o f  the project

She m a i n  objective of the proposed Workshop is  to 
provide through f irs t  organised e ffort, a centralised 
organisation for repair and maintenance of defective 
Medical Appliances and instruments, lying in large  
number at various hospitals and medical institutions 
and thus bring than back into use and promote health 
fa c i l it ie s «

This Workshop w ill in  fact, also, act as a nucleus 
for training of Engineers and technicians, from 
various Arab countries, in  servicing of aedical 
appliances«

The trained Engineers and technicians w ill fora the 
backbone of organisation to be set up fo r  ‘a fte r -  
sales* service to Medical Appliances/Instrum enta/ 
Equipment to be manufactured in  proposed ACDIMA 
Projects fo r Medical Appliances«

B. Programme o f  work

♦
The proposed Workshop w ill be developed in  three 1 
phases : —
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Phase I

An electronics test and measuring laboratory to 
look after simple type of medical appliances w ill 
be la id  out*

Precision test and measuring equipment v i l l  be 
procured fo r the laboratories*

Qualified s ta ff with aptitude in  the fie ld  of ser- 
▼icing and maintenance of instruments « i l l  be 
recruited*

Training of sta ff

a) The senior s ta ff  may be trained in  service and 
maintenance of instruments in  developing 
countries like  India (Central Scientific  
Instruments Organisation, C3I0, A national 
Laboratory of Council of Scientific A Indus
t r ia l  Research, Govt* of India) or at Instru
ments manufacturer's organisations in  developed
countries like the Federal Reqjiblic o f  Germany, the 
United Kingdom and the United States o f America.

b) For training junior s ta ff and to assist in  
proper layout and set up of laboratory, 
engineers from developing country klka Twri-t* 
(C S IO ) where expertise is av a ila b le  for from 
developed countries may be invited*

c) Estimate of expenditure on training

c . i )  Egyptian Engineer/Scientist in  India
_ i/

i )
(One month each) 
Coat of Air travel

*
900

i l ) Cost of Boarding/lodging 1000
i l l ) Cost of travel In India 200
iv ) Training fee 600
▼) Miscellaneous 500

.. — __3200
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!

c*i*1 Sub-total (fo r  three persons) 3200 x 3 = 9600 ($) 

c *2 Four Indian Enginemra/Sclentla*« in Tfegtpt

c«2*1 Senior consult eat ton grade Bagjneer/Scientist
----------------- lPor short Hin~a.-h~i nn up to one month)

f t )
I )  Cost of Air Travel 900
I I )  Lodging in  a 1 st Class"

9

Five Staj. Hotel (One b o  nth) 1800
I I I )  Boarding, also* expenditure 6000 

for ore month ? $ 200 per
day

. 8700

C«2*2 Senior Manager ( up to s ix months)

I )  Cost of Air Travel 900
I I )  Lodging in  a Three star

hotel/or suitable furnished 
accommodation 3000

i l l )  Boarding, mlsc* expendi
ture for 6 months O 1200 
% per month 7200

11100

C*2*3 Vbyemar.^attpervlsor ( u p  to one year)

I )  Cost o f Air Travel 900
I I )  Lodging in Furnished 

accommodation 3000
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»/

J

<

<

i l l )  Boarding» miac* expenditure for
one year 9  800 $ per month 9600

3500

0*2*4- skilled Vorder (one year or morel

1) Cost of Air Travel 900
l i ) Lodging in furnished accomao- 

dation 1800

-

i l l ) Boarding» misc* expenditure 
for one year 9 500 $ per month 6000

8700

C*2*5 Total S 42,000

C.3 Total Training Bxnend^turq t  51 f 600

Bote: The lodging/boarding and a ir  travel should be made
free/borne by ACBIHA» in  addition to salary so as 
make the o ffe r attractive to the persona to be 
made available in Egypt*

/
____  . . .i •

t
Phase I I

Servicing and maintenance of sophisticated electro-» 
nic instruments and mechanical instruments w ill  be 
undertaken* Mechanical and optical workshops w ill  
also be set up*
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Contract servicing of medical appliances/instruments 
w ill be started and fa c u lt ie s  made available to 
users»

Information and lib rary  fa c ilit ie s  to provide In 
formation on̂  medical appliances said instruments 
w ill  be added»

Research* design and development fa c i l it ie s  fo r  
improvement,modification and design o f medical 
appliances to suit the need of medical profession 
and other users w ill be started»

Calibration and testing fa c ilit ie s  for medical 
appliances repaired and modified in  the Workshop 
w ill be added»

Phase III

Mobile Servicing~

Mobile van* a laboratory on wheels* fo r servicing* 
at-e ite , of medical appliances* either d ifficu lt  to 
transport due to large else or fitt in g s  or delicate 
nature* w ill be provided« This w il l  help In putting 
back Into use equipment needed in  emergency and 
reduce shutdowns due to Instrument fa ilu re*

Consultancy Service

For solution of technical problems related to medical 
appliances» the workshop w ill render consultancy
services.
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* On» job * Training

An 'On-Job* training programs» under which methods 
and'techniques o f servicing of instruments are 
explained to the trainee, while the instruments are 
actually being repaired, w ill be in itiated* A large  
number of Engineers and technicians woxking in  
various medical institutions and hospitals w il l  make 
use of this fac ility *

C. Scope o f  services to “be provided

Repair and maintenance of Instruments

The Workshop w ill undertake repair and maintenance 
of medical appliances and Instruments used for 
diagnostic, therapeutic, monitoring and house-keeping*

In diagnostic group, instruments used for detection 
and displaying body potentials i*e * electroeardlo— 
graph, electro—encephalograph, electromyograph, 
electromanometers, blood flow meters, oximeters and 
apparatus for laboratory analysis like  Microscope, 
pH Meter, Colorimeter, flame Photometer, Spectro
photometer and Balances*

In the therapeutic group, apparatus fo r applying 
radiant energy to the body such as Diathermy 
Apparatus, Micro ware Diathermy, Ultrasonic Diathermy 
and equipment like  Respirators, cardiac devices,-  
physical therapy devices and muscle nerve stimulators 
may be mentioned*
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J
In the »monitoring group, instruments fo r continuous 
indication of body parameters are included*

House-keeping group includes signal systems, 
steriliz in g  apparatus and data handling equipment*

The main disciplines involved in  medical appliances 
and instruments include electronics, e lectric ity , 
optics, mechanics and chemistry for which separate 
divisions K ill be established in  due course*

Contract Servicing o f Instruments

It  is  seen that regular inspection and calibration  
of instruments minimises slov d rift  and small fluct
uations in the instruments*

Arrangement w ill be mads for users o f instruments 
who enter into contract servicing on yearly terms 
to u t ilise  the services o f the Workshop for periddlc- 
check up and smooth running o f the applisnces «"d  
instruments*

Under the contract, maintenance and repair of 
appliances and instruments w ill he executed on a 
programmed basis and immediate attention w ill he 
paid to the work at any time required by the party, 
thereby, reducing substantially, shut-downs dus to 
instrument fa ilu re*

Information &, lib rary

The Workshop w ill  provide information regarding 
medical appliancee/instruments, ava ilab ility  the 
spare-parts needed for repair*
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A l  lib rary  having books on medical appliances 
Anfl instrumente w ill b si made available to the users _ 

and to the s ta ff for repair9 development and fabrics^ 
tion work*

Research» Design and Development

Dae to ava ilab ility  of latest type of instruments 
the Workshop v i l l  bei[_ ideally suited for the poaitive_ 

feed back of nev ideas and creative thinking for the * 
purpose of designing new medical appliances, instru
ments v gadgets and devices*

The Workshop w ill also help medical profession in  
designing instruments by improving updn and modifica
tion of the existing technology of medical appliance 
and instruments*

Calibration and Testing forms | an integral part of 
service and maintenance of medical instruments* 
without which repair work is  incomplete*

fa c ilit ie s  w ill be created so that instruments are 
calibrated in accordance with the degree of accuracy 
and su itab ility  required*

Mobile Servicing

In medical institutions* hospitals and clinics* 
there are medical appliances and instruments o f large  
size, or with permanent fittings, and delicacy in  
nature, which cannot be transported to the Service 
Centre* Also some instruments are required to be 
attended immediately on account o f their urgent 

need* To meet the Interhospital servicing requlvs- 
ment, mobile servicing fa c ility  w ill be provided by 
attaching a van to the Workshop*
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Mobile таи w ill be a laboratory on wheels fo r repair 
and maintenance o f appliances and instrument а* ты ff 
can be be made use of by various hospitals, clinics 
on demand* Whenever any medical appliances, instra-» 
sent, device and apparatus is  defective or out o f 
order, the message can be passed on to the Workshop 
from where this Mobile Van w il l  v is it  the site  for 
servicing instruments at the hospitals and other 
Institutions* This w il l  help in  putting back into 
use equipment required in  emergency and reduce 
shut-down due to instrument fa ilu re* The van w ill  
be fitted  up with various types o f testing «М  
measuring instruments required to check up repair 
defective appliances and instruments and staffed  
with experienced and qualified technical personnel*

Consultancy Service

Consultancy service with regard to technical proble
ms related to medical appliances and instruments 
w ill be provided« Problems w ill be examined 
solutions found« The Workshop w ill render service 
fo r selection o f suitable medical appliances and 
instruments and provide Information on ava ilab ility  
of spare-*parts etc«

»On -  Job* Training
- ' ;

Looking to urgent need o f hospitals and medical 
institutions fo r  expert training o f maintenance 
s ta ff, »On-Job1 training programme w ill be started 
at the Workshop« Under this training programme, 
the methods and techniques o f repair of medical 
appliances and Instruments w ill be explined to the 
trainee while the instruments are actually repaired«



D. Personnel

For preparation of detailed project report and setting 
up 'ACDIMA MEDICAL AEELIAJiCES EBP AID WORKSHOP«» 
services of a top grade engineer/scientiat w il l  be 
required as follows:

Parj-oj:.

i )  Two months in  the 
home country:

i i )  Eighteen months in

Identification of different 
stages o f development of the 
Workshop and other related 
information fo r titalr-irtQ
detailed project report*

Selection o f site» supervi
sion of the f t n t a h l  i  qhmnw-fc 

workshop, se lection  o f  s t a f f ,  th e ir  

tra in ing , lay ing out o f laboratory, 

procurement o f  equipment.

i l l )  In addition» provision fo r travel abroad fox 
Identification and procurement o f te3t  and 
measuring equipment» be made*

Since» person required for such a job description bms 
to be a top expert in the fie ld » service conditions 
have to be very good to attract proper persons in 
the fie ld *
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/

<

___ /

The workshop v i l i  have following s ta ff;

LsffQi Same of the nost Bo.

1. Chief Service Engineer/Scient1st 1
2* Asst*. . Chief Engineer/Scientist 1
3. Service Engineer/Sciartist 5
4» Technicians Class 1,2&3 20
5. Store Keeper 1
6. Workshop last* 2
7. Laboratory Asst. 2
6« Security^ Guard 2
9. Sveeper/cleaner 2
10. Clerical Asst« - 1
11. Stenographer 1
12. Driver for .Staff Car/Van 2

Total 40

_ Ajtprox* Staff Salary fo rc e s  year S 75,000/-

E» Ecruipment

The Workshop w ill have fo lia r lag  test and measuring 
instruments and equipment:

S.flo. flame o f the eauinment

t. Multimeter
2. V.T.V.M
3» Signal Generator

4
4
2
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S.Mo. Same of the equipment Mo.

4. Double Beam Oscilloscope 3
5# Valve Characteristic Meter 2 -
6» Transistor Teeter 4
7. Vets Analyser 2
8« Electrostatic Voltmeter 5
9» Ammeter 10
10» Wattmeter 2
11» D.C. Microvoltmeter 4
12« A.C* Mlllvoltmeter 4
13» E.C. Generator 2
14* l .F .  Pulse Generator 2
15. M.F. Pulse Generator 2
16« H.P. Pulse Generator 2
17. £.?• Generator 3
18» low Function Generator 2
19. Portable 10 EEs Oscilloscope 2
20» Q-Meter 4
21. D.C. Potentiometer 5

«CMCM 100 Vatt Amplifier(0-1OOhca) 
(f la t  response)

1

23. Thermo galvanomet er(0-100mA) 
DC.fSD or (0-1mA)

3

•■vCM Vobulators(l5 hc-30Mc/s) 
(30Me/s to 100 Jfe/s+10 Mc/s, 
(0-50 KC or more) t pair

25» Multimeter Calibrator 2
26. Audio Oscillator 2
27» l .F .  Attenuator 3
28. Decade Attenuator 2
29. M.F. Attenuator 3 '*
30» T.7. Oscilloaynochroscope 1
31. Stroboscope 1
32. 3.V.& Indicator 3
33. D.B. Meter 4
34. Frequency Meter 2
35. A.C. Stabilizer 6
36. D.C. Power Supply (low voltage) 6
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37. Megger 5
38. R.L.C. Bridge 2
39. Multiflex Galvanometer 4
40. Decade Capacitor Box 3
41. Decade Inductor Box 1

*CMy Decade Resistance Box 3
43. Variable Transformer &

Voltage Eegulator 6
44. Electromagnet Powers Supply 1
45. Battdxy Charger 5
46. Barth Tester 2
47. Hater S t i l l 1
48. Vacuum Pump 1
49. Vacuum Oven 1
50. Kelvin*s Bridge 4
51. Ultrasonic Cleaner 1
52. Tachometer 4
53. Bench/ I f  it he 2
9 ». Photo Copying Machine 1
55. Tool" Kit 10 Set

Cost o f test & Measuring ■ 100,000/-»
Equipment

Cost o f components, accessaries etc» % 10,000.00 
(Annual Requirement)

P. Space, furniture and services

1. Space
Electronics Section 5,000 Sq. f t »

Electrical & Electro-Mac^*"* «¡»Aj Section.
Laboratory Boon for repair o f

a )  Motor & transformer winding & 
repair section 600 Sq. ft
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b) Ovens« Incubators«
Autoclaves etc* Section 1400 Sq* f t *

Section.« Laboratory Room 
fo r repair o f
Microscopeo, Projectors etc* 1000 Sq* f t .

Wn<*>mTii cal Section. Laboratory Room 
fo r repair of Balances« Pressure
Gauges and Micro tone etc* 1000 Sq. f t *

Workshop Facilities

Bench Lathe« D rilling Machine etc* 1000 Sq* f t *

Besearch* Design & Development Cell Laboratory
fo r  development« design and modification improvement
und experimentation medical appliances and instrument a

1000 Sq* f t *

Calibration A Tpgting Fac ilities  Section*
Laboratory Boom

Having instruments lik e  Multimeter
Calibrator« 2LC Bridges« Calibrated
Oscilloscopes etc* 1000 Sq* ft *

Library Section
Chief Engineer Office
Asst« Chief Engineer* s O ffice
Administration Office
Stores Boom
Beception Boom
Seminar Boom

600 Sq. f t *  
500 Sq* f t *  
400 Sq* f t *  
500 Sq. f t .  
600 Sq* ft*  
500 Sq. f t .  
500 Sq* f t *

Total floo r area required l5«6òb Sq.ft*

The cost of building the workshop, at $15 per ft*, will 
be $234,000.



-  510 -

2. Furniture

Table fo r Chief Engineer Two
Tables fo r  S ta ff Two
Laboratory Tables Twenty
Chairs Twenty f iv e
Almirah fo r instruments, tools ft 
Components

Ten

StOols Fifteen
Vasts Paper Baskets Ten
Book Backs Ten
Library Book Almirah Sight
Sofa Set for v is itors Four
Almiraha fo r o ffic e  use Six

-3« Service >*«d. fA^iTitiea__

She following fa c il it ie s  w il l  be provided at the 
Yorkshop:

I )  Power connection and fit t in g s
I I )  E lec tr ic ity  fitt in gs
I I I )  Gas Supply
Iv ) Furniture, lab* fit t in g s , racks etc,
v ) Yater Supply fitt in gs  etc«
v i )  Telephone 
▼11) S ta ff Car 
▼111) Yater Cooler
iz )  Mobile Van Facility
z ) A ir conditioning (in  specified sections o f

Laboratory)

Approximate expenditure fo r aforesaid 
fa c i l i t ie s  $  100* 000/-



G Economic v ia b i l i t y

A l i s t  o f medical instruments to be repaired at the 
Workshop vonld show that the categories o f these 
instruments run into a few scores* In each category 
dozens o f varieties are manufactured in the world* 
Every make and model has its  special features and 
basic principles o f operation* These require speciali
sed s k il l »  training 'And experience* In order to 
fu lly  meet the requirements o f servicing, personnel 
trained meet the requirements o f servicing» personnel 
trained in various technologies* namely electronics» 
e lec trica l, mechanical, optical and electro-mechanical 
etc* have to be employed* Then» there is  the 
problem o f spares*

Success and u t ility  o f the Workshop must be judged 
not by the revenue earned in the form o f service 
charges for the organisation but by the savings 
effected to the instrument users in  terms o f man* 
hours saved in the medical institutes and hospitals*
I t  may be mentioned, in this connection, that more 
than 90£ o f the instruments to be serviced at the 
Workshop would be of imported variety*
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The proposed Vorkshop would take up the job more as 
a challenge rather than as an earning proposition* 
This w ill often result in  spending more time on one 
particular instrument than is  warranted by the 
service charges b illed * I&ny a time spare-parts 
w ill be fabricated and electronic circu it redesigned» 
maki ng use o f available parts only* I t  needs time 
and s k ill*

Thus the proposed Vorkshop may hot have economic 
p ro fitab ility  but certainly w ill  provide fis c a l and 
notional benefits* I t  w ill provide s e lf  sufficiency 
in the Arab world in  the f ie ld  o f medical appliances» 
in  the years to come*

H. Liaison
Liaison with Scientific Instruments Centre (SIC), Cairo

There already exists in  Bgypt (Cairo) an important 
Instruments Organisation 'S c ien tific  Instruments 
Céntre* which provides fa c i l i t ie s  fo r  Research» 
Development and design o f s c ien tific  instruments as 
well as their servicing to some extent*

This Centre (SIC) may be approached fo r having 
collaboration in set up o f proposed *ACEIMA» Medical 
Appliances Repair Vorkshop'•

Liaison with Institute for Maintenance o f Medical 
Annllaneaft Bfth-raln

I t  is  learnt that an institu te fo r maintenance o f 
medical appliances and instruments has been started 
in  the current year with the aid o f some foreign

I
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agencies at Bahrain, nearly 100 miles from Kuwait*
I t  W i l l  serve Gulf States (Bahrain, Iraq, Qatar, Saudi 
Arabia and the United Arab emirates, T and is  supported 
by Institute of Scien tific Research in  Seientiflc 
Work*

lia ison  may be maintained with the above institu te 
fo r  getting cooperation in  set up o f proposed ACDIHA^ 
Medical Appliancee Repair Workshop* I t  w il l  be 
useful in  getting new persons trained in  the establi
sh©. institute and organise facilities : on a similar 
pattern and locate sources o f quality test and 
measurement equipment required*

Liaison with Iraq Gova-rnmont

\

The authorities concerned in Iraq may be approached 
fo r keeping lia ison  in set up o f proposed workshop 
in Cairo*

Liaison with Central Instruments Repair Workshop. 
Khartoum. SUP AH

.  ^ r . \

U s  a result of UNIDO Expertjs , ^Visit to Sudan in  1973 
for assess ement of instrumentation problems and sugges
tion for set up of a repair organisation, Sudan 
Government has a* per his recommendations established 
(Central Instruments Repair Workshop) (CIRW) at 
Khartoum*

Liaison be kept with CIRW for seeking collaboration 
in set up and functioning of proposèd f ACDIMA 
WORKSHOP* *

L 1
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I . Fina-nr.ial estim ates (m illio n  d o l la r s )

Capital Expenditure 

A* Land &  Building and services

1 )  T.a»wi »  P n - T M W

Cost o f construction fo r  15»600 sq* f t *  
carpet area O $ 15 per sq* f t  0*234
Cost o f land (depends upon the area 
selected and may be provided free )

i i )  Services: ........................................  0*100

Poesr, laboratory fitt in gs , furniture, 
e le c tr ic ity , vater supply, telephone, 
vater ro lle r, s ta ff car and mobile van

B* Machinery, Instruments, Bqoipmant etc* 0*100

Sub-Total 0*434

Recurring Expenditure (дяпцаПу) (M illion  Dollars)

a) Components, accessories etc* ............  0*015
b) Staff salary * ......... 0*075
c) Running Incidental recurring expen

diture (MLsc*) 0*025

Sub-Total: 0*115

Expenditure on Training 0*052
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Total

i )  Capital Expenditure (land, building,
construction, services & machinery) •••0*434

I I )  Escorting (annual) ........................ 0*113

I I I )  Expenditure on training ................... 0.052

Grand Total 0*601

Out o f the tota l expenditure o f 0*601 m illion dollars, 
the major portion i*e* 72*3% is  under Capital 
expenditure, (0*434 m illion Dollars)* The balance 
is  to be spent fo r training and annual recurring 
expenditure which account fo r 8*6£ and 19«1£ respecti
vely o f the to ta l expenditure*



XXVIII. INDUSTRIAL FROTHS ON^A CENTRAL TOOL ROOK

A. General

Establishment of a Central Tool Room on a 
modest Scale is  necessary as Engineering Electrical 
and Electronic industries require variety o f toolings 
fo r  mass production o f components. The performance 
o f Tool Room largely depends on its  capability to 
produce precision tools in a reasonable time. Greater 
the precisiony higher the price o f the product. 
Therefore, such a Tool Room v i l l  have to have equip
ments like  precision Jig boring, EDM (Spark Erosion), 
P ro file  grinders etc. besides other general purpose 
Engineering equipment. In addition, i t  should have 
Heat-treatment fa c il it y  as number o f components for 
tooling require to be hardened & tempered to various 
hardness range.

__ ' Another important factor in  running the tool
Room successfully is  the calibre o f the skilled work
ers. The machinists for precision equipments and 
f it t e r s  for the work o f press tools etc. are to be 
given sound practical training. The performance of 
the tool Room v i l l  depend on the capacity o f men & 
machine in reaching the degree o f precision specified 
by the customer.

The l is t  o f equipment proposed in appendix I 
w il l  meet the tooling requirements o f Light Engineering 
Industries forging tools for the manufacture o f for
gings up to 2 kg weight, precision press tools and 
other Jigs & fixtures for Electronic & E lectrical 
Industries.

... Certain equipment ~~ lik e  Jig grinding, Centre 
lapping machines, Thread grinder, lapping Machines 
have been excluded from the l i s t .  As and when the 
proposed Tool Room Picks up sufficient work lo o i for
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manufacture and depending upon type of tools jobs 
received required new equipments could be added« 
Enough space has been provided for such an eventua
l i t y .

_ To start with, the proposed Tool Room is  to
function on a single sh ift basis and minimum of 
s ta ff  has been provided. Increasing the men or 
adding another sh ift work has to be decided a fter 
running the tool_^room for a reasonable period o f 
time to gain experience and also volume o f trade 
ju stifies  such a course o f action.

___  The Engineering and supervisory personnel should
have too l room Experience or they should be given 
suitable training.

__ t The Tool Room w ill require a gestation period
o f 3*5 years to reach break even leve l for the 
following reasons:

a) Workers and Engineers are to gain experience 
fo r  the production o f precision tooling lik e  
combi nation press tools etc.

b) Tool room w ill take time to establish its  
cred ib ility  with the customers.

o) Booking o f orders from industries would require 
time.

B . Raw matqr ia l

a) The types of steels that are normally used w ill 
be as under: 1

1 • low Carbon steels
2. Medium Carbon steels 
3* High Carbon Steels
4. Spring steels
5* Die Steels (o i l  hardening and non shrinking)
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6• High speed steel 
7* Special a lloy steels*

b ) non-ferrous materials w ill be required*

Careful material planning w ill be required 
to maintain 18 months1 inventory fo r imported items 
and 6 months inventory fo r  indigene«* supply* 
normally, certain commonly required sections in 
rounds fla ts , sheets and plates are stocked in low 
and medium carbon steel category and round and 
f la t  and square sections in other category o f steels*

The too l room can either manufacture tools to 
customers design or design and manufacture to suit 
the requirements o f customers* In the la ter case, 
establihhment o f tool engineering design ce ll w ill 
be necessary*

Appendix II  gives a summary of plant requirements anri costs.
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Appendix I
LIST OP Ê tJIHCEKT POR THE TOOL ROOM

I . O--L o u • *1

S__

a) Centre i-athe -  700 mni i
/ 2 Hos. 12,200

b) Centre j-athe 1500 mm J

c) Gap Bed la th e  -  heavy duty l Ho. 10,000
d) Relieving -s .ne i iio. 8,500

I I . K i l l in g  Machine

a) Universal M illin g  Machine Ho.2 1 Ho. 8,000
b) V ertica l H ill in g  Hacnine Ho.2 1 Ho. 1 ,5 0 0
cj Ram T il w e t  V e rt ica l M illin g  Machine 1 No. 10,u00
d) Multipurpose m illin g  nacnine 

Is im i-ar to Deckel Pi3-molel)~^
l Ho.

I I I . 3D Pantograph machine ~ 1 ho. 4,300

17. a) Shaping machine l ig h t  duty i Ho. 2,300
b) Shaping machine hea^y duty 1 Ho. 5,000
c) S lotting machine 1 No. 4,000.

V. a) Universal c y lin d rica l Grinding Machine 1 No. 14,000
b) In ternal Grinding Machine _ 1 No. 8,000
c) Surface Grinding Machine heavy duty 1 No. 13,300
d) Surface Grinding Machine precision 1 No. 5,380
e) Cptica-i- p r o f i le  Grinder" 1 Ho. 23,000
f) universal Tool i  Cutler Grinder 1 Ho. 5,900
g) Pedestal Grinder 2 No. 700

b) Carbide Tip Tool Grinder 1 No. 1,180

VI. J ig Boring machine ' 1 No. 117,600
V II. Punch shaping machine 1 No. 6,500
V I I I . ID-" (Spark erosion) machine" 1 No. 52,940
IX . a) I-adial D r i l l in g  machine 50 m/m 1 Ilo. 7,000

b) Bench D rillin g  machine" 2 Nos. 940

1
1
1
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5bathes

X. a) F ly press 1 No. 230
b) hydraulic press 1 No. T, 0 60

XI. Treadle Type G illo t in e  Sheer 1 No. 1,180

XII. lower Hacksgw " _• 2 No. 2,930

XIII. rortab ie  f i l in g  machine 
{ sim ilar to D ip ro fil make)

2 Nos. 4,500

XIV. A ir Compressor 1 No. 2,000

XV. Pneumatic Hgnd Tools ~~ 500
XVI. Measuring equipments & instruments__ — . 47,000
XVII. Machine to o l accessories 40,000
XVIII. Welding machine . 1 No. 2,000

' $27,060

Equipment fo r  he^t-treatment Section 
attg.cned to the Tooi. loom.

* . Salt Bath furnacelHigh Temp.) 1 No. 4,700
2. Chamber E lectric  furnace -  1000 0 1 Ho. 5,880

5. -do- -  1200°C 1 No . 3,000
4. A irc ircu la tin g  type tempering furnace 1 Ho. 4,700
5. O il quenching tanks 2 Nos. 820
6. »a ter quenching ta n k "“ 1 No. 150
7. Sand blasting equipment 1 No. 900
8. Hardness tes tin g  machines- 2 Nos. 2,300
9. Bench Grinder 1 No. 100

10. Control/calib-rating instruments — 500

Tota l 11 Hos. 23,100

In s ta lla tio n  and erection o f e le c t r ic a l 
and mechanical equipments.

$ N 00 o o o
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I .  Capital Investment
£ in  lakhs.

Plant & Equipment 5.782
Building 2.971
Air-condition ing j
In s ta lla tio n  and Erection o fl 
E le c tr ic a l <5: Mechanical Ï 
Equipment I

0.400

Total 9.152

I I .  F loor Area a lloca tion

Tool Hoorn 1920 sq. meten
• Heat Treatment 100 " "

Stores 100 " "
Others 200 n n

Total 2320 Sq.meters

I I I .  Power Mariaum demand 350 Ew.

Consumption fo r
the s h ift  operation/Annua. '2 20,000 Units.

Power Cost

IV . '.Vater: Marginal requirement

V e.) äanpQWSX 
Direct

Machinics
F it te rs
ïïelder

h) In d irect 
Managerial
Ingineers/Supervisors
Inspectors
A d m in is t r a t iv e / A c c o u n ts  

Others

£.16,923.

£.30,770

1

3
2

3
6

TL
? 23,61 \ji
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71.

V II.

Requirement of Land 1\600 3q_.Meters.

Types of Toolings fo r  Llsnufa

a. Presstools

b . J igs

c. F ixtures

d. Cutters "  "T

e. Fora Tools

i .  In je c tion  Moulding Dies

g. Forging Tools

h. Miscellaneous" ;

cture

Sianle -  3ingle stage

Progressive Punching;
High Precision

P la te  D r i l l  J i?s  "
Bin D r i l l  J igs
Special purpose D r i l l  Jigs__

Turning fix tu res  
M illin g  fix tu res  
Boring fix tu res

Fora Relieved Cutters- ~
P la in  cutters

High speed s te e l 
Carbide Tinned 
gorm gauges/teaplates

~For P las tics  
For Rubber

Forging Dies 
■ Trianing Dies 
Strengthening Dies 
Binding Dies 
Punching Tools

Mandrels -  - Turning V ' f i l i n g /  
Grindings______
Simple -jpst gauges
Taper Plug gauges






