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PUBLIC ADDRESS SYSTEMS PRODUCTION PLANT PROFILE 

INTRODUCTION 

As the name implies, a Public Address (PA} system 
facilitates transmission of verbal communication from the 
sp~aker to a target group of audiance. Since there are 
physical limitations to the loudness of human voice as well 
as hearing capacity, PA system becomes very handy, for 
addressing gathering of people spread over a large area, 
indoors or outdoors. 

A PA system consists of an audio amplifier, microphone 
and horn speakers. The underlying principle of its ~peration 
is the conversion of sound into electrical energy using an 
electro-mechanical device called microphone. Electrical 
energy is amplified using an amplifier. The output of the 
amplifier becomes the input to an electromechanical transducer, 
called Loudspeaker, which converts it into sound energy. The 
amplifier can raise sound energy to any desired level depending 
upon its power output. A photograph and circuit diagram of a 
typical amplifier are shown in Fig 1 ·and 2 respectively. 

SPEC IF I CATIONS (typical) 

(A) Amelif 1er 
Output power • lOOW . 
No. of input channels . 4 . 
Frequency Range . 60-15000 Hz . 
Supply Voltage . 220 V AC, so Hz . 
Output . 4 ohms, 8 ohms . 

100 v, 70 v 

{B) Micro;ehone 
Frequency Range . 125-14000 Hz . 
Impedance . 200 ohms . 
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(C) Speaker 

Power Rating 
Frequency Range 
Input Voltage 

: 40W 

: 120-14000 Hz 
: lOOV, 70V 
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PA systems find us~ge in all walks of life. These systems 
are used for political, religious/cultural functions, airports, 
railways, police etc. It may also take the form of mobile 
announcem&nt systems for mob guidance and c-:>ntt:ol. If we 
consider population as a crit~ria, on an average, there is a 
requirement of one PA system for every 2500 persons in urban 
areas in India. 

ASSEMBLY OPERATIONS 

In a typical plant for the manufacture of PA system, 
microphone and· loudspeaker are bought out items and amplifier 
is assembled inhouse. The assembly of amplifier involves 
mounting and soldering of electronic component5 on a printed 
circuit board, final assembly in a metal housing, testing 
and packing. The process remalns the same irrespective of 
the quality, specifications and performance of the amplifier. 
This is so because the performance depends upon tt.e circ,.iit 
design, type of components and testing procedures. The 
process flow chart is shown in Fig.3. It is possible to 
manufacture inhouse,sub-assemblies/parts like bousing/chasis, 
PCBs, trans£ ormers etc. in the second phase by acquiri.1q 
additional machinery, should the deinand and cost econ0111~es 
justify the same. 

Assembly of the amplifier requires a few precautions. 
De~ to high gain of amplifier stages, a proper care must be 
taken in respect of component layout. All input and output 
leads must be routed away from each other. Due to heavy 
currents in~rolved at the out.put stage, thick •.11ires ?DUSt be 
used to minimise circuit losse~. All ground connections must 
be taken only at one point. Since a power tran!i.istor is 
utilised in the circuit, care has to be t~ken to use 
oversize heat sink. It should also be electrieallv insulated 
from the heat sink as its collector lead is not. . - · ·. · ~. · · 
insulated from its case. 

PRODUCTION SCHEDULE 

Based on single shift operation of 8 hours working per 
day and 300 days per year, annual capacity is proposed to be 
2000 ~os. Incidentally, this is the minimum economically viable 
capacity, keepinq in view the essential, suggested machinery/ 
equipment, space £tc .. 
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REQUIRED M.;CHINERY AND EQUIPMENT 

1. Signal Generator (SO Hz - 10 MHz) 

2. Oscilloscope (10 MHz) 

3. Transistor Tester 
4. Power SUpplies (0-30 V, 2A) 

S. Audio wattmeter (lOOW) 

6. Multimeters 
7. Solderinq irons 

8. Drillinq machine 

9. Bench qrinder 
10. Tools, dies, jiqs and fixtures 

for mechanical components 

11. Work benches 

• 3. 

roB(INDIA) price of machinery and equipment: US$ 20,000 
(approx) 

REQUIRED RAW MATERIALS AND COMPONENTS 

1. Transistors 

2. Resistors 

3. Diodes 
4. Electrolytic, Ceramic and 

polyster capacitors 
s. Stepdown transformer (230V -lOV, 1 AMP) 

6. Fuses (2 AMP) 

7. P0 tentiometers 
8. Printed Circuit Board 
9. DPDT SWitch 
10. Wires and Cables 
11. Chasis/Housinq, knobs, dials, and hardware 

12. Microphones 
13. Loudspeakers 

SOURCES OP SUPPLY -
All equipment , raw materials and components a~e availabl 

in India. However, these could also be procured from other 
countries like UK, West Ge.rMny, Japan, USA, etc. SOme of the 
equipment suppliers are given in the Annexure. 
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REQUIRED UTILITIES 

Electric Power 
P0 wer consumption/month 

REQUIRED MANPOWER 

Production Manager 
Marketing & Purchase Manager 

Marketing/Purchase Assistant 
Testing and Inspection 

Skilled Workers 

Semi-skilled Workers 
Un-skilled workers 
AdJninistration/Accounts 

.4. 

: 25 KVA 

: 2800 KWH 

. 1 . 

. 1 . 
: 2 . 2 . 
. 8 . 
. 6 . 
. 2 . 
. 6 . 

Skills- required for assembly of PA system are simple 
and can be acquired by about 4 weeks on the job training in 
assembly, test/inspection and servicing. For skilled 
technicians, a vocational school background is necessary 
while the Production Manager sbolld pte'ferably-·be' a Gradu,"\te in 
Electro~ics/Electrical Engineerinq. 

REQUIRED AREA POR PLANT SI'l'E 

Building 

Land 

PROCESS FLOW SHEET 

: 250 sq.meters 
: 500 aq.meters 

Process Flow is shown in Fig.3. 

LOCATIOHAL COROITIONS 

There are no special requirements for manufacture/ 
assembly of PA systems. They can be assembled in &ny 
moderately clean surroundings. Build!ng sho~ld preferably 
be of RCC structure to minimise dust. 

DIVERSIFICATION PR~RAHME 

Once the unit is fully established, other consumer 
electronic items like Hi-Fi amplif~ers, tape recorders etc. 
can be added in the product mix utilising almost the same 
production facilities and naar~eting network. 
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ANNEXURE 

INDIA 

1. Applied Eleetronics Limited 
AP~.B House 
A-5, Wagle Indl. Estate 
Thane 400604, Maharashtra. 

2. Hindustan Instruments Limited 
704, V1shal Bhavan 
95, Nehru Place 
New Delhi 110 019. 

3. Philips India Limited 
Annie Besant R0 ad 
Shiv Sagar Estate 
Bombay. 

4. Batliboi & C0 • Limited 
Jeevan Vihar Building 
Sansad Marq 
New Delhi 110 001. 

5. HM!' Limited 
ueevan Tara Bu:il:llng 
Sansad Marq 
New Delhi 110 001. 

6. The National Radio & Electronics C0 .Limited 
Mahakali Caves Road, 
Chakala 
A0 dheri(East) 
Bombay 400 093. 

OTHER COUNTRIES 

7. Philips Intl.Bv. 
Scientific & 1ndl. Equipment Div. 
Dept. G, 
TO 111-4 Eindenhoven 
Neitherlands. 

8. Hewlett Packard Co. 
5 Computer Drive 
South Albany 
New York 122 OS, USA 

9. Tektroni• Inc, 
Dept.G 
P.O.Box 500 
YJ-314 Beaverton Oreqon - 97077 
u.s.A. 
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10. Gould Inst. Ltd 
Design & Test System Division 
Dept. G, 
Roebuck Road 
Hainault Essex 1G63UE 
UK 

11. TRUMPF GmbH 
STUTTGART 
D-7257 - DITZINGEN-1 
FRG 

12. O.K. Industries Inc. 
3455, Corner Street 
New York 10475 
U.S.A. 



TV ANTENNAS PRODUCTION PLANT PROFILE 

INTRODUCTION 

A television receiver requires an antenna to intercept 
energy radiated from the transmitter. The directional 
relationship between the television receiving and transmitting 
antennas is critical. 

The simplest type of television receiving antenna is a 
half-wave length dipole. It is the •basic• television antenna 
from Which all other types are derived. By definition, a dipc1tl4 
antenna is a symnetrical antenna in Which the two ends are at 
opposite potential relative to the midpoint. The dipole 
antenna is a metal rod that has a physical length approximating 
to one half-wave length in free space at the f eequency of 
operation. This frequency is considered to be the resonant 
frequency of the antenna. The basic half-wave dipole antenna 
appears in two forms; as a continuous rod a!ld as a rod that is 
split at the centre, each part being slightly shorter than one 
quarter-wave length. 

The indoor antenna may take many shapes, most popular 
being upright V, also called rabbit ears. '!'he arms are 
adjustable in length, to the best respense, as seen on the 
picture tube screen. The indoor antenna provides relatively 
poor performance When canpared to conventional antennas. It 
is used only where 'N signals are strong and an outdoor type 
cannot be installed. 

Line diagram of a common TV antenna is shown in 
Fig.l. 

SPECIFICATIONS (TYPICAL) 

Band Width 

Impedence 
: 7 MHz 

: 73 Ohma 

·1-
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MARKET 

The market fo= t~levision antennas is directly related 
to the production programme of television receivers which is, 
however, dependent on factors like (1) expansion ycogramme of 
TV broadcast/service, (2) retail price of TV sets, and 
(3) availability of quality of TV progranmes. Incidentally, 

TV is no more considered as a luxury item even for developing 
countries in view of the following: 

1. It is a powerful media for popularising science and 
technology and new progranrnes like family planning, 
nationa1 integration, etc• 

2. It is a powerful tool for spreading education 
including adult education. 

3. It is perhaps the cheapest source of entertainment 
when combined with VCR. 

MANUFACTURING PROCESS 

The manufacturing process of televis~on antennas starts 
with the purchase of raw materials/parts. Basically, the 
manufacturing process consists of machine operations and 
assembly of the various machined and bought out parts. 

P~ODUCTION SCHEDULE 

Based on single shift operation of 8 hours workin~ 
per day and 300 days per year, annual capacity of the 
plant is proposed to be 15,000 Nos. Incidentally, this is 
the mininrum economically viable capacity, keeping in view 
the essential, suggested machinery/equipment, spac~ etc. 

REQUIRED MACHINERY AND BQUIPMENT 

1. Multimeters (3~ digit} 

2. TV set C20•, colour and Black & White) 
3. Signal Generator <10-300 MHz) 

4. R.F.Millivoltmeter (300 MHz, lV) 

S. Bending Machine 
6. Hexa Machine 

7. Plier {Adjustable) 

8. Nose Plier 
9. Spanner Set 

10. Set of Keys 

11. Drilling Machines 

FOB price of machinery and equipment: US$ 5,000 {approx) • 
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RE~UIRED Rrl.W MATSRIALS 

1. Antenna Pipe 

2. Dipole 
3. Reflector 
4. Director Pole 
s. Clamps, nuts and bolts 
6. Plastic enclosure for connecti~g wire. 

SOURCES OF SUPPLY 
All equipment, raw materials and components· are 

available in India. However, these could also be procured 
from other countries like UK, West Germany, Japan, USA, etc. 
Some of the equipment suppliers are given in the Annexure. 

REQUIRE,.. UTILITIES 

Electricity 
Power r.:onsumption/month 

REQUIRED MA~R 

Managerial/Entrepreneur 

Supervisory 
Skilled Workers 

Semi-skilled Workers 

Administration/Accounts 

REQUIRED AREA FOR PLANT SITE 

Building 
Land 

PROCESS FLOW SHEET 

: 15 J!JIA 

: 1700 KWH 

: 1 

: 1 

: 2 
: 4 

: 2 
10 

: 250 sq.meters 

: 500 sq.meters 

Process Flow is shown in Fig.2. 

LOCATIONAL CONDITIONS 

The location for the manuf actu:e of television antennas 
is dependent mainly on the TV market. As television antenna 
is a low cost high volume item, transportation of the product · 
to vary far off market is not economically feasible. Therefore, 
a location near a big eity will be a logical choice. 

DIVERSIFICATION PROGRAMME 

Once the unit is fully established, other mechanical 
items like TV and radio chasis, cabinets for stabilisers, etc. 
can also be taken up utilising almost the same production 
facilities and marketing network. 
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INDIA 

Aonlied Electronics Limited 
A.Pi.As House 
A-5, Waqle Indl.Estate 
Thane 400604, Maharashtra. 

2. Hindustan Instruments Limited 
704, Vishal Bhavan 
95, NehrU Place 
New Delhi 110 019. 

3. Philips India Limited 
Annie Besant Road 
Shiv Sagar Estate 
Bombay. 

4. Batliboi & Co. Limited 
Jeevan Vihar Building 
sansad Harq 
New Delhi 110 001. 

S. HMl' Limited 
Jeevan Tara Building 
sansad Marg 
New Delhi 110 001. 

ANNEXURE 

6. The National Radio· & Electronics Co.Limited 
Mahakali Caves Road 
Chakala 
Andheri (East) 
Bombay 400 093. 

OTHER COUNTRIES 

7. Philips Intl Bv, 
Scientific & Indl. Equipment Div. 
Dept.G, 
TO 111-4 Eindenhov( 
Neither lands. 

8. Hewlett Packard Co. 
5 Computer Drive 
South Albany 
New York 122 OS, u~ 

9. T~. tronjJC Inc, 
Dept.G 
P.O.Box 500 
Y3-314 Beavert.on Oregon - 97077 
USA. 
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10. Gould Inst. Ltd 

2 . . 

Design & Test System Division 
Dept. G, 
Roebuck Road 
Hainault Essex 1G63UE 
UK 

11. TRUMPP Gmbff 
STUTTGART 
D-7257 - orrZINGEN-1 
FRG. 

12. O.K.Industries Inc. 
3455, Corner Street 
New York 10475 
U.S.A. 
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ELECTRONIC PAN REGULATORS & DD-04ERSTATS 
PRODUCTION PLANT PROFILE 

INTRODUCTION 

Electronic fan regulators and di.lllnerstats are solid 
state devices Which provide continuous stepless variation 
of power without use of transformers or switches, which in 
turn vary the speed of motors or light intensity of lamps. 
Electric fan regulators and dinmerstats are relatively a 
new concept for the variation of voltaqe and current in an 
electric circuit. Because of controlled dissipation of 
power, the electrical losses are minimised, thus reducing the 
electricity consumption when used in electrical appliances/ 
equipment. 

The line diaqram and circuit diagram of a typical 
fan regulator are shown in Fig. 1 & 2 respectively. 

SPECIFICATIONS (TYPICAL) 

Fan Regulators 

Output 

Dinlnerstats 

output 

: 40 to 50 w 

: SO to 1000 w 

These items are ·to be used as a substitute for 
electro-mechanical regulators which are currently in use 
but are much less efficient than solid state speed 
regulators and light dinmers. In view of the low power 
losses, high reliability and longer life, tota~. substitute 
is around the corner. 

• •.• /2. 
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As a fan regulator, it has applications in regulating 

the speed of; 

1. Ceiling Fans 

2. Table FG11s 

3. Exhaust Fans 

4. Coolers 

s. Universal Motors 

As Di.Jllllerstat, it is us~ to regulate the intensity 
of light wherever necessary. 

ASSEMBLY OPER.:\TION 

Electronic components such as diacs, triacs, resistors, 
capacitors, coils, etc. are lllOUnted and soldered on PCB. The 
output from diac and triac is connected to a potentiometer 
which acts as voltage regulator. 

This is tested for various voltage ·irops at different 
settings of potentiometer. The PCB assembly is finally fixed 
in a plastic box. 

PRODUCTION SCHEDULE 

Based on single shift operation of 8 hours working 
per day, ·and 300 days per year, annual capacity of the 
plant is proposed to be 25,000 nos of fan regulators and 
15,000 nos of light dinnerststs. Incidentally, this is the 
minimum economically viable capacity, keeping in view the 
essential, suggested machin3ry/equipment,space etc. 

REQUIRED MACHINERY AND EQUIPMENT 

1. Variacs Co to 260 V) 

2. Hultimeters C31i digit) 

3. Power supplies (0 to 30V, 2A) 

4. Oscillioscopes Co to 15 MHz) 

s. Stabilisers (1.1 KV, 200-240 V) 

6. Soldering Irons 

7. Desoldering Pumps 

a. Nose Pliers 

9. Tweezers 

10. Cutters 

11. Screw Driver set 

12. Drilling Machines 

13. Bench Grinder 
14. Work Benches 

• •.• /3. 
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~OB(India} price of rnachi~ery & equipment: USS 10,000 
(approx) 

REQUIRED RAW MATERIALS AND COMPONENTS 

1. Diacs and Triacs 

2. capac..i.tors 

3. Resistances 

4. Potentiometers 

s. PCBs 

6. Coils 

7. Soldering Wire 

a. Flux 

9. Main lead, connecting wires etc. 

10. Knobs 

SOURCES OF SUPPLY 
All the equipment, raw materials and components are 

available in India. These can also be procured from other 
countries like UK, West Germany, USA, Japan, etc. Some of 
the equipment suppliers are given in the Annexure. 

REQUIRED UTILITIES 

Electric Power 
Power consumption/month 

REQUIRED MANSOWER 

Production 
Marketing & Purchase Manager 

Marketing/Purchase Assistant 

Testing and Inspection 

Skilled Workers 
Semi-skilled Workers 

Unskilled Workers 
Administration & Accounts 

: 20 F:VA 
: 2200 KWH 

. 1 . 

. 1 • . 2 . 
1 

. 6 . 

. 3 . 

. 2 . 
: 4 
20 -

•.•. /4. 



REQUIRED AREA FOR PLANT SITE 

Building 

Land 

PROCESS FLOW SHEET 

.4. 

: 250 sq.meters 

: 500 sq.meters 

Process Flow is shewn in Fig.3. 

LOCATIONAL CONDITION 

Since the item is to be used with other electrical 
applianc:es/equipment, the proposed unit should be close to 
the units manufacturing fans, air coolers, etc. The unit 
should preferably be allso close to big cities as these 
items will find applic tions in hotels, clubs, hospitals 
an(~: £'E!Sidential buildings. 
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3. 
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INDIA 

Applied Electronics Limited 
APLAB House 
A-5, Wagle Indl. Estate 
Thane 400604, Maharashtra. 

Hindustan Instruments Limited 
704, Vtshal Bhavan 
95, Nehru Place 
New Delhi 110 019. 

Philips India Limited 
Annie Besant Road 
Shiv Sagar Estate 
Bombay. 

Batliboi & Co. Limited 
Jeevan Vihar Building 
Sansad Marg 
New Delhi 110 001. 

HMr Limited 
~eevan "l'"ara Building 
Sansad Marg 
New Delhi 110 001. 

~INEXtJRE 

6. T}ie National Radio & Electronics C0 .L1mited 
Mahakali Caves Road, 

7. 

a. 

Chakala 
Andheri (East) 
Bombay 400 093. 

OTHER COUNTRIES 

Phillips Intl Bv. 
/ 

Scientific & Indl. Equipment Div. 
Dept. G, 
TO 111-4 Eindenhoven 
Neitherlands. 

Hewlett Packard C0 • 
5 Computer Drive 
South Albany 
New York 122 OS, USA 

9. TektroniX Inc, 
Dept.G 
P.O.Box 500 
YJ-314 Beaverton Oregon - 97071 
USA. 
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10. Gould Inst. Ltd 
Design & Test System D1vision 
Dept. G, 
Roebuck Road 
Hainault Essex 1G63UE 
UK 

11. TRUMPF GmbH 
STUTTGAR'l' 
D-7257 - DITZINGEN-1 
FRG 

12. O.K. Industries Inc. 
3455, Corner Street 
New York 10475 
u.s.A 
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EMERGENCY LIGHTS PRODUCTION PLANT PROFILE 

INTRODUCTION 

As the name suggests, this source of light acts as an 
emergency aid whenever the electrical power from the main 
supply system gets disrupted with or without prior warning. 
The emergency light thus eliminates the risk of sudden darkness. 

Emergency light operates automatically whenever there 
is a power failure. The present day models use solid state 
circuitry which acts as a battery charger circuit as well as 
a switch to put the l!ght on as soon as power goes off. 
Emergency light consists of an electronic control circuit , 
a heavy duty rechargeable battery and an indicator lamp. 
Some models also incorporate switches for controlling the 
intensitJ of the light. 

The line and circuit diagrams of a typical emergency 
light are shown in Fig.l and 2 respectively. 

SPECIFICATIONS(TYPICAL) 

MARKET 

Output power 
Duration of illumination 
Battery (storage) rating 

Battery over-charge/under
charge protection 

: 20W (Fl~oscent Ttlbe) 

: 4 hours 
: 6V 

~ Optional 

Emergency light as is obvious from its name finds many 
applications in today's en~ironments particularly in developing 
countrie~ where quite often continuous power supply is uncertain • 

•••• 12.· 
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It finds use at cash counters, cinema hous~s, clubs, 
auditoriums, operation theatres, clinics, show rooms and 
residences. In an ideal situation, every place which uses 
electricity for lighting the premise~ must use this light 
to prevent mishaps when the electricity suddenly goes off. 
However, there are some locations where requirement is a 
must. There are other applications like households, where 
its use is optional thus its purchase would depend upon 
the incane of the household. 

ASSEMBLY PROCESS 

The process of manufacture/assembly of the emergency 
lights involves following stages: 

1. Electronic Assembly 

The electronic control circuitry is the heart of the 
emergency light. It ensures that the device is safe, 
f o~lproof ancfias a minimum drainage on the life of the 
battery. Once a satisfactory circuit has been desigged 
and tested, this aspect of manufacture/assembly can be 
undertaken by semi-skillec workers. 

Tested components are stripped off insulation for 
proper contact. The components with proper lead lengths are 
then placed on top of the degreased printed circuit board. 
These are in turn soldered. Connected PC B0 ard is then ~ested 
for performance. Afi:U the components are soldered, switches, 
fuses and the leads are connected to the circuit board. The 
assembly is tested. 

2. Housing Assembly 

Housing can be either metallic or plastic or a 
combination thereof. Housing assembly consists of a steel 
lamp holder, reflector and glass/plastic shield. for the 
la1np. Two leads coming out of the housing are connected 
to the battery and the AC mains. 

It is normally the practice of emergency light 
manufacturers to obtain components or parts for the housing 
assembly from outside vendors. This is done to reduce the 
investment on machinery and also to reduce the space 
requirements. 

3. Fina! Asseuiblv 
After the housing assembly is built from the bought 

out components, the printed circuit board is placed in the 
housing, the leads,are connected to the lamp holder which 

•••• /3. 
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is fitted wit.~ a reflector and the shield. The glass shield 
is provided with plated trinming or a ring for aesthetic 
purposes. Depending upon the design, clamps are provided if 
unit is wall mounted type. A touch of paint, if necessary, 
ts also given. 

Testing 

The light is tested for (i) switching on at power 
disr.uption, (2) charqing of battery, and (3) duraticn of the 
light. If satisfactory, it is sent to despatch after packing. 

PRODUCTION SCHEDULE 

Based on singlu shift operation of 8 hours working 
per day and 300 days per year, annual capacity of the plant 
is proposed to be 10,000 pieces. Incidentally, this is the 
minimum economically viable capacity, keeping in view the 
essential, suggested machinery/equipment, space etc. 

REQUIRED MACHINERY AND EQUIPMENT 

1. Variacs Co to 260 V} 

2. Mul timeters 
3. Power Supplies Co to 30V 2 Amp} 

4. Oscillioscopes CO to 15 MHz} 

s. Stabiliser (1.1 KV, 200-240 V) 

6. Soldering Irons 
7. Desoldering Pumps 

8. Nose Pliers 

9. Tweezers 
10. Cutters 
11. Screw Driver set 

12. Work benches 

FOB(India) price of machinery & equipment:US$ l01 000(appro 

REQUIRED RAW MATERIAL AND COMPONENTS 

1. Tube (20W) 

2. Transistors 

3. Inverters 

4. Resistances 
5. Capacitors 

6. PCBs 

7. Battery (6V) 

•••• /4. 
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s. Rectifier 
9. Transformers 

10. Soldering Wire 

11. Flux 
12. Power Cords and connecting wires 

13. Mechanical chasis 

SOURCES OF fl.JPPLY 
All equipment, raw materials and components are available 

in India. However, these could also be procured from other 
countries like UK, West Germany, Japan, USA etc. Some of the 
equipment suppliers are given in the Annexure. 

REQUIRED UTILITIES 

Electric Power 
Power consumption/month 

!§QUIRED MANPOWER 

Production Manager 
Marketing & Purchase Ma-~ager 
Marketing/Purchase Assistant 
-Testing and Inspection 

Skilled workers 

Semi-skilled Workers 
Unskilled Workers 
Administration & Accounts 

REQUIRED AREA FOR PLANT SITE 

Building 

Land 

PROCESS FLOW SHEET 

: 20 KVA 

: 2200 KWH 

. 1 . 

. 1 . 

. 2 . 
: 2 

:12 
. 8 . 
. 2 . 
. ..L . 
.li.. 

: 250 sq.meters 
: 500 sq.meters 

Process Flow is shown in Fig.3. 

LJ:>CATIONAL CONDITIONS 
There are no special requirements for manufacture/assembly 

of Emergency Lights. They can be assembled in any moderately clea 
surroundings. Building should preferably be of RCC structure to 
minimise dust. Further, the factory should be situated close to 
big cities where the item is likely to have greater demand. 
DIVERSIFICATION PROGRAMME 

Once the unit is fully operational, Battery charger can 
also be produced utilising almost the same production 
facilities and marketing network. 
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1. Applied Electronics Limited 
-==--PLAB House 
A-5, Waqle Indl. Estate 
T}iane 400604, Maharashtra. 

2. Hindustan Instruments Limited 
704, Vishal Bbavan 
95, Nehru Place 
New Delhi 110 019 

3. Philips India Limited 
Annie Besant Road 
Shiv Sagar Estate 
B()lllbay. 

4. Batliboi & Co.Limited 
Jeevan Vihar Building 
Sansad Marg 
New Delhi 110 001. 

5. HM!' Limited 
Jeevan Tara Building 
Sans~d Marg 
New ~elhi 110 001._ 

ANNE XU HE 

6. The National Radio & Electronics C0 .Limited 
Mahakali Caves R0 ad, 
Chakala 
Andheri (east) 
BOmbay 400 093. 

OTHER COUNTRIES 

7. Philips Intl Bv, 
Scientific & Indl. Equipment Div. 
Dept. G, 
TO 111-4.Eindenhoven 
Neitherlands. 

8. Hewlett Packard Co. 
5 Comouter Drive 
South-Albany 
Hew York 122 05, USA 

9. Tektronix Inc, 
Dept.G 
P.O.Box 500 
Y3-314 Beaverton Oreqon - 97077 
USA. 
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10. Gould Inst. Ltd 
Design & Test System Division 
Dept. G, · 
Roebuck Road 
Hainault Essex 1G63UE 
UK 

11. TRUMPP GmbH 
STUTTGART 
D-7257 - DITZINGEN_l 
FRG. 

12. O.K. Industries Inc. 
3455, Corner Street 
New York 10475 
U.S.A. 



VOLTAGE STABILISERS PRODUClION PLANT PROFILE 

INTROOUcrION 

Excessive voltage variation is a constant hazard to 
electronic and electrical equipment. The automatic voltage 
stabiliser adjusts excessively high or low voltages into the 
desired voltage necess.1ry for the operation of the equipment. 
If there is any variation in the line voltage, it provides an 
output vo1tage at a predetermined level. Voltage stabiliser 
yields an accurate constant voltage, independent of the load 
power factor. Further, harmonic distortions are minimised. 
Photograph and circuit diagram of a typical voltage stabiliser 
are shown in Fig. 1 and 2 respectively. 

SPECIFICATIONS{TYPICAL) 

MARKET 

Input Voltage 
Output Voltage 
Frequency 

Capacity 

: 160 - 250 Volts, AC 
: 230 :!: 7.5% Volts, AC. 

: 50 Hz 

: O.S KVA & 0.25 KVA 

Voltage stabilisers are mainly used for stabilising 
input voltage to costly domestic and other electronic·and 
electrical equipment like TVs, refrigerators, desert coolers, 
air conditioners etc. in order to avoid damage due to low or 
high voltages. Thus, the demand of voltage stabilisers depends 
on the use of these appliances and equipment. In view of 
gradual rise in the standard of living in developing countries, 
the demand of TVs, refrigerators, etc. is bound to increase, 
thus increasing the demand for voltage stabilisers as well • 

• • • • /2. 
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MA~"'tIFACTURING PROCESS 

It is proposed to purchase all ~e compor.ents from 
outside and assemble them togeth~r. The assembly of voltage 
stabilisers involve mounting and soldering of electronic 
components on a PCB, final assembly in a metal housing, 
testing and packing. Before putting the components on PCB, 
they are sample tested so as to ensure that they meet 
required specifications. 

PROUDCTION SCHr"JT..E 

Based on single shift operation of 8 hours working per 
day and 300 days per year, annual capacity is proposed to 
be 10,000 nos. Incidentally, this is the minimum economically 
viable capacity, keeping in View the essential, suggested 
machinery/equipment, space etc. 

REQUIRED MACHINERY AND EQUIPMENT 

1. Variacs Co to 260V) 

2. Multimeters (3~ digits) 

3. Power Supplies Co to 30V, 2A) 

4. Stabilisers (1.1 KVA, 200-240 V} 

s. Soldering Irons 

6. Desoldering Pumps 

7. Drillin~ Machine 

a. Nose Pliers 

9. TWeezers 

10. cutters 

11. Screw Driver sets 

12. Work benches 

FOB(India} price of machinery & equipment: US$ 10,000 
(approx} 

REQUIRED RAW MATERIALS AND COMPONENTS 

1. Auto Transfoi:mers 

2. Transistors 

3. Capacitors 

4. Resistors 

s. Diodes 

••• • f3. 



6. Relays 

7. PCBs 

8. Voltmeters 

9. Potentiometers 

10. Neon Lamp 

11. Mechanical Chasis 

12. Switches and Socke~s 

13. Solder Wire 
14. Flux 
15. Hardware i.e. screws, bolts, nuts, etc. 

16. Misc i terns like connecting wires, power 
cord, fuses, etc. 

SOURCES OF SUPPLY 

.3. 

All equipment, raw materials and components are 
available in India. However, these could also be purchased 
from other countries like UK, West Germany, Japan, USAr etc. 
Some of the equipment suppliers are given in the Annexure. 

REQUIRED UTILITIES 

Electricity 

Power consumption/month 

RE8UIRED MANPOWER 

Production Manager 
Marketing & Purchase Ma.nager 

Marketing/Purchase Assistant 

Testing & Inspection 
Skilled Workers 

Semi-skilled Workers 

Unskilled Workers 
Administration/Accounts 

REQUIRED AREA FOR PLANT SITE 

Building 
Land 

PROCESS FLOW SHEET 

Process Flow is shown in Fig.3. 

: 20 KVA 

: 2200 KWH 

. 1 . 
: 1 
. l . 
: 1 . 4 . 
. 4 . 
. 2 . 
. 4 . 

20 

: 250 sq.meters 
: 500 sq.meters 
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LQC;..TIONAL CONDIT"'' ~S 

It is suggested that t.,e unit should be near a-big 
citv in order to redUce the cost of transoortation of finished 
goods as most of the stabilisers find appiications for 
refrigerators and TVs, used in cities and urban areas. 

DIVERSIFIC~:rION PROGR.~ 

Once the unit is fully established, power supplies 
can also be produced utilising almos~ the sar.ie production 
facilities. 
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ANNE XU RE 

INDI.~ 

1. Applied Electronics Limited 
.:i.PL.~ House 
A-5, Wagle Indl.Estate 
inane 400604, Maharashtra. . 

2. Hindustan Instruments Limited 
704, Vishal Bhavan 
95, Nehru Place 
New Delhi 110 019. 

3. Philips India Limited 
Annie Besant R0 2d 
Shiv Sagar Estate 
Bombay. 

4. Batliboi & Co. Limited 
Jeevan Vihar Building 
S-ansad Marg 
tlew Delhi 110 001. 

5. HM? Limi ~ed 
.Jeevan Tara Building 
Sansad Marg 
New Delhi 110 001. 

6. '?be National Radio & Electronics Co.Limited 
Hahakali Caves R0 ad 
Chakala 
Andheri (East) 
B()Rlbay 400 093. 

OT"'riER COUNTRIES 

7. Philips Intl Bv, 
Scientific & Indl. Equipment Div. 
Dept. G, 
TO 111-4 Eindenhoven 
Neitherlands. 

8. Hewlett Packard Co• 
5 Computer Drive 
South Albany 
New York 122 OS, USA 

9. Tektronic Inc, 
Dept. G 
P.O. Box 500 
Y3-314 Beaverton Oregon - 97077 
USA. 
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10. Gould Inst.Ltd 
Design & Test System Division 
Dept. G, 
Roebuck Road, 
Hainault Essex 1G63UE 
UK 

11. TRUMPF GmbH 
STUTTGART 
D-7257 - DITZINGEN-1 
FRG 

12. O.K.Industries Inc. 
3455, Corner Street 
New Y0 rk lfi475 
U.S.A. 
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ELECTRONIC WORKSHOP/SHOP FOR SERVICING/REPAIR PROFILE 

INTRODUCTION 

With a great upsurge in the demand for electronic goods 
like radios, Ns, electro-medical equipment etc. both for consumer 
and professional use, the demand for their repairs and 
maintenance is on the increase. So many cases are known of 
helpless consumers who get cheated by unscrupulous repairmen. 
Thus, there is a need for professional service centres, where 
one could get a relia~l~ service at reasonable price. 

MARKET 

The demand for various entertainment and other 
electronic equipment is continuously increasing A service 
centre could thus provide repair and servicing facilities for 
TVs, stereos, radios, two-in-ones, record players, VCRs/VCPs, 
calculator~, electronic typewriters etc. If professional 
services can be provided where the consumer does not feel 
that he has been taken for a ride and the service is provided 
promptly, the scheme should have very qood prospects. There may 
have to be a central off ice in a region which registers all the 
complaints and sends service technicians to attend to them. 
Another service station where specific or more complex repairs 
are undertaken may have also to be set up. 

PRODUCTION SCHEDULE 

Based on single shift operation of 8 hours working per 
day and 300 days per year, the workshop is expected to cater 
to the repair of the foilowing equipment annually1 

Nos per annum 
1. TVs(Colour & B/W) 3000 

2. Stereos,amplifiers, etc. 1000 

3. Radios, two-in-ones, 
record players 3000 

4. Office equipment like 
calculators,typewriters,etc. 3000 

•.•• /2. 
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However, the above equipment mix ~ould vary dependi~g 
upon the local re<r~irements. 

REQUIRED ~t?\CHINZRY AND E':iUIP.MENT 

1. Oscilloscope C0-10 MHz) 

2. Power iupplies { o-30V, 2A) 

3. Multimeters (3~ digit) 

4. PatternGenerator 

s. Signal Generator 

6. Audio Generator 

7. VTVM with H.T.Probes 

8. Voltage stabilisers 

9. Soldering irons 

10. Drill machine 

11. Hand tools 

FOB(India) price of machinery & equipment:US$ 40,000 
(approx) 

REQUIRED RAW MA.TERIAL AND COMPONENTS 

It will be necessary to maintain an inventory of 
electronic components which are general in nature. Some of 
~he major components to be stored are; 

1. Capacitors 

2. Resistors 

3. Diodes 

4. Transistors 

s. Speakers 

6. Hardware items 

SOURCES OF SUPPLY 

All equipment, raw materials and components are available 
in India. However, these could also be procured from other 
countries like UI<, West Germany, Japan, USA, etc. Names of 
some of the equipment suppliers are given in the Annexure. 

REQUIRED UTILITIES 

Electric P0wer 

Electricity consumption/month 

REQUIRED MANP:>WER 

Engineers 

Skilled Technicians 
ltlai-skilled Workers 
qnskilled Workers 
Administration & Accounts 

: 25 I<VA 

2800 KWH 

: 2 

:'16 
: 6 
: 2 
: 4 

30 

..•. /3. 



RE~UIRED AREA FOR ?LANT SITE 

Building 
Land 

LOCATIONAL CONDITIONS 

• 3. 

: 250 sq.meters 

: 500 sq.meters 

There are no special requirements for electronic 
workshop/shop for servicing/repairs. The building should be 
preferably of RCC structure to ainimise dust. Further, it should_ 
be situated close to urban areas where the need for such 
workshops exists. 

DIVERSIFICATION PROGRAMME 

Once the unit is fully operational, the jobs of 
repair of electro-medical equipment and process ~ontrol 
systems can also be taken up utilising almost the same 
facilities. 



1. Applied Electronics Limi~ed 
;l.PLi\3 House 
A-5 Wagle Indl. Estate 
Thane - 400 604 
Maharashtra. 

2. Hindustan Instruments Limited 
704, Vishal Bhavan 
95, N~hru Place 
New Delhi - 110 019. 

3. Phillips India Limited 
Annie Besant Road 
Shiv Sagar Estate 
Bombay. 

4. Batliboi & Co. Limited, 
Jeevan Vihar Building 
Sansad Marg, 
New Delhi - 110 col • 

• 
5. HM!' . Limited 

Jeevan Tara Building 
Sansad Marg 
New Delhi - 110 001. 

A:-!nexure 

6. The National Radio & Electronics Co.Limited 
Mahakali Caves Road, Chakala, 
Andheri (East) 
Bombay - 400 093. 

OTHER COIDlTRI:::S 

7. Phillips Intl Bv, 
Scientific & Indl.EqUipment Div. 
Dept. G, 
'l'Qlll-4 Eindenhoven 
Neither lands. 

8. M/s Hewlett Packard Co. 
5 Computer Drive South 
Albany 
New York.-12205 
USA 

9. Tektronix Inc, 
Oept.G., 
P.O. Box S·--o, 
y3.314 Beaverton Oregon-97077, 
USA. 
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10. Gould Instr>.:ment Limited, 
Design & Test System Division 
Deptt.G. Roebuck Road, 
Hainault Essex 1G63UE 
UK 

11. H/s TRUMPF GMBH 
STUTTGART 
D-7257 - DITZI?:!GEN - 1 
FRG 

12. O.K.Industries INC. 
3455, corner street 
New York - 10475 
U.S.A. 
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TEMPERATURE CONTROLLER PRODUCTION PLANT PROFILE 

INTRODUCTION 

A temperature controller plays an important role in the 
field of process control instrumentation. The electronically 
operated temperature contr~ller is very accurate and withstands 
large temperature variations. The device consists of a 
temperature sensinq element and a low frequency amplifier followed 
by a power amplifier. The output of the amplifier is connected 
to a relay system which in turn controls the temperature. 

A photograph and a block diagram of a typical 
temperature controller are $hOWD in Fig. 1 and 2 respectively. 

SPECIFICATIONS(TYPICAL) 

HARI<ET 

Temperature Range 

Accuracy 
Resolution 
Display 

Sensor 

: o to 4so•c 
: ±. 1°C 
: l°C 

: Analogue/Digital 

: 'l'hermocouple, K type. 

Temperature controllers find vide usage in process 
industry, furnaces, air-conditioning plants, etc. With the 
increase in manufacturing activities and the standard of livingL 
the demand for temperature controllers is bound to increase. 
However, to ensure sales, the manufacturer should preferably 
tie-up'with the companies manufacturtng air-conditioners, 
air-conditioning plants, furnaces and process control 
instruments. etc. 

ASSEMBLY PRCX:::ESS 

The electronic components are mounted and soldered on 
printed circuit boards. The sub-assemblies are tested for 
frequency response, output power, distortion etc. These are then 
assembled into main ·assembly. The main assembly is·tested for 
operation under various temperature ranges and the output is 
calibrated. 

• ... /2. 
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PRODUCTION SCHEDULE 

Based on single s~ift operation of 8 hours working per 
day and 300 days per year, annual capacity of the plant is 
proposed to be 10,000 nos of temperature cobtrollers. Incidentally, 
this is the 'llinimum economically viable capacity, keeping in 
view the essential, suggested machinery/equipment, space etc. 

REQUIRED MACHINERY AND EOOIPHEN"l' 

1. Oscilloscopes Co to 15 MHz) 

2. Power Sllpplies Co to JOV, 2A) 

3. Standard Temperature SourceCo-soo•c) 
4. Stabilizers Cl.l ~200-240V) 
s. Multimeters (~ digit) 
6. variacs Co to 260V) 

7. Soldering irons 
a. Drilling machine 

9. Hand tools like nose plier, tweezer, cutter, 
screw driver set. etc. 

FOBCindia) price of machinery & equipment: US$ Sv,000 
(approx) 

REQUIRED RAW MATERIALS AND COMPONENTS 

1. ICs 

2. Transistors and diodes 
3. Capac! tors 
I. Resistances 

s. Calibrated temperature scale or LED's 
6. Zenors 

7. Thermocouples 
a. PCBs 

9. Transformers 
10. Bridge Rectifiers 
11. Regulators 

12. Potentiometers 
13. Multiturn pots 

14. Dial indicators 

15. Main Leads, fuses, switches etc. 
16. Mechanical chasis. 

• ••• /3. 
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SOURCES OF SUPPLY 
Cexceot standard te-neratu=e scurce) 

All equipmentl raw mat~rials and.components are available 
in India. However, these could also be procured from other 
countries like UK, West Germany, Japan, USA, etc. Names of some 
of the equipment suppliers are given in the Annexure. 

jEOUIRED UTILITIES 

Electric Power 

Electricity consumption/month 

REQUIRED HANPCMER 

Production Manager 

Marketing Manager 

Purchase Haoager 

Marketing & Purchase Assistants 

Testing & Inspection staff 

Skilled Workers 

semi-skilled Workers 

Unskilled Workers 

Administration & Accounts 

REQUIRED AREA FOR PLANT SITE 

Building 

Land 

PROCESS FLOW SHEET 

Process Flow is shown in Fig.3. 

LOCATIONAL CONDITIONS 

: "olO KVA 

: 4400 KWH 

. 1 . 

. 1 . 

. 1 . 
: 4 

: 4 

: 10 

: 3 . 2 . . 4 . 
30 

: 500 sq.meters 

: 1000 sq.meters 

There are no special requirements for manufacture/assembly 
of temperature controllers. They can be assembled in any moderately 
clean surroundings. The ~actor.y should preferably be situated in 
urban area, close to air-conditioner and/or process control 
instrument manufacturers. 

DIVERSIFICATION PROGRAMME 

Once the unit is fully operational, temperature indicators 
can also be produced utilising almost the same production 
facilities and marketing network. 
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_;:-ine:~ure 

1. 

INDIA 

Aoplied Slectronics Limited 
APh~B Hcuse 
A-5 Wagle Indl. Estate 
Tha~e - 400 604, 
Maharashtra. 

2. Hindustan Instruments Limited 
704, Vishal Bhavan 
95, Nehru Place 
New Delhi - 110 i19. 

3. Phillips India Limited 
Annie Besant Road, 
Shiv Sagar Estate 
Bombay. 

4. Batliboi & Co. Limited 
Jeevan Vihar Building 
Sansad Mai:·g, 
Hew Delhi - 110 001 

5. HMT Limited 
Jeevan Tara Building 
San$ad Marg 
New Delhi - 110 001. 

6. The National Radio & Electronics Co.Limited 
Mahakali Caves Road, Cgakala, 
Andheri (East) 
Bombay - 400 093. 

OTHER COUNTRIES 

7. Phillips Intl Bv, 
Scientific & Indl.Equipment Div. 
Dept. G, 
TQlll-4 Eindenhoven 
Neitherlands. 

8. M/s Hewlett Packard Co. 
5 Computer Drive South 
A~bany 
New York-12205 
USA. 

9. Tektronix Inc. 
Dept. G.,, 
P.O.Box 500, 
Y3-314 Beaverton oregon-97077, 
USA. 
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1~. Gould Instr.llilent Limited, 
Design & Test System Division 
Oeptt.G. Roebuck Road, 
Hainault Essex 1G63UE 
UK. 

11. M/s TRTJMPF GMBH 
STUTTGART 
D-7257 - DITZr.1GEN - 1 
FRG. 

12. O.K.Industries INC. 
3455, Corner Street, 
New York - 10475, 
USA. 

13. Grant Instruments Cambridge Limited 
Barrington 
Cambridge 
CB 25 OZ 
UK. 



• l nrrERCOMMORICATIOH EOOXPMENT PR<DUCTION PLANT PROPILE 

INTRODUCTION 

With the advent of technology, office automation has 
grown at a very fast pace. Of~ice of today is aiming at 
maximising the efficiency at low operational cost. For that, 
a proper flow of precise information at high speed is necessary 
to make quick decisions. IntercOlllllWlication equipment is one 
such device, meeting these requirements in offices, industry, 
conmercial establishments etc. 

. Just by pressing a button on an interc<a11UDication 
equipment, one can consult one's managers, direct his office, 
get all the desired information, even hold a conference and •11 
this without moving from one's table. That is vhy, the 
interc()llll!Unication equipment has become an absolute necessity 
in modern offices. 

A photograph and a block diagram of a typical 
interconmunication equipment are shown in Fig.I & 2 respectively. 

SPECIFICATIONS('.l'YPICAL) 

MARKE'? 

mo. of lines 
-Ring Supply 

Laap Supply 

5Pecial Features 
·conference and transfer 

ca11 f oxvarding 
Conseltation hold 
Group call pick-up 
Paging facility 

: 5 to 40 

: llOV AC 

: lOV AC 

The manufacture of intercocmanication equipment is 
lucurative business in view of its demand in all the-modern 
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day off ices and conmercial establishments. The application of 
interconmunication equipment is inrnense and its demand is ever 
increasing. Some of the areas of application are; 

Off ices 

- Defence establishments 

Large bu.ildinqs 

- Theatres and cinemas 

Conference balls 
Marsballinq yards 

Hotels, etc. 

ASSEMBLY PROCESS 

Electronic compc)nents suC:b as resistors, capacitors, 
diodes, transistors and ICs etc. are mounted and a!C'sembled •.xi a 
printed circuit board which acts as an audio amplifier. The 
amplifier is.tested for varie>Us electrical characteristics such as 
aq,lification, distortion and frequency response. It is then 
finally assembled before packing and forwarding. 

PROOUC'fiON SCHEDULE 

Based.on·~ingle shi~ operation of 8 hours vorkinq per 
day and 300 days per year, annual capacity of the plant is 
proposed to be 3,000 lines. Incidentally, this is the min~ 
economically Yiable capacity, keeping in view the essential, 
suggested machinery/equipment, space etc. 

RBQOIRED MACHIRERY AND EQUIPMENT 

1. Oscilloscope (15 MHz) 
2. Mal.ti.meters {]Is digit) 
3. Power supplies (0-30V;2A) 

4. Distortion analyser 

s. Output power meter 
6. Voltage stabiliser 
1·. Assembly tools including solderinq 

irons, pliers, cutt~rs, etc. 
8. Drilli~q machine 

POB(India)price of machinery & equipment: US$ 30,000(arprox 

REQUIRED RAW MATERIALS AND COMPONENI'S 

1. Active coilponents namely ICs, transistors, diodes. 
2. Passive components namely resistors, capacitors 

3. LEDs 

4. Moulded parts, c:aain9 etc. 

• ••• /3. 
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S. Transmitter & reeeiver modules 
6. Ringers 
7. Dialers 

8. Push button switches 
9. Bard.ware, vi.res, cables, leads, etc. 

SOURCES OF SUPPLY 

All equipment, rav materials and ccmpobents are available 
in India. However, these could also be procured from other 
countries like UK, West Gexmany, Japan, USA, etc. Names of some 
of the equipment suppliers are given in the Annexure. 

REQUIRED TJ'l'ILITIES 

Electric Power 
Electric~ty consumption/month 

RECtJIRED MANPOWER 

Production Manager 
Marketinq Manager 
Purchase Manager 
Marketing/Purc:hase Assistants 

. Testing and Inspection Staff 
Skilled WOrlcers 

Semi-aki.lled Workers 
Unskilled Workers 
Administration & Accouats 

REQUIRED AREA POR PLANT SITE 

Building 
Land 

PROCESS PLOW SHEET 

Pr~ess Flow is shown in Piq.3. 
LOCATIONAL CONDITIONS 

: 30 KVA 

: 3300 KWH 

I 1 
I 1 
• 1 • . "2 • . 2 . 
I .5 
. 3 . 
• 2 • 
I ' 2: 

s 400 sq.meters 
s 800 sq. meters 

There are no special requirements for manufacture/assembly 
of inte;oc011111UDication equipment. They can be assembled in any 
moderately ctean surroundings. Building should preferably be 

•••• /4. 
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of RCC structure to minimise dust. Further, factory should be 
situated close to a big city where the item is likely to have 
qreater demand. 

DIVERSIFICATION PROGRAMME 

Once the unit is fully q>erational, assembly of telephone • 
instruments can also be taltmup utilising almost the same 
production facilities and marketinq network. 
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INDIA 

1. Applied Electronics Limited 
APLAB House 
A-5 Wagle Indl. Estate 
Thane - 400 604 
Maharashtra. 

2. Hindustan Instruments Limited 
704,Vishal Bhavan 

3. 

s. 

95,Nehru Place 
Nev Delhi - 110 019. 

Phillips India Limited 
Annie Besant Road 
Shiv Sagar Estate 
Bombay. 

Batliboi & Co.Limited 
Jeevan Vihar BuildinCJ 
Sansad Marg, 
lfev Delhi - 110 001. 

BM1' Limited 
Jeevan Tara Building 
Sansad Marg 
lfev Delhi-110 001. ~ 

Annexure 

'fbe Rational Radio & Electronics CO.Limited 
llahakali caves Road,Cbakala, 

7 

7. 

a. 

9. 

ADdheri (East) · 
Bosbay - 400 093. 

OTHER COUNTRIES 

Phillipa Intl. Bv, 
Scientific & Indl.gqliipment Div. 
Dept. G, 
TQ111-4 Eindenhoven 
Reitherlands. 

!V's Hewlett Packard co. 
5 Computer Drive South 
Albany 
Nev York-12205 
USA 

Tektronix Inc. 
Dept. G., 
P.O.Bo.x 500 
Y3-314 Beaverton Oregon-97077, 
USA. 
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Gould Instrument Limited, 
Design & Test System Division 
Deptt.G.Rocbuck Road, . 
Hainault Essex 1G63UE 
UK 

11. IVs TRUMPP GMBH 
STUTTGART 
0-7257 - OITZINGEN - 1 
FRG 

12. O.K.Induetries INC. 
3455,corner Street 
Hew York - 10475, 
USA. 



COMPUTER SO:FTJllARE PRODUCTION PLANT PROFILE 

INTRODUCTION 

The moment we talk of computers.it automatically refers 
to two very distinct aspects namely; computer hardware and 
computer software. Camputer hardware is the physical machine. 
To make the computer run, certain instructions and programmes 
have to be fed into it. These instructions and progra.rrmes 

are called computer software. 

The software itself further can be split into two 
components; 

1. System software 

2. Application software 
The system software implies the development and 

production of compilers; interpretors; operating systems or 
programme utilities for the computer operation. Such software 
generally takes maty manyears of developmental efforts. Hence, 
these are very expensive. On the other hand, application 
software aims at generating standardised programmes to be 
utilised at the user end. This software is in the area of 
billidg, financial accounting, management information system, 
project monitoring etc. 

Software costs have been increasing continuoasly over 
the years. On the other hand, the cost of ccmputing has 
been going down at the rate of 20% per annum over the last 
two.decades, mainly because the hardware costs have dropped 
by a factor of 1000 since 1955. The ratio of software costs 
to hardware costs is today 1.5 to 1, and is threatening to 
reach 3 to 1 in near future. 

The reasomfor this steady increase in software cost 
are three fold. First, there is a greater demand for 
software for performing the normal tasks in a better way, as 
well as for performing more number of tasks. Second, software 
maintenance costs are extremely high. And thirdly, costs have 
been increasing due to general inflation and non-availability 
of manpower. 

. ••. /2. 
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The advancement in the computer technology during t.~e 
last 2 decades has been phenominal. As a result, computers 
have become; 

Smaller in size 

Bigger in storage capacity 

Faster 

Highly reliable 

The cost/performance ratio of 5 major categories of 
computers introduced by IBM, the world leader in computers 
during last two decades or so is given in Annexure-I. The 
same validates the trend listed above. 

But the software has not been able to keep pace with 
the advancements in the hardware field. It is often stated 
that only 35% of the computer potentialities are being 
utilised worldover due to the software limitations. Thus, 
a computer is as versatile as its. software. · 

According to one of the study reportspertaining to 
us markets, it has been predicted that market for microcom~uter 
software alone which was about US$ 2 billion in 1985, will · - -
go up to US$ 25 billion by 1990. Efforts are also on to 
standardise software pr~grammes which can run on any type of 
hardware. A fair amount of software standardisation has already 
been achieved in the range of personnal computers and the 
same are available off the shelf. 

In India also, the computers are passing through a 
boom period. It is the onl·: industry having an annual growth 
rate of more than 60%. Similar is going to be the scenerio 
in other developing countries. 

SOFTWARE ACTIVITIES 

Software activities carybe grouped as; 
Software development 

Software execution/production 
Software quality assurance 

Software refinements/enhancements 
Software maintenance 

Support software 

Software development includes design cycle till the 
release of the software for 'production' • The activities . 
required to 'run' the software or to make it '.runnable' for 
a given application are grouped under software execution/ 
production. Quality assurance activities refer to exhaustive 
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testing done by groups other than developers to 'evaluate' 
the software. 

Software Develooment cycle 

The various activities that can be listed under this 
cycle and the relative degrees of complexity in these are 
as under; 

1. System studies 
2. Specification generation 

3. System design 

4. High level design 

S. Module inplementation 
6. Coding, loading, assembly {compilation) 

7. Test plan :;>reparation 

8. Test data preparation 

9. Testing {module level) 
10. Integration and test (system level) 

11. Field introduction and support 

12. Documentation; 

- design 

- user 

- maintenance 

software ExecutionjPrqgyction 
The activities in this classification pertains to 

efforts required either in making the developed systems 
'runnable' or running the software on a day-to-day basis. 

Software Quality Assurance 
As depicted in Fig.l, quality assurance activities 

account for 13% of the costs of a typical software development 
cycles. Users and developers have now realised that software 
problems are tricky and the longer they stay latent, the more 
disastrous are their effects and the More costly is the fix. 
In fact, a 'bug' caught in the field can cost more ~han 
thirty times the one found at the coding testing phase. 

The economics of fixing 'bugs' during the development 
cycle has given girth to a new service-oriented industry in 
the software field called software evaluation and quality 
assurance. 

SOftware Refinements/Enhancements 
. Refinements(performing the same tasks more efficiently 

or more flexibly) and enhancements (performing oth~r tasks) 
require changes in existinq software packages. .,_ ddditions 

•... /4. 
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or alterati·::ms in a 'wor~ing' package is dangerous because 
the implic~tions of such changes are nat always obvious. 
Exhaustive testing subsequent to the ch:nges is the only way 
to ensure reliability but is often not carried o~t because of 
high costs and shortage of manpower. However, such compromises 
hurt in the long run. 

software Maintenance 
Since the .acti··i ty requires constant interaction with 

the ultima~e user, and since updates affect production on a 
day-to-day basis, the software maintenance market is not 
tc.?pable by working from a deyeloping country. 

Snpoort SOf tware 
The required skills and complexity levels for the 

support software has all the levels of any other software. In 
large software projects, where support software is concurrently 
dev~loped, it is common experience that support software deman~s 
equal cesources costing about 50% of the total :development cost. 
What makes this class of software distinct is that unlike other 
'custom' softwar~ p~::>ducts, these products can have a much 
wider market. T~~re are success stoiies of groups of
entcepreneurs d·:-veloping goods support software for some 
popular machines. As time progresses and as developing 
countries reac.1 a level of competence, support software will 
be a ~,v area for exports due to its 'mass' market potential. 

PRUDUCJ.'ION SCHEDULE 

Based on single shift operation of 8 hours work:! ~. per 
day and 300 days per year, annual business of software 
devE. :.opment and data processing is expected to be of the 
order of US$ S00,000. Incidentally, this is the minimum 
economically viable capacity, keeping in view the essential, 
suggested machinery/equipment,space etc. 

REQUIRED MACHINERY AND EQUIPMENT 

1. A computer system with the following configurations; 
Item s:eecif ications Ouan;titv 
1) CPU with floating 16/32 bits One 

point-co-processor 
2) Main Memory 1024 KB One 
3) Floppy disk drive 5.Ji• DSDD One 
4) Hard disk drive 80 MB Two 
S} Magnetic tape drive 9 tracks One 

(Streamer) 800/1600 bpi 
2400'spool 

6) Line Printer 600 Lpm One 

•..• /5. 



~) Online VDU's 

8) Offline data entry 
machines 

Standard 
detachable 
keyboard 

Full screen 
detachable 
keybeard 

2. Uninterrupted pO!iier supply (5 KVA} 

.s. 
Four 

Fcur 

3. Diesel Generator as stand-by power supply ( 60 KVA) 

4. Voltage Stabilizers 

S. Isolation Transformers 

6. Miscellaneous equipment like vacuum cleaner, 
de-humidifier, etc. 

FOB(I0 dia) price of machinery & equipment: US$ 100,000(approx) 

REQUIRED RAW MATERIALS AND COMPONENTS 

1. Computer media including floppies, magnetic tapes, 
disk packs. 

2. Printer ribbons 

3. Computer stationery 

4. System software packages. 

SOURCES OF SUPPLY 

All equipment, raw materials and components are available 
in India. However, these could also be procured from other 
countries like UK, West Germany, Japan, USA, etc. Names of 
some of the equipment suppliers are given in the Annexure-II. 

REQUIRED UTILITIES 

Electric Power 

Power consumption/month 

REQUIRED MANPOWER 

Software Development Manager 

Marketing/Purchase Manager 

Marketing/Purchase Assistant 
Sr.System Analyst 
SystemAnalyst 

Programmers 

Jr Programmers 

Data Entry Operators 

Administration/Accounts 

: 7"5 KVA 

: 8 3 00 K"W'IH 

. 1 . 

. 1 . 

. 1 . 

. 2 . 

. 4 . 

. 8 • . 4 . 

. 5 . 
: 4 

30 
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RECUI~ ARE.~ FOR PLANT S~TE 

Building 
Land 

LOCATIONAL CONDITIONS 

.6. 

: 400 sq.meters 

: 800 sq.meters 

Building should ~ of RCC structure so as to make it 
dust free and almost wholly air-conditioned. The fac·..;ory 
should be situated in urban areas and big cities for th~ 
following reasons; 

1. Better housing, schooling and entertainment 
facilities for software engineers. 

2. Be~ter market because most of the industrial 
houses and off ices requiring software and 
data processing are likely to be situated there. 



COST PERFORNA.NCE DATA OF 

FIVE GENER'.TIONS OF IBM MAINFRAfl.E COMPUTERS 

System Year Maximum Cost Price 
Name Intro-

=1in 
per per 

duced MIP* Megabyte 
megabytes) Cin 

$ xlOOO) 
{in $xlOOO) 

360 1964 1 3,500 1,600 

370 1970 16 2,000 100 

3030 1977 32 400 25 

308X 1981 128 240 16 

3090 1985 192 180 7 

• 
* HIP stands for Million instructions per second 

(Source: New York Times, February 13, 1985). 
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Annexure-Jt 

INDIA 

1. Electronics Systems ?unjab Ltd.(ESPL) 
B-81, Phase VII, Industrial Area 
SAS Nagar, 
Chandiqarh-160 055. 

2. Hindustan Computers Limited(HCL) 
G-8, 9 & 10, 
Roida Complex, 
Distt.Ghaziabad(U.P). 

3. DCM Data Products 
2nd Floor 
8-E, R~ni Jhansi Road, 
New Delhi-110 055. 

4. The National Radio & Electronics Co.Limited 
Hahakali Caves Road,Chakala, 
Andheri (East) 
Bombay-400 093. 

5. Applied Electronics Limited 
APLAB House 
A-5 Wagle Indl.Estate 
Thane-400 60"4 
Maharashtra. 

5. Wipro Information Technology Limited 
55,Conrnunity Centre, Basant Lok 
vasant Vihar, 
•ew Delhi-110 057. 

7. Batliboi & Co.Limited 
Jeevan Vihar Building 
Sansad Marg, 
Rew Delhi-110 001. 

OTHER COUNTRIES 

8. M/s Hewlett Packard Co. 
5 Computer Drive South 
Albany 
New York-12205 
USA 

9. Digital Equipment Corporation, 
77 Reed Road, 
HL02-1/El0, 
Hudson, 
HA01749, 
USA. 
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Texas Instruments Incorporated, 
P.O. Box 402430, 
Dept.DNA213EC, 
Dallas, 
Texas 75240 

11. International Business Machines (IBM) 
Armonk, N. Y. 
USA 



GRAIN MOISTURE METER PRODUCTION PLANT PROFILE 

:;'.NTRODUCTION 

in moisture meter is a device for the measurement of 
moisture content in different kinds of grains like wheat, 
paddy, maize etc. The measurement of moisture is based on the 
principle of change in capacitance with moisture content. 

The s~ttple to be tested is poured slowly into the 
sensor container. As soon as the pre-determined weight of 
grain has been poured into the container, contact is made and 
percentage of moisture conent is displayed. 

A photograph and block diagram of a typical grain 
moisture meter are shown in Fig. 1 and 2 respectively. 

SPECIFICATIONS(TYPICAL) 

MARKET 

Principle of Operation 

Operating Temperature 

Optimum Working Temperature 
Range 

Accuracy 
Display 

: Capacitance variation 

: 0°C to S0°C 

: 15°C to 45°C 

: 5% to 25" 

: ± o.s% ~ 1 digit 
: 3 Digit LED 

In addition to the use of grain moisture meter in 
laboratories, it finds wide applications in grain storage 
and grain processing. With the increase of grain production 
in ~eve~oping countries, the demand for grain moisture meter 
is going to grow steadily. 

ASSEMBLY PROCESS 

It is proposed to purchase all the components from 
outside and assemble them together. The assembly of grain 
moisture meter involves mounting and soldering of elect.r.onic 
components on PCB, assembly of sheet metal housing including 
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LED display device, switches/push buttons, etc., After final 
•ssembly, the grain moisture meter is tested and calibrated 
for various types of grains. 

PRCJJCCTIOH SCHEDULE 

Based on single shi~ operation of 8 hours working per 
day and 300 days per year, annu~apacity is proposed to be 
2,000 nos. Incidentally, this is the minimum. economically 
viable capacity, keeping in view the essential, suggested 
machinery/equipment, space etc. 

REQUIRED MACHINERY AND EQUIPMENT 

1. Oscilloscopes (10 MHz) 

2. Multimeters (3~ digit) 
3. Capac! tance meters 

4. Power supplies (0-30V,2A) 
S. Soldering irons 
6. Drilling machine 
7. Hand tools etc. 
8. Voltage Stabiliser(l.l KVA) 
FOB(India) price of machinery and equipment:U5$ 30,000 

(approx.) 
REQUIRED RAW MATERIALS AND COMPONENTS 

1. ICs 
2. Microprocessors 
3. Transistors 
4. Diodes 
s. Resistors 

6. LEDs 
7. Capac! tors 
a. PCBs 
9. Transformers 

10. sensors 
11. Cabinets 
12. Switches, push buttons, wires,leads, etc. 

SOURCES OF SUPPLY 

All the equipment, raw materials and components are 
available in India. However, these could also be purchased from 
other countries like UK, West Germany, Japan, USA, etc. Names 
of some of the equipment suppliers are given in the Annexure • 

• . . • /3. 



REQUIRED UTILITIES 

Electricity 

Power consumption/month 

REQUIRED MANPOWER 

Production Manager 

Marketing/PUrchase Manager 

Marketing/Purchase Assistants 

Testing & Inspection Staff 

Skilled Workers 

Semi-skilled WOrkers 
Unskilled Workers 

Administration & Accounts 

REQUIRED AREA FOR PLANT SITE 

Building 

Land 

PROCESS FWW SHEET 

Process Flow is shown in Fig.3. 

LOCATIONAL CONDITIONS 

• 3. 

: 25 KVA 

: 2800 KWH 

. 1 • . 1 . 

. 2 . 
: 2 
. 5 . 
. 3 . 
: 2 

: 4 

20 

: 250 sq.meters 

: 500 sq.meters 

There are no special requirements for manufacture/assembly 
of grain moisture meters. These can be assembled in any 
moderately clean surroundings. Building should preferably be 
of RCC structure to minimise dust. 

DIVERSIFICATION PROGRAMME 

Once the unit is fully operational, other agri-electronic 
equipment like soil moisture meters, soil test kits, grain 
analysers, etc. can also be produced utilising almost the same 
production facilities and marketing network. 
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1. Applied Electronic~ Limited 
APLAB H,.u:;;e 
A-5 Wagle Ind!. Estate 
Thane .• 400 604, 
Maharashtra. 

2. Hindustan Instruments Lir.1ited 
704, Vishal Bhavan 
95, Nehru Place 
New Delhi - 110 019. 

3. Phillips India Limited 
Annie Besant Road, 
Sh5.v Sagar :::state 
Bombay. 

4. Batliboi & co.Limited 
Jeevan Vihar BuildillJ 
Sansad Marg, 
New Delhi - 110 001. 

S. HMT Limited 
Jeevan Tara Building 
Sansad Marg, 
New Delhi - 110 001. 

Anne:{Ure 

6. The National Radio & Electronics Co.Limited 
Mahakali Caves Road, Chakala, 
Andheri (East) 
Bombay - 400 093. 

OTHER COUNTRIES 

7. Phillips Intl Bv, 

9. 

Scientific & Indl.Equipment Div. 
Dept. G, 
TQlll-4 Eindenhoven 
Neitherlands. 

M/s Hewlett Packard Co. 
5 Computer Drive South 
Albany 
New York-12205 
USA. 

Tektronix Inc. 
Dept. G, 
P.O.Box 500, 
Y3-314 Beaverton Or~gon-97077, 
USA. 

• 
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RADIO AND TV COILS PRODUCTION PDANT PROFILE 

INTRODUCTION 

Coils are used in resonant circuits for tuning of 
radios and TVs. Coils are also used in •eflection circuits 
of TV receivers for linearity control. They also find other 
a···plications likeLresonant circuits, filters etc. !or Lin 
conmunication equipment. Coils are of two types namely 
fixed and variable. 

Since these items are small in size and low in ctst, 
their production is well suited to small scale sector. 

A photograph of typical radio and TV coils is 
shown in Fig.l. 

SPECIFICATIONS(TYPICAL) 

MARKET 

1. MW OSC coil~ 
SW OSC coils 
SW Aerial coils 
lODID & 7nm 

2. AM/FM IFTs lOmm & 7nm 
TV-Video IFTs 
TV-Sound IFTs 
300 Kc/s-SOMc/s 
0.2uH-2mH 

3. variable Inductors 
o.s uH-40raH 

With the increase in radio and TV n~twork, particularly 
in developing countries, the demand for radios and T.s is 
growing steadily ther~by improving ti,e market for these 
components. It is suggested that the unit may have a ti~ ·~P 
with few TV and radio manufacturers to supply the ~re'· .... 
as ancillary items • 
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ASSEMBLY PROCESS 

Coils can be wound either with or without using a 
magnetic core. They are called magnetic core coils and air
core coils respectively. Air coils can be either self
supporting where turns are wound without any supoort/former 
or those wound on a plastic fonne~. The procesS{involves 
winding of copper wire using a coil-winding machine. After 
winding, the ends are taken out and tinned after removing the 
insulating enamel. A good coil winding machine ensures unifonn · 
winding and pressure to produce coils of consistant quality. 

In case of coils and allied items using ferrite as a core~ 
the coil is wound on a bobbin which has a plastic base. This 
base is a moulded piece and has connecting pins on which the 
coil ends are soldered.. The ferrite cores are then fixed on 
the base and a metal can is placed for shielding the winding 
wherever necessary. Only the connecting pins project outside 
the can. 

The general practice adopted for assembly of coils and 
allied items is to get most of the parts like moulded bases, 
bobbins, cans, ferrite cores, copper wire, etc. from other 
parties who produce these in large quantities and supply them 
at cheaper rates. Only the coil winding, assembly and testing 
is done in-house. 

In a number of cases, impregnation and bake-curing is 
done to protc~t the coils from weather effects. For this, an 
oven ~s required to be installed in house. 

Ve-ry, careful and strict testing is required to be dona 
to pro<'uce coils of acceptable quality. Basically continuity, 
insulat~on, inductance and 0 factor of the coils are measured. 

PRODUC!~ SCHEDULE 

Based on single shift operation of 8 hours working per 
day, and 300 days per year, annual capac i_ ty of the plant is 
proposed to be 5,00,000 nos. Incidentally, this is the minimum 
economically viable capacity, keeping in view the essential, 
suggested machinery/equipment, space etc. 

REQUIRED MACHINERY AND EQUIPMENT 

1. Coil Winding machines 
2. Signal Generatoxs 
3. 0 11\t!ters 
4. U:R Bridges 
s. Impregnation tank 

6. <..ven 
7. Drilling machi~e 
8. Soldering irons 
9. Multimeters 

10. Hand tools like nose plie.t1.1Jtweezers and cutters etc • 

. . • • /3. 
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FOB(India) price of machi~~ry & equipment: US$ 60,000 
(approx. 1 

REQUIRED RAW MATERIAL AND COMPONENTS 

1. Super enamelled copper wire 
-

2. Formers 

3. Casing and clamps 

4. Cores (Ferrite) 

5. Metal cans 

6. Plastic base 

7. Insulation material 

8. Hardware items 

SOURCES OF SUPPLY 

All equijment, raw mate, . and components are available 
in India. However, these could ~~so be procured from other 
countries like UK, West Gennany, Japan, USA, etc. Names of 
some of the equipment suppliers are given in the AnneX\.•.re. 

REQUIRED UTILITIES 

Electric P0 wer 

Electricity consumption/nonth 

REQUIRED MANPOWER 

Pr~uction Manager 
Marketing & Purehase Manager 

Marketing & Purchase Assistants 

Testing and Inspection Staff 

Skilled Workers 

Semi-skilled Workers 

Administration & Accounts 

REQUIRED AREA FOR PLAN": 5ITE 

Building 
Land 

:: 50 KVA 

: 55:>0 KWH 

: 
. • . . 
. . . . 
• . 
. • 

1 

1 

2 

3 

5 

2 

2 

: 500 sq.meters 

: 1000 sq.meters 
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?~OCESS FLOW SfEET 

Process Flow is shown in Fig.2. 

LOCATIONAL CONDITIONS 

There are no special requirements for manufacture/assembly 
of radio and TV coils. They can be assembled in any moderately 
clean surroundings. The building should be of RCC structure to 
minimise dust. Further, the factory should preferably be s4tuated 
close to TV and radio manufacturing units. 

DIVE~IFIC..l\.TION PROGRAMME 

Once the unit is fully operational, other related items 
like transformers, chokes, etc. can also be produced utilising 
almost the same production facilities and marketing network. 
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I~7DIA 

1. Applied Electronics Limited 
APIAB House 
A-5 Wagle Indl. Estate, 
Thane - 400 604, 
Maharashtra. 

2. Hindustan Instruments Limited 
704, Vishal Bh:van 
95, Nehru Place 
New Delhi - 110 019. 

3. Phillips India Limited 
Annie Besant Road, 
Shiv Sagar Estate 
Bombay. 

4. Batliboi & Co.Limited 
Jeevan Vihar Building 
Sansad Marg, 
New Delhi - 110 001. 

5. HMT Limi ted,r 
Jeevan Tara Building 
sansad Marg 
New oelhj-110 001. 

Anne:cur-e 

6. The National Radio & Electronics Co.Limited 
Mahakali Caves Read, Chakala, 
And!"leri (East) 
Bombay - 400 093q 

0Ti£R COTJNTRIES 

7. Phillips Intl Bv, 
Scientific & Indl.Equipment Div.~ 
Dept. G, 
TQlll-4 Eindenhoven 
Neitherlands. 

8. M/s Hewlett Packard Co. 
5 Computer Drive South 
Albany 
New York-12205, 
USA 

9. M/s TRUMPF GMBH 
STUTTGART 
D-7257 - DITZ!l-:GEN - 1 
FRG. 

10. O.K.Industries IN~. 
3455,Corner Street 
New York - 10475, 
USA 



TEAem!G AIDS PRODU~ION PLANT PROFILE 

INTRODUCTION 

The electronic teaching aids are demonstration bOards 
which enable the students to learn or perform experiments in 
illustrative ways. Electronic Teaching Aids are used in schools, 
colleges, industrial t:aining institutes, polytei=hnics, etc. for 
teaching electronics. These aids are in the form of training 
kits for learning the working and applications of various 
electronic components like diodes, transistors, ICs etc. 

Block diagrams of 3 types of typical electronic teaching 
aids (as sample) are showin in Fig. 1,2 and 3. 

SPECIFICATIONS(TYPICALl 

1. IC Trainer 

To construct and test the following experiments: 
1) A simple differential amplifier/gain amplifier 

2) Voltage comparator 

3) Variable voltage source 
· 4) current to voltage converter and vice versa 

S) etc. 

2. RC Trainer 

To construct and conduct the experiments regarding1 

l) Series and parallel laws of resistances 
2) Series and parallel laws of capacitances 
3) Ohm's law, circuit theorems, bridges CKT 

.t) etc;. 

3. Semiconductor Trainer 
To construct and conduct experiments on diodes and 
transistors and to draw their following characteristicsi 
1) Diodes : FB, RB 
2) Transistors : CC,CB,CE as a switch and as a amplifieJ 
3) etc. 

• ... /2. 
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MARKET 

The training kits find usage in educational institutions 
where electronics is one of the subjects. With the increase in 
electroni~s manufacturing activities, availability of trained 
manpower in the field of electronics is very essential. Thus, 
the market for the training kits is expected to be substantial 
in any developing country. 

ASSEMBLY PROCESS 

The vt\rious components such as resistors, ~apacitors, 
transistors, diodes, ICs etc. are mounted on epoxy sheet and are 
inter connected with wires as per circuit design. The direction 
of current flow and voltage direction at various points are 
marked and pointed. Voltmeters and anmeters are also connected 
at various points !n the circuit to indicate voltage and current 
parameters. These circuits are then tested for frequency 
response, output currents and voltages, etc. depending upon the 
type of teaching kit. 

PRODUCTION SCHEDULE . 
~ased on single shift operation of 8 hours working per 

day and 300 days per year, annual capacity of the plant is 
proposed to be 101 000 kits of teaching aids. Incidentally, this 
is the minimum economically viable capacity keeping in view the 
essentj.al, suggested ~achinery/equipment, space etc. 

REWIRED MACHINERY AND EOUIPMENr 

1. Oscilloscope (lOMHz) 
2. Signal Generator <10 MHz) 

3. Multimeters {3~ digit) 
4. Power Suppies {0-30V,2A) 
s. Voltage Stabiliser 

6. Output Meters 
7. V.T.V.M. 
s. I.CR Bridge 
9. Print~ng and Marking set 

10. Drilling machine 
11. Soldering irons 
'12. .Hand tools like screw driver set, nose pliers, 

cutters, tweezers etc. 

FOB(India)price of machinery and equipment: US$ 25,000 
. . (approx). 

REQUIRED RAW MATERIALS AND COMPONEm'S 

1. Epoxy sheets 
2. ICs -3. T,ransistors 
4. Diodes 

••.• /3. 
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s. Resistors 

6. Capacitors 

7. Potentiometers 

s. Voltmeters 

9. Ammeters 

10. Loud-speakers 

11. Coils 

12. IC sockets 

13. Connectinq wires 

14. Sockets 

SOURCES OF SUPPLY 

All equipment, raw materials and components are available 
in India. However, these could also be procured from other 
countries like UK, West Germany, Japan, USA. etc. Names of some 
of the equipment suppliers are qiven in the Annexure. 

REQUIRED UTILITIES 

Electric Power 
Electricity consumption/month 

REQUIRED MANPOWER 

Production ~nager 
Marketing & PUrchase Manager 

Marketing & Purchase Assistant 

Testing and Inspection staff 

Skilled Workers 
Semi-skilled Workers 

Unskilled Workers 
Administration & Accounts 

REQUIRED AREA FOR PLANT SITE 

Building 

Land 

PROCESS FLOW SHEET 

Process Flow is shown in Fig.4. 

I 10 KVA 

: 1100 KWH 

• 1 • .. 1 . 
. 2 • 
: 2 . 4 . 
• 2 . 
• 2 . 
:_..L 
.J.a.._ 

: 200 sq.meters 

: 400 sq.meters 

• ••• /4. 
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LOCATIONAL CONDITIONS 

There are no special requirements for manufacture/assembly 
of teaching aids. These can be assembled in any moderately clean 
surroundings. The factory should preferably be situated in urban 
areas and close to academic institutions where the item is likely 
to have the main demand. 

DIVERSIFICATION PROGRAMME 

Once the unit is fully operational, electronic toys can 
also be produced utilising almost the same production facilities. 
However, an additional marketing network will have to be created 
for selling electronic toys. 
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TEACHING AID 

BLOCK DIAGRAM 
------------
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INDL\ 

1~ Applied Electronics Liaited 
APLAB Bouse 
J.-5 Wagl.e Indl. Estate 
!!laae - 400 604 
Maharashtra. 

2- Hindustan Instruments Limited 
704, Visbal Bbavan 
95• lleb.ru Place 
Rev Delhi - 110 019 

't: Phillips India Limited 
Annie Besant .Road.· 
Shiv Sagar Estate 
Bod>ay 

4. Batllboi &: Co. Limited 
JeeTD Vihar Building 
sansad Marg, 
Bev Delhi - 110 001 

S. BMr Liaited 
Jeevan Tara Bailding 
SaDsad ISarg 
Bev Delhi 110 001 

Annex,ure 

6. ~- •atioaai Radie" Blectronica eo. L.Uaited 
Hahakall. CaYU .Road. Chakala, . 
Andberi (Sast) 
Bollb~ - 400 093 

O'D:IER OOURTRip 

7' Philips Intl BT, 
Scientific &: Indl.Squipment Div. 
Dept. G,· 
TQ 111-4 E:f.DdenhoveD 
lleitberlands. 

a; If/a Hewlett Packard Co~ 
5 Coq,uter Ddve South 
Albany 
:ilev Yolk - 12205, 
USA 

9. Tektro'\.bl Iac, 
Dept. G, 
P.O. Box 500, 
Y3-314 Beaverton Orego~ - 97077 
USA 
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10·: Gould Instrument Limited. 
Design & Test system Division 
Dept. G. Rochuck Road. 
Bainau1t Essex 1G6 JUE 
t* 

11~ J\/s T~TlMPF GMBH 
STU'rfGART 
D-7257 - DITZDIGDJ - 1 
FRG~ ~ 

12. o.it. Industries INC. 
3455, Corner Street 
Bev Yo.tk .- 1047S, -
u.s.A. 
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1. Dnsenbery Europe Ltd •• 
Shuttleworth Road, 
86dford MK41 OHS 
UK. 

2. Pinetape USA Inc. 
931, So Citr1d ATe 
Hollywood, 
Calif ornia-90038 
USA. 

3 •. Philips Intl h, 
Scientific &: IBdl Eqaipment Div. 
Dept.G 
TO 111-' Eindenhoven 
Reither lands. 

4. Tektronix Inc. 
Dept.G 
P.O.Box 508 
Yl-314 BeaTert:oa Oregon 97a77 
VSA· ' 

.. . . . 

Annexure 



AUDIO CASSE'l"RS/PRE-RECORDED CASSETTES 
PRODOC'l'ION PLAN'!' PROFILE 

IJrl'ROOOCTION 

'file audio cassettes have invaded entertainment field and 
have f oUDd wide acceptance over the long play records .because 
of lover cost, possibility _of reuae and easy maintenance. 

An audio cassette is.nothing but a magnetic.tape housed ~ 
in a plastic shell. The basic principle of sound recording - · 
on a magnetic tape is to convert sOUDd signals into electric 
impulses and then-convert them be'~k to audio forms. Thus, 
either the sound signals_are stored permanently on the tape 
or can be erased at __ any time -to ·accoanodate a new sigaal or 
information. Both for recording as ve11-as erasing, a tape 
r'!Corder is essential. -

A photogrnf:~, ~f'. -. 'typtc~~ audio cassette/pre-rec.orded 
cassette is shown in Fiq. l. - -

§?ECIFICATIORS (TYPICAL): = .--:.; ':·;·; 

Frequency Response 1 4. 5 dB at 10 JCHs 

fb.Mfation · Roise Level,_.... .-:::(!!· "~..\:.-? 
Bias Boise Live1 ~ ... ·-: .. - : ~ ;, -:-. ' E->· 3•5 -dB 

. . ·" ........... ' 
Peak Level I • 3 dB . ·.-. :- ·r 
Dynamic R•nqe ....... I 6 dB 

- - - '.., 
With the standard of livi~q rising in developing 

countries, usage of tape recorder and recorded tape music is . 
on the increase. Considering that the user of a tape recorder . . - . - I 
bays five recorded cassette•- a year, the market for cassettes _. ·. ~ -~. 
can easily be est.imated. Keepinq in view the availability of 
higb quality audio tapes and their·Jlinimal maintenance and 
storage reqairements,-pr~-recorded cassettes are qiving a 
tough time to the 111anufacturers of lonq playing records. 'l'hus, 
the demand for audio cassettes is goinq to 9rav in cominq years 
in developing countries. . . _. : · .. :. • . - . ., ·. · 

.. .. ; .·:···· ~ -
••.• /2. 
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1. oasenbery Europe Ltd., 
Shuttleworth Road, 
Bedford MK41 OHS 
lJIC. 

2. l'iDetape VSA Inc. 
9.'\1., Bo C1trus A..e 
Hollywood, 
c-lifornia-90038 
USA. 

3. Philips Intl WT, 
Sciectifie & Indl Equipment Div. 
Dept.G 
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ITeitherland.s. 

4. Tektronix Inc., 
Dept.G 
P.O.Box 500 
Y3-314 BeaTerton Oreqou 97077 
USA · 
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AUTOMOTIVE BAT'l"ERY CHARGERS(I?«:LUDI~ HIGH CAPACITY 
OOIClt CHARGERS) PRODUC'l''.::ON PLANT PROFILE 

IB'l'RODUCTIOll 

The battery charqer is a device for charging Lead acid 
batteries. This is used llotb for new and used batteries. In 
addition ta-the normal charging facilities. the battery charqer 
of £era several other facilities like automatic cutoff once the 
battery is fully eharqed; overcharging and undercharging 
indication and protection ci.rcuits etc. 

A photograph and a circuit diagram of a typical battery 
charger are shown in Pig.1 and 2 respecti'Vely. 

SPECI7ICATIONS(TYPICAL) 

.. 

Cbarqia9.voltage ranqe 
Chargin9-eurreut ranqe 
Input voltage 
J'eatures 
1. All~ ~t-ff 

2. 0Yer/11ader voltage protection 

: 6 to 24V 

: 1 to 30A 

I 220V 

Leacl acid battery is a work horse for all typ~s of 
vehicle• like passen9er cars, trucka, buses. etc. '1'hey also find 
application in automobile repair shops, R&D and edJlcational 
laboratories, computer estahli"1mlents, etc:. BoveTer, to make 
the battery operC&tional, it is important that it is charged. 
properly for Which there is need for a battery c:harqer. 
Accordingly, with the increase in induatrial activities in 
developing countries, the demand for batteries ~nd batterr 
charq8 rs is bound to grow rapidly. 

• ••• /2. 
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ASSEMBLY PROCESS 

It is proposed to purc:hase all th~ components from 
outside and assemble them together. The assembly of battery 
chargers inTOlve mounting and soldering of electronic 
COllPOnents on a PCB, final assembly in a metal housing, testing 
tnd packing. Before putting the components on PCB, they are 
sample tested ao as to ensure thll.t they meet required 
specifications. 

Based on single shift operation of 8 hours working ~r 
day and 300 days per year, annual capacity of the plant is 
proposed to be 5,000 nos of au1:.oaloti"ffl battery chargers. 
Incidentally, this is the minimum economically Tiable capacity 
keepinq in view the essential, suggested machinery/equipnent, 
space etc:. 

REQUIRED MACHINERY ARD EOOIPMERT 

i. Voitmeters · (0-30V) 

2. Almeters <10-SOA) 
3. Power su~lies (0-30V) 

4. Voltage stabilisers 
s. Mult!meters 

6 • DrilliDg -ehine 
7. Bancl tools like nO.e pliers, tweners, cutters, 

screw 4riTer sets etc. 

POB(Iatia)price of machinery & equipment: US$ 20,000(approx). 

UOOIRED RAif MA'l'&RIALS ABO COMPOllEftS 

1. Transf oxmera 
2. Reetif iera 
3. SCJl'• 

•• Zener• 
s. Trauistors 
6. Diodes 

'· Resistances 

a. Capacitor• 

9. Pots 
10. x..pa,!11 .. a, fuse bolder• and 

OD-off 9'ritahe8. 

• ••• /3. 
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11. Chasis 
12. Connectinq leads 
13. Battory clamps 

SOURCES OF SUPPLY 

All equipaent, raw materials and components are available 
in Illdia. BoveTer, these could also be procured from other 
countries like.UK, West Germany, Japan, USA, etc:. Bamea of 
~ of the equipment suppliers a.re given in the Annexure. 

REQUIRED U'l'ILrrms 

Electric Power 

Pcwer consumption/month 

REWIRED MANPOWER 

Productioa Manager 
!farketinq/Parc:hase .Manager 
Marketinq/Purchaae Assistants 

'resting & Inspect~on Staff 
Skilled Workers · 

Semi-skilled Workers 
Unskilled We:-kers 
Administration & Accounts 

REQUIRED AREA !'OR PLAlft' SI'l'B 

. · --Buil4in9- -
Land 

PRCX:ESS.PLOW SHEET 

. . . Proeesa· Plow is shown in Piq. 3. 

LOCATIORAL CONDITIONS 

I 20 K°' 

I 2200 DB 

• l • 
I 1 . 2 . 
. 2 • 
I 8 

I ~ 
I 3 

I 4 

25 --
I 500 •q.aeters 
I 1080 sq .. meters 

'?here are·ne special requirements for aa111:1facture/assembly 
of aut~ive battery cbarc;ers. '!'hey can be manufactured/assembled 
in •ar moderately clean surroundings. '!'be factory should preferably 
be situated close to a big city where the item ia likely to have 
greater demand. 

DIVBRSIFICATIOR PROGRAMME 

·Once the unit is fll.lly established, voltage requlators for 
automobiles, car theft alarm etc. can also be produced utilisinq 
almost the same production facilitiea and market. 
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INDIA 

1. Applied Electronics Limited 
APLAB House 
A-5 Wagle Indl. Estate 
Thane - 400 604 
Mahrashtra. 

2. Hindustan 'Instruments Limited 
704, Visha1 Bhavan 
95, Rebru Place 
Rev Delhi - 110 019. 

3. Phillips India Limited 
Annie Besant Road 
Shi• Sagar Estate
Bombay: 

Batliboi & co.Li.,ited 
Jeevan Vihar Building 
Sansad Jllarg 
Rew Delhi - 110 001 

S. HM'!' Limited 
Jeevan Tara Buildinq 
Sansad Marg 
Nev Delhi - 110 001. 

ANNEXURE 

6. The Rational Radio & Electronics Co.Limited 
Mahakali CaTes Road, Cbakala, 
AD-:!heri (East) 
Bombay - 400 093. 

O!HER COUllTRIES 

7. Philips . Intl Bv., 
Scientific & Indl.Equipment Div., 
Dept. G, . 
TO 111-4 Eindenhoven 
Jieitherlands. 

8. M/s TRUMPP GMBH 
STU'l"'l'GAR '!' 
D-7257-DITzI~GEN-1 
~G. 

9. O.K.Industries INC. 
3455, Corner Street 
KeW York - 10475. 
U.S.A. 

10. M/s Hewlett Packard Co. 
5 computer Ori•• South 
Albany 
New Yorlt-12205 
USA. 



LOW COST INSTRUMENTATION: SIGNAL AND/OR FUNCTION 
GENERATOR.DIGITAL pH METER PRODUCTION PLA.."ll' PROFILE 

INTRODUCTION 

(A) Signal Generator 

The signal generator is very useful for alignment of 
RF and IF stages in radios and TVs. It also serves as a 
signal injector for fault finding. 

(B) Digital pH Meter 

The digital pH meter measures pH value of a solution. 
A neutral solution is defined as having a pH ~lue of 7. An 
acid has a pH value of 0-7 depending upon its acidic strength 
whil~ a base solution has a pH value of 7-14. 

The sensor gives an analogue output depending on the 
pH value of the testing solution. This is converted to a 
digital signal in an A/D circuit Which is then displayed with 
a high degree of accuracy. Minute variations are taken care of 
by a feedback circuit. 

Photographs and block diagrams of Signal Generator and 
pH Heter are shown in Figs.l, ·2 and 3; 4 resp~tively. 

SPECIFICATIONS(TYPICAL) 

(A) Signal Generator 

Variable Frequency 
Variable Output 

Frequency Stability 
Distortion 

(B) Digital pH Meter 

Range 

1-ccura.ey 

. 30 Hz to 30 KHz . 
: 2mV to 2SV into 600 

Ohms 
. :t 0.1% • . Less than . 

: 0 to 14 pH 

: :t 0.1% 

1% 
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MARKET 

R!l!solution 
Display 

Operating Voltage 

(A} Signal Generator 

• 2. 

: ,! 0 .1 pH 

: 3~ digits, LED/LCD 
: 9 V DC 

Because of its very extensive applications in R&D, 
production, servicing/maintenance centres etc., the demand for 
this product is qu_ite large and is expectedto grow st5.ll higher 
because of expanding electronics industry. 

(B} Digital pH Meter 

A pH Meter finds wide applications in soil test and 
other laboratories dealing with chemical solutions, chemical 
and pharmacetical industries, etc. With increase in industrial 
actiVity and modernisation of agriculture, the demand for pH 
meters is bound to grow in the developing countries. 

ASSEMBLY PROCESS 

It is basically an assembly oriented industry where 
normally all the electronic components, hardware and cabinets are 
bought out parts. The electronic components are mounted on the 
printed circuit boards as per the circuit details. C0mponents 
are soldered and checked·properly for any dry solder. This is 
important because stability and accuracy are important parameters 
in test equipment. The equipment is properly tested and 
calibrated before packing. 

PRODUCTION SCHEDULE 

Based on single shift operation of 8 hours working per 
day and 300 days per year, annual capacity of the plant is 
proposed to be 1,000 nos each of signal generators and pH meters. 
Incidentally, this is the minimum economically viable capacity, 
keeping in view the essential, su·~gested machinery/equipment, 
space etc. 

REQUIRED MACHINERY AND EQUIPMENT 

1. Oscilloscopes C0-25 MHz) 
2. Multimeters (3~ digit) 
3. Frequency Counter <2s MHz} 

4. Soldering irons 

s. Voltage Stabili~ers 

6. Drilling Machine 

7. Hand tools like cutters, pliers, strippers, etc. 

FOB(India) price of machinery & equipment: US$ 60,000 
(approx} 
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REQUIRED RAW MATERIAl..S AND COMPONENTS 

1. ICs 

2. Potentiometers 

3. Transistors & Diodes 

4. Resistances 

5. Capacitors 
(. Digital Panel Meters 

'· pH Electrodes 

a. Printed Circuit Boards 

9. Transformers 

10. pH solutions (standard) 

11. Cabinets 

12. Miscellaneous items like switches, etc. 

SCURCES OF SUPPLY 

All equipment, raw materials and components are available 
in India. However, these could also be procured from other 
countries like UK, West Germany, Japan, USA, etc. Names of some 
of the ~ipment suppliers are given in the Annexure. 

REQUIRED UTILI'l"IES 

Electric Power 
Electricity consumption/month 

REQUIRED MANPOWER 

Production Manager 

Marketing Manager 

P~.rehase Manager 
Marketing/Purchase Assistants 

Testinq & Inspection Staff 
Skilled Wor!~ers 

Semi-skilled Workers 
Unskilled Workers 

Administration & Accounts 

REQUIRED AREA FOR PLANT SITE 

Building 
Land 

PROCESS PLOW SHEET 

Process Flow is shown in Fiq.5. 

: 50 KVA 

: ~S>O KWH 

: l . 1 . 
. l . 
: 4 
. 5 . 
. 10 . 
. 5 . . 3 . 
: 4 

34 

: 750 sq.meters 

: 1500 sq.meters 
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LOCATIONAL CONDITIONS 

There are no special requ:..rernents for manufacture/a;>sem.l:>ly
of signal generators and digital pH meters. They can be assembled 
in any moderately clean surroundings. The building should 
preferably be of RCC structure to minimise dust. 

DIVERSIFICATION PROGRAMME 

Once the unit is fully operational, other test equipment 
like multimeters, frequency counters, etc. can also be produced 
utilising almost the same production and marketing facilities. 
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l. Applied Electronics Liilli~ed 
A?LAB House 
A-5 Wagle Indl. Estate 
Thane - 400 604 
Maharashtra. 

2. Hindustan Instruments Limited 
704, Vishal Bhavan 
95, Nehru Place 
New Delhi - 110 019. 

3. Phillips India Limited 
Annie Besant Road 
Shiv Sagar Estate 
Bombay. 

4. Batliboi & Co.Limited 
Jeevan Vihar Building 
Sansad Marg, 
New Delhi - 110 001. 

S. HM'!' Limited 
Jeevan Tara Building 
Sansad ~arg 
New Delhi - 110 001. 

A~nexure 

6. The National Radio & Electronics co.Limited 
Mahakali Caves Road, Chakala, 
Andheri (East) 
Bombay - 400 093. 

OTHER COUNTRIES 

7. Phillips Intl Bv, 
Scientific & Indl.Equipment Div. 
Dept. G, 
TQlll-4 Eindenhoven 
Neither lands. 

8. M/s Hewlett Packard Co. 
5 Computer Drive South 
Albany, 
New York-12205, 
USA 

9. Tektronix Inc, 
Dept. G., 
P.O. Box 5·0, 
Y3-314 Beaverton Oregon-97L'77 
USA. 

. .• 2/. 
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lC. Gould Instrument Limited, 
Design & Test System Oivisior. 
Deptt. G, Roebuck Road, 
Hainault Essex 1G63UE 
UK. 

11. M/s TRUMPF GMBH 
STUTTG.~T 
0-7257 - DITZINGEN - 1 
FRG. 

12. O.K. Industries INC. 
3455,Corne~ StLeet 
New York - 1C475 
USA. 



LOW COS'!' SINGLE CHAN.REL 5=10 MHZ OSCILLOSCOPE 
PRODUCTION PLA1'1' PROFILE 

IN'l'RODUC'l'IOl\1 

Oscilloscope is an important test equipment Which finds 
usage in edacational institutions, el~tronicsindustry and 
service centres. It is used as an instrument for displaying 
vavefoms on clle screen of a cathode ray tube (CRT). It is 
used to analyse Yoltages, etlrrents and frequency parameters. 
A photograph and a block diagram of a typical oscilloscope 
are shown in Pig.l and 2 respectively. 

SPECIPICA'!'IORS(lO ~z) 
···Bandwidth 

sensitiYity 

'!'!me bas~ Sweep range 

CRT Display 

: DC to 10 MHz 

: 5 mV/C• at fall 
bandwidth 

1 o.s Q sec/CE to 
e.2 sec/cm ' 

1 a cm z 10 cm 

Because of its Yery extensive applications in 
educational and R&D institutions, electronics industry, 
serTicing/maintenal)Ce centres etc., the demand for this 
product is quite large and is expected to grow :farther 
because of expanding electroaics industry. It is also used 
in process industries, _ . along - - · .. · vi th coDtrol 
instramen~ation. 

ASSEMBLY PROCESS 

The oscilloscope circuit can be divided into 
eight parts1 

CR'!' 

2. '1'he beam intensity and focusing system 

•••• /2. 



3. Vertical deflection amplifier 
4. Horizontal deflection amplifier 
s. Time base system 

6. Syncronising system 

7. Intensity modulation system 
a. Power supply system 

.2. 

It is basically an assembly oriented industry where nonaally alJ 
the electronic components, hardware and cabinets are bought ou.t 
parts. The electronic components are mounted on the printed 
circuit board (PCB) as per the.circuit design. C()llpenents are 
soldered, and checked properly for any dry solder. '?bis is to 
be done with special care because stability and accuracy are 
Yery important parameters in test equj.pnent. 

I 

Cathode ray tube is tested for its operative Yoltage and 
then fitted in CRT holders. Pinal assembly of CRT, PCB and the 

-cabinet is then carried out. 

The oscilloscope is properly tested and caliberated 
before.packing. The oscilloscope is aaialy tested for ampli
fication, bandwidth and focusing. For use in 4efence 
establishments etc, environme12tal te·sts may also be carried out, 

PRODUCTION SCHEDULE 

Based ~n single shift operation of 8 ~ours working per 
day and 300 clays per year, annual c:,:apacity of the plant is 
proposed to be 11 000 nos of oscilloscopes. Incidentally, 
this is the llinimma econeaically Yiable capacity, keepinq in 
view the essential, suggested machiiiery/equipment, space etc. 

REQUIRED MACHINERY AND EOlJIPMEN'l' 

1. Oscilloscope Caliberator (SO MHz) 

2. Signal Generator (15 MHz) 

3. Freque12cy Ceunter C1s MHz) 

4. Mul timeters ( 31s diqi t) 
s. Power S\tpplies (0-30V, 2A) 

6. Oscilloscope (15 l'IRz) 

'·. Voltage Stabilizer 
8. Pulse Generator 

9. v.T.v.111. 
10. Square Wave Generator 

11. Coil Winding Machine 

12. Soldering Iron• 

• ••• /3. 



13. Small Lathe 

14. Grinding Machine 
15. Work Benches 

16. Hand 'fools 

REQUIRED RAW MATERIALS AND COSPORENTS 

1. PCBs 

2. Power '.l'ransformers 
3. Cathode Ray 'l'Ubes 
4. Deflection Yokes 

S. ICs 
6. Diodes 
7. Transistors 
8. Potentiometers 

.3. 

9. Electrolytic Capacitors (High Voltage) 
10. Resistors 
11. Porcelain Terminal Strips 
12. Misc items like switches, neon indicators, 

~es etc. 

SOURCES OF SUPPLY 

Ali equi:Pment (except oscilloscope caliberator), raw 
materials and compone~ts are available in India. How~Yer, these 
could also be procured from other countries like tJK, West 
Germaay, Japan, USA,· etc:. Rames of some of the suppliers are 
9iT&n ill 1;he Annexure. 

REOOIRED UTILITIES 

ileetric ·Power 
Electricity Consumption/month 

REQUIRED MANPOWER 

Production Manager 
Marketing !!anager 
Pa.rchase Manaqer 
Marketin9/PUrc:base Assistants 
'l'estinq and Iaspec:t~on Staff 
stilled Workers 
Semi-skilled WGrJters 
Vaskilled Wor~rs 
Administra~ioa & Accounts 

: 25 KVA 

: 2800 KWH 

I 1 
I 1 
: l 
I 4 
I 5 
120 
110 
I 5 
I 8 
»-
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REQUIRED AREA FOR PLANT SITE 

Buildinq 

Land 

PROCESS PLOW SHEET 

Process Plow is shown in Pig.3. 

LOCATIONl.L CONDITIONS 

••• 

: 750 sq.meters 
: 1500 sq.meters 

There are no special requirements for aanufacture/assembl) 
of lew cost sinqle channel S-10 MHz oscilloscopes. '!'bey can be 
assembled in any moderately clean surroundings. The factory 
should preferably be situated close to a cluster of electron!~ 
UDits and/or edllcational institutioDs. 

DIVERSIPICATIOH PROGRAMME 

Once the unit is fully operational, other test 
equipment like nmltimeters, frequency cour.ters, signal 
generators etc. ca~ also be produced utilising almost the 
same productio• and aarketing facilities. 

\ 
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INDIA 

1. AR>lied Electronics Limited 
APLAB House 
A.-5 Wagle Indl.. Estate 
Thane-400 60 4 
Maharashtra. 

2.. Hindnstan instruments r.imited 
704, Vishal Bhavan 
95, lteluu Place 
Nev Delld-110 019. 

3. Phillips India Limited 
Annie Besant Road 
Shiv sagar astate 
Bombay. 

4. Batl.iboi & Co. Limited 
J eeYan Vihar Bu.il ding 

· sansad Marg, 
Rev Delld-110 001. 

S. HM? Limited 
Jeevan Tara Building 
SaDsad Karg 
Rew De1hi-110 001'. 

Annexure 

6. 'l'he Rational Radio & llectronJ.cs Co.Limited 
Mahalcali Caves Road; Chaltala. 

7. 

8. 

.. 9. 

ADdberi (East) 
Bollbay-400 09 3 

OTHER COUN'rRJ:ES 

Philips Intl. Bv, 
scientific & Indl. Bquj.pment m.v. 
r>ept. G, 
TOlll-4 Eindenhoven 
Reitherl ands • 

K/s Bedett Paekard Co. 
5 caaputer Drive Soo.th 
Albany 
Rew Yod-12205 

Tektmnix Inc. 
Dept. G., 
P.O.Box 500, 
Y3-314 Beaverton Or~on-97077 
USA. 
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10. Gould Instruments Limited 
Design & Test System Division 
Deptt.G.Rocbuck Road. 
Bainaul t Essex 1G6 3UE 
UK. 

11. M/s TRUMPP~ 
S'1'0TTGARt' 
~7257 - mTZDCDl-1 
PR:;. 

12. O.K. Industries DIC. 
3455., Comer street 
New Yoa-10475 
USA. 
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TV TUNERS PRODUCTION PLANT PROFILE 

INTRODUCTION 

A TV tuner is used to select a particular channel and 
pass the signals further for processing and display on the 
TV screen. The tuning has to be sufficiently broad to pass 
both the audio and video signals and yet be sufficiently 
narrow to reject signals from other channels. The signal 
received by the TV antenna is normally weak and it also 
carries disturbances called noise. The tuner not only 
amplif iPs the signal received by it but also improves the 
signal to noise ratio, thereby improving the overall quality 
of TV reception. Electronic tuner is preferred over the 
mechanical type because (1) it is more efficient, (2) its 
performance is consistent over a longer period, and (3) it 
covers a greater bandwidth (VHF and UHF). 

. 
The block diagram of a typical TV tuner is shown 

in Fig.l. 

SPECIFICATIONS (ELECTRONIC) 

Bandwidth : Channel 1 to 12/64/99 
of transmission frequency. 

Impedance : S0,75,500 Ohms 

MARKET 

Each TV set uses one tuner. Therefore, the demand for TV 
tuners is equal to the demand of TV sets. The price of a 
mechanical tuner is about half that of electronic tuner. For 
reasons of economy, in lower priced black and white TVs, 
mechanical tuners are preferred. However,. in view of the 
price difference being just about Rs 70-80, for improved 
quality of picture, use of electronic tuners is preferred 
in colour TVs. 

• ..• /2. 
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ASSEMBLY PROCESS 

A TV tuner consists of the following; 

1. Channel selection switch with a fine tuning control. 

2. A local oscillator unit. 
3. A mixer unit. 

Components such as resistors, capacitors, diodes and coils etc. 
are mounted ori PCB as per the circuit diagram and then soldered. 
TUner being a very sensitive device, quality of soldering is 
important. Pinal assembly is done in a sheet metal housing 
and subsequently tested for bandwidth, selectivi.ty, gain and 
overal performance. 

PROOUCTION SCHEDULE 

Based on single shift operation of 8 hours working per 
day and 300 days per year, annual capacity of the plant is 
proposed to be 20,000 nos of TV tuner sets. Incidentally, 
this is the minimum economically viable capacity, keeping 
in view the essential, suggested machinery/equipment, space etc-

REQUIRED MACHINERY AND EQUIPMENT 

1. Oscilloscope ~ (100 MHz) 

2. Signal Generator . (250 MHz) 
3. Power sup~ly (0-30V, lA) 

4. Stabilizer (1.1 KVA, 200V-240V) 

s. Digital Multimete~C3~ digit) 

6. Analog Hultimeters 

1. Pattern Generator 

a. Impedance Bridge 

9. Sweep Generator 
10. Digital Frequency Meter 

11. Soldering Irons 

12. Hand tools i.e. nose plier, cutter, 
screw driver eet etc. 

REQUIRED RAW MATERIALS AND COMPONENl'S 

1. Transistors 

2. Capacitors 

3. Resistances 

"· Coils 

•••• /3. 
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S. Switches 

6. PCBs 

7. Diodes 

8. Connectors 
9. Sheet Metal Housing 

10. Solder Wire 

11. Connecting Wires 

12. Flux 

13. Mechanical Chasis 
14. Hardware item like nuts, bolts, screws etc. 

SOURCES OF SUPPLY 

All equipment, raw materials and compone~ts are available 
in India. However, these could also be procured from other 
countries like UK, West Germany, Japan, USA etc. Names of 
some of the equipment suppliers are given in the Annexare. 

REQUIRED UTILITIES 

Electric Power 
Electricity consumption/month 

REQUIRED MANPOWER 

P~oduction Manager 
Marketing & Purchase Manager 

Marketing/Purchase Assistants 
Testing & Inspection Staff 

Skilled Workers 

Semi-skilled Workers 

Unskilled Workers 
Administration & Accounts 

REQUIRED AREA FOR PLANT SITE 

Building 

Land 

PROCESS PLOW SHEET 

Process Plow is shown in Fig.2. 

: 10 KVA 

: 1100 KWH 

. 1 . 

. 1 . 

. 2 • . 2 . 

. 8 . 

. 4 . 
• 3 . 
. 
' . 

25 

: 400 sq.meters 

: 800 sq.meters 
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LOCATIONAL COHDITl~ J 

There are no special requirements for manufacture/assembly 
of TV tuners. They can be assembled in any moderately clean 
surroundings. Building should preferably be of RCC sti:ucture 
to miniaise dust. Location of the unit near TV factories 
would be advantageous. 

DIVERSIFICATION PROGRAMME 

once the unit is fully Oi-"erational, TV boosters can 
also be produced utilising almos~ the same production 
facilities and marketing network. 
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INDIA 

1. Applied Electronics Limited 
APLAB House 
A-5 Wagle Indl. K"state 
Thane-400 604 
Maharashtra. 

2. Hindustan Instruments Limited 
704, Vishal Bhavan 
95, Nehru Place 
New Delhi-110 019. 

3. Phillips India Limited 
Annie ~esant Road, 
Shiv Sagar Estate. 
Bombay. 

.Annexure 

4. The National B:adio & Electronics Co.Limited 
Mahakali Caves Road, Ch~la, 
A.ndheri (East) 
Bombay-400 093. 

OTHER COUNTRIES 

S. Philips Intl Bv, 
scientific & Indl.JrqUipaent Div. 
Dept. G, 
TQlll-4 Eindenhoven 
Nei therlands. 

6. M/s Hewl~tt Packard Co. 
5 Comp,.1ter Drive south 
Albany 
New ".lork-:·.2205 
USA .. 

7. '!'ektronix Inc. 

e. 

Dept. G, 
P.O.Box 500 
Y3-314 Beave;ton Oreqon-97077, 
USA. 

Gould Instruments Limited 
D~sign & Test System Division 
Deptt.G.Rocbtlck Road, 
Hainault Essex 1G63UE 
UK. 

9. O.K.Industries INC. 
3455, Corner Street 
New York - 10475 
U .s.A. 

.I 



T.V. BOOSTER AMPLIFIER PRODUCTION PLANT PROFI~ 

INTRODUC'l'ION 

This equipment is used along with a 'rv set in remote 
areas where TV signals are weak. The signal received by an 
antenna of a TV set is subjected to many stmospheric 
obstacles in its travel from transmission point to the 
receiver. The loss in strength of the signal is proportional to 
the distance between transmitter and the receiver. In remote 
areas, the TV signal received is considerably weak. Booster 
performs the function of amplifying or strengthening the 
signal, thereby improving signal to noise ratio and thus 
reducing •snow" in the picture. 

A photograph and a block diagram of a typical TV 
booster au.plifier are shown in Fig.l and 2 respectively. 
-
SPECIFICATIONS (TYPICAL) 

MARKET 

Sensitivity 
Gain 
Bandwidth 

Operating Voltage 

: 100 nV 

: 1000 in steps 
: Channels 1 to 12 of 

transmission frequencies 
: 220V, 50 Hz 

TV booster amplifier is useful in areas where TV 
signal received is weak necessitating amplification of 
the same in order to get a clear picture without any 
•wash out and snow effect". As installation of a number 
of TV relay stations to cover the entire country is 
difficult in a resource scarce developing country, the 
need arises for use of TV booster amplifiers in remote areas • 

•••• /2. 
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It would l: ·e advisable to tie up the marketing of 
boosters with TV manufacturers. In a developing country, 
about 25% TV sets are likely to be operating in remo~e areas 
and thus generating a sUbstantial demand for TV booster amplifiers. 

ASSEMBLY PROCESS 

Almost all the components used in the production of 
TV boosters are bought out parts. The components are mounted 
on PCBs ~s per ci.rcuit design and then soldered. The final 
product is tested for frequency response, output power and 
overall performance. 

PRODUCTION SCHEDULE 

Based on single shift operation of 8 hours working per 
day, and 300 days per year, annual capacity of the plant is 
proposed to be 15,000 nos of TV booster amplifiers. Incidentally, 
this is the miniJllU11l economically viable capacity, keeping in 
view the essential, suggest~ machinery/equipment, space etc. 

REOOIRED MACHINERY AND EOOIPMENT 

1. "r'V Pattern Generator (Colour & B/W) 

2. Standard TV Receiver (Colour & BJ") 

3. AM & FM Signal Generator Cso-soo MHz) 
4. RF Voltmeter (SOO MHz) 

s. Oscilloscope (0-15 MHz) 

6. Multimeters (3~ digit) 

7. Coil Winding Machine 

a. Bench Drill 

9. Hand Tools 

REQUIRED RAW MATERIALS AND COMPONENTS 

1. Transistors 

2. Capacitors 

3. Resistors 

4. PCBs 

s. Potentiometers 

6. Indicating Lamps 

7. Connecting Cords and Plugs 
s. Coils 

9. Diodes 
10. Soldering Wire 
11. Hardware items like bolts and nuts etc. 
12. Cabinets 

13. Packing boxes 

••.• /3. 
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SOURCES OF SUPPLY 

All equipment, raw materials and components are availa~le 
in India. However, these could also be procured from other 
countries like UK, West Germany, Japan,, USA, etc. Names of some 
of the equipment suppliers are given in the Annexure. 

REQUIRED UTILITIES 

Electric Power 

Electricity consumption/month 

REQUIRED MANPOWER 

Production Manager 
Marketing & Purchase Manager 

Marketing & Purchase Assistants 
Testing and Inspt;;~tion Staff 
Skilled Workers 

Semi.-s~illed Workers 

Unskilled workers 

Administration & Accounts 

REQUIRED AREA FOR PLANT SITE 

Building 

Land 

PROCESS FLOW SHEET 

Process Flow is showin in Fiq.3. 

LOCATIONAL CONDITIONS 

: 15 KVA 

: 1700 KWH 

. 1 . 

. 1 • . 2 . 
• 2 . 
: 6 

: 2 . 2 . 
: 4 

20 

: 250 sq.meters 

: 500 sq.meters 

There are no spe~ial requirements for manufacture/assembly 
of '1!V booster amplifiers. They can be assembled in any moderately 
clean surroundings. Building should preferably be of RCC 
structure to minimise dust. Location of the factory close to 
TV manufacturing units would be advantaqeous. 

DIVERSIFICATION PROGRAMME 

Once the unit is fully operational, TV tuners can also 
be produced utilising almost the same production facilities and 
marketing network. 
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INDIA 

1. Applii!d Electronics Limited 
APLAB House 

.A-5 Wagle Indl. Estate 
"lhane-400 604 
Maharashtra. 

2. Hindustan Instruments Limited 
704,HVishal Bhavan 
95, eh:r:u Place 
New.Delhi-110 019. 

3. l'hillips India Limited 
."Annie Besant Road 
~Shiv Sagar Estate 
·Bombay. 

4. Batliboi & Co. Limited 
Jeevac Vihar Building 
San~ad Marg, 
New Delhi-110 001. 

5. HMT Lim! ted 
Jeevan Tara Building 
Sansad Marg 
Bew Delhi-110 001. 

Annexure 

6. The National Aadio & Electronics Co.Limited 
Mahalali Caves Road, Chakala, 
.Andheri {Bast) 
Bom}?.ay-400 093. 

OTHER CCXJNTRIES 

7. Philips Intl sv, 
scientific & Indl. aquipment Div. 

a. 

Dept. G, 
TQlll-4 Eindenhoven 
Nei th.:.:lands 

M/s Hewlett Packard Co. 
5 Computer Drive south 
Albany 
New York-12205 
USA. 

9. Tektronix Inc. 
Dej)t. G., 
P.O.BoX 5001 

YJ-314 Beaverton Oreqon-97077 
USA. 

• .• /2. 
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10. Gould Instrument I&imited, 
Design & Test System Division 
Deptt.G. Rc><:Wck Road, 
Hai.Daul t Essex 1G6 JUE 

11. 

UK 

K/s TRUMPP GMBH 
&'l'U'l."'roAAT 
D-7257-DITZINGEN-l 
FRG. 

12. O.K.Industries INC. 
3455,Co.r:ner Street, 
New York-10475 
USA. 

J 



\ 

ELECTRONIC CLOCKS PRODUCTION PLANT PROFILE 

INTRODUl'.:"~ION 

Electronic clocks are quartz controlled and use 
sophisticated components like large scale inteqrated circuits 
(LSis), light emitting diodes (LEDs) etc. Electronic clocks 
give very accurate time and are reasonably priced. The latest 
electronic clocks come with either digital or hand displays. 
They are available in different models like table top and 
wall mounting type. Miniature models for use in automobiles 
and for giving gifts are also available. 

A.photograph and a block diagram of a typical electi-onic 
clock are shown in Pig.l and 2 respectively. 

SPECIFICATIONS('l'YPICAL) 

Display 

Accuracy 
Additional facilities 

: 3Js digit 

: :!:. 1 second/day 
: Month & ~ate, alarm, 

honrly chime, AM/PM display 

The demand for electronic clocks because of their high 
accuracy and low price is bound to be very large.for.yaars 
to come. Incidentally, prices of electronic clocks have 
been falling steadily for over a decade. due to fall in 
prices of mass produced components like LSis, LEDs, etc. 
Another attractive feature of these clocks is their long 
life and minimal need for repairs when compared with 
mechanical types. Clocks are used in home, industry, 
laboratories, offices, etc. 

ASSEMBLY PRCX:ESS 

Components which are mostly bought out are soldered on 
the printed circuit board. The assembly, at various stages, 
is tested for its operational functions. Once the assembly 
is completed in all respects, it goes for final tests and 
calibration. It is then packed for despatch. 

• .•. /2. 
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PRODUCTION SCHEDULE 

Based on single shift operation of 8 hours working per 
day and 300 days per year. annual capacity of the plant is 
proposed to be 10,000 nos of electronic clocks. Incidentally, 
this is the minimwa economically viable capacity, keeping in 
view theiessential, suggested machinery/equipment, space etc. 

REQUIRED MACHINERY AND EQUIPMENT 

1.... Oscilloscope (0-25 MHz) 

2. Power Supply (0-30V,1A) 

3. Frequency Counter (0-600 MHZ) 

4. Digital Multimeter _(~ digit) 

S. Pulse Generator 
6. Soldering Irons 

7. Hand tools like miniature cutter, nose pliers, 
wire stripper, screw drivers (various sizes).etc. 

REWIRED RAW .MATERIALS AND COMPONENTS 

1. Quartz crystal module 
2. ICs 

3. LEDs 

4. Diodes 

s. Capacitors 

6. Trimmers 

1. Resistances 

a. PCBs 

9. Transformers 

10. Solder Wire 

11. Switches 

12. Speakers 

13. Batteries 

14. cabinets 

;;ouRCES OF SUPPLY , 
All equipment, raw materials and components are available 

in India. However, these could be procured from other countries 
like U.K., West Germany, Japan, OSA, etc. Names of some of the 
equipment suppliers are given in the Annexure. 

• •.• /3. 
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REQUIRED UTILITIES 

Electric Power : 10 KVA 

Electricity consumption/: 1100 KWH 
month 

REQUIRED MANPOWER 

Production Manager · 

Marketing Manager 

Pflrchase Manager 

Marketing/Purchase Assistants 
Testing and Inspection Staff 

Skilled Workers 

Semi-skilled Workers 

Unskilled Workers 

Administration & Accounts 

REQUIRED AREA FOR PLANT SITE 

Building 

Land 

PROCESS FLOW SHEET 

Process Flow is shown in Fiq.3. 

LOCATIONAL CONDITIONS 

. 1 . 

. 1 . 

. 1 . 

. 4 . 
: 4 
. 10 . 
: 5 . 3 . 
. 6 . 

35 

: 250 sq.meters 

: 500 sq.meters 

There are no special requirements for manufacture/assembly 
of electronic clocks. They can be assembled in any moderately 
clean surroundings. Building should preferably be of RCC 
structure to minimise dust. Location of the factory 

close to large cities, where the item is likely to have 
large demand, would be advantageous. 

DIVERSIFICATION PROGRAMME 

Once the unit is fully operational, electronic watches, 
electronic timers, etc. can also be prcduced utilising almost 
the same productioa facilities and marketing network. 
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INDIA 

1. Applied Electronics Limited 
APLAB House 
A-5 wagle Indl. Estate 
Thane-400 604 
Maharashtra. 

2. Hindustan Instruments Limited 
704, Vishal Bhavan 
95, Nehru Place 
New Delhi-110 019. 

3. Phillips India Limited 
Annie Besant Road 
Shiv Sagar Estate 
Banbay. 

Annexure 

4. The National Radio & Electronics Co.Limited 
Mahakali caves Road, Chakal. a, 
Andherl (East) 
Banbay-400 093. 

OTHER OOUN'l'RIES 

5. Philips Intl Bv, 
Scientifir & Indl. Equipment Div. 
Dept. G, 
TQlll-4 Eindenhoven 
Nei therl ands. 

6. M/s Hewlett Packard Co. 
5 Canputer Drive South 
Albany 
New· Yorl<-12205 
USA 

7. Tektronix Inc. 

a. 

ITept. G., 
P.O.Box 500 
Y3-314 Beave~on Oregon-97077, 
USA 

Gould Instrument Limited, 
Design & Test System Division 
Deptt.G.Rocbuck Road, 
Hainault Essex 1G63UE 
UK 

9. O.K.Industries INC. 
3455, Corner Street, 
New York-10475 
USA. 



INTRUDER BURGIAR AIARMS PRODUCTION PIANT PROFILE 

INTRODUCTION 

An intruder burglar alarm, as the name suggests, is an 
electronic security system which activates an alarm to indicate 
the violation of the protected area. The alarm generates an 
amplified audio output when intrusion takes place. These 
systems are a recent introduction as anti-theft and intrusion 
infonnation devices. They are available in varying degree of 
sophistication, from simple domestic types to complicated 
defence systems. The degree of sophistication depends ~on 
the importance and the value of protected area or the article. 
The intrusion can be broadly divided into the following 
thrue categories; 

1. Boundary {Perimeter) intrusion 

2. Space/specific area intrusion 

3. · Spot (~oint) intrusion 

A circuit diagram of a typical intruder burglar alarm 
system is shown in Fig.l. 

SPECIFICATION{TYPICAL) 

MARKET 

Sensor 

Operating Voltage 

Alarm level 

: Light dependent resistor 

: 9 Volts DC or 220 Volts, SO Hz 

: Audible upto 1/2 K.M. 

The electronic security system is comparatively a new 
concept in developing countries. However, in a short span of 
time, its usage has gained considerable importance because of 
its utility in domestic, commercial, industrial and defence 
establishments. As a matter of fact, the systems have become 
invaluable aids in internal security operations and in guarding 
of facilities like supply depots, air fields etc. 

•••• /2. 
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If systems can be made available at a cost Which is 
within the reach of a large population, sufficient demand can 
be generated. As in most developing countries, use of intruder 
burglar alarms has so far been limited, the success of any unit 
manufacturing these items wo~ld depend on creation of an 
awareness and understanding through demonstrations etc. and 
sustained marketing efforts. 

ASSEMBLY PROCESS -
1'he production of an intruder barglar alarm system 

consists of assembly of components on a PCB, final assembly 
in a housing and testing of complete system. An intruder 
burglar alarm system has 3 main sub-assemblies: 

1. P0 wer supply 

2. Printed Circuit Board 

3. Speaker 

Almost all the components used in production of intruder 
burglar alarm systems are bought out parts. Various sub
assemblies are made as per circuit design. The final 
product is tested for its functional working. 

PRODUCTION SCHEDULE 

Based on single shift operation of 8 hours working per 
day and 300 days per year, annual capacity of the plant is 
proposed to be 2,000 nos of intruder alarm systems. 
Incidentally, this is the minimum economically viable capacity, 
keeping in view the essential, suggested machinery/equipment, 
space etc. 

REQUIRED MACHINERY AND EQUIPMENT 

1. Power Supply Co to 30V 2 A) 

2. Stabilizer (1.1 KVA, 200-240V) 

3. Oscilloscope Co to 15 MHz) 

4. Multimeter (~ digit) 

s. Variacs 

6. Soldering Iro~s 
7. A.F.Output Meter 

a. Hand tools like nose plier, cutter, 

screw driver set etc. 

•••• /"J. 



REQUIRED RAW MAT::RIALS AND COMPONENTS 

1. Speakers 

2. PCBs 
3. Sensors like light dependent resistors 

4. Capacitors 
s. Resistors 
6. Transistors 
7. Neon Lamps (220V) 

8. Ma.in Cord 

9. Transfonner 
10. Bridge RecUfier 

11. Power Cord 

12. Flux 

13. Soldering Wire 
14. Connecting Wires 
15. Mechanical Chasis 

SOURCES OP SUPPLY 

• 3. 

All equipment, raw materials and components are available 
in India. However, these could also be procured from other 
countries like OK, West Germany, Japan, USA, etc. Names of 
some of the equipment suppliers are given in the Annexu.re. 

REQUIRED UTILITIES 

Electric Power 
Electricity consumption/month 

REQUIRED MANPOWER 

Production Manager 
Marketing Manager 
Purchase Manager 

Marketing/Purchase Assistant 

Testing and Inspection Staff 

Skilled Workers 

Send-skilled Workers 
Unskilled Workers 

Administration & Accounts 

: 20 KVA 

: 2200 KWH 

: 1 . 1 . 
. 1 . . 7 . 
. 5 . 
. 15 . . 10 . . 5 . 
. 6 . 
so 

•••• /4. 
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REQUIRED AREA FOR PLANT SITE 

Building 

Land 

PROCESS FLOW SHEET 

Process Flow is shown in Fig.2. 

LOCATIONAL CONDITIONS 

: 500 sq.meters 

: 1000 sq.meters 

'!'here are no special requirements for manufacture/assembl:s 
of intruder burglar alarms. They can be assembled in any 
moderately clean surroundings. Building should prefe~ly be 
of RCC structure to minimise dust. Further, f·.,.::tory should be 
situated close to big cities where the item is likely to have 
greater demand. 

DIVERSIFICATION PROORAHME 

Once the unit is fully operational, fire alarms can also 
be produced utilising almost the same production facilities and 
marketing network. 
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INDIA 

Applied Electronics Limited, 
APLAB House 
~5 wagle Indl.Estate 
Thane-400 604 
Maharashtra. 

2. Hindustan Instruments Limited 
704, Visltal Bhavan 
95, Nehru Place 
New Delhi-110 019. 

3. Phillips India Lim!. ted 
Annie Besant Road 
Shiv ~gar Estate 
Banbay. 

Ar.nexure 

4. The National Radio & Electronics CO.Limited 
Mahakali Caves Roadi Chakal a,-
Andheri (I:ast) 
Banbay-400 093 

OTHER COUNTRIES 

· s. Phillips Intl Bv, 
scientific & Indl. Equipment Div. 
Dept. G, 
TQlll-4 Eindenhoven 
Nei therl ands. 

6. M/s Hewlett Packard Co. 
5 Computer Drive South 
Albany 
flew York-12205 
USA. 

7. Tektronix Inc. 

a. 

Oept.G, 
P.O.Box soo 
YJ-314 Beaverton Oregon-97077, 
USA 

Gould Instrunent Limited, 
Design & Test System Division 
Deptt.G. Rocbu::k Road,· 
Hainaul t Essex 1G6 JUE 
UK 

t;. O.K.Industries INC. 
3455, comer Street 
New York-10475 
USA. 
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