




Jadavpur Central Road
Instrumentation Study Centre
50 B Central Road, Jadavpur, Kolkata – 700 032
Web :  www.instrumenttaionstudycentre.org , Ph: 9821762415 
____________________________________________________  
To
.........................................
........................................
........................................
.......................................
Dear Sir/Madam, 
I am sending you this  soft copy which contains the details of one experiment on Light Emitting Diode for children.  I am sending this with the expectation that you will spend a little time with any child you know to show the way LEDs are working and also some basic ideas of electronics and instrumentation. You can collect a few LEDs from the local market. These are not expensive at all.  If you desire you may also contact us.  We will   arrange and send  a few  LEDs and other components  which are required for this experiment.  You need not pay for that.  We can also send a brief study material including the working principle of LEDs and  its different applications.  I think, in coming days the use of LEDs  will be a major breakthrough in lighting technology.. Definitely it will be colourful, decorative, power saving and long lasting. It is also a good idea to start the study of  electronics with LEDs for the children.
In our centre we devise many such experiments suitable for the students at different levels. We will send the instruction sheet along with the components needed to do the experiments. The present one is designed for the juniors who are not at all familiar with electronics. I hope this will help them to grow their interest in this field.  Other experiments are suitable for the seniors and have sufficient potential for commercial applications.
Our centre, since its inception is working with the idea of encouraging the young students to grow their interest in electronics and instrumentation  which will be useful for all of us. You may also visit our website, www.instrumentationstudy.org to see the activities of our centre.
Apart from the present work some other works like solar cell, photodiode, optical fibre, remote control of electronic toys, electromagnet, mobile charger using mechanical energy by applying dynamo principle, measurement  and control of light and temperature,   will also be enjoyable for  children.  They will also like our presentation of different discoveries   that have changed our ideas about this world.  
In any case to execute this  work successfully, if needed, please contact us and we will try to help you. 
Your remarks on and cooperation in our work  are welcome and will definitely be appreciated. 	
Best wishes,  
 N .B . Manik


Basic Experimental Techniques for developing Technical Skill of the Children

                                                             (Through Picture)



Family project to work on together
                                                

                                       Experiment:      Light Emitting Diode                         
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The present write up contains one experiment out of around 500 experiments from the junior section of 

Instrumentation Study Centre
50B, Central Road
Kolkata–700 032
Ph: 9831762415
Web: www.instrumentationstudy.org



Designed by
Dr. N. B. Manik , Associate Professor, Department of Physics, Jadavpur University, Kolkata -32
Web: www.nbmanik.in


A Few Words
Like me, I believe that everyone, starting from the kids to senior retired persons of different sectors will appreciate the importance of developing technical skill of the students from their primary level.  Development of instruments means precise application of our knowledge to take command on our nature and of course to develop a comfortable society with greater economic growth to make life easy, smooth, stable and secured. Without the progress in this field development of the society will definitely be hampered. Practice of instrumentation is also a form to express our intellect. It may also be a good hobby to pass our time joyfully irrespective of our age, gender and education. Research, development, maintenance and other issues related to instruments play an important role in the commercial market and thereby control our daily life. Its importance in personal to social life, related economical aspects may also be relevant for discussions to grow interest among the students.  It is also challenging, even to a policy maker, to formulate the suitable policy to face this technical world along with its emotional counterpart. Beyond all these, instrumentation is also a method to acquire and verify our knowledge. Scientific knowledge should not be verified unless proper instrumentation is developed. As mentioned, development of instruments is a measure to apply our knowledge and skill in a precise way.   Precise knowledge is useful to resolve different doubts  to make  the mind free and relax.  
Different ways to spread technical education to diverse people of our community is essential. Along with the colleges and universities where students are served, some different approaches are also important in order to reach the common people. Considering all the above aspects once I tried to set up a small training centre where some needy students can get scope to nurture different ideas as well as there will be also a scope to exchange views  and share ideas with experienced persons to develop  general awareness among the common people in this field.   One may find its aim, objectives and mode of function from our website. 
For this centre I have organized some designs on different areas of instrumentation.  This present write up has come as a course material for the training section of the young children of our centre. This note mainly contains basic ideas of the experiments designed by us for the technical skill developments of the kids.  From these course material one may get some ideas about the activities of our centre.  The selection of the problems for the training course of the children are important.  It will be the tusk of the seniors to design the problem in such a way so that it will be helpful to give them fun as well as it will relate many other issues of  their future course.  I have tried to pay attention in this regard.  I hope these experiments will also grow curiosity of the children. Apart from the training purposes, some of these designs may be used for the commercial purposes. Its different applications may be highlighted. 
Before I conclude I  acknowledge the help and cooperation I  have received  from the members of this centre during this work.  We hope our present attempt will be helpful for the young students.   I also hope you will enjoy this. 
     
    Kolkata, Dated: 09.10.2014                                                                                              N. B. Manik 

_____________________________________________________________________________________________ Issuing certificate of achievements from our centre : Anyone   can do these works with a little effort with their children.  Sometimes we call these projects as family project which  may be carried out jointly with parents and other senior members of the family. If anyone contacts our centre we will also help. After a scrutiny we will issue a certificate of achievements to the participants. I believe that your kids will be benefited and this experience  will be helpful  to ignite their insight.  _____________________________________________________________________________________________
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Part of the Reading Materials : 

















                                                                                                   This reading Materials are available on to us

----------------0000---------------
                                                                                         Jadavpur Central Road                                  Registration No: S/2L/4187
                  Instrumentation Study Centre   
A Society for training students to grow interest in Electronics and Instrumentation
50B, Central Road, Jadavpur, Kolkata – 700 032, Ph: 9831762415, web : www.instrumentationstudy.org 
._____________________________________________________________________________________________


Respected parents/teachers

On behalf of the Instrumentation Study Centre I would like to inform you that we have arranged a small training programme in the field of electronics and instrumentation for the children of ages around 10 to 18 years (from ~ Class 4 to Class 12 level). The main purpose of our activity is to encourage the young students and also to develop a general awareness in the field of technical education. We work at different levels. The present activity may be considered as the primary step of our other activities which are being done through this centre. One may kindly visit our website www.instrumentationstudy.org to find the objective, specialty, outcome, mode of operation etc. of our centre.

Through our centre we demonstrate different electronic models, working principles of different electronic items etc. By slide presentation we will tell the story of the development of technology, major scientific inventions and also about the inventors. Our trainers help to show some models and generally we take six months time. After six months we arrange for a short test for the students and based on that we issue a certificate. There is no such specific course structure for this programme. We do not claim that it is a big ambitious prorgramme. But we think this will be helpful for the young students. It is our belief and also found through observation that this is inspiring for the young students. We also guess that to have a little exposure in technical field at primary level involving the cooperation of their parents may trigger off their inner thinking to pursue the course in future. One may recollect the story of ‘Apu-Durga’ waiting eagerly for the train in ‘Pather Panchali’. For some of the children it may appear as a discovery. This will be useful for us to remember and guide the children accordingly.

The present activity is helpful to grow interest of young students in this field. So far our activity has been appreciated by many people. For us it is not possible to accommodate everyone. We don’t have sufficient infrastructure. We have decided for an alternative so that different persons from different sectors may participate to extend the present activity according to their choices. This activity does not require much expertise. We request the parents and teachers to encourage their children/students in these activities. As a hobby they can demonstrate some model to their children. We think that in this age of machines every house may be considered as a miniaturized laboratory which is equipped with different electronic gadgets/items. The rejected and obsolete items, modified suitably may be used for the demonstration by the seniors of the family. If anyone contacts our centre, within our capacity we will help to monitor this process by sending our members if required. In some cases, we will provide some components and materials from our centre. After scrutiny we will issue the certificate of achievements of both the teachers and students. The formalities may be discussed if needed. It will be appreciated if you kindly help us to continue this work. Interested persons/teachers may help us to organise course materials for this programme. We hope that any one will realize the importance of technical awareness from the primary level in our country. Considering the vastness of the work our approach may be taken as an initial endeavour in this direction.

Apart from this present activity at the primary level, our other works may also be useful for the seniors.
It will be appreciated if you kindly remark about the activities of our centre.
With best regards,

________
Pallab Das
(on behalf of the President)
Instrumentation Study Centre

                                                                     Jadavpur Central Road                            
Instrumentation Study Centre
50 B Central Road, Jadavpur, Kolkata – 700 032
Web :  www.instrumenttaionstudycentre.org, Ph: 9831762415 
_______________________________________________________________  

Format for submission of report

(For issuing a certificate from this centre please fill this form)

Name of the candidate :
Fathers/Mothers name :
Address :
Contact no:
Age :
 School
……...……………………………………………………………………………………………………………………………………………..
Work report: (*use separate sheet if needed)
Title of the experiments:
Experiments: 
Observation:
Remarks/conclusion: 



NB:
General instruction for submission of report : Participants or associated members/persons should submit a brief work report to the society. After a scrutiny certificates of achievements will be issued.  There is no such specific format for submission of report. The details of the work done, including the nature of the work, its newness and contribution must be mentioned. Any assistance received from the centre should also be indicated. In the first part of the report details of the participants must be mentioned. In case of experiments the experimental setup,  circuitry,  results, observation  and inference should be mentioned. One may contact for sample report from this centre.
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Light Emitting Diode [LED)

Tusk 1. Read about our notes on LED given to you.

Tusk 2 Try to do few circults to get light from the LED. Observe the
difference between different circuits . Write down your observation
and submit to your seniors.
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See different way to connect one or more LEDs
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See different way to connect one or more LEDs
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It is not LED, How can you check?
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NOTE: In electronics, an LED circuitis an electrical circuit usedto power a light-emiting diode or LED. The circuit must
provide enough currentto lightthe LED at the required brightness, butmust not allow so much currentto flow as to damage
the LED. The LED has a roughly constant voltage drop over a wide range of operating current, so a small increase in applied
voltage will greatly increase current. Very simple circuits are used for low-powerindicator LEDs. More complex circuits are
required especially when driving high-power LEDs for illumination, where regulation of the current through the LED is
required
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The switchis an easywayto open and close
the circuit- tum the LED on and off

‘W use swiches in ots of buidings,
equipment,cars - almost everywhere there is
electicin!

The special symbol for a switch is: —
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The Current Source (Series Resistor)
T ARG The simplest way to supply power to a load is through a si
series resistor. For example, if your load was an LED that

SEMICONDUCTOR conducted a steady 5 mA, the series resistor is simple to
i caleulate.

RERLECTO8 The schematic shown
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LR Oen resistor R1 acting as a

R1 current limiting

device.  The LED
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-+ 12 volts).
But in this awangement, we are V4
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at all. RL simply limits the current flow. In this
case we know the maximum current flow will be 5 mA (sce at right). i
When determining the resistance to use for an LED circuit like this, you [ = ¥

must: — __9volts
1. First determine the current that the LED should conduct (ILED) r‘fg‘l'l”""s
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Calculation the value of the current limiting resistance .

Source Vokage :f v
LED Forvard Voleage(V):[T5 v Calcukle

LED Forward Current(l): Py ma
Caleulted Resistance : (] 0
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Make the eyes of your toys 

Decorate the flower 

Write your name  Design a LED matrix

Take your home  tusk to play with LED

Take help of seniors Use of Multimeter
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See more projects on LED  that you see on the way : I hope you will understand the 

way these are working : For that you need  to work on our senior section of LED 

Now you should read about LED and senior section of LED  from our centre
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See more projects on LED  that you see on the way : I hope you will understand the way these are working : For that you need  to work on our senior section of LED 



Now you should read about LED and senior section of LED  from our centre
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…A Brief History of Lighting

1879

Edison Light

Bulb





U.S. 223,898

1901

Fluorescent
Tube



1919

Sodium
Vapor Lamp



1970s

First Red
LED



~1990

“High Brightness”
Red, Orange, 
Yellow, & Green LEDs





1995

“High Brightness”
Blue, Green LEDs



2000

White LED Lamp
demonstrates
Incandescent
Efficacy (17 lm/W)



2005

White LED Lamp
demonstrates
Fluorescent
Efficacy (70 lm/W)















2009

Production White
LED Lamp
Exceeds 100 lm/W





Current lighting technology is over 120 years old

LEDs began as just indicators, but are now poised to become the most efficient light source ever created

Calculators and

    Indicators

Monochrome

      signs

Full Color Signs

Solid State  Lighting





In the 18th century, the central burner was invented, a major improvement in lamp design. The fuel source was now tightly enclosed in metal, and a adjustable metal tube was used to control the intensity of the fuel burning and intensity of the light. Around the same time, small glass chimneys were added to lamps to both protect the flame and control the flow of air to the flame. 





Oil Lamp:

Lighting Fuels

Early lighting fuels consisted of olive oil, beeswax, fish oil, whale oil, sesame oil, nut oil, and similar substances. These were the most commonly used fuels until the late 18th century. However, the ancient Chinese collected natural gas in skins that was used for illumination.





       Olive Oil                                       Nut Oil





Gas Lights

In 1792, the first commercial use of gas lighting began when William Murdoch used coal gas for lighting his house in Redruth, Cornwall. German inventor Freidrich Winzer (Winsor) was the first person to patent coal gas lighting in 1804 and a "thermolampe" using gas distilled from wood was patented in 1799. David Melville received the first U.S. gas light patent in 1810.

Early in the 19th century, most cities in the United States and Europe had streets that were gaslight. Gas lighting for streets gave way to low pressure sodium and high pressure mercury lighting in the 1930s and the development of the electric lighting at the turn of the 19th century replaced gas lighting in homes.



Electric Arc Lamps

Sir Humphrey Davy of England invented the first electric carbon arc lamp in 1801.







How Arc Lamps Work
A carbon arc lamp works by hooking two carbon rods to a source of electricity. With the other ends of the rods spaced at the right distance, electrical current will flow through an "arc" of vaporizing carbon creating an intense white light.

All arc lamps use current running through different kinds of gas plasma. A.E. Becquerel of France theorized about the fluorescent lamp in 1857. Low pressure arc lights use a big tube of low pressure gas plasma and include: fluorescent lights and neon signs.



First Electric Incandescent Lamps



Sir Joseph Swann of England and Thomas Edison both invented the first electric incandescent lamps during the 1870s.







How Incandescent Lamps Work
Incandescent light bulbs work in this way: electricity flows through the filament that is inside the bulb; the filament has resistance to the electricity; the resistance makes the filament heat to a high temperature; the heated filament then radiates light. All incandescent lamps work by using a physical filament.

Thomas A. Edison's lamp became the first commercially successful incandescent lamp (circa 1879). Edison received U.S. Patent 223,898 for his incandescent lamp in 1880. Incandescent lamps are still in regularly use in our homes, today.





Tungsten Filaments Replace Carbon Filaments

American, Irving Langmuir invented an electric gas-filled tungsten lamp in 1915. This was a incandescent lamp that used tungsten rather than carbon or other metals as a filament inside the lightbulb and became the standard. Earlier lamps with carbon filaments were both inefficient and fragile and were soon replaced by tungsten filament lamps after their invention. 





Fluorescent Lamps


A fluorescent lamp is a glass tube filled with argon gas and a tough of mercury.  When electrical current is passed through the gas the atoms of the gas pick up energy and radiate it in the form of ultra-violet light (and some heat).  The UV light then strikes the inside of the tube, which is coated with a phosphor.  The phosphor glows, giving off the light we see.

Fluorescent lamps don’t require high temperatures to produce light, like incandescent bulbs do.  Energy must be used in heating the incandescent bulb, and a large part of that energy is lost as heat, not light.  In the fluorescent lamp, a larger portion of the energy is radiated as light 











One teaspoon of mercury can contaminate a 20 acre lake.               .       
       

Effects of Mercury on the Environment

*  www.lightbulbrecycling.com



Forever.*

Each year, an estimated 600 million fluorescent lamps are disposed of in U.S. landfills amounting to 30,000 pounds of mercury waste.* 



The mercury from one fluorescent bulb can pollute 6,000 gallons of water beyond safe drinking levels.* 







History of LED

In 1907, British scientist Henry J. Round discovered the physical effect of electroluminescence, an optical and electrical phenomenon in which a material emits light in response to an electric current passed through it or to a strong electric field. The light produced was very dim and not bright enough to stimulate further research.

In 1962 the first visible spectrum  LED light was produced by Nick Holonyak Jr. and was red in color. The red LED's were not bright enough to be seen in daylight so the first LED applications were mainly used as indicator lights for military use.
LED's were used in applications such as calculators, digital watches and test devices.
The first superbright LED's were developed in the 1980's and were brighter, more stable and cost efficent which saw the demand for LED's rise dramatically. 
From 1990 the use of LED's became standard in various industrial applications from switch cabinets to measuring instruments, in consumer products such as Hi-Fi equipment, telephones or personal computers and in traffic signal installations for road and railway or in indoor and outdoor automotive lighting.

















	A light emitting diode (LED) is essentially a PN junction opto-semiconductor that emits a monochromatic (single color) light when operated in a forward biased direction. 

	LEDs convert electrical energy into light energy. They are frequently used as "pilot" lights in electronic appliances to indicate whether the circuit is closed or not. 





About LEDs (1/2)





About LEDs (1/2)

	The most important part of a light emitting diode (LED) is the semi-conductor chip located in the center of the bulb as shown at the right. The chip has two regions separated by a junction. The p region is dominated by positive electric charges, and the n region is dominated by negative electric charges. The junction acts as a barrier to the flow of electrons between the p and the n regions. Only when sufficient voltage is applied to the semi-conductor chip, can the current flow, and the electrons cross the junction into the p region. 





About LEDs (1/2)





How Does A LED Work? (1/2)



	When sufficient voltage is applied to the chip across the leads of the LED, electrons can move easily in only one direction across the junction between the p and n regions.



	In the p region there are many more positive than negative charges. 



	When a voltage is applied and the current starts to flow, electrons in the n region have sufficient energy to move across the junction into the p region.









How Does A LED Work? (2/2)

	Each time an electron recombines with a positive charge, electric potential energy is converted into electromagnetic energy. 



	For each recombination of a negative and a positive charge, a quantum of electromagnetic energy is emitted in the form of a photon of light with a frequency characteristic of the semi-conductor material (usually a combination of the chemical elements gallium, arsenic and phosphorus).. 
















Testing LEDs

	Never connect an LED directly to a battery or power supply! It will be destroyed almost instantly because too much current will pass through and burn it out.

	

	 LEDs must have a resistor in series to limit the current to a safe value, for quick testing purposes a 1k  resistor is suitable for most LEDs if your supply voltage is 12V or less. 

	

	Remember to connect the LED the correct way round! 







Luminescence is the process behind light emission

Luminescence is a term used to describe the emission of radiation from a solid when the solid is supplied with some form of energy.  

Electroluminescence  excitation results from the application of an electric field

In a p-n junction diode injection electroluminescence occurs resulting in light emission when the junction is forward biased









Excitation











Electron (excited by the biased forward voltage) is in the conduction band





Hole is in valance band

Normally the recombination takes place between transition of electrons between the bottom of the conduction band and the top of the valance band (band exterma).  

The emission of light is therefore;

hc/ = Ec-Ev = Eg(only direct band gap allows radiative transition)

E

k









How does it work? 



P-n junction



Electrical Contacts







A typical LED needs a p-n junction

Junction is biased to produce even more e-h and to inject electrons from n to p for recombination to happen

There are a lot of electrons and holes at the junction due to excitations

Electrons from n need to be injected to p to promote recombination

Recombination produces light!!











Recombination and Efficiency 
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Electrons in CB

Holes in VB



EC

EV
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Testing LEDs

	Never connect an LED directly to a battery or power supply! It will be destroyed almost instantly because too much current will pass through and burn it out.

	

	 LEDs must have a resistor in series to limit the current to a safe value, for quick testing purposes a 1k  resistor is suitable for most LEDs if your supply voltage is 12V or less. 

	

	Remember to connect the LED the correct way round! 







How Much Energy Does an LED Emit?

	The energy (E) of the light emitted by an LED is related to the electric charge (q) of an electron and the voltage (V) required to light the LED by the expression: E = qV Joules. 



	This expression simply says that the voltage is proportional to the electric energy, and is a general statement which applies to any circuit, as well as to LED's. The constant q is the electric charge of a single electron, -1.6 x 10-19 Coulomb. 





Applications

 Sensor Applications

 Mobile Applications

 Sign Applications

 Automative Uses

 LED Signals

 Illuminations

 Indicators



























Sensor Applications

Medical Instrumentation 

Bar Code Readers 

Color & Money Sensors 

Encoders 

Optical Switches 

Fiber Optic Communication

 



                                 









Mobile Applications

Mobile Phone 

PDA's 

Digital Cameras 

Lap Tops 

General Backlighting 








Sign Applications

Full Color Video 

Monochrome Message Boards 

Traffic/VMS 

Transportation - Passenger Information 


	







Automative Applications

Interior Lighting - Instrument Panels & Switches, Courtesy Lighting 

Exterior Lighting - CHMSL, Rear Stop/Turn/Tail 

Truck/Bus Lighting - Retrofits, New Turn/Tail/Marker Lights









Signal Appications

Traffic 

Rail 

Aviation 

Tower Lights 

Runway Lights 

Emergency/Police Vehicle Lighting 



	







LEDs offer enormous benefits over traditional incandescent lamps

including: 



Energy savings (up to 85% less power than incandescent) 

Reduction in maintenance costs 

Increased visibility in daylight and adverse weather conditions 











Illumination (1/2)

Architectural Lighting 

Signage (Channel Letters) 

Machine Vision 

Retail Displays 

Emergency Lighting (Exit Signs) 

Neon Replacement 

Bulb Replacements 

Flashlights 

Outdoor Accent Lighting - Pathway, Marker Lights 





Illumination (2/2)

	LEDs not only consume far less electricity than traditional forms of illumination, resulting in reduced energy costs, but require less maintenance and repair. Studies have shown that the use of LEDs in illumination applications can offer: 

Greater visual appeal 

Reduced energy costs 

Increased attention capture 

Savings in maintenance and lighting replacements 

	As white LED technology continues to improve, the use of LEDs for general illumination applications will become more prevalent in the industry.

 





Applications of LEDs















Your fancy telephone, i-pod, palm pilot and digital camera











Basic Advantages of LED Light

LEDs are…very energy efficient  >100LPW (near-term roadmap to >150LPW…)

Are directional  No wasted light, any pattern possible

Have very long lifetime  >50,000 hours to 70% Lumen Maintenance (L70)

Are inherently rugged  No filament to break

Start instantly  nanoseconds vs. > 10 min re-strike (HID)

Are environmentally sound  no Hg, Pb, heavy metals

Are infinitely dimmable, controllable  New lighting features, power savings

Love cold temperatures  No cold starting issues










Current LED Lighting Applications



























Lumens

LPW

Lumens/$







Why LED Lighting?

The widespread use of LEDs over the next 10 years can:



 Save energy (Good) 



 Save money


 Help protect the environment (Green)


LED lighting can reduce electricity needs 
for lighting by more than 60%







LED Performance Continues To Increase







Light Source Efficiency Trends

CW Lumens/watt

Incandescent

CFL







Linear 

Fluorescent

HID



LED





3 yrs



~2 yrs



? yrs

186 LPW

161 LPW

131 LPW

R&D Announcement



XP-G



XP-E



High Volume Production

XR-E



XR-E
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…A Brief History of Lighting
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Current lighting technology is over 120 years old

•

LEDs began as just indicators, but are now poised to become 

the most efficient light source ever created

Calculators and

Indicators

Monochrome

signs

Full Color Signs

Solid State  Lighting


Microsoft_Office_PowerPoint_Slide4.sldx


…A Brief History of Lighting

1879

Edison Light

Bulb





U.S. 223,898

1901

Fluorescent
Tube



1919

Sodium
Vapor Lamp



1970s

First Red
LED



~1990

“High Brightness”
Red, Orange, 
Yellow, & Green LEDs





1995

“High Brightness”
Blue, Green LEDs



2000

White LED Lamp
demonstrates
Incandescent
Efficacy (17 lm/W)



2005

White LED Lamp
demonstrates
Fluorescent
Efficacy (70 lm/W)















2009

Production White
LED Lamp
Exceeds 100 lm/W





Current lighting technology is over 120 years old

LEDs began as just indicators, but are now poised to become the most efficient light source ever created

Calculators and

    Indicators

Monochrome

      signs

Full Color Signs

Solid State  Lighting





image1.png







image2.emf



image3.jpeg







image4.jpeg







image5.jpeg







image6.jpeg







image7.wmf



image8.png









..ABrief History of Lighting






image12.emf
In the 18th century, the central burner 

was invented, a major improvement in 

lamp design. The fuel source was now 

tightly enclosed in metal, and a 

adjustable metal tube was used to 

control the intensity of the fuel burning 

and intensity of the light. Around the 

same time, small glass chimneys were 

added to lamps to both protect the flame 

and control the flow of air to the flame

. 

Oil Lamp:

Lighting Fuels

Early lighting fuels consisted of olive 

oil, beeswax, fish oil, whale oil, 

sesame oil, nut oil, and similar 

substances. These were the most 

commonly used fuels until the late 

18th century. However, the ancient 

Chinese collected natural gas in skins 

that was used for illumination.
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In the 18th century, the central burner was invented, a major improvement in lamp design. The fuel source was now tightly enclosed in metal, and a adjustable metal tube was used to control the intensity of the fuel burning and intensity of the light. Around the same time, small glass chimneys were added to lamps to both protect the flame and control the flow of air to the flame. 





Oil Lamp:

Lighting Fuels

Early lighting fuels consisted of olive oil, beeswax, fish oil, whale oil, sesame oil, nut oil, and similar substances. These were the most commonly used fuels until the late 18th century. However, the ancient Chinese collected natural gas in skins that was used for illumination.
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Gas Lights

In 1792, the first commercial use of gas lighting began 

when William Murdoch used coal gas for lighting his house in 

Redruth, Cornwall. German inventor Freidrich Winzer (Winsor) 

was the first person to patent coal gas lighting in 1804 and a 

"thermolampe" using gas distilled from wood was patented in 

1799. David Melville received the first U.S. gas light patent in 

1810.

Early in the 19th century, most cities in the United States and 

Europe had streets that were gaslight. Gas lighting for streets 

gave way to low pressure sodium and high pressure mercury 

lighting in the 1930s and the development of the electric lighting 

at the turn of the 19th century replaced gas lighting in homes.

Electric Arc Lamps

Sir Humphrey Davy of England invented the first electric carbon arc lamp in 1801.
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Gas Lights

In 1792, the first commercial use of gas lighting began when William Murdoch used coal gas for lighting his house in Redruth, Cornwall. German inventor Freidrich Winzer (Winsor) was the first person to patent coal gas lighting in 1804 and a "thermolampe" using gas distilled from wood was patented in 1799. David Melville received the first U.S. gas light patent in 1810.

Early in the 19th century, most cities in the United States and Europe had streets that were gaslight. Gas lighting for streets gave way to low pressure sodium and high pressure mercury lighting in the 1930s and the development of the electric lighting at the turn of the 19th century replaced gas lighting in homes.



Electric Arc Lamps

Sir Humphrey Davy of England invented the first electric carbon arc lamp in 1801.
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