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Incandescent Replacement LEDs  (IR’s) 
G W Round – 17th April 2013 

 
Designed to allow “Fit and Forget” replacement of the less reliable filament bulb, both for new 
equipment and retro-fit applications.  This range is available in single and multi-LED Cluster 
which all provide high intensity, effective illumination of most types of lens assemblies in 
illuminated push button switches and lamp holders.  Incandescent Replacements are 
manufactured in all the popular lamp base styles and can be operated from a wide range of 
voltage options. 
 
Outstanding reliability, improved optical matching and colour perception translates into tangible 
customer benefits in terms of savings in maintenance time and replacement costs. Typical 
applications include process control instrumentation, fighting vehicle and professional 
audio/visual studio equipment. 
 
Typically, all styles of IR’s (Bulb Replacements) products are fitted with 3 sizes, 3mm (T1),  
5mm (T1¾) and Surface Mount high intensity, water clear LEDs to provide on axis or wide 
viewing angle.  These products are designed to directly replace the existing filament bulbs, 
typically in Industrial, Defence and Rail applications. Over the years, Marl has created a 
standard range of products with the following features. 
 
 

 Direct Filament Bulb Replacement. 

 A Range of Mounting Bases/Caps (See Below). 

 High Intensity LED Elements. Red, Yellow, Green, 
Blue, White and Warm White. 

 Flat Topping. Standard on Most Ranges (See Below). 

 High Optical Performance. 

 MTBF 100,000 Hours (11½ Years). 

 Single LED Styles.  (Refer to Photo). 

 Multi LED Clusters.  (Refer to Photo). 

 Internal Potting Encapsulation (See Below). 

 Centre Anode Termination, as standard. 

 Reverse Polarity Available, (See Below). 

 Low Heat Generation. 

 Inline and Right Angled Indication. 

 Voltage Ranges up to 230Vac. 

 Bi-Polar, SOLO Products (See Below). 

 Wide Operating / Storage Temperature Ranges. 

 Burn In Options. (See Below). 

 Outstanding Reliability. 

 Fit and Forget. 

 Improves Equipment Reliability Zero Maintenance. 

 All products are RoHS approved. 
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Incandescent Replacement Terminology: 

 
 

 
 

Reverse Polarity: 
 
Referring to the above diagram.  We can see the IR’s external component parts that build up 
the indicator.  Marl’s standard termination is centre +Ve Anode, as shown.  The circuit diagram 
above shows the internal of the indicator where the resistor is on the Anode termination. 
 
In a reverse polarity situation, the internal circuitry remains the same, however the Anode lead 
will be connected to the Cap/Base and the Cathode lead will be connected to the centre solder 
contact. 
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Flat Topping: 
This is a process pioneered by Marl back in the early 
1980’s.  The theory was that by changing the optical 
characteristics of the LED lens, a more even, wider light 
distribution can be achieved.   In those early days, high 
intensity LED’s were not available and therefore, we had 
no option than to use traditional Tinted Diffused LEDs in 
our range of Incandescent Replacement products. 
 
Today, with high intensity LED being available, we need 
to flat top the LEDs to create a wider spread of light.  Non 
flat topped LEDs are very bright on axis which would 
create a hot spot of light on the switch top lens. Flat 
Topping does not reduce the amount of light from the 
LED chip, it simply alters the optical distribution of light, 
as follows. 
 

In the early Days, Marl had to develop production equipment to undertake the flat topping 
process.  Today, we purchase the LEDs in already flat topped saving on production costs and 
time. 
 

 
Typical Light Output Distribution Curves. 
 

        
Non Flat Topped LED.                                      Flat Topped LED. 
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Typical Light Output Distribution within a Switch Top 

 

        
Non Flat Topped LED behind Red Lens.               Flat Topped LED behind Red Lens. 

 
The Non-Flat Topped LED will put a high intensity spot on the underside of the lens leaving the 
outer edges and corners of the switch top un-illuminated.  The Flat Topped LED will not be as 
bright however, it will spread more light out and give even illumination to the lens. 
 
 

SOLO Technology.  Stock One LED Only. 
 
 Available in a standard range of mounting 
Caps/Bases, this range encompasses the latest “pick & 
Place” technology to create very small PCBs with 
electrical components that fit inside the standard 
packages.  Available in all high intensity 5mm LED 
colours. 
 
The result is that we can offer advanced Bulb 
Replacements that will accept a multi-input voltage of 8 
to 48Vac/dc that supply a constant 10mA to the LED.  

 
This offers benefits to the customer in terms of saving on multi voltages, 12, 24, 28 & 48Volt 
products, no need for polarity alignment, saving on stocking inventory/Maintenance costs and is 
ideal for applications with voltage tolerances. 
 
Applications include Control & Relay Panels, Rail Signal Box and Industrial Controls.  Full 
detailed technical datasheets are available. 
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Bi-Polar Technology: 
 
We offer two styles in this range.  Our 235 and 236 Series.  These products use surface mount 
LEDs and are available in a range of voltage options and LED colours.  The main feature is the 
Bi-Polar options, which means our customer does not need to be concerned about the voltage 
polarity.  The 236 Series has full NATO Stock Numbers assigned. 

                     
 
             235 Series Fidget Groove.                          236 Series Midget Flange 
 

 
 
 

Internal Potting: 
To aid with high vibration applications and heat transfer, Marl Incandescent Replacements are 
internally potted.  This is achieved as part of the Production process where a liquid potting 
compound is injected into the product and allowed to cure.  The hardened potting ideally has no 
air pockets and completely surrounds all the internal components. 
 

                                       
 
                            LEDs.      Sleeve.     Internal Potting.        Mounting Cap 
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De-rating Information. 
 
Forward Current vs Ambient Temperature 
 
Referring to the technical datasheets, each IR has an Operating and Storage Temperature 
Range.  These ranges are gained from the technical data of the discrete LED as the LED is 
seen as the most critical part of the indicator and most susceptible to temperatures. 
 
De-rating the input current is required to ensure that the IR does not over heat and damage the 
LED as the ambient temperature increases.  Therefore, the warmer the ambient temperature 
the more you must de-rate the product current.  (The temperature within the IR Lamp Holder or 
Annunciator will increase above the outer ambient temperature – Take Care !! ) 

Figures 1 and 2 show an example of in which the current is de-rated to take temperature into 
account. Technical data for LED lamp usually shows the permissible current values against 
temperature.  The following example describes how to de-rate for temperature when using Marl 
IRs: 

                 
Figure 1 - Specified by design (22 mA) exceeds       Figure 2 - Specified by design (22 mA) is within 
permissible value at high temperatures   permissible value at high temperatures 

 

 An LED lamp is to be used at an ambient temperature of 25°C. 
 To obtain the required luminosity, set the LED lamp current to 20 mA. 
 The guaranteed operating temperature range for the equipment is -10° to +70°C. 
 If the current is de-rated for temperature as shown in Figure 1, at 70°C the LED lamp 

current must be set to 12 mA or less. Hence a design which yields an LED lamp current 
of 22 mA is not permitted. However, some other types of LEDs which emit the same color 
have their current De-rated to take temperature into account as shown in Figure 2. Since 
those LEDs can maintain a current of about 27 mA at a temperature of 70°C, they satisfy 
the above design conditions. 

   
Further information on this subject is available from our Technical Department. 
 
 

http://www.marktechopto.com/
http://www.marktechopto.com/led-products.cfm
http://www.marktechopto.com/
http://www.marktechopto.com/
http://www.marktechopto.com/leds.cfm
http://www.marktechopto.com/led-products.cfm
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Bi-Colour Indicators. 
 
By soldering the LED Cathode leads to the cap and the Anode lead to the centre contact we are 
creating two terminations.  In Bi-Colour indicators, the LED lens is a Milky White diffused colour 
to aid in the distribution of the light.  To achieve the second colour in a Bi-Colour unit the supply 
polarity should be reversed.  Standard colour configuration (eg Red/Green) would be the center 
contact Anode Red +Ve & Green Cap cathode. 
 
 

Burn In Options. 
 

   
Photos showing single and multi-LED products on Burn In and Test. 

 
Marl has the capability to “Burn In” the LED products as part of our final testing process.  This 
means that we illuminate the product for a pre-agreed time with customer, typically 24, 72 or 
168 hours. In addition, the products can be slightly over driven (Typically 30% Imax) which 
means that the product is running 30% above is general operating current. 
 
Also, we can place the illuminated products into our temperature test cabinet and 
increase/decrease the ambient temperature in accordance with the products technical 
specification.  This identifies any potential failures prior to the product being shipped to our 
customer.  The customer pays a premium for this facility.     
 

Typical Product Description. 
 
206 Series 
T1¾  sized, (MF SX6s) midget flange style incandescent replacement indicator featuring a high 
intensity Red LED element. Integral circuitry has been designed to facilitate operation at 12Vdc. 
Termination is centre contact Anode. This particular device is manufactured with a flat-topped 
LED to provide excellent wide angle viewing for switchtop and annunciator illumination. On final 
test the indicator will be “Burnt In” for 168 Hours (7 Days) at 30% Imax.  Benefits include high 
optical performance, lower heat generation and outstanding reliability. 
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Ø3mm (T1) & Ø5mm (T1¾)  PCB Mounting LEDs and Part Numbers 
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Custom Incandescent Replacement LEDs  (IR’s): 
Marl has the capability to Design, Develop, Manufacture and supply custom IR’s to achieve our 
customer’s requirements.  To follow is a photo gallery of Marl standard and bespoke units we 
have developed over the years.  These are now available as standard or semi-custom products.  
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