
Fiber Optics – Mandrel Wraps

I. Using the Visual Fault Locator (VFL) on Bare Fiber
Required Equipment

· Visual Fault Locator

· A terminated piece of bare fiber

What is a Visual Fault Locator (VFL)?

1. The VFL is just a red light with a housing that holds a fiber optic connector.

2. Safety note: Don’t shine the red light into your eye directly – it’s really bright!
3. Turn on the VFL and shine it at your hand.  As you can see, it’s just a bright red light, and not focused very well – it spreads out a lot more than a laser pointer does.  Shine it at the wall and see how spread out it gets.

Handling Bare Fiber
4. You’ll be using a piece of bare fiber with a connector on one end.  Normally, fiber optics is protected with a plastic jacket, but the jacket has been removed so you can see the fiber itself.
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Safety note: The bare end of the fiber is like a piece of broken glass!  If it snaps off, it makes little glass slivers that can hurt you, so handle it with some care.  If it does break, tell your instructor immediately.
Guiding Light

6. One end of the bare fiber has an SC connector, as shown to the right on this page.  Insert the SC connector into the VFL. 

7. Point the other end of the bare fiber at your hand.  Red light should be shining out of it.  Bend the fiber to point in different directions.  You should be able to point in any direction.  The fiber optic cable guides the light just like a hose guides water.
Tight Bends Leak Light

8. Fiber optics can bend light, but only if the bend is gentle.  Bending the fiber through a tight bend will cause some of the light to leak out of the fiber.

9. Bend the bare fiber around in a tight circle, just a few millimeters in diameter.  Watch for red light leaking out right through the sides of the fiber.  You should be able to easily bend it enough to see the leaking light without breaking it.  If it breaks, tell your instructor immediately!
II. Using the VFL on a Patch Cord with Mandrel Wraps
Required Equipment

· Visual Fault Locator

· Connector Cleaner (white tape in blue plastic dispenser)

· One patch cord, about 3 feet long

Cleaning Connectors

10. It is important to keep fiber optic connectors clean, so they should always be protected by dust caps when not in use.  You should clean them every time you connect them to anything.

11. Take the patch cord and remove the dust cap from the connector on one end.

12. Clean the connector with the connector cleaner – wipe it once across the white tape, then turn it through 90° and wipe it again.

13. Insert the SC connector into the VFL. 

Guiding Light

14. Take the dust cover off the other end of the cable and point it at your hand.  Red light should be shining out of it.  
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Mandrel Wraps

15. To see how effective the cable is at guiding light, we’ll use Mandrel Wraps as shown to the right on this page.  Don’t bend the cable more tightly than around the Bic pen – you might break it.
16. First straighten the cable out and shine the red light at a piece of paper.  Remember how bright it is.

17. Wrap the cable five times around the alcohol bottle.  Write down how bright the light is – is it the same, or dimmer?
18. Straighten the cable and wrap it around the Sharpie.  Note the brightness.  Repeat with the Bic pen.  Record your observations below.

Size of Mandrel
Brightness of Red Light
Large (alcohol bottle)
__________________________________________
Medium (Sharpie marker)
__________________________________________
Small (Bic pen)
__________________________________________
III. Using a Light Source and Power Meter
Required Equipment

· Infrared Source, multimode

· Power meter

· One patch cord, about 3 feet long

· Connector Cleaner (white tape in blue plastic dispenser)

Using the Light Source and Power Meter 
19. Clean the connector and insert it into the Light Source.  Clean the other connector and insert it into the Power Meter, as shown to the right on this page.
20. Turn on the Light Source.  Set the wavelength to 850 nm.  This is near-infrared light, just a bit longer than the reddest light you can see.

21. Fiber optic transmissions usually use invisible infrared light, because it travels more efficiently through glass than visible light does.

22. Turn on the Power Meter and set the wavelength to 850 nm.  You should see a reading of approximately -20 dBm.  If it’s more than 2 dB away from that number, something is wrong – probably a loose connection or the wrong wavelength setting.

23. Record the Power Meter reading for the four conditions described below.  You should be able to see the power go down for the tighter mandrel wraps, by at least 1 dBm (when it goes down, it will become a larger negative number).

Size of Mandrel
Power Meter Reading
Straight Cable (no wrap)
__________________________________________
Large (alcohol bottle)
__________________________________________
Medium (Sharpie marker)
__________________________________________
Small (Bic pen)
__________________________________________









Power Meter








Light Source














CNIT 100 – Bowne
Page 1 of 3

