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u DISCLAIMER
H

This report was prepared as an account of work sponsored by an agency of the United States
O _ Government. Neither the United States Government nor any agency thereof, nor any of their

r,3 employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
t---I bility for the accuracy, completeness, or usefulness of any information, apparatus, product, orm>

t--I [z.] process disclosed, or represents that its use would not infringe privately owned rights. Refer-
1::3 ence herein to any specific commercial product, process, or service by trade name, trademark,

manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views

CO and opinions of authors expressed herein do not necessarily state or reflect those of the
("4 United States Government or any agency thereof.
O
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FIBER OPTIC MONITORING DEVICE

5 BACKGROUND OF THE INVENTION

1. Field of the Invention"

The present invention relates to monitoring devices for optical

fibers. More particularly, the present invention relates to taps on

I@ optical fibers for monitoring the transmission of fiber optic signals.

The United States Government has rights in this invention pursuant to

Contract No. DE-AC09-89SR18035 between the U.S. Department of

Energy and Westinghouse Savannah River Company.

_. 2. Discussion of Background:

15 Devices and methods for monitoring the transmission of fiber

optic signals are well kaaown. Furthermore, taps on fiber optic cables

for purposes of monitoring optical transmission are known. With a

typical fiber optic tap, a predetermined fraction of light from an

optical fiber is diverted from the fiber and directed to a photodetector

20 or other light conversion device. Fink, et al (US 4,678,265), and

Kahn (US 4,475,789) disclose fiber optic taps for monitoring

purposes. Fink, et al use a fiber optic plug device that converts optical

signals into electrical signals for monitoring the intensity of an optical

transmitter. Kahn discloses a splicing configuration and the use of a

25 photodetector to monitor optical signals in a fiber.

The use of light display elements in conjunction with fiber optic

taps is also "known. In addition to photodetectors, LEDs, and the like,
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lenses have also been used (see US 4,475,789, col. 3, lines 29+ and US

4,081,672, col. 2, imes 64+). However, the lenses used in the prior

art converge or focus light or direct it to the input of other devices for

processing or display.

5 Nothing in these references teaches a device or method that

provides monitoring from the diverted fraction of the fiber optic

signal in a way that can be readily observed by the unaided human eye.

There exists a need for such a device for rapid monitoring of fiber

optic transmissions.

10

SUMMARY OF THE INVENTION

According to its major aspects and broadly stated, the present

:_ invention is a device for monitoring transmitted optical signals. In

15 particular, the present invention is a fiber optic tap that optically

diverts a portion of a transmitted optical signal's intensity without

disrupting the integrity of the transmitted signal's optical information;

that is, the signal information will not be lost in whole or in part when

received as a result of the removal of a portion of it. The diverted

20 portion of the transmitted signal is carried to a lens or lens system that

disperses the light signal over a solid angle sufficient for unaided

viewing; that is, the viewer does not have to be in substantial

alignment with the axis of the fiber optical tap. The presence of light

dispersed by the lens indicates that the fiber optic cable of interest is

25 currently transmitting optical information.

A major feature of the present invention is the simplicity of

construction. The device does not use many optical cormections in
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order to monitor the transmission of fiber optic signals; rather, it uses

a single optical fiber to tap into the optical fiber of interest and a

dispersing lens. The advantage of this feature is that it allows

convenient and immediate -- at a glance -- determination of the optical

5 fiber's operational state. A person monitoring the fiber optic system

only has to observe if light is being dispersed from the lens in order to

determine the system's operational state. More sophisticated

monitoring and display systems rely on exact alignments and

connections of several optical elements, thus they may not be suitable

10 for less than ideal environments or applications or low cost

monitoring needs.

Another feature of the present invention is the use of a

divergent lens or lens system to produce dispersed light. This feature

allows the unaided human eye to effectiveb, monitor the transmission

15 of signals through an optical fiber or, alternatively, a plurality of

optical fibers within a configured fiber optic system. Additional

optical equipment is not necessary since the dispersed light from the

divergent optical signal is functioning as the display, rather than being

passed to additional non-human detection equipment for further

20 processing. However, if the transmitted light exists is infrared, the use

of an infrared sensitive phosphor to "convert" the infrared to visible

light would be necessary.

Other features and advantages of the present invention will be

apparent to those skilled in the art from a careful reading of the

25 Detailed Description of a Preferred Embodiment presented below and

accompanied by the drawings.



BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings,

Fig. 1 is a side cross-sectional view of a fiber optic device

5 according to a preferred embodiment of the present invention;

Fig. 2 is a diagrammatic view of a fiber optic device according

to an alternative embodiment of the present invention.

Fig. 3 is a diagrammatic view of a fiber optic device according

to an alternative embodiment of the present invention.

10 Fig. 4 is a diagrammatic view of a fiber optic device according

to an alternative embodiment of the present invention.

._ DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT
lv

Referring now to Fig. 1, a housing 10 may be occupying a

remote, cramped, or less than ideal environment. Housing 10

comprises a ceramic, metallic or plastic medium 12 or a frame

adapted for carrying the optical fibers, containing a light can3'ing

20 means 14 that is, preferably, an optical fiber, that carries transmitted

optical signals from a transmitting end 18 through to a receiving end

20.

A tapping means 22, preferably a second optical fiber, connects

or taps into light carrying means 14 at the connecting end 26 of

25 tapping means 22. A viewing means 28 is generally attached to or

aligned with the non-connecting end 30 of tapping means 22.

Preferably, viewing means 28 is a divergent lens or lens system that
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disperses light into a solid angle 29 that facilitates other,vise unaided

viewing at a glance and without the need to be substantially in

alignment with the longitudinal axis 32 of tapping means 22.

Solid angle 29 does not have to be large; rather, solid angle 29

5 need be just sufficient to enable the viewer to see light without having

to be in substantial alignment with the axis of the optical fiber. To

some extent, the size of solid angle 29 will depend on the environment

and the amount of light being tapped off from the main transmission

signal. If the environment is dim or dark, a wider angle is possible

10 because a lower intensity of light as a result of being spread over a

larger solid angle will still be visible. Similarly, if the transmitting

optical fiber is cawing light of a greater intensity, more light may be

tapped off for use in monitoring. It is essential that the amount of

9, light removed from the signal be small enough so that the signal is not

15 disrupted or its integrity compromised. Fortunately, the human eye

has the ability, in a darkened room and with time for adjustment, to

detect very small amounts of light, as is well M,own.

In Fig. 2, a diagrammatic view of an alternative embodiment of

the present invention is shown, namely, a fiber optic multiplexer 40.

20 In particular, a first optical input device 42 has a transmit fiber 44 and

a receive fiber 46. Similarly, a second optical input device 48 has a

transmit fiber 50 and a receive fiber 52. A typical fiber optic

multiplexer configuration may have as many optical input devices as

reasonably possible. A fiber optic multiplexing device 54 manages the

25 optical signals being transmitted by and received from optical devices

42 and 48, thereby allowing a single optical fiber 56 to carry all

optical signals between optical devices 42, 48 and a destination device
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58. A viewing means 60 is connected to fiber optic multiplexer 54 by

a tapping means 62 and is used in combination with fiber optic

multiplexer 54 to indicate the operational state of multiplexer 40.

Numerous monitoring possibilities exist for multiplexer 40. A

5 plurality of viewing means 60, each one corresponding to each optical

input device 42 and 48, or to each transmit fiber 44, 50, and each

receive fiber 46, 52, can be used to independently monitor the

operational state of each input device 42, 48. Alternatively, viewing

means 60 can be connected to monitor the optical transmission

10 occurring in the single multiplexed optical fiber 56. This embodiment

is suitable for verifying that, for example, a telephone line with

several subscribers is in use without knowing which subscriber is

using the line.

Fig. 3 shows the present invention in combination with a fiber

15 optic switch configuration as another alternative embodiment of the

present invention. An optical input fiber 66 is connected to an optical

output fiber 68 through a conventional fiber optic switch 70. Input

fiber 66 transmits optical signals from an optical input means 74 to an

optical output means 76 only when fiber optic switch 70 is on. Fiber

20 optic switch 70 is preferably one of a number of well known devices

that are triggered by various existing methods.

A tapping means 82, preferably an optical fiber connects optical

output fiber 68 to viewing means 78. Viewing means 78, preferably a

divergent lens, monitors transmitted signals carried through fiber 68

25 to optical output means 76. The operational state of optical output

fiber 68 also identifies the position of fiber optic switch 70, since

signals can only be transmitted through to fiber 68 when switch 70 is
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on. In other words, positive identification in the form of dispersed

light by viewing means 78 indicates that optical output fiber 68 is

transmitting optical signals and that fiber optic switch 70 is on. If

input means 74 and output means 76 are remote from switch 70, there

5 would be no way to confirm, in the absence of viewing means 78, that

switch 70 were off or on.

Fig. 4 shows a diagrammatic representation of yet another

alternative embodiment of the present invention, namely, a plurality of

fiber optic monitors is used to indicate transmitted signals for a

10 plurality of optical fibers connecting a plurality, of fiber optic devices.

Further, the plurality of optical fibers and monitoring devices is

contained in a common housing 84 for spatial and structural

convenience.

In particular, a first optical fiber 86 carries fiber optic signals

!5 from a first transmitting means 88 of a first optical device 90 to a

second receiving means 92 of a second optical device 94. Likewise, a

second optical fiber 96 carries fiber optic signals from a second

transmitting means 98 of second device 94 to a first receiving means

100 of first optical device 90. A first viewing means 102 uses a first

20 tapping means 106, preferably an optical fiber, to tap into first optical

fiber 86 to indicate the presence of transmitted signals as previously

described herein. Similarly, a second viewing means 108 uses a

second tapping means 110 to tap into second optical fiber 96 to

indicate the presence of transmitted signals passing through it.

25 Although the figure shows the use of only two viewing means, 102,

and 108, it is obvious that any feasible number of viewing means can

be used within common housing 84. In practice, a row or matrix of
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viewing means could be established to follow at a glance the

communication or transmission of signals between points.

In use, referring again to Fig. 1, connecting end 26 of tapping

means 22 is connected throu_-i housing 12 through to light carrying

5 means 14. When light carrying means 14 transmits an optical signal

from transmitting end 18 to receiving end 20, tapping means 22

diverts an insignificant portion of the optical signal and carries it to

non-connecting end 30 of tapping means 22. Viewing means 28 then

disperses the li_ht at an angle that facilitates viewing. Thus, when

10 dispersed light is not emanating from viewing means 28, no optical

signal is being transmitted through light carrying means 14.

It will be apparent to those skilled in the art that many changes

and substitutions can be made to the preferred embodiment herein

._ described without departing from the spirit and scope of the present

15 invention as defined by the appended claims.
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ABSTRACT OF THE DISCLOSURE

A device for the purpose of monitoring light transmissions in

optical fibers comprises a fiber optic tap that optically diverts a

5 fraction of a transmitted optical signal without disrupting the integrity

of the signal. The diverted signal is carried, preferably by the fiber

optic tap, to a lens or lens system that disperses the light over a solid

angle that facilitates viewing. The dispersed light indicates whether or

not the monitored optical fiber or system of optical fibers is currently

10 transmitting optical information.

tQ,4








