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SPECIFICATION

Trsnsmitter:
Opticsl output: ~ed LED st 630nm
Modulation: External - max ±l5V

Internal - 300kHz oscillator
Monitor: Output via 2mm or 4mm sockets
Power supply required: 5-6V.d.c. smoothsd

Dimensions: l50mm x l20mm

Power supply reqUired:
Dimensions: l50mm x l20mm

analogue or

digitalhigh speed
20Hz-300kHz
5-6V d.c. smoothed

d.c. coupled 0-5Hz,Output 1 
digital

Output 2 -

Double layer polymer,
l~m nomin3l diameter

Optical Hbre:

Receiver:
Outputs:
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PURPOSE

COMPREHENSIVE fIBRE OPTICS APPARATUS - P42000/7

An apparatus to demonstrate and examine the transmission of intelligence and
determine the speed of light in an optical fibre.
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APPARATUS DETAIL

The apparatus comprises two printed circuit boards, a transmitter and a re
ceiver. Both boards require a 6V smoothed d.c. supply, which can be common to
both, or two separate aupplies. The transmitter is. linked to the receiver by
110m diameter optical fibre inserted into connectors.

The transmitter is provided llIith modulation input sockets and output monitor
sockets suitable for either 2mm or 4mm plugs. A 300Hz oscillator is included
to provide the required modulation for determining the speed of light trans
mission. The optical output is a red light emitting diode (LED) at 630nm.

The receiver has bo pairs of output sockets: OUTPUT 1 is a direct coupled
output fro:n. zero frequency to 5kHz and is suitable for both analogue and digi
tal signals. Potentiometers are provided to adjust both zero and gain. OUTPUT
2 is a high speed digital output of approximately. 5V peak value. It will oper
ate from below 20Hz to 300+iz llIith 20 metres of fibre.' This output is used to
measure the speed of light ·transmission and for fast digital communication.

The optical fibre is a double ~ayer polymer of lmm nominal diameter, 25m long.

OPERATING INSTRUCTIONS

Inportant Note: . The plastic fibre can be cut llIith a sharp knife or scalpel
against a hard surface. It i~. suggested that initially it is cut into one
length of 20m and another of 501. The 20m length is retained for speed of light
and communication experiments; the 501 length can be cut up for other experi-
ments. .

If fibre is being used with the receiver alone, the cut end can be rounded off
to form a convex lens by holding it vertically. for a very short time over a
match flame. Do not attempt to force an end formed in this way into the fibre
'connectors on either the transmitter or receiver boards.
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1. Experiments using the OPTICAL TRANSMITTER alone

Investigation of modulation
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1.1 Connect a battery or smoothed d.c. supply of5-6V to POWER- INPUT. On
looking through the small hole, the red LED-Vlj.l1 be seen t.o glow.

1.2 Connect a lead fr~m the ~rooULATION-INPUT (middle socke~) to the po~i
tive supply input A. The light Vlill-increase in brightn~ss.,

1.3 .connect the lead from M to C, to short the modulation input. The
light will decrease in brightness. "<,

~A high resistance'voltmeter can be connected between a OY sock~t (B
or C) and the MONITOR OUTPUT. This measures the p.d. across a 68 ohm

'resistor effectively in series with the LED.

i

\

330Rr--e:=:r--o Monitor
Output

G8R

I ')OV

.~. .
The voltage will be found to vary between O.lV and 2.5V, giving an
LED current of O.I/6B·or 2.5/68, e.g. 1.5 or 37mA respectively.
The circuit is designed so that the LED does not go out completely.
If it did, the maximum usable rate of modulation would be reduced.

1.'+ ~ The modulation input lIIill supply a current of IIboutO.lImA when shor
ted to OV, and it. requires an input current. of about O.lImA when fed
from a 2V supply. With no input, the p.d. between the sockets is
about 1. 2V. Modulation input voltages up to t15V lIIill not do any
damage.

oO'11mA

2Vr-
T

Modulation
Input

---0

M('.dulaUon
Input

U'11mA



2.2 Cconect an analogue or digital voltmeter of range O-lV to the OUTPUT
1 socket.

2.1 Connect the POWER INPUT to a 6V battery or smoothed d,c, supply of
5-6V.

-=-

Modulation
Input

o I ;r

o
Gain

@)
o

Zero

1kRIk i ~

Voltmeter
0-1V

3V-=-

2.3 Tum the GAIN control fully anticlockwise. If there is not much
light entering the fibre orifice, it w111 be found that the ZERO
control can be used to shift the output voltage between OV and about.
+ O.4V.

2.4 With a light shone int'o the orifice, it w11l be found that the GAIN
control can adjust the sensitivity over a range, of about 15:1. It
also has affect upon the zero. The. minimim output voltage w11l prob-
ably be. about 50mV at high gain. . .. . .,
NOTE:- When the gain in nearly correct IfQr the required application),
the light ~to ~he. receiver orifice' shouldbe adjusted to its mininum,
and the zero control turned' clockwise from fully anticlockwise, until
the output v91tage jilst starts to increase from its min1mJm value
with the ZERO control turned anticlockwise. e.g, at maximJm gain,
the minimum cutput voltage might be about 30mV (O.03V). The ZERO
control should be turned clockwise until the voltage increases to say
5OmV. The aIDPlifier will then be lineal' from 50mV to above lV
output.

2.5 OUTPUT 2 - This is a digital output Which, with no light lD:XIulation,
could either be at OV, or at about +5.5V. If a mains voltage laIDP is
held near to the orifice, a square wave of 100Hz will be observed at
OUTPUT 2 (120Hz in the USA).

The GAIN and ZERO controls have no effect upon OUTPUT 2.

Experiments using the OPTICAL RECEIVER alone

A graph can be plotted to show M:lNITOR OIJrPUT voltage, or LED cur
rent, against M:lDULATION INPUT voltage. The M:lDULATION INPUT voltage
can be varied from about C-3V from two cells and a potentiometer of
about 1000 ohms•

y.O The 300kHz M:lDULATION can be observed with an oscilloscope. It will
(.5. be seen to be a square wave of about 300kHz, and 5.5V peak to peak.
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Notel OUTPUT 2 is intended to be used for fsst data transfer, and for
~uring the speed of light through a fibre •. OUTPUT 1 is more auit
able for .use at frequencies up to about 5kHz, as it will also 1II0rk
down to d.c.

3. Experiments using both the OPTICAL TRANSMITTER and the OPTICAL RECEIVER

Investigation of 1011I frequency transfer of analogue voltaqe from Trans-
mitter Input to Receiver Output .

3.1 Connect the POWER INPUTsocketa. of the Optical.Transmitter and Opti
cal Receiver to single or separate smoothed d,c, supplies of about
5-6V.·Ory cells may be used ss an alternative aupply.

3.2 Connect a 3V battery to a potentiometer of sbout 500-5000 ohms. The
output from this ahould be connected to a voltmeter and the MODULA
TION INPUT of the Transmitter.

3.3 Connect a. voltmeter of range O-IV or 0-3V to OUTPUT 1 of the Recei
ver.

- Modulation

Power Supply

o
Gain

Receiver

o
Zero

Voltmeter

Fibre

..

Transmitter

500
5000R

6V

+.

Power Supply

3.4 Cut the ends of·a piece of optical fibre off square by pressing lIIith
a sharp knife or scalpel against a hard surface. Insert the tlllO ends
into the Transmitter and Receiver orifices labelled lmm OIA fIBRE.

3.5 Adjust the potentiometer to reduce the input voltage to zero, . then
adjust the Receiver.output voltage to zero with the ZERO control.
Notol The reading obtained lIIill be affected to aome extent by ambient
light. It is best to keep the ambient light constant, and not to ex
periment in bright sunlight.

3.6 Increase the input voltage to its maximum value, and adjust the Re
ceiver GAIN control for a suitable output reading on the meter. Check
the zero reading, and readjust if necessary •

.....
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This arrsngement can be used tOI

(1) Test linearity by plotting a graph of output voltage against
input voltage.

(ii) Compare. the attenuation produced by a long length of fibre.
say 20m. with a short length•. (A typical reduction in output
is from lOO~ to 20~. e.g. 5:1.· A length. of 40m vould reduce
the output by a further factor··of 5, e.g~ to 1/25 or 4~. and
60m 'lIQuId reduce the output to.l/125 or O.B~. The attenuation
is often expressed .in dbs km-l , .this fibre having an attenua
tion of 700dbs km-l • Glass fibre. with its much lower attenua
tion of J-5dbs km-l , has to be used for long distance communi-
cation.) .

(iii) Observe the effects of a cut in the fibre. A short length of
fibre can be used. The fibre is then cut and the two ends held:
together. It is interesting to observe the loss caused by the
air surface. The two ends can be made wet. so that the air
aurface is replaced by water - is there any difference?.

(iv) Observe the effects of a scratch on the fibre. Light is trans
mitted through the fibre by "total internal reflection". The
main core of the fibre has a refractive index of 1.49. and it
is then coated with a thin layer. of refractive index 1.4. If
the fibre is scratched with fine glass paper. the increased
loss of light can be observed. and it can also be visually
seen at the surface.

II 4. Measurement of the speed of light transmission

a
Gain

o
Zero

Receiver

Output 1 Output 2
o I '

Power
Supply

+16y l
i I I I I i

Yoltmeter
0-1V

Fibre

Monitor

Transmiller

Modulation 300
o Q........,PkHz

Oscilloscope Time Ba·se

O · 0·5ps/cm

Trigger from Ch.1

l ~ ~~i~m<:4 ~ I I
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Power
Supply
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4.1 The apparatus is aet up as shown, using the 20m length of fibre.

4.2 The OUTPUT 1 gain is adjusted to give a convenient reading on the
meter (between about 50 and 10019), and the Y shi ft is .adjusted to
display the MONITOR output belolll the signal from OUTPUT 1.

4.3 The 20m of fibre is then replaced by a short length, and the end st
the trsnsmitter (and at the receiver, if necessary) is pulled out
until the same meter reading is obtained again.

The top trace lIIill be seen to have shifted 2mm to the left, shollling
that the .time for light to travel dell/n the fibre has been reduced by
0.2cm x 0.5~s/cm =O.l~s., . .

The speed of light in the fibre is 20m/0.l~s =2. 10Bm s-l

The speed of }ight in air is ,: 10Bms-l

(It is reduced in the fibre by the refractive index of the fibre
- 1.49)

(
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OUTPUT 2

For short and 20m fibre
2V/em O:5us/cm

MONITOR OUTPUT
I lV/em
T1mebase triggered
from this output

~: The MONITOR output and the output from OUTPUT 2 appear to be
almost out of phase ... In addition to the time delay in the fibre, the
received signal oasses through a five-stage a"lllifier. This mainly
eccounts for the extra delay. If the modulation frequency is reduced,
by using an external source, the input and output lIIill be observed to
be in phase at !olll~r frequencies.

5. Transmission of a computer program along 20m of fibre

A BBC computer lIIith a cassette. recorder can conveniently be used. Some
extra DIN plugs lIIill be required.

5.1 Adjust the controls on the cassette, lIIith it connected normally into
the computer, until the computer receives the program without errors.

5.2 . Replay the tape again, but lIIith an oscilloscope connected to the cas
setle instead of the computer, and observe lhe output a"lllitude.

5.3 t:onnect up the circuit shoen, with the oscilloscope connected to



I

5.4 Connect up OUTPUT 1 to the BBC computer input, and replay the tape
again. The computer should loed in the program.

OUTPUT 1, and ,adjust the ZERO and GAIN conJ;rols, until the trace ap
peers to be similar to that obtained in 5.2, e.g. the same amplitude,
and no obvious distortion.

Receiver

o 0
Zero Gain

Output 1

Power
Supply

+IevI-
I I ,i

eeq Computer
Cassette Input

FIbre

Cassette
Recorder

C

Transmitter

Modulation

Power
Supply

_lev 1+
.r--------.."

+

I

LI
I

I
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~: A small electrolytic capacitor of about l-lOO~f may have to be
inserted at C.

A similar, arrangement can also be used to transmit speech or music along
the fibre. The computer is replaced by an audio amplifier and a speaker.
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I
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6. Operation of a camera shutter

Camera,
t'

Dlglcounter
(Data Mamory) Power

Supply
+16V 1-

II
I

Lamp
"

Lens

Shutter

Output 1

o 0
Zero Gain

Receiver

I This arrangement can be used either in a digital or analogue manner.

6.1 Use with Digicounter

II
I

Set Oigicounter: fUNCTION switch - timing .
RANGE switch - anticlockwise (O.lma)
STOP/START - down, at START
TRIGGERED - off
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OUTPUT -1 from the Receiver goes into the black and blue STOP input
sockets.

The nominal shutter speed, was. 1/30; the reading obtained from the
Oigicounter ~as about 49ms, e.g. the shutter speed is 1/20s.

6.2 Use with Data Memory:

The output was fed into one channel of the 'Data Memory ()V), record
ing at 1000 readings per,second. The time scale for the trace below
is 0.5s across the screen, e.g. the shutter was open for about 5Oms •

.--

The Receiver on its.own can also be used as a general purpose light gate
for timing purposes, or for enalogue measurement of light levels in in
accessible places.

.'
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SPECIFICATION

Transmitt.er I

Optical OUt.putl Red LED at. 630nm
Modulat.ionl Ext.ernal - max t15V

-Int.ernal - 300kHz oscillat.or
Monitor I Out.put. via 2mm or 4mm socket.s
Power supply requiredl . 5-6V.d.c. smoot.hed
Dimensions I l50mm x l20mm

Power supply required:
Dimensions I l50mm x l20mm

analogue or

digitalhigh speed
20Hz-300kHz
5-6V d.c. smoothed.

d,c, coupled 0-5Hz,

DOlrole layer polymer,
l~m nomin3l diameter

Output 1 
digital
output 2 -

Optical Fibre I

Receiver I

OutputsI
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000 phil~po horns
EQUIPMENT NOTES

COMPREHENSIVE FIBRE OPTICS APPARATUS - P42000!7

PURPOSE

An apparatus to demonstrate and examine the transmission of intelligence and
determine the speed of light in an optical fibre.

APPARATUS DETAIL

The apparatus comprises two printed circuit boards, a transmitter and a re
ceiver. Both boards require a 6V smoothed d.c. supply, which can be common to
both, or two separate supplies. The transmitter is linked to the receiver by
lmm diameter optical fibre inserted into connectors.

The transmitter is provided with modulation input sockets and output monitor
sockets suitable for either 2mm or 4mm plugs. A 300kHz oscillator is included
to provide the required modulation for determining the speed of light trans
mission. The optical output is a red light emitting diode (LED) at 630nm.

The receiver has two pairs of output sockets. OUTPUT 1 is a direct coupled
output from zero frequency to 5kHz and is suitable for both analogue and digi
tal signals. Potentiometers are provided to adjust both zero and gain. OUTPUT
2 is a high speed digital output of approximately 5V peak value. It will oper
ate from below 20Hz to 300kHz with 20 metres of fibre. This output is used to
measure the speed of light transmission and for fast digital communication.

The optical fibre is a double layer polymer of lmm nominal diameter, 25m long.

OPERATING INSTRUCTIONS

Important Note: The plastic fibre can be cut with a sharp knife or scalpel
against a hard surface. It is suggested that initially it is cut into one
length of 20m and another of 5m. The 20m length is retained for speed of light
and communication experiments; the 5m length can be cut up for other experi
ments.

If fibre is being used with the receiver alone, the cut end can be rounded off
to form a convex lens by removing the outer cover and holding it vertically
for a very short time over a match flame. Do not attempt to force an end
formed in this way into the fibre connectors on either the transmitter or re
ceiver boards.



1. Experiments using the OPTICAL TRANSMITTER alone

Investigation of modulation
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1.1 Connect a battery or smoothed d ;c , supply of 5-6V to POWER INPUT, On
looking through the small hole, the red LED will be seen to glow.

1.2 Connect a lead from. the MODULATION INPUT (middle socket) to the posi
tive supply input A. The light will increase in brightness.

1. 3 Connect the lead from M to C, to short the modulation input. The
light will decrease in brightness.

1.4 A high resistance voltmeter can be connected between a OV socket (8
or C) and the MONITOR OUTPUT. This measures the p.d. across a 68 ohm
resistor effectively in series with the LED.

330R
~Monltor

Output

68R

I J) OV

The voltage will be found. to vary between O.lV and 2.5V, qiv mq an
LED current of 0.1/68 or 2.5/68, e.g. 1.5 or 37mA respectively.

The circuit is designed so that the LED does not go out completely.
If it did, the maximum usable rate of modulation would be reduced.

1.5 The modulation input will supply a current of about O.llmA when shor
ted to OV, and it. requires an input current. of about O.llmA when fed
from a 2V supply. With no input, the p ,d. between the sockets is
about 1. 2V. Modulation input voltages up to ±15V will not do any
damage.

0·11 rnA
---;:;.

U '11 rnA Modulation
Input

2V

--.....0



A graph can be plotted to show MONITOR OUTPUT voltage, or LED cur
rent, against MODULATION INPUT voltage. The MODULATION INPUT voltage
can be varied from about 0-3V from two cells and a potentiometer of
about 1000 ohms.

1.6 The 300kHz MODULATION can be observed with an oscilloscope. It will
be seen to be a square wave of about 300kHz, and 5.5V peak to peak.

1kR
3V-=-

2. Experiments using the OPTICAL RECEIVER alone

Modulation
Input

Voltmeter
0-1V o

o
Zero

o
Gain

o I ;+-

2.1 Connect the POWER INPUT to a 6V battery or smoothed d .c . supply of
5-6V.

2.2 Connect an analogue or digital voltmeter of range 0-lV to the OUTPUT
1 socket.

2.3 Turn the GAIN control fully anticlockwise. If there is not much
light entering the fibre orifice, it will be found that the ZERO
control can be used to shift the output voltage between OV and about.
+ O.4V.

2.4 With a light shone into the orifice, it will be found that the GAIN
control can adjust the sensitivity over a range of about 15: 1. It
also has affect upon the zero. The minimum output voltage will prob
ably be about 50mV at high gain.
NOTE:- When the gain in nearly correct (for the required application),
the light into the receiver orifice should be adjusted to its minimum,
and the zero control turned clockwise from fully anticlockwise, until
the output voltage just starts to increase from its minimum value
with the ZERO control turned anticlockwise. e.g. at maximum gain,
the minimum output voltage might be about 30mV (O.03V). The ZERO
control should be turned clockwise until the voltage increases to say
50mV. The amplifier will then be linear from 50mV to above lV
output.

2.5 OUTPUT 2 - This is a digital output which, with no light modulation,
could either be at OV, or at about +5.5V. If a mains voltage lamp is
held near to the orifice, a square wave of 100Hz will be observed at
OUTPUT 2 (120Hz in the USA).

The GAIN and ZERO controls have no effect upon OUTPUT 2.



Note: OUTPUT 2 is intended to be used for fast data transfer, and for
measuring the speed of light through a fibre •. OUTPUT 1 is more suit
able for use at frequencies up to about 5kHz, as it lVill also 1V0rk
dOlVn to d.c.

3. Experiments using both the OPTICAL TRANSMITTER and the OPTICAL RECEIVER

Investigation of 101V freguency transfer of analogue voltage from Trans
mitter Input to Receiver Output

3.1 Connect the POWER INPUT sockets of the Optical Transmitter and Opti
cal Receiver to single or separate smoothed d ;c , supplies of about
5-6V. Dry cells may be used as an alternative supply.

3.2 Connect a 3V battery to a potentiometer of about 500-5000 ohms. The
output from this should be, connected to a voltmeter and the MODULA
TION INPUT of the Transmitter.

3.3 Connect a voltmeter of range O-IV or 0-3V to OUTPUT 1 of the Recei
ver.

- Modulation

Output 1

Power Supply

o
Gain

Receiver

o
Zero

Voltmeter
0-1V

FibreTransmitter

6V

+

Power Supply

500
5000R

Voltmeter

3.4 Cut the ends of a piece of optical fibre off square by pressing lVith
a sharp kni fe or scalpel against a hard sur face. Insert the two ends
into the Transmitter and Receiver orifices labelled Imm DIA FIBRE.

3.5 Adjust the potentiometer to reduce the input voltage to zero,. then
adjust the Receiver output voltage to zero lVith the ZERO control.

Note: The reading obtained lVill .be affected to some extent by ambient
light. It is best to keep the ambient light constant, and not to ex
periment in bright sunlight.

3.6 Increase the input voltage to its maximum value, and adjust the Re
ceiver GAIN control for a suitable output reading on the meter. Check
the zero reading, and readjust if necessary.



This arrangement can be used to:

(i) Test linearity by plotting a graph of output voltage against
input voltage.

(Li ) Compare the attenuation produced by a long length of fibre,
say 20m, with a short length. (A typical reduction in output
is from 100% to 2m~, e.g. 5:1. A length of 40m would reduce
the output by a further factor of 5, e.g. to 1/25 or 4%, and
60m would reduce the output to 1/125 or 0.8%. The attenuation
is often expressed in dbs km-l, this fibre has an attenuation
of about 700dbs km-l. (Glass fibre, with its much lower atten
uation of 3-5dbs km-l, has to be used for long distance com
munication. )

(iii) Observe the effects of a cut in the fibre. A short length of
fibre can be used. The fibre is then cut and the two ends held
together. It is interesting to observe the loss caused by the
air surface. The two ends can be made wet, so that the air
surface is replaced by water - is there any difference?

(iv) Observe the effects of a scratch on the fibre. Light is trans
mitted through the fibre by "total internal reflection". The
main core of the fibre has a refractive index of 1.49, and it
is then coated with a thin layer, of refractive index 1.4. If
the outer cover is removed and the fibre is scratched with
fine glass paper, the increased loss of light can be observed,
and it can also be visually seen at the surface.

4. Measurement of the speed of light transmission

Time Base
0.5fls/cm

Oscilloscope

DT';".' hom Ch.1

Voltmeter
0-1V

o 0
Zero Gain

Output 1 Output 2o I I

Power
Supply

i I I I I I +Iev
Fibre

Ch.2
2V/cm

Monitor

Modulation . 300
o ~kHz

Power
Supply

_lev 1+

Transmitter Receiver



4.1 The apparatus is set up as shown, using the 20m length of fibre.

4.2 The OUTPUT. 1 gain is adjusted to give a convenient reading on the
meter (between about 50 and 100~;), and the Y shift is .adjusted to
display the MONITOR output below the signal from OUTPUT 1.

4.3 The 20m of fibre is then replaced by a short length, and the end at
the transmitter (and at the receiver, if necessary) is pulled out
until the same meter reading is obtained again.

The top trace will be seen to have shi fted 2mm to the Left, showing
that the time for light to travel down the fibre has been reduced by
0.2cm x 0.5[ls/cm = 0.1[18.

The speed of light in the fibre is 20m/0.l[ls = 2. 108m s-l

The speed of light in air is 3. 108m s-l

(It is reduced in the fibre by the refractive index of the fibre
- 1.49)

(
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OUTPUT 2

For short and 20m fibre
2V Icm O:5us/cm

MONITOR OUTPUT
1V/cm

Timebase triggered
from this output

Note: The MONITOR output and the output from OUTPUT 2 appear to be
almost out of phase. In addition to the time delay in the fibre, the
received signal passes through a five-stage amplifier. This mainly
accounts for the extra delay. If the modulation frequency is reduced,
by using an external source, the. input and output will be observed to
be in phase at lower frequencies.

5. Transmission of a computer program along 20m of fibre

A 8BC computer with a cassette. recorder can conveniently be used. Some
extra DIN plugs will be required.

5.1 Adjust the controls on the cassette, with it connected normally into
the computer, until the computer receives the program without errors.

5.2 Replay the tape again, but with an oscilloscope connected to the cas
sette instead of the computer, and observe the output amplitude.

5.3 Connect up the circuit shown, with the oscilloscope connected to



OUTPUT 1, and _adjust the ZERO and GAIN controls. until the trace ap_
pears to be similar to that obtained in 5.2, e.g. the same amplitude,
and no obvious distortion.

Power
Supply

_1 6 V /+
r·-----------,.

BBC Computer
Cassette Input Power

Supply
+1 6 V ' -

Receiver

Output 1Transmitter

Modulation

C

+

Fibre

Call sette
Recorder

o
Zero

o
Gain

5.4 Connect up OUTPUT 1 to the SSC computer input, and replay the tape
again. The computer should load in the program.

Note: A small electrolytic capacitor of about l-lOO~F may have to be
inserted at C.

A similar. arrangement can also be used to transmit speech or musi-c along
the fibre. The computer is replaced by an audio amplifier and a speaker.

6. Operation of a camera shutter

Camera
i

Digicounter
(Data Memory) Power

Supply
+16V I-

Lamp
Lens

Shutter

Output 1

o 0
Zero Gain

Receiver

This arrangement can be used either in a digital or analogue manner.

6.1 Use with Digicounter

Set Digicounter: FUNCTION switch
RANGE switch
STOP/START
TRIGGERED

timing
anticlockwise (O.lms)
down, at START
off



OUTPUT .1 from the Receiver goes into the black and blue STOP input
sockets.

The nominal shutter speed was . 1/30; the reading obtained from the
Digicounter was about 49ms, e.g. the shutter speed is 1/20s.

6.2 Use \IIith Data Memory:

The output \lias fed into one channel of the Data Memory (3V), record
ing at 1000 readings per second. The time scale for the trace belo\ll
is 0.5s across the screen, e.g. the shutter \lias open for about 50ms.

---

The Receiver on its.own can also be used as a general purpose light gate
for timing purposes, or for analogue measurement of light levels in in
accessible places.



Red LED at 630nm

SPECIFICATION

Transmitter:

Optical output:

Modulation: External - max ±15V
Internal - 300kHz oscillator

Monitor: Output via 2mm or 4mm sockets

Power supply required: 5-6V d.c. smoothed
Dimensions:

Receiver:

l50mm x l20mm

Power supply required:

Dimensions: l50mm x l20mm

Outputs:

Optical Fibre:

Output 1 - d. c. coupled
digital

Output 2 -

Double layer polymer,
lmm nominal diameter

0-5Hz, analogue or

high speed- digital
20Hz-300kHz

5-6V d.c. smoothed




