
Description  1   0135 350                                  2 Description
upon a condition of an apparatus disposed at the first location; This
invention relates to systems for transmit-      a first optical fibre
having one end adjacent the ting light from a first location to a second
location.  light source; Such a system may, for instance, comprise an    5
an illumination screen positioned adjacent the alarm system for the
detection and transmission      other end of the first optical fibre so
that light of light from a process measuring device to an      transmitted
thereto by the first optical fibre alarm actuating means, for example to
indicate     becomes incident on and illuminates a portion of when a
process variable varies from a predeter-      the screen; mined range.
10   one or more second optical fibres having one The level of a liquid
within a tube or against a  end so positioned with respect to said portion
of window has been used for many years to provide      the illumination
screen as to transmit light from a  virtual indication of a process
variable, etc.        the light source transmitted by the first optical
Some examples of the foregoing are a thermome-       fibre and incident on
said portion of the screen ter for measuring temperature, a manometer for
15   and having the other end disposed at the second measuring pressure and
sight glasses for deter-      location; and mining liquid levels within a
container. The latter    detector means positioned at the other end of are
used in steam boiler installations to provide a  the second optical fibre
or fibres and operative to visual indication of the water level within the
detect the colour of the light transmitted by the boiler. The foregoing
devices are adequate if the    20   second optical fibre or fibres.
operator is near the boiler. However, control          A preferred system
embodying the invention rooms for such boiler installations are now being
and described hereinbelow utilises dependable, located remotely from the
boiler. Thus, systems      inexpensive apparatus for the transmission of
had to be developed for the transmission of such    .  light from  a
measuring device to a viewing water level measurements to the remote
control   25   screen, and also provides for the actuation of an rooms.
These systems typically utilise lenses,       alarm(s) if a process
variable being monitored beam-splitters, etc. to transmit light, which-
varies from a predetermined range. More speci- passes through or is
reflected from these measur-    fically, the preferred system uses optical
fibres for ing devices, to a viewing screen within the control  the
transmission of light from the measuring room. As such, these systems are
complex and    30    device to a viewing screen, which is within a
relatively expensive because of the apparatus        control room, and from
the viewing screen to required to detect and transmit the light from the
optical diodes which control the actuation of measuring device to the
control room.                alarm devices. An optical fibre is positioned
adja- UK  Patent  Application  Publication  No          cent each
monitoring location, e.g. a bottom port GB-A-2 025 608 discloses a system
for trans-   35   and a top port of a steam boiler. The foregoing mitting
light which comprises an electronic unit     optical fibre transmits the
light, e.g. either red or incorporating a light source or sources and a
green light, which passes through the measuring detector means. Ught of two
different (but pre-      device for that particular monitoring location to
a determined and invariant) wavelength distribu-       matte screen located
within the control room. A tions is emitted simultaneously by the light
40  - pair of optical fibres is dedicated for use with each source or
sources into an optical fibre, an end of   of the foregoing optical fibres
and is positioned which is connected to a transducer disposed
relative to the screen to detect the light incident outside of the
electronic unit. The light is then    upon the screen and transmit this
light to optical directed back from the transducer, to the detector
diodes which are provided with filters to permit means incorporated in the
electronic unit, via a    45 - the selective actuation of same depending
upon second optical fibre. The transducer includes an    the colour of the
light being transmitted. The optical filter which is moved, in accordance
with a  optical diodes selectively control the actuation of physical
magnitude being measured, in such a         alarm(s) in response to the
condition of the manner as to influence one of the wavelength
process variable being monitored. 



distributions more than the other. Specifically, the    50  The invention
will now be further described, by filter generates, in the light serit back
from the   way of illustrative and non-limiting example, with transducer to
the detector means,one or more    reference to the accompanying drawing,
the sole stabilisation signals for the fibre optics and    - -   figure of
which is a schematic diagram  of a optoelectronics and, possibly, one or
more          system embodying the invention. measuring signals.
The sole figure of the drawing is a schematic UK Patent Application No.
GB-A-2 090 654           diagram of an alarm system 10 using fibre optics
and   German   Patent   Application   No.            for transmission and
detection purposes. The DE-A-3 047 343 disclose systems generally
alarm  system  10 uses a matte screen 12 upon similar to that disclosed in
GB-A-2 025 608.         which light transmitted by an optical fibre 14 is
According to the invention there is provided a    60   incident. Ends of a
pair of optical fibres 16 and 18, system  for transmitting light from a
first location  - -   which can be located either on the same side of to a
second location remote from  the first loca-    the matte screen- 12 as the
optical fibre 14 or on tion, the system  comprising:
the opposite side of the screen 12, are positioned a light source disposed
at the first location and  to receive light incident upon the screen 12.
(If the operative to provide light of a colour that depends   65   ends of
the fibres 16 and 18 are on the same side 2    3                   0  135
350                       4 of the screen 12 as the fibre 14, the ends
receive   even though only two monitoring locations were light reflected
from the screen, whereas if they are  considered, i.e. the bottom port and
the top port on the opposite side to the fibre 14 they receive     of a
boiler, any number of monitoring locations light transmitted by the
screen.) The opposite       could be employed and each monitoring location
ends of the optical fibres 16 and 18 are connected    5    would be
provided with an optical fibre 14, and to optical (light sensitive) diodes
20, 22, respec-   each optical fibre 14 would have associated there-
tively, which are provided with a green filter 24    with a pair of optical
fibres 16 and 18 along with and a red filter 26, respectively. Outputs of
the    their respective optical diodes 20 and 22 and optic diodes 20,22 can
be used to actuate alarms,    filters 24 and 26. In addition, it should be
noted etc., as will be hereinafter described.         to   that the outputs
of each pair of optical diodes 20, The optical fibre 14 is typically
positioned so as  22 associated with a specific monitoring location to
capable of transmitting light from a measur-     could be connected to the
input or an "OR" gate ing device (not shown), such as a gauge for
or circuit (not shown) which would actuate an measuring water within a
steam boiler. Thus, for     alarm when both of the optical diodes 20, 22
are such a boiler installation, an optical fibre 14 would    15
unactuated, thus indicating a fault condition, i.e. be dedicated for use
with the bottom port, and       the loss of light at a specific monitoring
location. another optical fibre 14 would be used exclusively    Thus, this
alarm  system  10 can monitor any for the top port. In addition, each of
the foregoing  number of specific measuring locations and is optical fibres
14 would have a pair of optical fibres  failsafe in its operation. 16 and
18 dedicated for use in association there-   20 with. Typically, in such an
installation, the optical  Claims fibre 14 associated with the port being
monitored transmits either red or green light depending           1. A
system for transmitting light from a first upon the water level at that
port. For example, if   location to a second location remote from the first
the water level is below the bottom port or below    25   location, the
system comprising: the top port, a red light will be transmitted by the
a light source disposed at the first location and optical fibre 14
associated with that port to the     operative to provide light of a colour
that depends matte screen 12. Similarly, if the water level is     upon a
condition of an apparatus disposed at the above the bottom port or above
the top port, a.      first location; 



green light will be transmitted by the optical fibre   30    a first
optical fibre (14) having one end adjacent 14 associated with that port to
the screen 12. The   the light source; end of each optical fibre 14 that is
adjacent the      an illumination screen (12) positioned adjacent matte
screen 12 is positioned so as to "project"     the other end of the first
optical fibre (14) so that the foregoing transmitted light onto the screen
12   light transmitted thereto by the first optical fibre so as to form a
"spot" thereon. A pair of optical   35   (14) becomes incident on and
illuminates a por- fibres 16 and 18 is dedicated for use with each
tion of the screen (12); optical fibre 14 and is positioned relative to the
one or more second optical fibres (16, 18) screen 12 and the "spot" formed
thereon by its        having one end so positioned with respect to said
associated optical fibre 14 so as to receive the      portion of the
illumination screen (12) as to light incident upon the screen 12 and
transmit the    40   transmit light from the light source transmitted by
light to the optical diodes 20 and 22 associated      the first optical
fibre and incident on said portion therewith. If green light is incident
upon the matte  of the screen and having the other end disposed screen 12,
the optical fibres 16 and 18 associated    at the second location; and with
the optical fibre 14 transmitting the green       detector means (20,22,
24, 26) positioned at the light will, in turn, transmit the green light to
their   45   other end of the second optical fibre or fibres (16,
associated respective optical diodes 20 and 22.       18) and operative to
detect the colour of the light However, only the optical diode 20 will be
actu-      transmitted by the second optical fibre or fibres ated since the
green light can pass through the      (16, 18). green filter 24 associated
therewith but is blocked    2. A system according to claim 1, wherein said
by the red filter 26 associated with the optical   so   other end of the
first optical fibre (14) and said diode 22. Conversely, if red light is
incident upon   one end of the one or more second optical fibres the screen
12, the optical fibres 16 and 18 asso-     (16, 18) are located on the same
side of the ciated with the optical fibre 14 transmitting the
illumination screen (12). red light will, in turn, transmit the red light
to their  3. A system according to claim 1, wherein said respective optical
diodes 20 and 22. However,   55   other end of the first optical fibre (14)
is located on only the optical diode 22 will be actuated since the  one
side of the illumination screen (12) and said red light can pass through
the red filter 26          one end of the one or more second optical fibres
associated therewith but is blocked by the green     (16, 18) is or are
located on the other side of the filter 24 associated with the optical
diode .20.      illumination screen (12). Depending upon which optical
diode 20, 22 is   60      4. A system according to claim 1, claim 2 or
actuated, alarms can be selectively actuated to      claim 3, including
alarm means selectively actu- indicate the presence or absence of a
particular      able by the detector means (20, 22, 24, 26) in condition,
such as high or low water level within a   response to the colour of light
being transmitted boiler.                                               by
the one or more second optical fibres (16, 18). From the foregoing, it will
be apparent that   65     5. A system according to any one of the preced- 3
3                   0  135 350                       4 of the screen 12 as
the fibre 14, the ends receive   even though only two monitoring locations
were light reflected from the screen, whereas if they are  considered, i.e.
the bottom port and the top port on the opposite side to the fibre 14 they
receive    of a boiler, any number of monitoring locations light
transmitted by the screen.) The opposite       could be employed and each
monitoring location ends of the optical fibres 16 and 18 are connected    5
would be provided with an optical fibre 14, and to optical (light
sensitive) diodes 20, 22, respec-  each optical fibre 14 would have
associated there- tively, which are provided with a green filter 24    with
a pair of optical fibres 16 and 18 along with and a red filter 26,
respectively. Outputs of the   their respective optical diodes 20 and 22
and optic diodes 20, 22 can be used to actuate alarms,   filters 24 and 26.
In addition, it should be noted 



etc., as will be hereinafter described.        10   that the outputs of
each pair of optical diodes 20, The optical fibre 14 is typically
positioned so as  22 associated with a specific monitoring location to
capable of transmitting light from a measur-   could be connected to the
input or an "OR" gate ing device (not shown), such as a gauge for
or circuit (not shown) which would actuate an measuring water within a
steam boiler. Thus, for     alarm when both of the optical diodes 20, 22
are such a boiler installation, an optical fibre 14 would   15
unactuated, thus indicating a fault condition, i.e. be dedicated for use
with the bottom port, and      the loss of light at a specific monitoring
location. another optical fibre 14 would be used exclusively   Thus, this
alarm  system  10 can monitor any for the top port. In addition, each of
the foregoing  number of specific measuring locations and is optical fibres
14 would have a pair of optical fibres  failsafe in its operation. 16 and
18 dedicated for use in association there-   20 with. Typically, in such an
installation, the optical  Claims fibre 14 associated with the port being
monitored transmits either red or green light depending          1. A
system for transmitting light from a first upon the water level at that
port. For example, if  location to a second location remote from the first
the water level is below the bottom port or below    25   location, the
system comprising: the top port, a red light will be transmitted by the   a
light source disposed at the first location and optical fibre 14 associated
with that port to the    operative to provide light of a colour that
depends matte screen 12. Similarly, if the water level is    upon a
condition of an apparatus disposed at the above the bottom port or above
the top port, a      first location; green light will be transmitted by the
optical fibre   30  a first optical fibre (14) having one end adjacent 14
associated with that port to the screen 12. The  the light source; end of
each optical fibre 14 that is adjacent the      an illumination screen (12)
positioned adjacent matte screen 12 is positioned so as to "project"
the other end of the first optical fibre (14) so that the foregoing
transmitted light onto the screen 12   light transmitted thereto by the
first optical fibre so as to form a "spot" thereon. A pair of optical   35
(14) becomes incident on and illuminates a por- fibres 16 and 18 is
dedicated for use with each      tion of the screen (12); optical fibre 14
and is positioned relative to the     one or more second optical fibres
(16, 18) screen 12 and the "spot" formed thereon by its       having one
end so positioned with respect to said associated optical fibre 14 so as to
receive the     portion of the illumination screen (12) as to light
incident upon the screen 12 and transmit the    40   transmit light from
the light source transmitted by light to the optical diodes 20 and 22
associated    the first optical fibre and incident on said portion
therewith. If green light is incident upon the matte  of the screen and
having the other end disposed screen 12, the optical fibres 16 and 18
associated   at the second location; and with the optical fibre 14
transmitting the green       detector means (20,22,24, 26) positioned at
the light will, in turn, transmit the green light to their   45   other end
of the second optical fibre or fibres (16, associated respective optical
diodes 20 and 22.      18) and operative to detect the colour of the light
However, only the optical diode 20 will be actu-     transmitted by the
second optical fibre or fibres ated since the green light can pass through
the      (16, 18). green filter 24 associated therewith but is blocked
2. A system according to claim 1, wherein said by the red filter 26
associated with the optical   5o  other end of the first optical fibre (14)
and said diode 22. Conversely, if red light is incident upon  one end of
the one or more second optical fibres the screen 12, the optical fibres 16
and 18 asso-    (16, 18) are located on the same side of the ciated with
the optical fibre 14 transmitting the    illumination screen (12). red
light will, in turn, transmit the red light to their  3. A system according
to claim 1, wherein said respective optical diodes 20 and 22. However,   55
other end of the first optical fibre (14) is located on only the optical
diode 22 will be actuated since the  one side of the illumination screen
(12) and said red light can pass through the red filter 26         one end
of the one or more second optical fibres associated therewith but is
blocked by the green     (16, 18) is or are located on the other side of
the filter 24 associated with the optical diode 20.     illumination screen
(12). 



Depending upon which optical diode 20, 22 is   60      4. A system
according to claim 1, claim 2 or actuated, alarms can be selectively
actuated to      claim 3, including alarm means selectively actu- indicate
the presence or absence of a particular     able by the detector means (20,
22, 24, 26) in condition, such as high or low water level within a
response to the colour of light being transmitted boiler.
by the one or more second optical fibres (16, 18). From the foregoing, it
will be apparent that   65    5. A system according to any one of the
preced- 3 _    5                   0 135 350                       6 ing
claims, including means actuatable by the      Patentanspruche detector
means (20, 22) when the transmission of light by the one or more second
optical fibres (16,   1. System zur Obertragung von Licht von einer 18) is
interrupted to signify loss of light at the first  ersten Stelle zu einer
von der ersten Stelle ent- location.                                      6
fernten zweiten Stelle mit: 6. A system according to any one of the preced-
einer bei der ersten Stelle angeordneten Licht- ing claims, wherein the
light source is operative   quelle, die Licht einer Farbe liefert, die von
einer to provide light of either a first colour or a second  Bedingung
einer an der ersten Stelle ange- colour in dependence upon the condition of
the      ordneten Vorrichtung abhangt, apparatus disposed at the first
location.      10     einer ersten optischen Faser (14) mit einem 7. system
according to claim 6, wherein there    Ende nahe der Lichtquelle, are
said second optical fibres (16, 18) and the   einem Beleuchtungsschirm
(12), der nahe dem detector means (20, 22, 24, 26) comprises a first
anderen Ende der ersten optischen Faser (141 detector arrangement (20, 24)
connected to the      derart angeordnet ist, daB durch die erste opti-
other end of one (16) of the second optical fibres   is   sche Faser (14)
zu ihm ubertragenes Licht auf and operative to indicate receipt thereby
only of    einen Teil des Schirmes (12) auffallt und diesen light of the
first colour and a second detector     beleuchtet, arrangement (22, 26)
connected to the other end       einer oder mehreren zweiten optischen
Fasern of the other (18) of the second optical fibres and  (16, 18) mit
einem bezuglich dieses Teils des operative to indicate receipt thereby only
of light   20    Beleuchtungsschirms (12) derart angeordneten of the second
colour.                                Ends, daB sie Licht von der
Lichtquelle, das durch 8. A system according to claim 7, wherein the
die erste optische Faser ubertragen wird und auf first detector arrangement
(20, 24) comprises a      den Teil des Schirmes auffallt, ubertragen, und
first optical filter (24) that will pass light of the first  deren anderes
Ende bei der zweiten Stelle ange- colour, but not light of the second
colour, and a    25   ordnet ist, und first optical detector (20)
positioned to receive     Detektoreinrichtungen (20, 22, 24, 26), die an
light passed by the first optical filter, and wherein  dem anderen Ende der
zweiten optischen Faser the second detector arrangement comprises a
oder Fasern (16, 18) angeordnet sind und so second optical filter (26) that
will pass light of the  arbeiten, daB sie die Farbe des von der zweiten
second colour, but not light of the first colour, and    30   optischen
Faser oder den zweiten optischen a second optical detector (22) positioned
to         Fasern (16, 18) Obertragene Licht ermitteln. receive light
passed by the second optical filter.    2. System nach Anspruch 1, bei dem
das andere 9. A system according to any one of the preced-    Ende der
ersten optischen Faser (14) und das sine ing claims, wherein the
illumination screen (12) is  Ende der einen oder mehreren zweiten optischen
a viewing screen.                              35   Fasern (16, 18) an der
gleichen Seite des Beleuch- 10. A system according to claim 9, wherein the
tungsschirmes (12) 1iegen. viewing screen (12) is disposed at the second
3. System nach Anspruch 1, bei dem das andere location.
Ende der ersten optischen Faser (14) auf einer 11. A system  according to
any one of the         Seite des Beleuchtungsschirmes (12) liegt und 



preceding claims, wherein the first location is that   40   das sine Ende
der einen oder mehreren zweiten of a boiler installation and the light
source is    optischen Fasern (16, 18) auf der anderen Seite operative to
provide light of a colour that depends  des Beleuchtungsschirmes (12) liegt
bzw. liegen. upon a condition of the boiler, and wherein the       4.
System nach Anspruch 1, Anspruch 2 oder second location is that of a
control room for the   Anspruch 3 mit Alarmeinrichtungen, die durch die
boiler installation.                           45    Detektoreinrichtungen
(20,22,24,26) als Reaktion 12. A light transmission arrangement compris-
auf die Farbe von Licht, das von einer oder ing a plurality of systems
according to any one of   mehreren zweiten optischen Fasern (16, 18) uber-
the preceding claims, wherein the respective        tragen wird, selektiv
betatigbar ist. systems have respective light sources all dis-        5.
System  nach                                                         einem
der vorausgehenden posed at the same first location and each being    5o
Anspruche mit Einrichtungen, die durch die operative to provide light of a
colour that depends  Detektoreinrichtungen (20, 22) betatigbar sind, upon
whether the same parameter of the              wenn die ubertragung von
Licht durch die eine apparatus disposed at the first location is above
oder mehreren zweiten optischen Fasern (16, 18) or below a respective
different value, the systems   unterbrochen wird, um Lichtverlust an der
ersten comprise a common illumination screen (12) dis-   55   Stelle
anzuzeigen. posed at the same second location so that light       6. System
nach einem  der vorausgehenden transmitted thereto by the first optical
fibres (14)  Anspruche, bei dem die Lichtquelle so arbeitet, of the
respective systems becomes incident on        daB sie Licht entweder einer
ersten Farbe oder and illuminates respective portions of the screen,  einer
zweiten Farbe in Abhangigkeit von der and the respective systems comprise
respective    60   Bedingung der an der ersten Stelle angeordneten detector
means (20, 22, 24, 26) all disposed at the  Vorrichtung liefert. second
location.                                      7. System nach Anspruch 6,
bei dem zwei der zweiten optischen Fasern (16, 18) vorliegen und die
Detektoreinrichtungen (20, 22, 24, 26) sine 65   erste Detektoranordnung
(20, 24), die mit dem 4    [err]                      7                   0
135 350                      8 5    9                   0 135 350
10 [err] 30 35 40 45 50 55 60 65    


