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(54) A safety device for an oil fired boiler

(57) An oil supply safety device (1) includes a buffer
tank (3) having an inlet (10) through which oil is delivered
from an oil storage tank and an outlet (12) for delivery of
oil to a burner of a boiler. A water level sensor (18) within
the buffer tank (3) detects when water removed from the

oil and collected in the buffer tank (3) rises to a prede-
termined level. The sensor (18) is connected to a con-
troller (2) which is operable to shut off electrical supply
to the oil fired burner of the boiler to stop the burner in
response to the water level in the buffer tank (3) reaching
the level sensor (18).
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Description

[0001] The present invention relates to an oil supply
safety device for the delivery of oil to an oil fired boiler.
[0002] Surprisingly, one of the major causes of failure
of an oil fired boiler during operation is the failure of the
oil supply pump(s). This is usually caused by water being
mixed with the fuel oil. For example, it is suggested that
25% of the failures is the result of this. Strangely enough,
this problem has become more of a problem in recent
years because of the prevalence of plastics storage
tanks, rather than what was very prevalent in previous
years, namely, steel tanks. The latter were usually fitted
with drain off valves, namely, gate valves with removable
plugs which maintenance personnel used on a regular
basis to drain off water and sediment. Generally, such
valves are not fitted to plastics tanks. Further, as well as
not having such a service point, these tanks are moulded
in such a way as to provide legs and other supports, all
of which provide pockets for the storage of sediment and
water.
[0003] There are certain other problems which have
been rectified in the past to a greater or lesser degree.
Briefly, these are entrained air in the fuel oil and the over-
heating of the area surrounding the boiler due to some
malfunction. The former is relatively easily rectified. The
latter, indeed, is the subject of fire regulations, in many
jurisdictions, which require the fitting, on installation, of
a remote fire sensing valve. One such construction com-
prises a long capillary tube connected to a small bowl or
bulb holding a combustible liquid such as petrol. This fire
valve is fitted externally with the capillary tube running
alongside the lines and the bulb fitted adjacent the burner.
If there is a fire in the boiler house, the combustible liquid
goes on fire and the valve cuts off the oil supply. Obvi-
ously, it is vital to prevent a fire as much as possible. The
problem with this device is that it only operates when
there is a fire in the boiler house itself and does not take
account of the fire occurring in, for example, a room ad-
jacent to the boiler.
[0004] What is required is to provide a safety device
which will overcome this problem of water mixed with the
fuel oil and to provide a control device, means or system,
which will control some or all of the problems listed above.

Statements of Invention

[0005] According to the invention, there is provided an
oil supply safety device for the delivery of oil to an oil fired
boiler for fitting between an oil supply tank and the oil
fired burner, the device comprising:

a buffer tank having an inlet for oil from the oil supply
tank and an outlet for delivery of oil to the boiler;

a water sensing device to detect the level of water
in the buffer tank; and

control means to cause the electrical supply to be
cut-off and hence the oil supply to or from the buffer
tank to be shut off and the burner stopped, on the
water reaching a predetermined critical height in the
buffer tank.

[0006] By preventing the water level in the buffer tank
rising above this critical depth or height, water is not
drawn out of the buffer tank and hence the problems of
a suspension of oil in water being delivered to the pumps
and other equipment is prevented.
[0007] In another embodiment of the invention, the
control means provides a warning of the level of the water
reaching a height somewhat less than the critical height
in the buffer tank. Ideally, the householder wishes to have
a warning on the onset of a problem before the system
us shut down. This allows the householder to take cor-
rective action.
[0008] In these devices, optionally, the control means
for causing the oil supply to the buffer tank to be shut off
comprises a pair of spaced-apart electrodes operatively
connected to an electrical circuit forming part of the con-
trol means whereby, on water rising to immerse both of
the electrodes, the electrical circuit is made and the elec-
trical supply is shut off. Using electrodes is particularly
advantageous, as they are relatively inexpensive and al-
most foolproof.
[0009] In another embodiment of the invention, there
is a third electrode higher in the buffer tank than one of
the other two electrodes and connected to another elec-
trical circuit whereby, on water rising to immerse the two
electrodes, a warning of imminent shutdown is given and,
on reaching the third electrode, the electrical supply is
shut off.
[0010] In another embodiment of the invention, the
buffer tank comprises a pair of chambers, namely, an oil
inlet chamber and an oil outlet chamber and an oil filter
interspersed between the chambers, whereby the oil is
filtered on being delivered from the inlet chamber to the
outlet chamber for subsequent delivery to the oil fired
burner.
[0011] In a further embodiment of the invention, a de-
aerator is mounted in the buffer tank.
[0012] In another embodiment of the invention, a tem-
perature sensing device is mounted remote from the boil-
er and operatively connected to the control means where-
by on the temperature rising above a predetermined lev-
el, the electrical supply is shut off, thus closing the oil
supply off and shutting down the oil fired burner.
[0013] In another embodiment of the invention, on the
temperature rising above the predetermined level, addi-
tional fire alerting devices are activated.
[0014] In a further embodiment of the invention, there
is provided a waste water tank connected via a pump to
an inlet adjacent the bottom of the buffer tank whereby,
on the water level reaching a predetermined depth in the
buffer tank, the pump is activated to remove a preset
quantity of water from the buffer tank.
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Detailed Description of the Invention

[0015] The invention will be more clearly understood
by the following description of some embodiments there-
of, given by way of example only, with reference to the
accompanying drawings, in which:

Fig. 1 is a diagrammatic view of a safety device and
associated control system according to the inven-
tion; and

Fig. 2 is a diagrammatic view, similar to Fig. 1, of an
alternative embodiment of the invention.

[0016] Referring to the drawings and initially to Fig. 1
thereof, there is illustrated an oil supply safety device,
hereinafter a safety device, indicated generally by the
reference numeral 1 and associated control means,
namely a control box 2, and associated electrodes, as
described below. Strictly speaking, the control means
forms part of the overall safety device1. The control box
2 connects power supply lines 8 to an oil-fired burner,
not shown, and is in turn fed by lines 9 from a main supply,
not shown.
[0017] There is provided a buffer tank 3 divided into
two chambers, namely, an inlet chamber 4 and an outlet
chamber 5, connected together by a feed pipe 6 between
the inlet chamber 4 and the outlet chamber 5, which is
fed directly by an oil filter, in this embodiment, a 15 P
filter and identified by the reference numeral 7. The buffer
tank 3 has a bottom, identified by the reference numeral
19. A drain-off pipe 25 and associated hand-operated
valve 26 are mounted in the bottom 19.
[0018] An oil supply pipe 10 feeds from an oil supply
tank, not shown, through a standard valve 11. The oil
supply pipe 10 delivers oil from the oil supply tank to the
inlet chamber 4 of the buffer tank 3.
[0019] Mounted in the outlet chamber 5 is a water sens-
ing device, identified generally by the reference numeral
18, comprising a pair of electrodes, namely, a positive
electrode 15 and a negative electrode 16 connected to
the control box 2. The electrodes 15 and 16 are spaced
apart a distance from the bottom 19 of the buffer tank 3.
The distance chosen is one which, when the depth of
water reaches that height in the buffer tank 3, a warning
should be given to the householder of the need to carry
out maintenance by removing the water from the buffer
tank 3.
[0020] The electrodes 15 and 16 are connected to a
suitable electrical circuit and audible and visual warning
devices. It will be appreciated that when the electrodes
15 and 16 are no longer immersed in oil, but in a liquid,
namely, water, which is conductive, a circuit will be made
between them and then depending on the control circuit,
necessary operations may take place which, in this case,
as mentioned above, is simply the delivery of a warning
to the householder. These are conventional and do not
need to be described or illustrated as they are well known

to most industries.
[0021] An oil burner supply pipe 12 feeds, via a motor-
ised valve 13 from the outlet chamber 5, an oil burner
mounted in an oil fired boiler, neither of which are shown.
The motorised valve 13 could, for example, be a normally
open solenoid valve.
[0022] A further electrode 17 which can, it would be
appreciated, be either positive or negative is mounted in
the buffer tank 3 above the electrodes 15 and 16. The
height of the electrode 17 above the bottom 19 is chosen
as a critical depth for water in the buffer tank 3. Again,
as before, when the depth of water rises to reach the
electrode 17, the electrical circuit to which it is connected
is made. In this case, it is a critical depth and a signal is
sent from the control box 2 to cut off the electrical supply.
This disconnection of the electrical supply causes the
motorised valve 13 to shut down and the oil burner to
stop operating.
[0023] There is also illustrated a pair of air vents 20
and 21, connected to the outlet chamber 5 and the inlet
chamber 4, respectively. These are conventional and re-
quire no explanation.
[0024] Additionally, a temperature sensing device 22,
provided by a thermostat or thermistor, is mounted in the
boiler house or externally thereof and again is not shown,
which is in turn connected to the control board 2, where-
by, on the thermostat 22 reaching a critical temperature,
the electrical supply is cut off. There can be more than
one thermostat 22 or indeed thermistors around the
dwelling in which the boiler is situated. In addition to cut-
ting off the electricity, there will also be provided suitable
fire alert messages, both audible and visual. This will
require the use of additional fire alerting devices.
[0025] The great advantage of this remotely fitted ther-
mostat 22 is that once there is a fire anywhere within a
dwelling house, the power supply is cut off with the con-
sequent cutting off of the oil supply and the burner oper-
ation. This is considerably more advantageous than the
present arrangement.
[0026] The drain-off pipe 25 facilitates the removal of
water during maintenance or indeed may be used, in cer-
tain circumstances, when the warning is given of the wa-
ter having reached the two electrodes 15 and 16. In this
way, the water never reaches the critical depth causing
the electrical supply to be cut off due to the presence of
water in the buffer tank 3.
[0027] Referring to Fig. 2, there is illustrated an alter-
native construction of safety device, indicated generally
by the reference numeral 28. Parts similar to those de-
scribed with reference to the previous drawings are iden-
tified by the same reference numerals. In this embodi-
ment, the electrode 17 has been removed. It will be ap-
preciated that equally, one of the electrodes 15 and 16
could have been omitted. There is provided a waste water
tank 30 fed by a waste water pipe 31 and a pump 32 from
a bottom of the outlet chamber 5 of the buffer tank 3.
[0028] In use, when the level of water reaches the elec-
trodes 15 and 16, instead of an audible or visual warning,
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the pump 32 is activated and a preset quantity of water
is delivered out of the outlet chamber 5 into the waste
water tank 30. The capacity of the waste water tank 30
may be chosen so that, under normal usage, it may only
require to be emptied during planned maintenance. The
construction of the waste water tank 30 may be so chosen
as to comply with all disposal regulations.
[0029] It will be appreciated that instead of operating
the pump 32 for a preset time with the electrodes 15 and
16, it could be used to determine not only when the pump
32 was to be started, but also when it could be shut off.
[0030] It will be readily appreciated by those skilled in
the art that there are many other ways of sensing, for
example, when the water reaches a predetermined depth
in the buffer tank and the necessary corrective action
may be taken, whether it be, the switching off of the elec-
trical supply and the shutdown of the plant, the furnishing
of a warning or indeed the institution of an automatic
bleed-off of that water.
[0031] It will be appreciated that there are many ways
in which the water in the buffer tank may be disposed of,
such as, for example, the use of some form of bleed-off
valve connected to a much larger container, whereby, on
the volume of water in the buffer tank exceeding a pre-
determined amount and hence an excess weight, the wa-
ter would trickle out the buffer tank into a separate re-
movable water storage tank. It could also just be a simple
additional tank mounted below the buffer tank and con-
nected thereto by a pipe and associated valve.
[0032] In this specification, the terms "comprise",
"comprises", "comprised" and "comprising" and the
terms "include", "includes", "included" and "including" are
deemed totally interchangeable and should be afforded
the widest possible interpretation.
[0033] The invention is in no way limited to the embod-
iment hereinbefore described but may be varied in both
construction and detail within the scope of the claims.

Claims

1. An oil supply safety device (1,28) for the delivery of
oil to an oil fired boiler for fitting between an oil supply
tank and the oil fired burner, the device (1) compris-
ing:

a buffer tank (3) having an inlet (10) for oil from
the oil supply tank and an outlet (12) for delivery
of oil to the boiler;
a water sensing device (18) to detect the level
of water in the buffer tank (3); and
control means (2,15,16) to cause the electrical
supply to be cut-off and hence the oil supply to
or from the buffer tank (3) to be shut off and the
burner stopped, on the water reaching a prede-
termined critical height in the buffer tank (3).

2. A safety device (1) as claimed in claim 1, in which,

additionally, the control means (2,15,16) provides a
warning of the level of the water reaching a height
somewhat less than the critical height in the buffer
tank (3).

3. A safety device (1) as claimed in claims 1 and 2, in
which the control means for causing the oil supply
to the buffer tank to be shut off comprises a pair of
spaced-apart electrodes (15, 16) operatively con-
nected to an electrical circuit forming part of the con-
trol means whereby, on water rising to immerse both
of the electrodes (15, 16), the electrical circuit is
made and the electrical supply is shut off.

4. A safety device (1) as claimed in claims 1 and 2, in
which there is a third electrode (17) higher in the
buffer tank (3) than one of the other two electrodes
(15, 16) and connected to another electrical circuit
whereby, on water rising to immerse the two elec-
trodes (15, 16), a warning of imminent shutdown is
given and, on reaching the third electrode (17), the
electrical supply is shut off.

5. A safety device (1) as claimed in any preceding
claim, in which the buffer tank (3) comprises a pair
of chambers, namely, an oil inlet chamber (4) and
an oil outlet chamber (5) and an oil filter (7) inter-
spersed between the chambers (4,5), whereby the
oil is filtered on being delivered from the inlet cham-
ber (4) to the outlet chamber (5) for subsequent de-
livery to the oil fired burner.

6. A safety device (1) as claimed in any preceding
claim, in which a de-aerator (20, 21) is mounted in
the buffer tank (3).

7. A safety device (1) as claimed in any preceding
claim, in which a temperature sensing device (22) is
mounted remote from the boiler and operatively con-
nected to the control means (2) whereby on the tem-
perature rising above a predetermined level, the
electrical supply is shut off, thus closing the oil supply
off and shutting down the oil fired burner.

8. A safety device (1) as claimed in claim 7, in which,
on the temperature rising above the predetermined
level, additional fire alerting devices are activated.

9. A safety device (1) as claimed in any preceding
claim, in which there is provided a waste water tank
(30) connected via a pump (32) to an inlet adjacent
the bottom (19) of the buffer tank (3) whereby, on
the water level reaching a predetermined depth in
the buffer tank (3), the pump (32) is activated to re-
move a preset quantity of water from the buffer tank
(3).
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