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57 ABSTRACT 

The invention is concerned with a safety device for a 
fuel driven engine which is lubricated by liquid lubri 
cant under pressure. The invention is particularly con 
cerned with such a safety device comprising a first op 
erating member; a first spring acting on the first oper 
ating member to bias the latter into a first position; a 
pressure sensitive device adapted to be subject to the 
pressure of the liquid lubricant and being connected 
to the first operating member to move the latter from 
its first position to a second position when the pres 
sure detected is more than a predetermined minimum; 
a second operating member normally movable freely 
relative to the first operating member from a first posi 
tion to a second position; second spring means for bi 
assing the second operating member into its first posi 
tion; and detector means for detecting when a prede 
termined operation has taken place and for moving 
the second operating member into its second position 
when such predetermined operation has taken place. 
The invention provides locking means for locking the 
second operating member in its second position, 
which locking means is controlled by the first 
operating member when in its second position. 

15 Claims, 6 Drawing Figures 

N 2///1. / 1. 
N NN&/ S. S is 2. 

68 ) s: . 5t N 
7t - - - - alto 
K. (six/A.Net A, y SF SNSN is S. S. SS 7 

76A E4S4SE IS EN l, XZW, A.W.X. 
t 72 6 78 8t, 92 go 82 SO 8 88 go b. O 50 22 6 

10 

  

  

  



PATENTED DECO1974 

ss. 

SEET 1. Of 4 

vo on on D s 
st N r 

N NNN N Niš No N NN N N sN N. N NNNE wiNR in y N2 El 

ZENS is 
S SSs 2 S. i 

N s 
N 

es 

N 

s3 
S. 

3,853, O 

  

  





PATENTEDCEC 101974 
SHEET 3 OF 4 

Z Z N Z 

v 21st vive 
OO 

N N 

  

  

  





3,853,110 
1 

OL PRESSURE DETECTOR 

This invention relates to safety devices for engines. 
The invention is concerned with a safety device for 

a fuel driven engine which is lubricated by liquid lubri 
cant under pressure. 
The invention is particularly concerned with such a 

safety device comprising a first operating member; a 
first spring acting on the first operating member to bias 
the latter into a first position; a pressure sensitive de 
vice adapted to be subject to the pressure of the liquid 
lubricant and being connected to the first operating 
member to move the latter from its first position to a 
second position when the pressure detected is more 
than a predetermined minimum; a second operating 
member normally movable freely relative to the first 
operating member from a first position to a second po 
sition; second spring means for biasing the second op 
erating member into its first position; and detector 
means for detecting when a predetermined operation 
has taken place and for moving the second operating 
member into its second position when such predeter 
mined operation has taken place. A safety device as set 
out in the preceding sentence will herein be referred to 
as a safety device of the kind set forth. 
According to one aspect of the invention there is pro 

vided a safety device of the kind set forth further com 
prising locking means for locking the second operating 
member in its second position, which locking means is 
controlled by the first operating member when in its 
second position. Preferably the second spring acts on 
the first operating member through the second operat 
ing member to supplement the first spring in biassing 
the first operating member to its first position. Thus 
when the first operating member moves slightly from its 
second position, the locking means releases the second 
operating member so that both springs act on the first 
operating member to move it into its first position. 
As the second spring is normally considerably stron 

ger than the first spring, this means that the safety de 
vice will have the twin advantages of incorporating a 
sensitive pressure sensitive device and at the same time 
a quick operating first operating member. 
The first operating member is conveniently a valve 

for cutting off the fuel flow to the engine. The second 
operating member may in these circumstances prefera 
bly comprise a by-pass device to allow a small amount 
of fuel to pass to the engine so that the pressure of the 
lubricant may build up so as to move the first operating 
member into its second position. Alternatively the de 
vice may incorporate electric switch means that may be 
actuated by either member. 
The detector means may be a piston subject to the 

hydraulic pressure in the clutch or brake circuit of a ve 
hicle incorporating the safety device. Yet again the de 
tector device may be a piston movable by the pneu 
matic pressure of a pneumatic brake circuit of the vehi 
cle or by pressure generated when a lever is actuated 
or any such means. in these circumstances there is pref 
erably provided an intermediate piston which moves 
when it detects actions as mentioned to apply the pneu 
matic pressure to the piston and preferably there is a 
bleed to allow the pressure on the first mentioned pis 
ton to fall should the intermediate piston be subject as 
aforesaid for a period exceeding a certain amount. 
Embodiments of the invention will now be described 

with reference to the accompanying drawings 
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2 
In the drawings 
FIG. 1 is a longitudinal section through a safety de 

vice of the invention, 
FIG. 2 is a similar view of another safety device of the 

invention, 
FIGS. 3 and 4 are partial views of two further modi 

fied safety devices of the invention, 
FIG. 5 is a diagrammatic circuit diagram of an engine 

utilising a safety device of FIG. 1, and 
FIG. 6 is a similar diagram of an engine utilising a 

safety device of FIG. 3. 
The safety devices shown in the drawings are opera 

ble when the pressure of the lubricating fluid of the en 
gine falls below a predetermined amount. 
The safety devices shown in FIGS. 1 and 2 when op 

erated interrupt the fuel flow to an engine. The safety 
devices of FIGS. 3 and 4 are electric switch devices. 
The embodiment of FIG. 1 is intended for use particu 
larly with stationary engines where a lever or the like 
is pushed when the engine is started. The other embodi 
ments are intended for use with an engine in a vehcile 
where there is a member which supplies pressure when 
operated and which can be operated on starting up the 
engine. Typically this member may be the clutch or the 
brak which may be connected to a source of hydraulic 
or pneumatic pressure that may be connected to the 
safety device when the clutch or brake is operated. 

It will be noted that it will not be possible to travel in 
the vehicle under the full power of the engine when the 
clutch or brake is operated. 
Reference is now made to FIG. 5. A safety device 10 

of the invention is shown in the fuel line F of an internal 
combustion engine E. A tapping T is taken from the lu 
bricating oil system of the engine E and leads to a port 
70 in the safety device so that the latter is subject to the 
lubricating oil pressure. 
A lever L which is operable to start the engine E is 

connected to a pneumatic cylinder C to provide fluid 
under pressure and to supply it to a port 76A as will be 
described. 
The safety device is shown in FIG. 1. 
The safety device 10 comprises a body formed of two 

aligned cylindrical parts 12 and 14. The inner end of 
the part 12 is turned down at 16 and is received within 
a corresponding recess in the part 14. Suitable screws 
18 hold the two parts 12 and 14 together. 
The part 12 (which is hereinafter called the "forward 

part' for convenience) has a main co-axial cylinder 20 
extending over part of its length. The cylinder 20 has 
a co-axial continuation 22 of smaller diameter. A radi 
ally extending fuel outlet port 24 leads from the contin 
uation 22 and a co-axial fuel inlet port 26 leads into the 
continuation. 
A first operating member includes a piston 28 slid 

able in the cylinder 20 and having a valve 30 formed on 
its front face and fitting the continuation 22. The front 
face 32 of the valve 30 is adapted, when the valve is in 
its forward or "first' position, to seal against the end 
face 34 of the continuation to prevent fuel flow from 
the inlet 26 to the outlet 24. An O-ring 36 is provided 
in a groove in the piston 28 to seal the latter to the cyl 
inder 20 and an O-ring 38 in a groove surrounding the 
continuation 22 seals against the valve 30. 
The piston 28 and valve 30 have co-axial bore 40 

which terminates near the front face 32. A co-axial 
bleed hole 42 leads to this bore 40. An annular groove 
44 surrounds the valve in such a manner to align with 
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the fuel outlet port 24 and this groove 44 is connected 
to the bore 40 through radial holes 46. 
Slidable within the bore 40 is one end of a second op 

erating member comprising an elongated valve stem 
48, which serves as a by-pass device as will become ap 
parent, and which is sealed to the bore 40 by an O-ring 
50. This stem 48 is adapted to prevent fuel flow from 
the holes 46 to the bleed hold 42 when the stem 48 is 
in its forward or “first' position. The stem 48 has a pis 
ton 52 at its rear end which piston is subject to pressure 
in a chamber 54. Suitable seals 56 are provided on the 
piston 52 and where the stem passes out of the chamber 
54. 
A first spring 58 acts between a collar 60 and a flange 

62 on a member 64 to be described below which flange 
62 bears on the piston 28 to bias the first operating 
member 28, 30 into its first or forward position. A sec 
ond spring 66 acts between an adjusting screw 68 and 
the piston 52 to bias the stem 48 into its forward or first 
position. By adjusting the screw 68 the bias of the 
spring 66 can be varied. By adjusting three elongated 
screws (not shown) which pass through the body part 
14 and act on the collar 60, the tension of the spring 58 
can be varied. 
A port 70 leads the operative face of the piston 28. 

This port is connected in use to be subject to the pres 
sure of the lubricant in an engine. The spring 58 is 
chosen so as to allow the piston 28 to be moved to a 
rear or "second' position when the engine lubricant 
pressure is at its desired pressure, which may be a very 
few pounds per square inch. 
The chamber 54 is connected to a chamber 72 con 

taining a piston 74 (hereinafter called the 'intermedi 
ate piston'). The intermediate piston 74 is subject to 
pressure through an apertured plug 76 (having a port 
76A) which is normally connected to a pneumatic cyl 
inder C which is pressurised by the lever L operable by 
a user on starting up the engine. When this pressure 
reaches a predetermined level, the intermediate piston 
74 is moved against the bias of a spring 78 to move the 
piston 52 and hence the valve stem 48 to a rear or "sec 
ond' position against the bias of the spring 66. The 
pressure on the piston 52 is normally quite high and the 
spring 66 must be substantially stronger than the spring 
S8. 
A further chamber 78A is connected to the chamber 

54. This chamber 78A has a one way valve 80 to allow 
air into the chamber 78A. There is also a bleed past the 
valve 80. This allows the air in the chamber 78A to es 
cape after a lapse of time so that the piston 52 will be 
moved forwardly by the bias of the spring 66. 
Locking means is provided to prevent the second 

spring 66 acting on the first operating member when 
the piston 28 is subject to the lubricating oil pressure. 
This is necessary because the strength of the spring 66 
would overcome the force exerted by the lubricating oil 
pressure. The locking means comprises a boss 78B in 
a recess 80A in th part 14 and through which the stem 
48 passes. The boss 78B has two passages within which 
ball bearings 82 are slidable. The length of the passages 
is slightly less than the diameter of the ball bearings 82. 
The stem 48 has an annular recess 84 which will be op 
posite the passages when the stem 48 is in the second 
position so that the balls 82 can be received in the pas 
sages. The member 64 has a skirt 86 with a tapered 
edge 88. This skirt 86 encompasses the boss 78B when 
the first operative member is in the second position. 
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4 
When so encompassing the boss 78B, the skirt 86 pre 
vents the balls 82 from moving out of the recess 84 and 
hence the balls lock the stem 48 in position. 
The body part 14 has a passage 90 through which the 

balls can be introduced into the boss 78B and a plug 92 
is provided for closing off the passage. 
The safety device above described operates as fol 

lows: 
The ports 24, 26, 70 and 76A are connected as de 

scribed above. The first and second operating members 
will be biased into their forward or first positions. On 
starting up the engine, the lever mentioned above will 
be operated acting on the piston 74 which pressurises 
the air in the chambers 72 and 54 So that the second 
operating member is moved into its second position. 
Thus fuel can bleed through openings 46 and 42 to en 
able the engine to commence running. The lubricant 
pressure in the engine will quickly rise and the piston 
28, being subject to the lubricating oil pressure, will 
move backwardly into the second position. When this 
occurs, the locking mechanism will operate as men 
tioned above. Thus there will be free flow of fuel from 
port 26 to port 24 and hence to the engine and the 
spring 66 will not act on the first operating member. 
Should the lubricating oil pressure drop, the piston 

28 and with it the member 64 will move forwardly 
under the influence of the spring 58. As soon as the 
skirt 86 has moved away from the balls 82, these escape 
from the recess 84 and the stem 48 is urged forwardly 
by the second spring 66. The front end of the stem 48 
now butts against the piston 28 which is now biased for 
ward by both the springs 58 and 66. In view of the 
strength of the spring 66 the first operating member 
will "snap' over into the first position for swift inter 
ruption of the fuel flow thereby causing immediate 
stopping of the engine. 

It will be seen that the provision of the bleed in from 
the chamber 78A will prevent an operator circumvent 
ing the safety device by continually holding the operat 
ing lever in the starting position. 
The safety device described above is particularly use 

ful for stationary engines or engines which require a 
manually operated device to be actuated to operate the 
piston 52 on the second operating member 48. Where 
it is possible for the intermediate piston 74 to be actu 
ated by a device which prevents adequate operation of 
the engine, e.g. where the engine is in a vehicle and, 
say, the operation of the clutch or the brakes can actu 
ate the second piston a simpler arrangement can be 
used. Such a simpler arrangement is shown in FIG. 2. 
This arrangement is substantially identical to the first 
embodiment except as will be described and except for 
minor differences of mechanical detail. As shown here 
the pressure from the clutch or brake cylinder enters 
through the port 94 and acts directly on the piston 52. 
It will also be seen that U-section packings 96 are used 
whereever possible instead of O-ring seals as in the first 
described embodiment. It will be understood of course 
that these packings can be used in other embodiments 
of the invention. 

In FIGS. 3 and 4 there are shown safety devices of the 
invention which are intended for use with spark igni 
tion engines E' having spark plugs S (see FIG. 6). Both 
these embodiments are substantially identical with the 
embodiment of FIG. 2 except as will be herein de 
scribed and for this reason parts only of these embodi 
ments are shown. 
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These embodiments are adapted to be connected 
into the electric circuit of the apparatus in which the 
engine E' is carried, which apparatus is normally a ve 
hicle. To this end a pair of contact members 100' are 
provided which enter into the cylinder 20' of the devi 
ce'. These contact members 100'' are connected for 
example to a relay R which is arranged when operative 
to interrupt the electrical power supply to the engine 
E". Alternatively the relay may be connected to a valve 
which may interrupt the fuel flow to the engine. Fur 
ther the contact members may be connected to a 
hooter or other warning device. 
As in the FIG. 2 embodiment, the piston 28 on the 

first operating member is subject to the pressure of the 
lubricating fluid in the engine and the piston 52 is sub 
ject to the pressure from the brake or clutch master cyl 
inder B. 

In the FIG. 3 embodiment, the first operating mem 
ber comprises merely a piston 28' fitting the cylinder 
20'. The second operating member or stem 48 passes 
freely through the piston 28 and carries a bridging 
member 98. As in the embodiment of FIG. 2, on start 
up of the engine, the valve stem 48' is rearwardly to 
gether with the bridging piece 98 breaking the contact 
between the contact members 100'. When the pres 
sure of the lubricating fluid rises, the piston 28' is 
moved backwardly moving the member 64 to lock the 
valve stem 48' in its rearward position as described 
above. 
Should the lubricating fluid pressure fall, the piston 

28' and the member 64 are moved forwardly releasing 
the valve 48' which is then moved forwardly by the sec 
ond spring 66 (not shown) carrying with it the bridging 
piece 98 which now contacts the contact members 
100'. 

It will be noted that in the FIG. 3 embodiment, no 
force is applied to the piston 28' by the valve stem 48". 

In the embodiment of FIG. 4, the piston 28' carries 
the bridging member 102. Here the valve stem 48' is 
received in a recess 104 in the rear face of the piston 
28'. When the second spring 66 (not shown) acts on 
the valve stem 48' to move it into its first position, the 
valve stem 48' in turn acts on the piston 28' moving 
it forwardly until the bridging member 102 contacts the 
contact members 100'. 

In the arrangement of FIG. 4 the stem 48' has no ef 
fect on the main operating member 28' save to trans 
mit to it the bias of the spring and in particular does not 
withdraw the bridging member 102 from the contact 
members. In order to allow the engine to start there 
fore, there is provided a time delay switch (not shown) 
connected to the contact members 100'. This delay 
switch will be opened by any conventional means when 
starting the engine and will subsequently close so that 
the safety device becomes operative. 
The invention is not limited to the precise construc 

tional details hereinbefore described and illustrated in 
the drawings. 

claim: 
1. A safety device for a fuel driven engine which is 

lubricated by liquid lubricant under pressure and com 
prising a first operating member; a first spring acting on 
the first operating member to bias the latter into a first 
position; a pressure sensitive device adapted to be sub 
ject to the pressure of the liquid lubricant and being 
connected to the first operating member to move the 
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6 
latter from its first position to a second position when 
the pressure of the lubricant is more than a predeter 
mined minimum; a second operating member normally 
movable freely relative to the first operating member 
from a first position to a second position, second spring 
means for biassing the Second operating member into 
its first position; and detector means for detecting when 
a predetermined operation has taken place and for 
moving the second operating member into its second 
position when such predetermined operation has taken 
place, further comprising locking means for locking the 
second operating member in its second position, which 
locking means is controlled by he first operating mem 
ber when in its second position. 

2. A safety device as claimed in claim 1 wherein the 
second spring acts on the first operating member 
through the second operating member when the latter 
is not locked in its second position by the locking 
means to supplement the first spring in biassing the first 
operating member to its first position. 

3. A safety device as claimed in claim wherein the 
second operating member comprises a stem having a 
peripheral groove therein, the stem passing through a 
boss having at least one radial passage and being ar 
ranged so that the groove its opposite the passage when 
the second operating member is in its second position, 
wherein there is a ball in the passage and wherein the 
first operating member has a skirt a part of which when 
the first operating member is in its second position, fits 
over the boss, the arrangement being such that when 
the skirt fits over the boss, the ball is held in the groove 
by the skirt thereby locking the stem to the boss. 

4. A safety device as claimed in claim 1 wherein the 
second spring is considerably stronger than the first 
spring. 

5. A safety device as claimed in claim 1 wherein the 
first operating member is a valve for cutting off the 
fluid supply to the engine. 

6. A safety device as claimed in claim 5 wherein the 
second operating member comprises a by-pass device 
to allow a small amount of fuel to pass through the de 
vice. 

7. A safety device as claimed in claim incorporating 
switch means adapted to be connected into the electric 
circuit of the engine and wherein the switch means is 
adapted to be actuated by one of the members. 

8. A safety device as claimed in claim 7 wherein the 
switch means comprises a pair of contacts projecting 
into the device and a bridging member which is carried 
by one of the operating members. 

9. A safety device as claimed in claim 8 wherein the 
first operating member carries the bridging member. 

10. A safety device as claimed in claim 9 wherein the 
second operating member is able to move the first op 
erating member only towards its first position and 
wherein there is provided a time delay device con 
nected to the contacts to delay the operation of the 
safety device so as to enable the engine in use to start 
operating and the liquid lubricant pressure to build up 
before the safety device becomes operative. 

11. A safety device as claimed in claim 8 wherein the 
second operating member carries the bridging member. 

12. A safety device as claimed in claim 11 wherein 
the second operating member is freely movable relative 
to the first operating member except when locked in its 
second position. 
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13. A safety device as claimed in claim 1 wherein the 
detector means comprises a piston subject to fluid pres 
sure on operating of any one of the following devices 
namely a clutch, a brake and a starting lever. 

14. A safety device as claimed in claim 13 wherein 
the fluid pressure is pneumatic preasure and wherein 
there is provided means for allowing the air to bleed to 
relieve the pressure on the piston should the device re 
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8 
main in its operative position for too long. 

15. The combination of a safety device qs claimed in 
claim 1 with an internal combustion engine lubricated 
by a liquid lubricant under pressure, wherein the pres 
sure sensitive device is connected to the engine so as to 
be subject to the pressure of the liquid lubricant. 
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