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ENGINE PROTECTIVE CONTROL SYSTEM 
Torsten O. Lillquist, Clarendon Hills, Ill., assignor 

to General Motors Corporation, Detroit, Mich, 
a corporation of Delaware 
Application July 3, 1944, serial No. 543,276 

(C. 123-79) 10 Claims. 

The present invention generally relates to en 
gine protective means and more particularly to 
protective means for automatically causing shut 
down of an engine when the engine lubricating 
oil pressure falls below a predetermined safe op 
erating value, 

It has been found that conventional pressure 
operated gauges and signal alarm devices for in 
dicating improper lubrication of an engine are 
frequently overlooked and damage to the engine 
results, especially where engines are operated in 
multiple and are located on separate units of a 
multi-unit locomotive or in different compart 
ments of a ship. 
The object of the present invention is to pro 

vide simple engine protective control means 
whereby the engine may be started, shut down 
or operated at any speed by manually operable 
control means, as long as the engine is properly 
lubricated but is shut down automatically when 
improperly lubricated by the provision of pres 
sure responsive control means which also per 
mits re-starting and operation of the engine for 
a limited time only, as long as the engine is im 
properly lubricated. 
The protective control means by which the 

above object is accomplished will become appar 
ent by reference to the following detailed de 
scription and drawings illustrating two types of 
engine protective control means. 

Figure 1 of the drawings is a diagrammatic 
showing of an engine protective control system 
adapted for use on an engine which is provided 
with remotely controlled speed setting means 
whereby the engine may be conveniently con 
trolled and operated in multiple with other en 
gines provided with similar protective control 
means, and 

Figure 2 of the drawings is a diagrammatic 
showing of an engine protective control system 
adapted for use on an engine in which the speed 
setting is operated directly by a hand throttle. 
In Figure 1 a, Diesel engine is shown provided 

with rotatable fuel control shafts 3 and 5 for 
varying the fuel Supplied to the engine in order 
to vary the speed and load thereof and an engine 
driven lubricating pump for supplying lubricat 
ing and cooling oil under pressure to the engine 
parts through a pressure delivery pipe 9. An oil 
pressure responsive switch PS having normally 
opened contacts is connected in the oil supply 
pipe 9 so that the switch contacts will be moved 
to a closed position to permit normal manual 
control of the engine speed or shut down of the 
engine only when the engine lubricating oil pres 
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sure reaches a preselected safe value. The pres 
sure switch contacts are opened upon a reduction 
in the lubricating oil pressure below the prese 
lected safe value to cause the engine to be shut 
down automatically and also to permit re-start 
ing and operation thereof for a limited time as 
long as the lubricating pressure is less than the 
preselected safe value. 
The engine is supplied with fuel by a suitable 

fuel pump, not shown, which is driven by a fuel 
pump motor FM adapted to be connected to a 
battery BAT by closure of a manually operable 
fuel pump control switch FS. The fuel pump 
motor FM and switch FS are connected in series 
across the battery BAT by conductors if, 13, 5, 
7, 9 and 2. 
An engine starting motor SM, a starting switch 

SS and an isolation switch IS are connected in 
series across the battery by conductors it, 23, 
25, 27, 29 and 2. The starting switch is shown 
provided with two sets of stationary contacts and 
cooperating contactS movable upon depression 
of an Operating handle against the action of a 
suitable spring to cause the upper pair of station 
alry contacts to be bridged in order to control 
energization of the engine starting motor and to 
cause opening of the lower pair of switch contacts 
which serve as control contacts. The spring pro 
vided on the starting switch SS normally serves 
to cause closure of the lower control contacts and 
the opening of the upper starting motor control 
contacts. The normally closed control contacts 
of the starting switch SS are connected in series 
relation with the actuating winding of a time de 
lay relay TR across the battery BAT by conduc 
tors , 3, 3, 33 and 2. 
The time delay relay TR is shown provided 

with a normally open pair of stationary contacts, 
an armature contact having a suitable dashpot 
associated therewith for delaying upward move 
ment of the armature contact into bridging rela tion with the stationary contacts upon energiza 
tion of the relay winding but permitting unre 
strained downward movement of the armature 

5 contact to cause quick opening of the relay con 
tacts. 
The normally open contacts of the lubricating 

oil preSSure Switch PS are connected in series with 
the actuating winding of a relay R across the 
battery by conductors , 3, 35, 37, 9 and 2. 
The relay R is shown provided with four pairs of 
stationary.contacts and an armature having two 
gontacts normally bridging the stationary pair of 
contacts second from the top and the lower pair, 

55, and movable upwardly out of contact with these 
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stationary contacts and into bridging relation 
with the stationary upper pair of contacts and 
the stationary pair of contacts second from the 
bottom upon energization of the relay Winding. 
The relay R controls engine speed and shut down 
control means, to be described, and also controls 
illumination and a signal alarm light SL, when 
the relay winding is deemergized by the opening 
of the contacts of the pressure switch PS upon a 
drop in engine lubricating oil pressure below the 
preselected Safe value. - - - - - - - - . . . . . 

The engine speed and shut down control means 
comprises a governor G of conventional type hav 
ing the usual governor pilot valve operated by the 
engine driven governor fly weights, not shown, 
for controlling the pressure in a hydraulic power 
cylinder 39 associated with the governor and in 
cluding a plunger 49 which is shown operatively 
connected by suitable levers and links to the en 
gine fuel control shafts 3 and 5.. The plunger 
40 is biased by a suitable spring to normally move 
the fuel control shafts 3 and 5 to shut off fuel 
to the engine to cause shut down thereof and the 
plunger is moved by pressure in the cylinder 39 
to cause operation of the engine at any one of a ; 
plurality of preselected values of constant speed 
or shut down of the engine depending upon the 

... governor speed setting adjustment in a well 
known manner. The governor G is shown pro 
vided with a conventional speed setting lever S. Electropneumatic governor speed setting con 
trol means, generally indicated at EP, comprising 
four electropneumatically actuated elements a, b, 
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c and d and connecting linkage, similar to that 
shown in Figure 3 of United States Patent 1,871 
163, Dilworth, are provided to actuate the gover 
nor speed setting lever S. The governor speed 
setting lever S is connected by a link T. and a 
lever U equivalent to the throttle valve lever 3 
of the Dilworth patent, so that the governor speed 
setting lever S may be set to various speed setting 
positions between idle and maximum and to an 
engine shut down position to cause operation of 
the engine in a well known manner at constant 
values of speed between idle and maximum and to 
cause shut down of the engine by the action of 
the governor. This linkage is arranged to cause 
shut down only when the electropneumatic means 
d is electrically energized to cause pressure appli 

: cation thereto, and to cause operation of the en 
gine at idling speed when all of the electropneu 
natic means a, b, c and d are deenergized and 
inoperative, and to cause operation of the engine 
at preselected values of constant speed above the 
idle value when the means d is energized and 5 

... pressure operated in combination with any of the 
other electropneumatic means a, b and C. The 
means d is shown connected directly to an air 
pressure supply pipe 4, and an electromagnetic 
shutoff valve e is shown connected between the 
pressure pipe and separate supply pipes connected 
to each of the electropneumatic means a, b and c 
so that these means are rendered inoperative 
when the shutoff valve e is deenergized and the 
electropneumatic means d is energized to cause 
shut down of the engine. One terminal of each 
of the electrical windings of the means a, b, c, d. 
and e is connected by a conductor 53 to the con 
ductor 9, which serves as a negative control con 

', ductor and is shown entering the train line con 
duit and connected to the conductor 2, which is 
connected to the negative battery terminal... 
A manually operable master controller MC is 

provided with..suitable, electrical contacts con 
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4 
each of the other winding terminals of the means 
a, b, c and d by a positive control conductor 44 
and positive train line conductors 35, 6, 9 and 
S; so that these electropneumatic means may be 
selectively energized and pressure actuated in 
the previously described mannel to cause Oper 
ation of the engine at different preselected values 
of constant speed or to be shut down. The other 
winding terminals of the electropneumatic means 
a, b and c are shown connected respectively to 
positive train line conductors 45, 47 and 49, 
shown entering the train line conduit. The other 
winding terminal of the electropneumatic means 
d, causing shut down of the engine, is connected 
in series relation with the stationary contacts of 
the time delay relay TR and stationary pair of 
contacts second from the bottom of the relay R. 
and also with another isolation switch. ISi to the 
positive train line conductor 54 by conductors 53, 
55 and 57. One contact of the lower pair of sta 
tionary contacts of the relay R is connected to 
the conductor 3? and the other is connected by 
a conductor 59 to the conductor 55. The other 
winding terminal of the pressure shutoff valve e 
is connected by a conductor 6 to one of the upper 
pair of stationary contacts of the relay R. and 
the other contact of this pair is connected by a 
conductor 63 to a conductor 65 which is con 
nected between one of the stationary contacts 
of the relay R. Second from the top and one Con 
tact of another isolation switch IS2, the other 
contact of which is connected by a conductor 6 
to the conductor f3. The signal alarm light 
SL, previously mentioned, is connected by Con 
ductors. 69 and 7 between the negative train 
line conductor 9 and a signal light train line 
conductor 73, which is connected to the other Sta 
tionary contact of the relay R. Second from the 
top. 
With the fuel pump switch FS and isolation 

switches IS, IS and IS2 closed and the engine 
shut down the following control means are en 
ergized. The fuel pump motor FM is energized 
through the conductors if, f3, A5, and 9 and 
fuel is supplied to the engine So that it may be 
started. As there is no lubricating oil preSSure 
supplied by the engine pump 7 when the engine 
is shut down the oil signal train line conductor 
T3 Will be energized through the normally closed 
contacts of the relay R, second from the top and 
conductors , 3, 6 and 65 and the signal light 
will accordingly be illuminated as it is connected 
by the conductors S9 and Tt connected between 
the signal train line and negative train line Con 
ductor 9. It will be evident that the signal lights 
provided for other engines connected to these 
train line conductors will likewise be illuminated 
when any engine is shut down. The Winding of 
the time delay relay TR, is also energized through 
the normally closed lower control contacts of 
the engine starting switch SS and conductors l, 
f3, 3, 33 and 2 to cause closure of the contacts 
of the time delay relay thereby causing energiza 
tion of the winding of the electropneumatic means 
d through these contacts and conductors , 3, 
3, 59, 55, 53, return conductor 43, negative train 
line conductor 9 and negative battery conductor 
2f. Energization of the electropneumatic means 
d causes application of pressure thereto through 
the pressure pipe 4 and operation thereof and 
therefore movement of the governor speed set 
ting means to the engine shut down position. 

. . Normally the engine is started by opening the 
isolation switch IS2 and movement of the mas 

nected between the positive battery terminal and 75ter controller handle to the idle speed controlling 
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position after which the handle of the starting 
Switch SS is depressed. Opening the isolation 
SWitch IS2 deemergizes the oil signal train line 
conductor 73 to prevent illumination of the sig 
Inal lightS ST connected thereto and also opens 
the energizing circuit to the pressure shutoff 
valve e through the upper contacts of the relay 
R to prevent energization of the valve and appli 
cation of pressure and operation of the electro 
pineumatic means a, b and cupon closure of these 
relay contacts thereby to prevent operation of the 
engine above the idle speed value when it is 
started. 

Depression of the handle of the starting SWitch 
SS causes closure of the upper pair of Switch 
contacts and the opening of the lower pair of 
control contacts. Closure of the upper contacts 
causes energization of the starting motor SIM 
through the conductors , 23, 25, 27, 29 and 2 
to cause starting and operation of the engine at 
idle speed. 
Upon starting of the engine the handle of the 

starting switch is released and the switch spring 
causes opening of the upper contacts to deener 
gize the starting motor and closure of the lower 
control contacts which cause reenergization of 
the winding of the time delay relay and upward 
movement of the armature thereof resisted by 
the action of the relay dashpot. This delaying 
action of the dashpot prevents closure of the time 
delay relay contacts until the engine lubricating 
oil pressure reaches the preselected Safe value 
necessary to cause closure of the pressure switch 
contacts which causes energization of the Wind 
ing of the relay R and closure of the upper pair 
and pair of contacts second from the bottom of 
this relay. If the oil pressure does not reach this 
preselected safe value prior to the delayed closure 
of the contacts of the time delay relay TR, the 
pressure switch PS and relay R contacts will re 
main in the normal position shown and the Wind 
ing of the electropneumatic means d will be re 
energized through the normally closed lower con 
tacts of the relay R, the closed contacts of the 
time delay relay and conductors , 3, 3, 59, 4 
55, 53, 43, train line conductor 9 and negative 
battery conductor 2 to again cause shut down 
of the engine by delayed cloSure of the contacts 
of the time delay relay TR. The engine after 
starting accordingly operates at idling speed dur 
ing the interval between closure of the control 
contacts of the starting Switch SS and subsequent 
closure of the time delay relay contacts if the 
engine lubricating oil pressure does not build up 
to the preselected safe value prior to delayed 
closure of the contacts of the time delay relay. 
If, however, the engine oil pressure does build 
up normally to this preselected safe value, closure 
of the pressure switch contacts occurs before 
closure of the contacts of the time delay relay. 
This closure of the pressure switch PS before 
closure of the contacts of the time delay relay 
TR, causes energization of the winding of the 
relay R through conductors ff, 3, 35, 37, 9 and 
2 and the opening of the lower contacts of the 
relay R. As the lower contacts of the relay R are 
connected by conductors 59, 55 and 53 in series 
circuit relation with the time delay relay contacts 
and electropneumatic engine shut down means 
d, this means is not energized and consequently 
remains inoperative upon subsequent closure of 
the time delay contacts thereby preventing shut 
down of the engine. As mentioned above, en 
ergization of the winding of the relay R also 
causes closure of the upper relay contacts and 
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6 
if, after starting of the engine, the isolation 
Switch IS2 is closed, the electromagnetic shutoff 
Valve e will then be energized through conductors 
f , 3, 67, 65, 63, 6, 43, negative train line con 
ductor 9 and negative battery conductor 2 to 
cause the opening of the shutoff valve e. This 
causes the electropneumatic means, a, b and c to 
be connected to the pressure pipe 4 so that upon 
energization of the Windings thereof in combina 
tion with Winding of the means d by movement 
of the master controller, the means a, b, c and d 
operate to cause operation of the engine at speeds 
above the idle value. It will be evident that sini 
lar electropneumatic means on the other eninge 
governors connected to the train line conductors 
43, 45, 47, 49 and 54 will be controlled in like 
manner by operation of the master controller and 
all the engines will accordingly be caused to op 
erate at the same speed. 
Upon a reduction in lubricating oil pressure in 

any engine below the preselected Safe value the 
contacts of the engine pressure switch PS will 
open to cause deenergization of the winding of 
the relay R and thereby cause the relay arma 
ture to fall to the normal position, as shown. This 
causes deenergization and closure of the elec 
tromagnetic valve e to render inoperative the 
electropneumatic means a, b and c, and also 
causes energization of the electropneumatic 
means d, thereby causing automatic shut down 
of the engine and likewise causes energization 
of the signal alarm lights to indicate shut down 
of the engine. 
The control system illustrated in Figure 2 of 

the drawings, with the exception of the follow 
ing modifications, is similar to the system illus 
trated in Figure 1. The governor G on the engine 

is similar to that shown in Figure 1 with excep 
tion of the means comprising a hand throttle 
connected by linkage to the governor speed set 
ting means for operation thereof and a hydraulic 
by-pass connection BP including an electrically 
opened shutoff valve EW for causing relief of pres 
sure on the plunger 40 in the governor power cyl 
inder 39 to normally cause movement of the 
engine fuel control shafts to the engine shut down position. 
The pressure switch PS' connected to the engine 

oil pump delivery pipe 9 is similar to the switch 
PS ShoWn in Figure 1 except that the contacts 
thereon are normally closed when the engine oil 
pressure is less than the preselected safe value 
and are opened when the pressure reaches the 
Safe value by reason of the following connections 
With the switch contacts. A battery BAT, fuel 
pump switch FS, fuel pump motor FM, starting 
switch SS, starting motor SM and time delay re 
lay TR are identical to that previously described 
and are interconnected in the following manner 
with the pressure switch PS'. 
The engine fuel pump switch FS and fuel pump 

motor FM are connected in series across the bat 
tery BAT by conductors 0 , 93, G5, O7, 99 
and . The normally closed contacts of the 
pressure switch PS' are connected in series with 
the contacts of the time delay relay TR and wind 
ing of the electromagnetic valve EV between con 
ductors 03 and by conductors 3, 5 and 
it. The normally closed lower control contacts 
of the starting switch SS are connected in series 
with the winding of the time delay relay TER be 
tween the conductor 33 and (9 by conductors 
3 and 9 and the upper contacts of the start 

ing switch SS are connected in series with the 
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starting motor M between conductors 0 and li 
by conductors 2, 23 and 25. 
With the above described connections when the 

fuel pump switch FS is closed the fuel pump 
motor FM will be energized through conductors 
0, 3, 0, 09 and , the winding of the time 

delay relay TR will be energized through the nor 
mally closed control contacts of the starting 
switch SS and conductors O3, 3, 19, 99 and 

, which causes delayed closure of the con 
tacts of the time delay relay and the electro 
magnetic valve EV will be opened by energization 
of its winding through the closed contacts of the 
time delay relay, the normally closed contacts of 
the pressure switch PS and conductors 3, 5, 

7 and . Energization of the valve EV causes 
the valve to open thereby causing by-pass of oil 
from the governor power cylinder which causes 
the power plunger 49 to move the engine fuel Con 
trol shafts 3 and 5 to a position to cause shut 
down of the engine. 
The engine is started by depression of the 

starting switch handle which causes energization 
and rotation of the starting motor SM and engine 
and deenergization of the winding of the time de 
lay relay TR and the opening of the relay con 
tacts. Opening of the relay contacts causes de 
energization and closure of the valve EV to cause 
pressure application in the governor power 
plunger 43 and movement thereof to cause the 
engine fuel control shafts 3 and 5 to be moved to 
a position corresponding to the governor Speed 
setting determined by the position of the engine 
hand throttle and this causes starting and oper 
ation of the engine at a preselected constant 
valie of speed, preferably idling speed. 

Release of the handle of the starting switch SS 
when the engine starts permits the starting Switch 
spring to cause opening of the upper Switch con 
tacts and closure of the lower control contacts. 
This causes deanergization of the starting motor 
M and reenergization of the winding of the time 
delay relay TR, which causes delayed reclosure 
of the contacts thereof and reenergization of the 
winding of the valve EV and therefore operation 
of the engine for a limited time only and Subse 
quent shut down of the engine unless the con 
tacts of the pressure Switch PS' are not opened 
by a normal increase in the engine oil pressure 
to the preselected safe value before the contacts 
of the time delay relay close. Opening of the 
contacts of the pressure switch PS' before closure 
of the contacts of the time delay relay prevents 
energization and opening of the valve EW there 
by permitting normal control of the engine speed 
and also shut down of the engine by movement of 
the governor speed setting means by the hand 
throttle. 

Decrease of the engine lubricating oil pressure 
below the preselected safe value for any operating 
speed of the engine causes closure of the con 
tacts of the pressure switch PS', thereby causing 
energization and the opening of the valve EW and 
this causes automatic shut down of the engine 
independently of the hand throttle. 

I claim: 
1. An engine protective control System includ 

ing an engine having, a lubricating pump, fuel 
varying means, combined Starting and control 
means, engine shut down means for rendering 
said fuel varying means in Operative in order to 
cause shut down of Said engine, control means 
acting only in response to a preselected safe value 
of pressure delivered to said engine by said libri 
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8 
means inoperative, and time delay means con 
nected with said starting control means and Said 
shut down means to delay operation of Said shut 
down means upon movement of said starting con 
trol means to the inoperative control position 
until said pressure of said pump builds up to said 
preselected Safe value. 

2. An engine protective system including an 
engine having starting control means, a lubricat 
ing pump and pressure operated engine shut 
down means, means for rendering said pressure 
operated shut down means effective in order to 
CauSe shut down of the engine, time delay means 
controlled by said starting control means for 
causing delayed operation of said engine shut 
down means, and means acting only upon normal 
rise in pressure of said lubricating pump to a safe 
Value to render said shut down means ineffective 
prior to operation of said time delay means. 

3. An engine protective control system includ 
ing an engine having starting and starting con 
trol means, a lubricating punlp and pressure 
Operated means for varying the engine speed, 
a plurality of means for controlling said pres 
Sure operated means to cause operation, or shut 
down of Said engine, means for rendering certain 
of said controlling means ineffective to cause 
a reduction in the engine Spaed, means controlled 
by Said starting control means for delaying opera 
tion of another of said controlling means to 
cause delayed shut down of Said engine, and 
means acting in response to normal pressure rise 
to a safe value of pressure delivery by said lub 
ricating pump to prevent shut down of said 
engine by delayed operation of Said other con 
trolling means and to directly control said other 
controlling means to cause immediate shut down 
of said engine upon a reduction in pressure below 
said safe value delivered by said iubricating 
pulp. 

4. An engine protective systern including an 
engine having fuel varying means, a speed re 
Sponsive governor including pressure operated 
means controlled thereby for operating said fuel 
varying means, manual means for varying the 
governor Speed response to cauSe a variation 
in the engine Speed between zero and maximum 
Values, an engine starting motor, starting motor 
control means, a lubricating pump, protective 
means for rendering said pressure operated fuel 
varying means inoperative to cause shut down 
of Said engine. and control means for said protec 
tive means comprising time delay means con 
trolled by movement of said starting control 
means to the non-controlling position, and means 
acting in response to a normal rate of pressure 
rise of Said lubricating pump to a safe value to 
prevent control of said protective means by said 
time delay means but acting in combination 
therewith upon a reduction in pressure below 
said Safe Value to cause immediate shut down 
of Said engine ind&pendently of said manual 
naeans for varying the governor speed response. 

5. An engine protective system including an 
engine having starting and starting control 
means, a lubricating pump, fuel varying means, 
and a Spsed responsive governor having pressure 
Operated means controlled for actuating said fuel 
Varying means, and a plurality of pressure oper 
ated means for varying the governor spaed re 
Sponse, a controller for controlling said pressure 
Operated governor Speed response varying means 
and means for rendering certain of said pres 
sure operated governor Speed response varying 

cating pump for rendering Said engine shut down 75 means ineffective to cause a reduction in said 
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engine Speed, said other pressure Operated gov 
ernor Speed response varying means causing Shut 
down of said engine, time delay means connected 
to Said Otner pressure operated governor Speed 
response varying means to cause delayed Opera 
tion tinereof, said time delay means being Con 
nected to and controlled by Said Starting Con 
trol means upon movement theireof to the non 
controlling position to cause delayed shut down 
of said engine after starting the 'eof, and auto 
matic means acting automatically in response 
to normal build-up in pressure of Said lubricat 
ing pump to a safe value to render Sald time 
delay means ineriective to cause Shut down (of 
Said engine, and to permit normal control of Said 
preSSue operated governor Speed response Walry 
ing means by Said controller, Said automatic 
means being connected to Said time delay means 
and acting in combination thereWith to cause 
immediate shut down of said engine independ 
ently of Said controller by direct control Of Said 
means rendering certain of Said pressure operated 
governor response varying means ineffective and 
to Said other Speed response varying means. 

6. An engine protective System including an 
engine provided Witn starting means, starting 
Control means, a lubricating pump, fuel Varying 
means and a Speed responsive governor includ 
ing pressure operated means controlled by Said 
governor for actuating Said fuel varying means, 
a plurality of preSSure operated governor Speed 
response varying means for varying the engine 
fuel and Speed between idle and maximum values, 
and means for rendering Certain of Said Speed 
response varying means in Operative to cause shut 
off of fuel Supplied to said engine and Shut down 
thereof, a master controller connected to Said 
governor response varying means and adapted 
to be connected in multiple With Similar response 
varying means for multiple control thereof, aiarm 
Signal means, time delay control means and lu 
bricating pressure responsive control means oper 
able upon starting of Said engine and connected 
to Sand master controller, Said alarm signal 
means, said means for rendering certain of said 
Speed response varying means inoperative in 
order to cause delayed shut down of Said engine, 
said time delay means being connected to Said 
starting control means for control thereby and 
Said lubricating preSSure responsive control means 
being connected With Said lubricating pump and 
operable only upon normal build-up of pump 
pressure to prevent shut down of Said engline 
except when the pump pressure fails to build up 
to or falls below said safe value, said alarm 
signal being connected to said pressure respon 
sive means and controlled thereby for values of 
lubricating preSSure beiOW Said Safe value. 

7. An engine protective control system includ 
ing an engine provided with starting and start 
ing control means, a lubricating pump, fuel vary 
ing means, pressure operated means for Operating 
said fuel varying means, manual means for nor 
mally controlling Said fuel varying means, means 
for rendering said pressure responsive means in 
operative, and time delay control means and con 
trol means acting in response to the pressure of 
said fuel pump connected to said means render 
ing said pressure operated means inoperative, 
Said time delay means being connected to and 
controlled by said starting control means, said 
pump pressure responsive means acting upon 
normal build-up in pump pressure to a safe value 
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10 
in order to prevent delayed shut down of said 
engine except upon a decrease in pump pres 
Sure peLOW Une normal value With the time de 
lay control means operative and thereby to 
CauSe inned late Shut down of Sald engine. 

8. In complination an engine having a lubri 
cating pump and regulating means for control 
lung Une fuel Suppled to Saud engine IOr causing 
normal operation or shut down Clereoi, tinie (ue 
lay means or modifying operation of Sald fuel 
regulating means to cause delayed shut (lown of 
Salu engine, luoricating pump pressure respon 
SwelltalS aSSOCateui Will Salul tile Celay leaS 
to cauSe undelayed. Shut down OI Said engine Only 
if insufficient lupiricating pressure is Supplied 
thereto, engine Starting means, complined con 
trol means or Sald Starting means and tline de 
lay illeans to delay Snut (uown of Said engine by 
operation of Sald time delay means only until 
Sullicient lupiricating pieSSule is Supplied by Said 
pump to Said engine upon starting thereof. 

9. In compination an engine having a lubri 
Catling pump, regulating means for controlling 
the fuel Supplied to Sald engine, modifying means 
for modlifying Operation of said regulating means 
to cause operation of Sald engine at dinerent out 
put ValueS or Saut COWI. Of Sald engine, tine de 
lay means for controlling delayed operation of 
Sald regulating means to cause delayed shut down 
of Said engine, means aSSOClated With Said time 
delay means and acting in response to insuf 
ficient pressure delivered by said engine lubricat 
ing pump to render inoperative the delaying ac 
tion of Said time delay means to CauSe undelayed 
shut down of Said engine, an engine starter and 
COmbined COntrol meanS iOr Said Starter and Said 
time delay means to cause operation of said 
Starter and delayed Operation of Sald time delay 
means Only unti Sullicient pump pressure is de 
Veloped during starting of Said engine. 

1U. In combination an engine having a lubri 
cating pump and fuel regulating means, engine 
Speed responsive control means ior said fuel 
regulating means to control the engine power out 
put, modil Iying means for Said speed responsive 
control means to vary the engine output and to 
CauSe Shut down of said engine, time delay means 
for controling said moairying means to cause 
delayed Shut down of Said engine pressure op 
erated means aSSociated with Said time delay 
means and acting in response to insufficient 
lubricating pressure of said pump to cause un 
delayed Snut down of said engine, engine start 
ing and starting control means, said starting 
control means When inoperative controlling said 
time delay means to delay shut down of said en 
gine Only until Sufficient starting lubricating pres 
Sure is developed by said pump. 
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