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Roy R. Stevens, Forest Hills, and Erik G. Erson, 
Wilkinsburg, Pa., assignors to The Westing 
house Air Brake Company, Wilmerding, Pa., a 
corporation of Pennsylvania 

Application January 29, 1944, Seria No. 520,256 
27 Claims. (C. 60-6) 

This invention relates to control systems and Fig. 7 is a vertical sectional view of a starting 
more particularly to a. fluid pressure control sys- air Supply valve device shown in elevation in 
ten for controlling, in a desired sequence, a plu- Fig. 1; and Fig. 8 is a sectional view of a double 
rality of different operations such as starting, check valve device several of which are shown 
stopping and reversing of a reversible internal 5 in elevation of Fig.1. combustion engine. 
Certain internal combustion engines, such as Description 

of the Diesel type, are arranged to run in either In the drawings, the reference numeral in 
direction, the direction being determined by ad- dicates a portion of one end of a crank shaft 
justment of the valve timing or valve gear which 10 of a reversible internal combustion engine, and 
may control in proper sequence a supply of com- reference numeral 2 indicates a portion of one 
pressed air to the cylinders for starting the engine end of a cam shaft for said engine. The cam 
to turn, and a supply of fuel to the cylinders, shaft may be driven in proper phase with the 
under control of injectors or the like, for causing crank shaft by meshing gears 3 and 4 for oper 
the engine to run. 5 ating conventional engine valve mechanisms (not 
One object of the invention is the provision of shown) and fuel injection mechanisms (not 

an improved control system for controlling, in shown) in a well known manner to permit the 
proper Sequence, various operations such as re- engine to be started by compressed air for oper 
quired for stopping, starting and reversing an ation in either direction of rotation, to for in 
engine of the type above described. 520 stance drive a ship ahead or astern. To provide 
Another object of the invention is the pro- for the different directions of operation, the cam 

vision of Such a system arranged to be con- Shaft may have the usual forward cams (not 
trolled from a remote control station by fluid shown) to provide for operation of the engine 
under pressure. in one or an ahead direction and reverse cams 
Another object of the invention is the pro- 25 (not shown) to provide for operation in the re 

vision of a pneumatic system for controlling the Verse or an astern direction and may be shiftable 
starting, stopping and reversing of a Diesel en- longitudinally relative to the crank shaft for 
gine, which system, upon operation to reverse rendering either the forward or the reverse cams 
the engine, initially acts to cut off the supply effective for controlling the engine's valve or tim 
of fuel to the engine, then causes reversal of the 30 ing gear in a well known manner. In Fig. 1 of 
valve gear or timing gear of the engine followed the drawings the can shaft is shown in what 
by supplying compressed air to the engine for may be considered a position to provide for oper 
braking same in case it is not already stopped, ation of the engine in an astern direction, and 
and which air upon stopping of the engine is may be shifted by a lever 5 from the astern 
immediately effective to start the engine turning 35 position to an ahead position in which said lever 
in the opposite direction, and which system pro- may occupy a position such as indicated by a 
vides for resupplying fuel to the engine after dot and dash line 5d. 
and only after the engine is placed in motion The reference numeral 6 indicates a fuel con 
in the new direction. trol member or shaft which may be rockable to 
Other objects and advantages will be apparent 40 control conventional fuel injectors (not shown) 

from the following more detailed description of to vary the amount of fuel supplied to the engine 
the invention. for controlling the speed or torque of the engine 
In the accompanying drawings; Fig. 1 is a or for stopping the engine. A lever 7 is con 

diagrammatic view, partly in section and partly nected to rock shaft; 6. The lever and shaft 
in outline, of a control system embodying the 456 may have a fuel cut off position in which they 
invention; Fig. 2 is a plan view of a portion of are shown in Fig. 1 for eutting of the supply 
an operator's control device shown in vertical of fuel to the engine to stop same, and may 
section in Fig. 1; Figs. 3 and 4 are partial sec- be adjustable out of said position to a fuel supply 
-tional views of the operator's control device taken position, such as indicated by a dot and dash 
on the lines 3-3 and 4-4, respectively, in Fig. 50 line 8, to supply fuel to the engine to provide 
l; Fig. 5 is a sectional view of a fuel interlock for operation of the engine at idling speed, and 
valve device taken on the line 5-5 in Fig. 1; may be further adjustable in the same direction 
Fig. 6 is a vertical sectional view taken through for increasing the Speed or torque of the engine. 
a control valve device shown partly in side ele- The adjustment of lever 7 and shaft 6 to vary 
wation and partly in vertical section in Fig. 1; 55 the engine's speed may be effected in any desired 



2 
manner, as by a conventional speed governor (not 
shown) driven by the engine and adjusted man 
ually for limiting the speed or torque of the 
engine. 
The reference numeral 9 indicates an engine 

starting air valve device arranged to be oper 
ated by fluid under pressure supplied through a 
pipe fo for supplying starting air from a supply 
pipe to a pipe f2 which may convey it to the 
starting valves (not shown) of the engine for 
supply to the engine cylinders (not shown) to. 
place the engine in motion in the direction de 
termined by the position of the cam shaft 2. 
As shown in Fig. 7, the starting air valve device 

9 may comprise a valve 3 for controlling com 
munication between pipes and 2, a valve 4 for 
controlling communication between pipe f2 and 
an atmospheric port 5, and a piston 6 for con 
trolling said Valves and having at one side a cham 
ber 7 open to pipe fo, and having at the opposite 
side a chamber 8 open to atmosphere through 
port 5 and containing a spring 9 under pres 
sure and acting on said piston. In operation, 
when fluid under pressure is supplied to pipe O, 
in a manner which will later be described, such 
pressure will flow into chamber f and therein act 
to move piston 6 for seating valve f4 and open 
ing the valve 3 to thereby supply starting air 
from pipe if to pipe 2 for starting the engine. 
When fluid is released from pipe O and thus from 
chamber f, spring 9 will open valve f4 and per 
mit the closing of valve 3 by a spring 20 to cut 
off the supply of starting air to pipe f2 and to 
release air from said pipe to the atmosphere. 
The invention comprises means for controlling 

the reversing of the valve timing or gear of the 
engine as by shifting of the camshaft 2 to either 
its astern or ahead position, and for controlling 
operation of the starting air valve device 9. and 
operation of the fuel control shaft 6 to cut off the 
supply of fuel to the engine as required for the 
control of the starting. stopping and reversing of 
the engine, in view of which a more detailed show 
ing in the drawings of the intricate well known 
structure of the engine, and a lengthy descrip 
tion thereof are deemed unnecessary in the pres 
ent application to a clear understanding of the in 
vention and hence are dispensed with, 

For shifting the cam shaft 2 to either of its 
two different positions there is provided a power 
cvlinder 26 containing a piston 27 having a rod 
28 extending through one end of said cylinder and 
connected to one end of a link 29. The other end 
of this link may be connected to the camshaft as 
through the lever 5. The piston 27 has at one side 
a chamber 30 connected to a control pipe 3 and 
at the opposite side a chamber 32 connected to a 
control pipe 33. The two control pipes 3 and 33 
lead to a control valve device 34 mounted on one 
end of the power cvlinder 2 and containing two 
fluid roressure supplv and release valve devices 35 
and 36 for controlling the supply and release of 
fluid under pressure to and from said pipes, re 
spectively. 
Both of the valve devices 35 and 36 may be iden 

tical in construction, each comprising as shown in 
Fig. 6, a fluid pressure supply valve 37 contained 
in a chamber 38 and arranged to control corn 
munication between said chamber and a chamber 
39 bw way of an anerture 49. A spring 4 in cham 
ber 38 acts on the valve 3 T for closing same. The 
valve 37 has a stem 42 extending through aper 
ture 40 into chamber 39 wherein it is provided on 
its end with a fluid pressure release valve 43 ar 
ranged to cooperate with a seat provided on a 
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plunger 44 for controlling communication between 
chamber 39 and a chamber 45 at the opposite side 
of the plunger. The plunger 44 is connected by 
a stem 8 to a guide 49 which is slidably mounted 
in the device above said plunger. 
Chamber 45 in each of the valve devices 35 and 

35 is in constant communication with the at 
mosphere through a cavity 46 and a paSSage 47. 
Chamber 39 in the valve device 35 is connected to 
pipe 3 and the corresponding chamber in the 
valve device 35 is connected to pipe 33. The supply 
Valve chamber 38 in both valve devices 35 and 35 
is open to a pipe 54 arranged to be supplied with 
fluid under pressure in a manner which will be 
later described. 
A lever 5 is pivotally mounted on a pin 5 dis 

posed midway between the guides 49 in the two 
valve devices 35 and 36, and said lever has two 
oppositely arranged arms 52, each engaging the 
Outer face of one of Said guides. With the level 
50 in a vertical position as shown in Fig. 1, the 
two arms 52 position the guides 49 and thereby 
plungers 44 as shown in Fig. 6, in which position 
the respective release valves 43 are in engagement 
with said plungers and act through the stems 42 
to open the connected supply valves 3 so that 
chambers 30 and 32 at opposite sides of the power 
piston 2 are both Open to the fluid pressure Sup 
ply pipe 54, and the piston 27 will be subject on 
opposite sides to fluid at the same degrees of pres 
sure. Under this condition piston 27 will remain 
in a fixed position. Since the right-hand side of 
the piston has a greater area subjected to the 
pressure of fluid than has the left-hand side, the 
piston will have a tendency to move in the direc 
tion toward the left-hand, but the inherent re 
sistance of the piston and of the several parts 
operatively associated therewith to such move 
ment is Sufficient to hold the piston Stationary at 

40 this time. 
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Movement of lever 5 in a counter-clockwise di 
rection, as viewed in Fig. 1, will actuate the valve 
device 35 to open the supply valve 37 thereof to a 
greater degree and permit movement of guide 49 
and plunger 44 in the valve device 36 in an up 
wardly direction under the pressure of fluid in 
chamber 39 and action of a spring 53 and to an 
extent to permit closure of the supply valve 37 in 
said device and opening of the release valve 43 
which will permit release of fluid under pressure 
from chamber 39 and thereby chamber 32 at the 
left hand side of the power piston 27 by way of 
pipe 33. With the pressure of fluid in chamber 32 
thus reduced and the pressure of fluid in chamber 
30 maintained by supply of fluid from the supply 
pipe 54, the piston 27 will be subjected to a differ 

- ential in forces which Will move it and thereby 
lever 50 and cam shaft 2 to the positions shown 
in the drawings to provide for running of the en 
gine in a direction to cause astern movement of a 
'ship. After the piston 27 has been moved to the 
position shown in Fig. 1 of the drawings, return 
of lever 50 to a vertical position will again open 
chamber 32 to the fluid pressure supply pipe 54 
While maintaining chamber 30 open to Said pipe, 
due to which the opposing fluid pressures on the 
piston will become balanced to substantially re 
move all actuating force on the piston. 

Rocking of the lever 50 in a clockwise direction, 
as viewed in Fig. 1, from its vertical position will 
actuate the valve device 36 to reduce the pres 
sure of fluid in chamber 30 while maintaining 
chamber 32 open to the fluid pressure supply pipe 
54 through the valve device 35. Under this con 
dition a differential in fluid pressures will be pro 
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vided on piston 27 for moving same in the direc 
tion of the right-hand to thereby actuate the 
lever 5 to the ahead position indicated by the dot 
and dash ine-5a, and this movement of said lever 
will shift the can shaft 2 to the position for 
causing operation of the engine in a reverse di 
rection to cause movement of the ship ahead. 
After the piston 27 obtains its right-hand posi 
tion, the return of lever 52 to its vertical position 
will again balance and substantially remove all 
actuating force on said piston which will then 
remain in the position in which it was moved. 
For controlling operation of the control valve 

device 34 to position the piston 27, a pilot device 
55 is mounted on one side of the power cylinder 
26. This device comprises a piston 56 having at 
one side a chamber 57 connected to a control pipe 
58 and having at the opposite side a chamber 59 
connected to a control pipe 69. A piston rod 
6 extending through a suitable bore in the casing : 
into chamber 59 has one end connected to the 
piston 56. The other end of the piston rod 6 
is connected to a member 62 which is slidably 
mounted in a slot 63 provided in a lever 64 one 
end of which is pivotally connected to the piston 
rod 28. The opposite end of lever 64 is pivotally 
connected to one end of a tie rod 65 the opposite 
end of which is pivotally connected to lever 5. 
Operation of the pilot piston 56 is controlled 

by fluid under pressure supplied through either 
one of the control pipes 58 or 69 when the other 
control pipe is open to the atmosphere, which 
conditioning of said pipes will be hereinafter de 
scribed. When fluid under pressure is supplied to 
pipe 58 and thence to the pilot piston chamber 
57, with chamber 59 and pipe 60 open to the 
atmosphere, the pilot piston 56, power piston 27 
and lever 50 will assume the positions in which 
they are shown in Fig. 1 as will be apparent from 
the description to follow. 
Now let it be assumed that pipe 58 is opened to 

the atmosphere and that fluid under pressure is 
Supplied to pipe 60. This pressure of fluid acting 
in chamber 59 on the pilot piston 56 will move 
same in the direction of the right-hand, and due 
to the relatively greater reluctance to movement 
of the power piston 27, this movement of the pilot 
piston will rotate lever 64 about its pivotal con 
nection with the power piston rod 28 and actuate 
the tie rod 65 to rock lever 5 in the control device 
34 in a clockwise direction for thereby releasing 
fluid under pressure from the power piston cham 
ber 30 while maintaining the fluid pressure in the 
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power piston chamber 32. As a result, the power 
piston 27 will move in the direction of the right 
hand and during the initial portion of such move 
ment the pilot piston 56 will move therewith un 
der pressure of fluid in chamber 59. After a cer 
tain degree of such movement the pilot piston 56 
will contact the right-hand end of chamber 5 
and thereby prevent further movement of said 
piston. Continued movement of the power piston 
27 will then rock lever 64 about its connection 
with the pilot piston rod 6 and thereby actuate 
the tie rod 65 to rock lever 50 in the control device 
34 back toward its neutral or vertical position, 
which position will be attained at substantially 
the time the power piston 27 attains the right 
hand end of chamber 30. Thus with the pilot 
piston 56 at the right-hand end of the chamber 
57, the power piston 27 will be caused to assume 
a corresponding position in the power cylinder 26, 
and the control device 34 will act to equalize the 
opposing fluid pressures acting on the opposite 
sides of said power piston. This novement of the 
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3 
power piston 27 will rock lever 5 to the ahead 
position indicated by the dot and dash line 5a 
for correspondingly positioning the can shaft 2 
in the engine. 
Movement of the can shaft 2 to its astern posi 

tion by movement of the power piston 27 to the 
left-hand end of chamber 32 may be accom 
plished by fluid under pressure supplied to pipe 
58 upon release of fluid under pressure from pipe 
6 in a manner which will be apparent from the above description. 
After the power piston 27 has completed its 

stroke to move the camshaft 2 to either its ahead 
position. Or its astern position, it may be desirable 
to open both chambers 30 and 32 to the atmos 
phere for thereby relieving the power piston of 
the pressure of fluid. This may be accomplished 
by the use of a relief valve device 69 for controlling 
the Supply of fluid under pressure to pipe 54 from 
a pipe 7 which may be constantly supplied with 
fluid under pressure from any suitable source in a 
manner which will be brought out hereinafter. 
The relief valve device 69 may be identical to 

the starting air valve device 9 above described 
and shown in Fig. 7, the pipe 54 being connected 
to the chamber between the two valves f3 and 
4, the pipe 70 being connected to the chamber 

containing valve 3, and the piston & in said 
device being controlled through a pipe 7 . The 
pipe is connected to a pipe 72 which in turn is 
connected to the side outlet of a double check 
valve device 73. The end outlets of the double 
check valve device 73 are connected to pipes 58 
and 6). - 

As shown in Fig. 8 the double check valve de 
Vice 73 may comprise a casing containing a double 
check. Walve 74 arranged to control communica 
tion between the two end connections and the 
side outlet; opening communication between the 
Side outlet and the one end connection and clos 
ing communication between said side outlet and 
the other end connection in one position of said 
Valve and reversing the connections between the 
side outlet and the end connections in the other 
position of said valve. 

It will thus be seen that with the structure just 
described, wherever fluid under pressure is Sup 
plied to either pipe 58 or pipe 6) for effecting 
operation of the pilot piston 55 fluid will also 
be supplied through pipe 7 to the release valve 
device 69 for actuating same to open communi 
cation between fluid pressure supply pipe T G and 
pipe 54 leading to the control device 34, while 
upon subsequent release of fiuid under pressure 
from either control pipe 58 or 6 for relieving 
the pilot piston 56 for actuating force, which 
will be later described, the corresponding release 
of fluid from pipe and the release valve de 
vice 69 will cause operation of said device to close 
communication between pipes and 54 and open 
pipe 54 to the atmosphere for thereby releasing 
fluid under pressure from opposite sides of the 
power piston 2 past the open supply valves in 
the valve devices 35 and 36 and thence through 
pipe 54. 

in Order to prevent operation of the starting 
air valve device 9 to supply air for braking the 
engine and Subsequently starting the engine in 
a, everse direction until after the can shaft, 
has been shifted to the position for conditioning 
the engine's valve gear to provide for operation 
of the engine in such direction, there is asso 
ciated with the cam shifting arrangement, in 

75 cluding the power piston 27, a reverse and start 



4. 
interlock valve device 75, which may be mounted 
directly on the control valve device 34. 
The interlock valve device 75 may be struc 

turally identical to the control valve device 34 
with but one exception, which will be later de 
scribed, and therefore comprises two fluid pres 
sure supply and release valve devices f6 and 77 
which are structurally identical to the valve de 
vices 35 and 36 above described and Which are 
arranged to control flow of fluid under pressure 
from pipe 70 to interlock pipes 78 and 79, re 
spectively and to control the release of fluid un 
der pressure from said pipes. The two fluid pres 
sure supply and release valve devices 76 and 7 
are arranged to be operated by oppositely ex 
tending arms 80 of a lever 8, which lever differs 
from the lever 50 in the valve device 34 Only in 
that it carries a spring seat 82 and a friction 
shoe 63 which is arranged to slidably contact an 
interior surface of the device. An initially con 
pressed coil spring 84 encircling the lever 8 is 
interposed between the seat 82 and friction shoe 
83 and acts to press said shoe into contact with 
the surface of the casing with Such force as to 
hold the lever 8 in any position to which it 
may be moved against opposing pressures of fluid 
acting on piston 44 in either one of the Valve 
devices 76 or 7 when said piston in the other 
device is subject in channber 39 to atmospheric 
pressure. - 

One end of a rod 85 is connected to the power 
piston rod 28. The opposite end of rod 85 is 
provided with a slot, and extending into this slot 
is a pin 86 which is secured in the outer end of 
lever 8. The rod 85 is operative upon move 
ment of the power piston 27 to the position 
shown in Fig. 1 to move lever 8 to the position 
in which it is shown, and is operative upon move 
ment of the power piston 27 to its opposite posi 
tion to move the lever 8 to a corresponding posi 
tion as indicated by a dot and dash line 8d. 
The slotted or lost motion connection between 
the rod 85 and pin 86 provides for movement of 
the power piston 27 relative to the lever 8 until 
the piston approaches the end of its Stroke in 
either direction. Thus upon movement of the 
power piston 27 to the position shown in the 
drawings the interlock valve device T5 will main 
tain a supply of fluid under pressure from pipe 
it to pipe 79 and at the same time maintain pipe 
18 open to the atmosphere until said piston Sub 
stantially attains said position. Likewise, upon 
movement of the power piston 27 from this posi 
tion to the opposite or right hand end of its 
cylinder, the interlock valve device 75 will main 
tain a supply of fluid under pressure from pipe 
70 to pipe 78 and maintain pipe 79 open to the 
atmosphere until said piston Substantially com 
pletes its stroke, at which time the interlock 
valve device will operate to open pipe 78 to the 
atmosphere and open pipe 9 to the fluid pres 
sure supply pipe 70. 
The reference numeral 99 indicates an opera 

tor's fluid pressure control valve device which 
may be located immediately adjacent the engine 
or at any remote control station. This device 
comprises a body 9 and a cover 92a mounted 
on the body, and in said body there are disposed 
What may be called an astern run Valve device 
92 and an ahead run valve device 93 for Con 
trolling, through pipes 58 and 6, operation of 
the structure including power piston 27 to selec 
tively position the cam shaft 2 for a selected di 
rection of operation of the engine, in the man 
ner above described. The body 9 also contains 
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an ahead start valve device 94 and an astern 
start valve device 95 arranged to control through 
pipes 96 and 97, respectively, operation of the 
starting air valve device 9, and a stop valve de 
vice 98 for effecting stopping of the engine in 
a manner and under conditions which will be 
later brought out. 
The two run valve devices 92 and 93 are located 

side by side in the body 9, with their axes ar 
ranged horizontally, while the valve devices 94, 
95 and 98 are arranged side by side with their 
axes arranged vertically. All of these valve de 
vices may be identical in construction each com 
prising a fluid pressure supply valve of con 
tained in a chamber fe2 and arranged to control 
communication between said chamber and a 
chamber 93 through an opening 4 provided 
through a seat which said valve is arranged to 
engage for closing such communication. A 
spring 85 in chamber 02 acts on the valve Of 
to urge it to its seated position. The valve G 
is connected by a stem C6, which loosely ex 
tends through the opening 94 into chamber 03, 
to a plunger f0.7 slidably mounted in a suitable 
bore in the body, said plunger being of substan 
tially the same area, as the seat on the valve ?t 
and subject on one face to pressure of fluid in 
chamber 93 and on the opposite face to atmos 
pheric pressure in a chamber 08 which is open 
to the atmosphere by way of a passage 99. The 
valve 0 , stem 6 and plunger O7 are provided 
with an axial bore C6d open at one end to cham 
ber G2, While a release valve f) disposed in 
chamber 38 is arranged to control communica 
tion between the opposite end of said bore and 
the latter chamber. The release valve O is pro 
vided with a plunger extending to the ex 
terior of the body. 
In the illustration all of the valve devices 92 

40 to 95 and 93 are disposed in the same vertical 
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plane, and extending over the plungers of 
the valve devices 94, 95, and 98 and arranged in 
the same vertical plane is a horizontally dis 
posed hollow control shaft 5 which is suitably 
journaled at its opposite ends in the cover 92d. 
A plunger 6 is slidably mounted in the control 
shaft 5. The left hand end of this plunger 
projects outwardly beyond one end of the shaft 
above the plungers if f of the valve devices 92 
and 93. A can shaft 7, telescoped over and 
secured to the control shaft 5, bears at op 
posite ends against the cover for holding both 
shafts against axial movement. 
The two shafts 5 and are provided 

through one side with aligned longitudinally ex 
tending slots 5a, and Ta, respectively, and the 
plunger 6 is provided with a like aligned slot 
and through these slots extends the lower end 
portion 8 of an operator's control lever if 9 
which is pivotally mounted on a pin 20 ar 
ranged transversely of the axes of Said shafts 
and carried by a lug 2 projecting upwardly 
from the cam shaft 7. The portion 8 of the 
control lever ends within the can Shaft and 
in its end there is provided a slot f22 within 
which is disposed a transversely extending pin 
23 which is secured to plunger 6. It will be 

seen that with this structure, rocking of the 
operator's control lever 9 about the pin f2 in 
a direction longitudinally of the cam shaft T 
will shift the plunger is in one or the opposite 
direction lengthwise within the control shaft flj 
and relative to the cam shaft 7, while move 
ment of said lever in a direction about the axis 
of said cam shaft will rotate said camshaft with 
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out effecting endwise movalent of plunger fils. 

ihe control lever 9 extends through a slot 
in cover 92a, which slotis So shaped and arranged 
aS to guide the lever in its different directions 
of movement. This slot is shown in detail in 
Fig. 2 and may comprise a central portion 24 
which allows movement of the ever 9 in either 
direction from a neutral position, in which it is 
shown in Fig. 2, lengthwise of the control shaft 
fifs for actuating plunger fil6. One end of slot 
24 is open to a slot:25 arranged at right angles 

to provide for movement of the lever out of slot 
124 in one direction for rocking of the camshaft 
id:l in a like direction. The opposite tead of slot 
f2 is open to a slot i26 arranged parallel to 
slot 25 but extending in the opposite direction. 
The control lever 3:9 may have five different 
operating positions in these slots including inter 
mediate the length of slot of 24 a “Stop' position 
in which said lever is shown in Fig. 2. The other 
positions of the lever are shown in Fig. 2 by 
dotted circles designated by appropriate legends, 
it being noted that the lever has an “Ahead 
start' position at the outer end of shot 25 and 
an "Ahead aun” position in said slot adjacent 
said 'Start' position. Oppositely arranged 
*Astern start' and “Run' positions are provided 
in slot 26. 
The body:9 has an exterior lug 28 which ex 

tends between and beyond the outer ends of the 
plunger:S d of the two control devices '92 and 
93. A lever 29 fulcrumed in one tend on a pin 
438 which is carried by the lug 28 has its op 
posite end operatively connected to plunger f6, 
while intermediate its ends, it is provided with 
a raised portion which engages plunger of 
the Valve device 92. A lever 3d fulcrumed inter 
mediate its ends on a pin 32 carried by the lug 
28 is operatively connected at one end to 
plunger -6 while its opposite end is arranged 
for contact with plunger fill of the valve device 
98. 
The parts alle’so constructed and arranged that, 

With the lever 9 in "Stop” position, the two 
levers 29 and 3 Will be so positioned as to al 
low opening of the release valves life and closing 
of the Supply Valves it of the EWO valve devices 
92 and 93. Chambers 02 in the two valve devices 
92 and 93 are open respectively to control pipes 
58 and 60 so that with lever d9 in ''Stop' osi 
tion the chambers at the opposite sides of the 
pilot piston 56 Will both be opened to the atnaes 
phere. Movement of ever 9 to its “Ahead ran' 
position is arranged to actuate lever d8 to close 
the release valve fill-O and open the supply valve 
def in the ahead run valve device 93 to thereby 
open communication between control pipes 6? and 
8. Movement of the control lever 9 to the 
"Astern run" position will operate leyer ? 29 to 
seat release valve to and open supply valve fit 
in the control. device 92 to thereby connect con 
trol pipe .58 to control pipe 79. The two control 
devices 92 and 93 will be operated as just-de 
Scribed by movement of the operator's control 
lever fl:9 to either one or the opposite tead of 
slot 24 and without further movement into the 
adjacent shot 25:or 26 to the positions indicated 
in Fig.2 by the legends 'Run,' but in the illus 
tration this further movement is necessary for 
reasons which Will later be brought out. 
the camshaft d. 7 is provided with three cams 

id:34, 35 and 36 arranged to control respectively 
the plungers did of the three control devices 94, 
95 and 98. The cater 34 is provided for actuart 
ing plunger ?lid to close the release Valve ill-O and 

5 
open the Supply valve lof in the ahead start veilsie 
device 94 when the operator's control lever d9 
is in the 'Ahead start' position only, and to per 
mit these valves to aSStinae the positions shown in 
Fig. i. in all other positionas of said lever. The 
cata f35 is provided for closing Valve fl-O and 
opening Valve le):l in theasternistant valve device 
95 When the operator's control lever 9 in the 
'Astern start'100Sition only, and to permit move 
ment of the Valves to the positions shown in the 
drawings in all other positions of said lever. The 
Cain 36 is provided for closing the release valve 
fit and Opening the supply valve to in the stop 
Valve device 98 with the operators control lever 
in the “Stop' position only and to permit co 
suite of the Supply valve foll and opening of the 
release valve 0 in all other positions of said 
lever. It Will be noted that the position of can 
f$6 is not changed by movement of the oper 
actor's lever fifs in the slot 24 and it is therefore 
necessary that the two "Rin' positions be at Qp 
posite sides of slot 24 is order that in Such posi 
tions the supply valve liff will be seated and the 
release valve did 0 opened in the stop valve de 
WideB. 
The interlock pipe 78 (OElected to the inter 

lock Wave device 5 is connected to chamber 63 
in both the ahead run Valve device 93 and the 
astern start valve device 95, while pipe 79 from 
the intereck Valve device. 5 is Goanectad to 
chamber di?3 in theastern rulin valve device 92 
azad in the ahead start valve device 94. Chan 
ber f3 in the stop Vaikwe device 98 is connected 
by a pipe f4 to the side outlet of a double check 
Valve device i? the opposite ends of which are 
respectively connected to pipes 7-8 and 79. This 
double check valve device Elaay be identical to 
that shCWn in Fig. 8 and above described where 
by When fluid is supplied to either pipe 78 or 79 
such fluid Williflow to pipe f:40 and thence to the 
stop valve device 98. The chamber 102 in the stop 
valve device 98 is connected to a pipe 42 leading 
to one end of a double-check valve device d83 
which may be 0f the Same construction as the 

45 double check Valve device 4-l. The opposite end 
of this check valve device 43 is connected to pipe 
2, and the side outlet of the valve device is open 

to a pipe 44 which is connected through a one 
way flow check Valve device .45 and a pipe 4 a. 

(50 to aftelicutoff deVice 446. 
The fuel cutoff device 46 may comprise a cas 

ing containing a piston 147 having at one side 
a chamber 48 open to pipe 44a and having at 
the opposite side a non-pressure chamber 49 con 

55 taining a Spring 50 which is under pressure and 
acting on piston i4 for lurging Same in the di 
rection toward the right hand end of chamber 
fA8 when pipel 44a is void of fluid pressure. The 
pistora i 4 is provided with a rod 5 extending 

60 through chamber 49 and provided in its outer 
end. With a slot through. Which extends a pin 52 
Secured in the end of the fuel control shaft oper 
atting lever 7. Upon Supply of fluid under pres 
stare to chamber 48 piston 47 Will actuate the 

*65 rod 5 into contact with pin 52 and move lever 
to the fuel Cutoff position as shown in the 

drawings. This position may be defined by Con 
tact between said piston and the casing. Upon 
irelease of fluid under pressure from chamber 8 

to the spring 50 Will return piston 4 to its nor 
mal position in contact with the right hand end 
of chamber 48 to thereby pull lever 7 out of its 
fuel clutoff position to its fuel supply position in 
dicated by the dot and dash line 8. With the 

75 piston 47 in its normal position the slot in the 
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piston rod fSf provides for adjustment of the 
lever further in a clockwise direction, as by a 
conventional governor above mentioned, for in 
creasing the speed or torque of the engine which 
however is immaterial to the invention. It will 
now be seen that upon operation of the operator's 
control lever 9 to supply fluid under pressure to 
either of the control pipes 58 or 60 to cause 
change in position of the cam shaft 2 for revers 
ing the engine, or upon Supply of fluid under 
pressure to pipe 42 by operation of the stop 
control device 98 with the operator's control lever 
in 'Stop' position, such fluid will be supplied to 
pipe 44 and thence to the fuel cutoff device 46 
for actuating lever 7 to turn the fuel control shaft 
6 to its fuel cutoff position for cutting off the 
supply of fuel to the engine to allow stopping 
thereof. 
The check valve 45 is arranged to prevent re 

lease of fluid under pressure from the fuel cutoff 
device 46 upon release of fluid under pressure 
from pipe 44 under a condition to be later de 
scribed. In order to release fluid under preSSure 
from the fuel cutoff device 46 to permit the Sup 
ply of fuel to the engine a release valve device 
56 is provided. This device comprises a casing 
having a chamber 57 which is in open communi 
cation with pipe 44a and which contains a valve 
58 for opening communication between Said 
chamber and a chamber 59 which is open to the 
atmosphere through a port 60. Chamber 59 is 
located at one side of a piston 6 and located at 
the opposite side of the piston is a pressure cham 
ber 62 arranged to receive fluid under preSSure 
from a pipe 63. When fluid under pressure is 
supplied to chamber 62, piston 6 will operate 
to open valve 58 against the opposing pressure 
of a spring 64 in order to release fluid under 
pressure from pipe 44a and thus from the fuel 
cutoff device f46. When piston chamber 62 is 
void of fluid pressure spring 64 will close the 
valve 58. 

Pipe 63 connects the release valve device 56 
for control to a directional interlock valve device 
67 which is arranged to operate upon reversing 

of the direction of operation of the engine to 
prevent the supply of fuel to the engine until after 
the engine is started to turn by compressed air 
in the new direction. This interlock valve device 
comprises (Fig. 5) a casing containing a double 
check valve 68 arranged to control communica 
tion between pipe f G3 and two passages 69 and 
| 70. In one position of the double check valve, 
the pipe 63 will be open to passage 70 and dis 
connected from passage 69 as shown in Fig. 5 
of the drawings. In the other position of the 
double check valve, passage 70 will be discon 
nected from pipe 63, and said pipe will be con 
nected to passage 69. The passages 69 and 10 
lead respectively to an ahead valve control device 
f7 and to an astern control valve device T2. 
The control valve devices ff and 2 are iden 

tical in structure, each comprising a Supply valve 
T3 contained in a chamber 74 and arranged to 

control communication between Said chamber 
and a chamber 75. A spring 73a in chamber 
14 acts on the supply valve 73 for seating Said 

valve. The chamber 75 contains a release Valve 
f T6 in constant contact with a stem projecting 
from the supply valve 73 and having a stem 7. 
slidably mounted in a plunger T8 which in turn 
is slidably mounted in a bore in the casing. The 
casing is provided with an annular recess T 9a 
encircling the plunger 78 and containing a ring 
seal 79 contracted into sealing engagement with 
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the peripheral surface of said plunger for pre 
Venting leakage of fluid under pressure from 
chamber 75 past said plunger. The bore in 
which the fluted stem 77 of the release valve 76 
is mounted OpenS to a larger bore 80 the Outer 
end of which is closed by a plug & Oa and the 
bore 80 is open to the atmosphere through an 
other bore 8 and one or more ports 82 pro 
vided in Said plug. A plunger 83 loosely mount 
ed in the bore containing the release valve stem 

7 engages said stem and extends into bore 80 
where it is provided with an enlarged head 84 
which may be of smaller diameter than bore 80 
to allow flow of fluid from one side to the opposite 
Side. Interposed between the head 84 and the 
adjacent end of plug. 88a, is a spring 85 which 
is under pressure. The pressure of spring f85 
against the head 84 and thereby the release 
valve T6 is less than the pressure of Spring f3a. 
against the supply valve f3, so that spring 73a, 
can hold the supply valve 13 seated against the 
reaction of Spring 85 which is provided to move 
plunger 78 out of Seating engagement with Said 
release valve. 
The casing of the interlock device 67 is pro 

vided midway between the outer ends of the two 
plugs 8d with a depending lug 86 carrying a 
pin 8 upon which is fulcrumed a lever 88 hav 
iing two oppositely arranged arms 89 each of 
which is disposed over the end of one of the plugs 
f8(d. In the end of each arm 89 is secured an 
adjustable actuating screw 90 engaging the re 
spective plug 89a. With the parts in the posi 
tion in which they are shown in Fig. 5 the screws 
90 are so adjusted as to permit movement of the 
two supply valves 3 against their seats under 
the action of springs f3a and to permit move 
ment of the two plungers 78 by springs 85 out 
of contact with the respective release valves 76. 
The lever 88 is also provided with a depending 

lever arm 9, the end of which is loosely accom 
modated in a slot 92 provided in and open to the 
periphery of a friction disc 93. This disc is car 
ried on a plunger 94 which is slidably mounted 
in a bore provided in a casing 95 (Fig. 1) which 
is adapted to be rigidly supported with respect to 
the engine and to in turn support the friction disc 
in coaxial relation with the end of the engine 
crank shaft . The plunger 94 is also operative 
in the capacity of a piston for moving the friction 
disc into frictional contact with the end of the 
crank shaft , and to effect such movement, is 
subject at its inner end to pressure a fluid in a 
chamber 96 which is open to pipe O leading to 
the starting air valve 9. Pipe O is also open to 
the side outlet of a double check valve device 
| 97, like the check valve device shown in Fig. 8, 
and which has its opposite ends connected to the 
pipes 96 and 97. 

Operation 
Let it be initially assumed that the operator's 

control lever 9 is in 'Stop' position and that 
the engine has been stopped from previous Oper 
ation in an astern direction, under which con 
dition, the cam shaft 2 will be positioned for 
astern operation and the power piston 27, pilot 
piston 56, control valve device 34 and interlock 
valve device 75 will all be positioned as shown in 
Fig. 1, 
With the operator's control lever in "Stop' 

position, the ahead and astern run control valve 
devices 92 and 93 will be in positions opening 
pipes 58 and 60 to the atmosphere, while the 
ahead and astern start control valve devices 94. 
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and 95 will be in the positions opening the con 
trol pipes. 96 and 97 to the atmosphere. In the 
"Stop' position of lever 9, the stop control de 
vice. 98 will however be in the position shown for 
supplying fluid under pressure, supplied by the 
interlock valve device 75 to pipe 78 and the check 
valve device. 4 and thence to pipe 40, to pipe 
42 from which it will flow through the double 
check valve device f43, pipe 44 and the check 
Valve 45 to the fuel cutout device 46 to main 
tain the fuel control lever 7 and shaft; 6 in the 
fuel cutoff position for maintaining the engine 
Stopped. 
Now let it be assumed that the operator desires 

to restart the engine in the astern direction. To 
accomplish this he will move lever f is to the 
"Astern start" position, which will cause opera 
tion of the stop valve device 98 to vent fluid under 
pressure from pipe 42 and thereby from pipe 
44, and at the same time will actuate the astern 
run valve device 92 to open control pipe 79 to 
pipe. 58. The control pipe 79 is at this time void 
of fluid under pressure. The camshaft 2 and the 
can shifting mechanism including the power 
piston 27 and pilot piston 56 are already in their 
astern positions causing operation of the inter 
lock valve device 75 to open pipe 79 to the atmos 
phere so that operation of the astern run valve 
device 92 Will be without effect. The abhead run 
valve device 93 remains in the condition opening 
pipe 60 to the atmosphere upon this operation of 
the operator's lever 9. With both pipes 58 and 
6 thus open to the atmosphere and with fluid 
under pressure vented from pipe 42 by the stop 
valve device 98, the pipe 44 will be maintained 
at atmospheric pressure but the check valve 45 
will maintain the fluid pressure in the cut off 
valve device f46 previously supplied with the 
operator's lever 9 in "Stop' position, in order 
to maintain the fuel control Shaft 6 in its fuel 
cutoff position. 
In the "Astern start' position of lever 9, the 

astern start valve device 95 will also be operated 
to supply fluid, supplied to pipe 78 by the inter 
lock valve device 75, from said pipe to pipe 9 
through which it will flow to the directional inter 
lock valve device f 67 and also through the double 
check valve device fST to pipe f O. Fluid under 
pressure thus provided in pipe fo will actuate the 
starting air valve device 9 to supply fluid under 
pressure to pipe 2 for starting the engine to turn 
in the direction determined by the position of the 
camshaft 2, and at the same time, fluid sup 
plied to pipe O will cause piston 94 to move the 
friction disc 93 into frictional contact with the 
end of the crankshaft . After the crank shaft 
starts turning in the chosen direction under the 
pressure of starting air, it will turn the friction 
disc 93 in a clockwise or 'Astern' direction as 
indicated by the legend in Fig. 5, for thereby 
rocking the lever 88 in a counterclockwise direc 
tion about its fulcrum pin 87. Since the pres 
sure of spring 73a exceeds that of spring 85, 
this movement of lever 88 will act, in the astern 
valve device 72, to initially move the plunger 

8 relative to the release valve 75 until said 
release valve is seated, and then said plunger will 
act through said release valve to open the supply 
valve 85 against Spring 73a. Fluid under pres 
sure will then flow from pipe 97 to passage 170 
and thence to pipe f63 for actuating the release 
valve device f 56 to open pipe 44a to the atmos 
phere for venting fluid under pressure from the 
fuel interlock device 46 to render spring 50 
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7 and shaft 6 from their fuel cutoff position to 
their fuel supply position. It will thus be seen 
that the supply of fuel to the engine is main 
tained cutoff until after the engine has started to 
turn in the selected direction, due to operation 
of the fuel interlock device 67 being dependent 
upon the direction of rotation of the engine's 
crank shaft , but after the engine starts to turn 
in the selected direction said interlock device Will 
operate to supply fuel to the engine to provide 
for running thereof. 
After the engine has been started in the astern 

direction and the interlock device operates to 
supply fuel to the engine, the operator will move 
his control lever from the "Astern start' posi 
tion to the “Astern run' position to permit oper 
ation of the astern starting valve device 95 to 
release fluid under pressure from pipe 97. This 
will result in operation of the starting air valve 
device 9 to cut off the Supply of starting air to 
the engine and Will also remove the force on 
piston 94 pressing the disc 93 against the crank 
shaft. When the pressure between disc 93 and 
the end of the crank shaft is thus removed, the 
lever 88 will be returned to the position shown 
in Fig. 5 under the action of spring 3d. (in the 
valve device (2) to seat the supply valve 3, 
followed by the action of spring 85 to move the 
plunger 8 out of seating engagement with the 
release valve 6. With the release valve 76 
thus open, pipe 63 will be open to atmosphere 
and the parts of the release valve device 56 will 
then return to the position in which they are 
shown in Fig. 1 due to the action of Spring 64. 
Now let it be assumed that instead of restart 

ing the engine in the direction it had previously 
been run, that the operator desires to start ars 
run the engine in the reverse direction which re 
quires reversal of the can shaft 2 from the 
“Astern' position shown in Fig. 1. 
To thus start and run the engine in the ahead 

direction, the operator will move lever 9 front 
“Stop' position to the “Ahead start' position. 
This movement will effect operation of the stop 
valve device 98 to open pipe 42 to the atmosphere 
but the fuel interlock device 46 Will be nail 
tained in its fuel cut off position by fluid pres 
sure retained in pipe 44a, by check valve f4 5. 
Movement of the lever 9 through the slot 25 
to the “Ahead start' position will however ac 
tuate the ahead run valve device 93 to supply 
fluid under pressure from pipe 78, which is sup. 
plied with fluid under pressure from the supply 
pipe 79 by Way of the interlock valve device 75, 
to pipe 60 and at the same time this movement 
of the operator's control lever Will operate the 
ahead start valve device 94 to open communica 
tion between pipes 9 and 96. Pipe 79 is at this 
time open to the atmosphere through the inter 
lock valve device 75. 
The pressure of fluid thus supplied to pipe : 

will flow through the double check valve device 
T3 to pipe 2 and thence through the double check 
Valve device 43 and 44 to maintain the fluid 
pressure in the fuel cut off device 46 to hold the 
fuel supply to the engine cut off, and at the same 
time will flow from pipe 72 through pipe. and 
actuate the relief valve device G9 to supply fluid 
under pressure from the supply pipe 7 to the 
control valve device 34. At the Same time, the 
fluid pressure supplied to pipe 69 will also cause 
operation of the pilot piston 56 and thereby of 
the power piston 27 to move the can shaft 2 to 
its ahead position in which the actuating lever 

therein effective to move the fuel control lever 75 5 will occupy the position indicated by the dash 
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and dot line 5a, and when said lever attains this 
position the position of lever 8 in the interlock 
valve device 5 Will have become reversed to per 
mit operation of the valve device 6 therein to 
open pipe 8 and thus the connected pipe 6G to 
the atmosphere which Will relieve the pilot pis 
ton 56 of pressure of fluid. Shis release of fillid 
under pressure from pipe 68, which does not oc 
cur until after the cam shaft 2 has been shifted 
to its new position, also results in release of the 
fluid under pressure from pipe 44, but the fluid 
pressure will be maintained in the fuel cut off de 
vice 46 by check valve 45, so as to maintain 
the fuel supply to the engine cut off. The re 
lease of fluid pressure from pipe 60 also results 
in release of fluid pressure from pipe , so as 
to cause operation of the relief waive device 63 
to relieve the power piston of pressure of fluid 
after said piston has completed its operation of 
reversing the position of the can shaft 2. 
At the same time that the valve device 6 in 

the interlock valve device 5 is operated to re 
lease fluid under pressure from pipes 8 and 69, 
the valve device T. Will be operated to open conn 
munication between the fluid pressure supply 
pipe 7 and pipe 79, and fluid thus supplied to 
the latter pipe will flow through the ahead star, 
valve device 94 to pipe 96 leading to the fuel in 
terlock device 67 and also thirough the double 
check valve device 97 to the starting air valve 
device 9 and to piston chamber 96. The start 
ing air valve device 9 will then operate to supply 
air to the engine for causing it to start, turning 
in the direction determined by the new positici 
of the cam shaft 2. After the engine thus starts 
to turn, operation of the friction disk 93, pressed 
into contact with the end of the crank shaft i 
by pressure of fluid in chamber 96, Will rock 
the ever 88 in a clockwise direction (Fig. 5) for 
thereby operating the valve device 7 to Supply 
fluid under pressure from pipe 96 to pipe 63 for 
actuating the relief valve device A56 to vent fluid 
under pressure from pipe f44d, whereupon the 
fuel cut off device 46 will operate to pull the 
lever 7 from the fuel cutoff position to the fuel 
supply position to allow running of the engine, 
on fuel. After the engine starts to run on fuel 
the operator will return lever f 9 from the 
“Ahead start' position to the “Ahead run' po 
sition for releasing fluid under pressure from 
pipe 96. This will cause operation of the start 
ing air valve device 9 to cut off the Supply of 
starting air to the engine and relieve disc 93 of 
pressure against the end of crank shaft , where 
upon the parts of the interlock valve device 6 
and of the release valve device 56 will return 
to the position in which they are shown in FigS. 
5 and 1, respectively, as will be apparent frol), 
previous description. 

If the engine is operating in the ahead direc 
tion and the operator desires to reverse the di 
rection of operation of the engine, he will move 
the control lever 9 from the “Ahead run' po 
sition to the “Astern start” position which will 
actuate the astern run valve device 92 to supply 
fluid under pressure from pipe 79, which is Sup 
plied with fluid under pressure with the camshaft 
2 in its ahead position, to pipe 58 leading to cham 
ber 57 at one side of the pilot piston 56. At the 
same time fiuid supplied to pipe 58 will flow 
through the double check valve device 73 to pipe 
72 and thence through pipe to actuate the re 
lief valve device 69 to open communication be 
tween the fluid pressure supply pipe 70 and pipe . 
54, Fluid supplied to pipe 72 will also flow 
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through the double check valve device 43 to 
the fuel cutoff device 46 for causing operation 
thereof to cut off the fuel supply to the engine 
whereby the engine may decelerate and stop. 
The pilot piston 56 Will respond to pressure 

of fluid supplied through pipe 58 to cause opera 
tion of the power piston 27 to move the cam 
shaft 2 from its ahead position to its astern posi 
tion and to also actuate the interlock device 75 
to the position shown in the drawings for releas 
ing fluid under pressure from pipe 79 and for 
Supplying fluid under pressure to pipe 78 lead 
ing to the astern start Valve device 95. This re 
lease of fluid pressure from pipe 79 relieves the 
pilot piston 56 of pressure of fluid and causes 
Operation of the relief valve device 69 to relieve 
the power piston 27 of pressure of fluid, and also 
results in release of fluid pressure from pipe A44. 
This release of fluid under pressure from pipe 
44 will not however have any effect upon opera 

tion of the fuel cutoff device 46 to maintain the 
E. cut off due to the action of the check valve 
5. 
With the astern starting device 95 opening 

Communication between pipes i8 and 97 with 
the operator's lever f f9 in the "Astern start' posi 
tion, the fluid under pressure supplied to said 
valve device through pipe 78 will be supplied 
through pipe 97 to the interlock valve device 67 
and also through the double check valve device 
fi to the starting air valve device 9 and to piston 
chamber 96. The starting air valve device 9 
will then operate to supply air to the engine 
cylinders, and if the engine has not yet come 
to a stop from its previous direction of running, 
the reversed condition of the can shaft 2 will 
render such air effective on the engine's pistons 
to promptly Stop the engine. The pressure of 
fluid in chamber 96 will move the friction disk 
f 93 into contact with the end of the crank shaft 
A, but in case the crank shaft has not yet come 
to a stop, Said disk Will turn in the direction in 
dicated by the legend "Ahead' in Fig. 5 and 
thereby operate the valve device 7 to open pipe 
96 to passage 69. Pipe 96 is at this time vented 
by Way of the ahead Start Valve device 94 in the 
operator's control valve device so that this opera 
tion of the interlock Valve device 67 will have 
no effect upon the condition of the fuel cutoff. 
device 46. . 

After the engine is brought to a stop, the pres 
Sure of air supplied by the starting air valve 
device 9 is immediately effective to start the en 
gine turning in the reverse direction. With disc 
93 of the directional control device 67 in con 

tact With the end of the crank shaft , the de 
Vice immediately detects this change in direction 
of rotation of crank shaft and actuates the 
lever 88 to operate Walve device 2 to open 
Communication between pipe 9 and pipe 63. 
Fluid supplied to pipe 91 will then flow to pipe 
63 and actuate the release valve device 56 for 

relieving the fuel cutoff device 46 of fluid pres 
Sure Whereupon said device will operate to pull 
the fuel control lever 7 and shaft 6 from their 
fuel cutout position to their fuel supply position 
for supplying fuel to the engine to provide for 
running of the engine. After the engine is run 
ning on fuel in the reversed direction as deter 
mined by the “Astern start' position of the op 
erator's lever, said lever Will be turned to the 
"Astern run' position for releasing fluid under 
pressure from pipe 97 to cause cutting off of the 
Supply of starting air to the engine and opera 
tion of the interlock device 67 to release fluid 

  

  

  

  



2,895,202 9 
under pressure from the release valve device 56. 

It will now be noted that in reversing the direc 
tion of Operation of the engine, the supply of fuel 
to the eragine is first cut off, the valve gear or 
timing of the engine is then reversed and this 
may occur before the engine stops turning, and 
after the Valve timing is reversed, starting air 
is Supplied to the engine which, with the engine 
Still turning in the previous direction, will act 
first to bring the engine to a stop and then start 
the engine turning in the reverse direction, foll 
lowing which fuel will again be supplied to the 
engine to cause running thereof in the new direc 
tion. 
The operation of the apparatils to reverse the 

direction of operation of the engine from astern 
to ahead in response to movement of the opera 
tor's control lever from the "Astern run' position 
to the “Ahead start' position will be apparent 
from the above description. 
Whenever the operator desires to stop the en 

gine, regardless of the direction of operation, he 
will move the control lever 9 back to "Stop' 
position for actuating the stop valve device 98 
to supply fluid under pressure to pipe 42 and 
thence through the double check. Valve device 
43, pipe 44 and check valve 45 and pipe 44a 

to the fuel cutoff device f46. The cutoff device 
46 Will thereby be operated to cut off the Sup 

ply of fuel to the engine whereupon the engine 
Will stop. With the cam shaft 2 and the control 
parts therefore including the pilot piston 56 and 
power piston 27 remaining in the condition pre 
viously assumed. 

Summary 

It will now be seen that the improved system 
provides for control pneumatically, from a con 
troi station which may be either local or reacte, 
of a plurality of different operations in a desired 
sequence, such as incident to starting, stopping, 
and reversing of a reversible internal combustion 
engine. Reversing of the engine is accomplished 
by a fluid motor embodying a power piston and 
control means therefor including a fluid operated 
pilot piston and means operable by Said motor, 
which latter means is thus conditionable in ac 
cordance with the engine valve gear or tinning, 
for relieving said pistons of pressure of fluid at 
the completion of the reversing operation. This 
means conditionable in accordance with the coin 
dition of the valve gear also controls the start 
ing of the engine So as to prevent starting power 
from being applied to the engine until after the 
waive gear has been conditioned to provide for 
operation of the engine in the desired direction, 
The starting power may be fluid under pressure, 
and the supply thereof to the engine immediately 
upon reversing of the valve gear also provides for 
braking of the engine in case the engine has not 
already been stopped, so as to more promptly stop 
the engine and be immediately effective upon 
such stopping to start the engine turning in the 
opposite direction. 
The system includes automatic means for con 

trolling the fuel supply to the engine. This auto 
matic means includes an interlock device Con 
trolled by the direction of rotation of a part of 
the engine, such as the crankshaft, to prevent 
the supply of fuel to the engine until after it 
has started to turn in the selected direction, at 
which time said means operates automatically 
to supply fuel to the engine, 
The control system embodies a number of flex 

ible fluid connections or pipes which connect the 
operator's control device to the other control 

devices which will be associated directly with the 
engine, and this permits locating the operator's 
control device at any desired Station. Without re 
gard to the location of the engine. Such con 

5 nections may be readily accomplished and are 
not subject to wear and therefore will never re 
quire adjustmentS due to Wear, and thus consti 
tute a relatively inexpensive and simple yet proven 
effective and efficient type of Control. 

0 Fiaving now described our inveiation what We 
claim as new and desire to Secure by Letters 
Fatent is: 

1. A system for controlling the starting of a 
reversible internal combustion engine and for 

l5 also controlling the valve gear for Said engine 
whical gear is adjustable to provide for Operation 
of Said engine in either One direction or in the 
opposite direction, comprising in combination, a 
fiuid notor operable by fluid under preSSure to 

20 adjust said gear to provide for reverse operation 
of said engine, starting means for said engine, 
an operator's control device operative to Supply 
fluid under pressure to actuate said motor, and 
means controlling said Supply of fluid under pres 

25 Sure, and operation of Said starting means and 
operable automatically upon Said adjustinent of 
Said valve gear by fiuid under pressure to release 
the actuating fluid on Said motor and to effect 
operation of Said starting means, 

30 2. A system for controlling the starting of a 
reversible internal combustion engine and for 
also controlling the valve gear for said engine 
which gear is adjustable to provide for operation 
of said engine in either One direction or in the 

8 opposite direction, comprising in combination, a 
fiuid motor operable by fluid under preSSure to 
adjust said gear to provide for reverse Opera 
tion of said engine, starting means for Said en 
gine, an Operator's Control device Operative to 
Supply fluid under pressure to actuate Said no 
tor, and means controlling Said Supply of fluid 
under pressure and Said Starting means Con 
trolled by said notor and operable upon Said 

45 adjustment of said valve gear by Said motor to 
release actuating fluid from Said motor and to 
effect operation of Said starting means. 

3. A system for controlling the starting of a 
reversible internal combustion engine and for also 
controlling the reversing valve gear for said en 
gine which gear is adjustable to provide for Op 
eration of said engine in either one direction or 
in the opposite direction, comprising in combi 
nation, a fluid motor operable by fluid under 
pressure to either a first position, or to a Second 
position for adjusting said gear to provide for 
operation of said engine in either Said one di 
rection or in Said opposite direction, starting 
means for said engine, an operator's control de 
vice having first and second positions corresponds 
ing to those of said motor and Operable upon 
movement to either position to effect a Supply 
of fluid under pressure to said motor to effect 
movement thereof to the corresponding position, 
and means conditionable in accordance with the 
adjustment of said valve gear for controlling said 
supply of fluid under pressure and for also con 
trolling said starting means and operable upon 
movement of said control device to either one of . 

to its positions other than the position correspond 
ing to that of said motor to provide for Said 
supply of fluid under pressure and to prevent 
operation of said starting means during opera 
tion of said motor, and operable with Said con 

75 trol device and motor in corresponding positions 
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to relieve Said motor of pressure of fluid and to 
also effect operation of said starting means. 

4. A control System for controlling the start 
ing of a reversible internal combustion engine 
and for also controlling reversing means for said 
engine Which is adjustable to determine the di 
rection of Operation of said engine comprising 
in combination, a motor operable by fluid under 
preSSure to either one of two positions to selec 
tively adjust Said reversing means, an operator's 
control device having positions corresponding to 
those of Said motor and operable upon movement 
to either of its positions to supply fluid to said 
motor to effect corresponding positioning there 
of, starting means operable by fluid under pres 
Sure to effect starting of Said engine, and inter 
lock means controlled by said motor operable 
upon positioning thereof corresponding to the 
position of Said control device to supply fluid un 
der preSSure to effect operation of said starting 
means and operable With said motor out of the 
position corresponding to that of said control 
means to prevent Supply of fluid under pressure 
to Said starting means, said interlock means com 
prising valve means arranged to control the Sup 
ply of fluid to Said motor and being operable to 
cut off Such supply and to release fluid under 
preSSure from Said motor upon movement of Said 
motor to the position corresponding to that of 
Said Control device. 

5. A control System for a reversible internal 
COmbustion engine having reversing means ad 
justable to provide for running of said engine in 
either one direction or in the reverse direction 
comprising in combination, reversing piston 
means movable to one position by fluid under 
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pressure effective in one chamber to adjust said 
reversing means to provide for operation of said 
engine in One direction and movable to a second 
position by fluid under pressure effective in an 
other chamber to adjust said reversing means 
to provide for operation of Said engine in the 
reverse direction, starting means operable to 
effect starting of said engine, manual control 
means having ahead run and start positions for 
effecting a Supply of fluid under pressure to Said 
one chamber and having astern run and start 
positions for effecting a supply of fluid under 
pressure to the said another chamber, means Con 
trolled by Said piston means operable automati 
cally upon movement of said piston means into 
either one of its different positions to provide 
for operation of said starting means and operable 
to prevent operation of Said starting means dur 
ing movement of Said piston means, said manual 
control means comprising starting control means 
operable in each of said start positions to provide 
for operation of said starting means upon move 
ment of said piston means to the position Corre 
sponding to, that of Said manual control means 
and operable to prevent or stop operation of Said 
starting means in the Said run positions. 

6. A control system for a reversible internal 
combustion engine having reversing means ad 
justable to provide for running of Said engine in 
either one direction or in the reverse direction 
comprising in combination, reversing piston 
means movable to one position by fluid under 
pressure effective in one chamber to adjust said 
reversing means to provide for operation of Said 
engine in one direction and movable to a second 
position by fluid under pressure effective in an 
other chamber to adjust said reversing means 
to provide for operation of Said engine in the 
reverse direction, an operator's control device 
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having one position for effecting a supply of fluid 
under preSSure to One of Said chambers to effect 
corresponding positioning of Said piston means 
and having a Second position for effecting a sup 
ply of fluid under pressure to the other chamber 
to effect corresponding positioning of said piston 
means, Starting means operable by fluid under 
preSSure to effect starting of said engine, and 
being rendered non-operable upon release of fluid 
under preSSure, Said Operator's control device 
comprising starting control means, and interlock 
means controlled by Said piston means and co 
operative with said starting control means for 
controlling the Supply of fluid under pressure to 
Said Starting means, Said interlock means being 
operable upon movement of said piston means 
into either one of its positions, and upon Opera 
tion of Said starting control means, in response 
to movement of and with said operator's control 
device in the corresponding position to effect a 
Supply of fluid under pressure to said starting 
means, and being operable during movement of 
said piston means between its positions to effect 
a release of fluid under pressure from said start 
ing means, Said Operator's control device being 
operable to effect operation of Said starting con 
trol means to release fluid under pressure from 
Starting means With Said piston means in either 
of its positions. 

7. A control System for a reversible internal 
combustion engine having reversing means ad 
justable to provide for running of said engine 
in either one direction or in the reverse direction 
comprising in Combination, reversing piston 
means movable to one position by fluid under 
pressure effective in One chamber to adjust said 
reversing means to provide for Operation of Said 
engine in one direction and movable to a second 
position by fluid under pressure effective in an 
other chamber to adjust Said reversing means 
to provide for operation of said engine in the 
reverse direction, an operator's control Valve 
device having ahead run and start positions for 
effecting a supply of fluid under pressure to one 
of said chambers and astern run and start posi 
tions for effecting a Supply of fluid under pres 
sure to the other chamber, starting control means 
operable by fluid under pressure to effect starting 
of said engine and rendered ineffective upon re 
lease of such fluid pressure, interlock means con 
trolled by said piston means, and valve means 
associated with said operator's control valve de 
vice, said interlock means and said valve means 
cooperating for controlling Said starting means 
being operable with said operator's control valve 
device in either start position and with Said piston 
means correspondingly positioned to effect a Sup 
ply of fluid under pressure to said starting control 
means, said interlock means being operable with 
said piston means out of a position corresponding 
to that of said operator's control valve device to 
effect a release of fluid under pressure from said 
starting control means, and said valve means 
being operable to effect a release of fluid under 
pressure from said starting control means with 
said operator's control valve device in the run 
positions thereof. 

8. A system for controlling the starting, re 
versing and fuel supply to a reversible internal 
combustion engine, comprising in combination, 
reversing means conditionable to render Said 
engine operable in either one direction or in the 
opposite direction, starting control means for 
starting said engine, fuel control means for con 
trolling the supply of fuel to Said engine, reverse 
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control means operable to effect operation of Said 
reversing means to condition said engine for oper 
ation in the reverse direction and for at the same 
time effecting operation of said fuel control means 
to cut off the supply of fuel to said engine, means 
controlled by said reverse control, means, and 
Operable upon conditioning of Said engine to 
operate in Said reverse direction to effect opera 
tion of Said starting control means, and operable 
to prevent. Operation. Of Said starting control 
means during. Operation of Said reversing means 
to condition said engine for operation in Said 
reverse direction, and means cooperable. With a 
rotatable part of Said engine upon operation of 
said: engine in Said reverse direction to effect 
operation of said fuel control means to supply 
fuel to Said engine. 
9. A System for controlling the starting, re 

versirag and supply of fuel to a reversible internal 
combustion engine, comprising in combination, 
reversing means adjustable by fluid under pres 
sure to render said engine operable in either one 
direction or in the opposite direction, fuel control 
means operable by fluid under pressure to cut off 
the Supply of fuel to said engine. and operable 
upon release of Such fluid pressure to Supply fuel 
to said engine, starting control means operable 
by fluid under pressure to effect starting of said 
engine, an operator's control device movable to 
a position for supplying operating fluid to said 
reversing means and to said fuel control means 
and for opening a fluid pressure supply communi 
cation to said starting control means, valve means 
having a condition providing for said supply of 
fluid under pressure to said reversing means and 
fuel control means and for Opening Said Con 
munication to atmosphere and being operable 
upon operation of Said reversing means to render 
said engine operable in the reverse direction, to 
cut of the supply of fluid to and to release fluid 
under pressure from said reversing means and to 
at the same time supply fluid under pressure to 
said communication to effect operation of Said 
starting means, means Operable to maintain the 
fluid pressure in said fuel control means upon 
release of actuating fluid from Said reversing 
means, and interlock means conditionable jointly 
by pressure of fluid supplied to said communica 
tion and by turning of a rotatable part of said 
engine to release fluid under pressure from said 
fuel coratrol means only upon rotation of Said 
part in the direction determined by said reversing 
means, said operator's control device being mova 
ble to another position for releasing fluid under 
pressure from said communication. 

10. A system for controlling the starting, re 
versing and fuel supply to a reversible internal 
combustion engine, comprising in combination, 
reversing means conditionable to render said 
engine operable in either one direction or in the 
opposite direction, starting control means for 
starting said engine, fuel control means for con 
trolling the supply of fuel to said engine, revers 
ing control means operable to effect operation 
of said reversing means to condition said engine 
for operation in a reverse direction and for at 
the same time effecting operation of Said fuel 
control means to cut off the Supply of fuel to Said 
engine, interlock means conditionable to operate 
in accordance with the direction of rotation of 
a rotatable part of said engine to control opera 
tion of said fuel control means and operable with 
said part turning in the direction determined by 
said reversing control means to effect operation 
of said fuel control means to supply fuel to said 
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engine and Operable to prevent operation of said 
fuel control means to supply fuel to said engine 
with the part turning in the opposite direction 
or stopped, means controlled by said reversing 
control means operable upon conditioning of said 
reversing means to provide for Operation of Said 
engine in the reverse direction, to effect operation 
of said starting control means and to condition 
said interlock means for response to turning. of 
said part and being also operable to prevent oper 
ation of starting control means and to render 
said interlock means non-responsive to said part 
during operation of said reversing means to re 
werSe: Said engine. 

11. A system for controlling the starting of an 
internal combustion engine and for also control 
ling the supply of fuel to said engine, comprising 
in combination, starting control means operable 
to initiate turning of said engine, fuel control 
means operable to control the fuel supply to Said 
engine, operator's control means Operative to 
effect operation of Said starting control means, 
interlock means arranged for control by turning 
of said engine and operable upon turning of said 
engine to effect operation of Said fuel control 
means to Supply fuel to said engirae and operable 
with said engine stopped to cut off the Supply of 
fuel to said engine, and means operable upon 
operation of said operator's control device to 
effect operation of said starting control means 
to condition said interlock means for response 
to turning of Said engine. 

12. A system for controlling the starting of an 
internal combustion engine and for also control 
ling the Supply of fuel to said engine, comprising 
in combination, starting control means operable 
by fluid under pressure to effect starting of Said 
engine, fuel control means operable by fiuid urader 
pressure and turning of a rotatable part of said 
engine to effect a supply of fuel to said engine, 
and an operator's control device operative to , 
supply fluid under pressure to effect operation. 
of Said starting control means and fuel control 
means: simultaneously. 

13. A system for controlling the starting of an 
internal combustion engine and for also control 
ling the Supply of fuel to said engine, comprising 
in combination, starting control means operable 
by fluid under pressure to effect starting of said 
engine and rendered ineffective upon release of 
fluid under pressure, fuel control means operable 
upon engagement with a rotating part of said 
engine to effect a supply of fuel to said engine 
and operable with said engine stopped or upon 
disengagement with said rotating part of said 
engine to prevent said supply of fuel to said en 
gine, piston means operable by fluid under pres 
sure to effect engagement between said fuel con 
trol means and said rotating part of said engine 
and upon release of such fluid under pressure 
disengagement, and an operator's control device 
operative to simultaneously effect either a supply 
of fluid under pressure to said starting control 
means and piston means or a release of fluid 
under pressure from said starting control meains 
and piston means. 

14. A system for controlling the starting and 
stopping of an internal combustion engine and 
for also controlling a supply of fuel to said en 
gine, comprising in combination, starting control 
means operable to effect starting of said engine to 
turn, an operator's control device having a stop 
position and being movable to a start position to 
effect operation of said starting control means, 

75 fuel control means operable to either cut of the 
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supply of fuel to said engine to effect stopping 
thereof or to provide fuel to said engine to permit 
running thereof, mechanism operable when sub 
ject to pressure of fluid and turning of said en 
gine to effect operation of Said fuel control means 
to Supply fuel to Said engine and Operable to pre 
vent such supply of fuel to said engine when not 
subject to pressure of fluid, said operator's control 
device being Operable in Said start position to sub 
ject said mechanism to pressure of fluid and be 
ing operable in said stop position to release fluid 
under pressure from said mechanism. 

15. A System for controlling the reversing of a 
reversible internal combustion engine, the supply 
of fuel to said engine and the starting of Said 
engine, comprising in combination, reversing 
means for reversing the direction of operation of 
said engine, fuel control means for controlling 
the supply of fuel to said engine, starting control 
means for starting said engine, an Operator's Con 
trol device Operable to effect operation of Said re 
versing means, means controlled jointly by said 
reversing means and operator's control device and 
operable upon operation of Said reversing means 
to provide for reversal of direction of operation 
of said engine, to effect operation of said starting 
control means to start said engine, and other 
means controlled jointly by said reversing means 
and turning of a rotatable part of said engine for 
controlling said fuel control means and operable : 
to effect operation of said fuel control means to 
cut off the supply of fuel to said engine during 
operation of said reversing means to reverse Said 
engine and with said engine stopped and condi 
tionable by said reversing means upon completion : 
of the reversing operation thereby and by rota 
tion of said part of said engine to provide for 
supply of fuel of Said engine. 

16. A system for controlling the reversing of a 
reversible internal combustion engine, the supply 
of fuel to said engine, and the starting of Said 
engine by compressed air, comprising in COn 
bination, reversing means for reversing the direc 
tion of operation of said engine, fuel control 
means operable by fluid under pressure to cut off 
supply of fuel to said engine and upon release of 
such fluid pressure ot provide for Supply of fuel 
to said engine, starting control means operable 
by fluid under pressure to supply compressed air 
from starting said engine, an Operator's control 
device having a stop position and operable there 
in to release fluid under pressure from Said start 
ing control means and to supply of fluid under 
pressure to said fuel control means, said oper 
ator's control device being movable from said 
stop position to a start position for effecting op 
eration of said reversing means to reverse the 
direction of operation of said engine, means con 
trolled jointly by said reversing means and Op 
erator's control device in the start position there 
of and operable upon operation of Said reversing 
means to provide for reversal of direction of Op 
eration of said engine to supply fluid under pres 
sure to said starting control means, and other 
means operable by fluid pressure Supplied to effect 
operation of said starting control means, to re 
spond to rotation of a rotatable part of said engine 
to release fluid under pressure from Said fuel con 
trol means and operable with said engine stopped 
to provide for fiuid pressure being effective in Said 
fuel control means. 

17. A system for controlling the starting, re 
versing and fuel supply to a reversible internal 
combustion engine, comprising in combination, 
starting control means, reversing means operable 
by fluid under pressure to reverse the direction 

25 

3 5 

40 

80 

35 

70 

75 

2,395,202 
of operation of said engine, fuel control means 
operable by fluid under pressure to cut off the 
supply of fuel to said engine and Operable upon 
release of fluid under pressure to provide for fuel 
being Supplied to Said engine, an operator's con 
trol device having a stop position for supplying 
fluid under pressure to said fuel control means 
and being movable to a start position to cut off 
said supply of fluid under pressure to said fuel 
control means and to supply fluid under pressure 
to said reversing means, interlock means Operable 
upon operation of said reversing means to reverse 
the direction of operation of said engine to effect 
operation of said starting control means, means 
operable to maintain said fuel control means in 
condition cutting off the supply of fuel to said 
engine with Said control device in said start po 
sition, other means responsive jointly to opera 
tion of said interlock means and turning of Said 
engine to effect operation of fuel control means 
to provide for supply of fuel to said engine, the 
said other means being Operative to prevent Op 
eration of said fuel control means to provide fuel 
to said engine with said engine stopped or operat 
ing in a direction the reverse of that provided 
for by said reversing means. 

18. A system for controlling the starting, re 
versing and fuel Supply to a reversible internal 
combustion engine, comprising in combination, 
starting control means, reversing means Oper 
able by fluid under pressure to reverse the direc 
tion of operation of Said engine, fuel control 
means operable by fiuid under pressure to cut 
off the supply of fuel to said engine and operable 
upon release of fluid under pressure to provide 
for fuel being supplied to said engine, an Oper 
ator's control device having a stop position for 
supplying fluid under pressure to said fuel con 
trol means and being movable to a start position 
to cut off said supply of fluid under preSSure to 
said fuel control means and to supply fluid under 
pressure to said reversing means, means providing 
for supply of fluid under pressure from Said re 
versing means to said fuel control means, inter 
lock means operable upon operation of Said re 
versing means to reverse the direction of Oper 
ation of said engine, to cut off the Supply of fluid 
under pressure to said reversing means and to 
supply fiuid under pressure to effect Operation 
of said starting control means, means Operable 
to maintain the fluid pressure in Said fuel con 
trol means upon cutting off the supply of fluid 
under pressure to said reversing means, and other 
means responsive jointly to operation of Said 
interlock means and turning of said engine to 
release fluid under pressure from said fuel Con 
trol means, the said other means being operative 
to prevent release of fluid from said fuel control 
means with said engine stopped or turning in the 
direction the reverse of that provided for by 
said reversing means. 19. A system for controlling the starting of 
and supply of fuel to an internal combustion 
engine, comprising in combination, starting con 
trol means operable by fluid under pressure to 
effect starting of said engine, fuel control means 
operable by fluid under pressure to cut-off the 
supply of fuel to said engine, an operator's con 
trol device having a stop position for Supplying 
fiuid under pressure to said fuel control means, 
a start position for effecting a supply of fluid 
under pressure to said starting control means and 
a run position for releasing fluid under pressure 
from said starting control means and being Oper 
able in said run and start positions to cut of 
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said supply of fluid under pressure to said fuel 
Control means, means operable to maintain said 
fuel control means in the position cutting off the 
Supply of fuel to said engine in the start posi 
tion of Said control device, and means condi 
tioned by pressure of fluid supplied to said start 
ing control means, to operate upon rotation of 
said engine in response to operation of said start 
ing control means to effect operation of said 
fuel control means to provide fuel to said engine. 

20. A system for controlling the starting and 
Supply of fuel to an internal combustion engine, 
comprising in combination, starting control 
means operable by fluid under pressure to effect 
starting of Said engine, fuel control means oper 
able by fluid under pressure to cut off the supply 
of fuel to said engine and operable upon release 
of fluid under pressure to provide for supply of 
fuel to Said engine, an Operator's control device 
having a stop position for Supplying fluid under 
pressure to said fuel control means, a start posi 
tion for effecting a Supply of fluid under pres 
Sure to Said starting control means and a run 
position for releasing fluid under pressure from 
said starting control means and being operable 
in said run and start position to cut off said 
supply of fluid under pressure to said fuel con 
trol means, means operable to maintain fluid 
under pressure in said fuel control means upon 
movement of said operator's control device out 
of said stop position, and means conditioned by 
pressure of fluid supplied to said starting con 
trol means to operate upon rotation of said en 
gine in response to operation of said starting 
control means to effect release of fluid under 
pressure from said fuel control means. 
2. A control System for controlling the start 

ing, stopping and reversing of a reversible in 
ternal combustion engine and for also controlling 
the Supply of fuel to said engine, comprising in. 
combination, starting control means operable by 
fluid under pressure for effecting starting of said 
engine, reversing means selectively operable by 
fluid under pressure to provide for operation of 
said engine in either one direction or in the 
opposite direction, fuel control means operable 
for fluid under pressure to cut off the supply of 
fuel to said engine, an operator's control device 
having forward and reverse start positions for 
Supplying fluid under pressure to said reversing 
means to effect operation thereof to provide for 
operation of said engine in, respectively, either 
a forward direction or a reverse direction and 
being also operable in said positions to open com 
munication for supplying fluid under pressure to 
said starting control means, said reversing 
means also controlling Said communication 
and cooperating with said control device to 
prevent supply of fluid under pressure to said 
starting control means during operation of 
said reversing means and to provide for such 
Supply upon conditioning of said reversing means 
to provide for operation of said engine in the 
selected direction, said operator's control device 
also having forward and reverse run positions 
for releasing fluid under pressure from said start 
ing control means, and a stop position for sup 
plying fluid under pressure to said fuel con 
trol means and being operable in the start and 
run positions to cut off the supply of fluid under 
pressure to said fuel control means, means oper 
able to maintain said fuel control means in the 
condition cutting of the fuel to said engine with 
Said control device in said start positions, and 
interlock means conditionable by fluid under 
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pressure supplied to operate said starting con 
trol means, to operate upon rotation of said 
engine in the direction determined by said re 
versing means to release said fuel control means 
to provide for Supply of fuel to said engine, said 
interlock means being operable with said engine 
stopped or turning in a direction the reverse of 
that which said reversing means is adjusted for 
to prevent release of said fuel control means. 

22. A System for controlling the starting, stop 
ping, and reversing of and the supply of fuel to 
a reversible internal combustion engine, com 
prising in combination, reversing means at said 
engine selectively operable by fluid under pressure 
to provide for operation of said engine in either 
One direction or in the opposite direction, start 
ing control means at said engine operable by 
fluid under pressure to effect starting of said 
engine, fuel control means at said engine oper 
able by fluid under pressure to cut off the fuel 
Supply to Said engine, an operator's control valve 
device arranged to be located remote from said 
engine, pipes connecting said control valve de 
Vice to said reversing means, starting means and 
fuel control means, said control device compris 
ing an operator's lever having a stop position 
and at one side thereof an ahead start position 
and an ahead run position and at the opposite 
side an astern start position and an astern run 
position, said valve device further comprising 
valve means selectively operable by said lever in 
the different positions thereof for controlling said 
reversing means, starting control means and 
fuel Control means. 

23. A System for controlling the starting, stop 
ping and reversing of and the Supply of fuel to 
a reversible internal combustion engine, compris 
ing, in combination, reversing means at said 
engine selectively operable by fluid under pres 
Sure to provide for operation of Said engine in 
either one direction or in the opposite direction, 
starting control means at said engine operable 
by fluid under pressure to effect starting of said 
engine, fuel control means at said engine oper 
able by fluid under pressure to cut off the fuel 
Supply to said engine, an operator's control valve 
device comprising an Operator's lever having a 
stop position and at One side thereof ahead start 
and run positions and at the opposite side astern 
start and run positions, valve means operable 
by said lever in said start positions to supply fluid 
under pressure to Operate said reversing means 
and fuel control means and to provide for Supply 
of fluid under pressure to said starting control 
means and being operable in said run positions 
to release fluid under pressure from Said starting 
control means and to cutoff the supply of fluid 
under pressure to said fuel control means and 
being operable in said stop position to supply fluid 
under pressure to said fuel control means, and 
being also operable to cut off the Supply of fluid 
under pressure to said fuel control means with 
said lever in either start position upon Condi 
tioning of said engine by said reversing means to 
operate in the reverse direction, and interlock 
means at said engine conditionable by fluid under 
pressure supplied to operate said starting con 
trol means, to turn upon operation of said engine 
in the direction provided for by Operation of said 
reversing means to effect operation of said fuel 
control means to supply fuel to said engine, Said 
interlock means preventing operation of Said fuel 
control means to provide for supply of fuel to 
said engine with said engine operating in the 
opposite direction. 
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24. A System for controlling the starting and 

reversing of an internal combustion engine and 
for also controlling the fuel supply to said engine 
comprising in combination, reversing means oper 
able to condition said engine for operation in 
either one direction or in the opposite direction, 
starting means operable by fluid under pressure 
to effect starting of said engine and being ren 
dered ineffective upon release of fluid under pres 
Sure; fuel control means Operable by fluid under 
pressure to cut of the supply of fuel to said 
engine and operable upon relief of fluid under 
pressure to provide for supply of fuel to said 
engine, an operator's control device having one 
position to provide for running of said engine 
in One direction and being movable to a Second 
position for effecting a Supply of fluid under pres 
sure to said fuel control means and for also ef 
fecting Operation of said reversing means to 
condition said engine for operation in the said 
reverse direction, interlock means controlled by 
Said reversing means and Operable upon condi 
tioning of said engine for operation in said reverse 
direction to Supply fluid under pressure to effect 
operation of said starting means, and means 
arranged to be operated by fluid under pressure 
supplied by said interlock means to release fluid 
under pressure from said fuel control means. 

25. A system for controlling the starting and 
reversing of an internal combustion engine and 
for also controlling the fuel Supply to Said engine 
comprising in combination, reversing piston 
means operable upon supply of fluid under pres 
sure to one chamber to provide for running of said 
engine in one direction and Operable upon Supply 
of fluid under pressure to a second chamber to 
provide for running of Said engine in the reverse 
direction, starting means operable by fluid under 
pressure to effect starting of said engine and being 
rendered ineffective upon release of fluid under 
pressure, fuel control means operable to either 
Supply fuel to said engine or to cut off the Sup 
ply of fuel to said engine, an Operator's control 
valve device having one position for effecting a 
Supply of fluid under pressure to said one chamber 
and being movable from said one position to either 
a run position or a start position for supplying 
fluid under pressure to the said other chamber, 
means responsive to said movement of Said op 
erator's control device to either said run or Said 
start position to effect operation of said fuel con 
trol means to cut off the supply of fuel to said 
engine, interlock means controlled by said re 
versing means operable upon conditioning of said 
engine for operation in the said reverse direction 
to supply fluid under pressure for actuating said 
starting means, means arranged for operation 
by fluid under pressure supplied to actuate said 
starting means to effect operation of said fuel 
control means to provide for supply of fuel to said 
engine, said operator's control device being Oper 
able in said start position to permit Said Supply 
of fluid under pressure to said starting means and 
in said run position to prevent such supply and 
to release fluid under pressure from said starting 
leans. - 

26. A control system for controlling the starting 
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Of a reversible internal combustion engine and for 
also controlling reversing means for said engine 
Which is adjustable to determine the direction of 
operation of said engine comprising in combina 
tion, a motor operable by fluid under pressure to 
either one of two positions to selectively adjust 
Said reversing means, an operator's control de 
Vice having positions corresponding to said posi 
tions of Said notor and being operable upon move 
ment to either one or the other of its two positions 
to Supply fluid under pressure to said motor to 
effect corresponding positioning of said motor, 
Valve means arranged to control the supply of 
fluid under pressure to said motor by said opera 
tion of said Operator's control device and being 
operable to cut off Such supply and to release fiuid 
under preSSure from said notor, starting means 
operable by fluid under pressure to effect starting 
of said engine, interlock mechanism having two 
different controlling positions for controlling said 
Valve means and starting means and being oper 
able in one of said positions to supply fluid under 
pressure to effect operation of said starting means 
and to also effect operation of said valve means to 
release fluid under pressure from said motor, and 
being operable in the other of said two positions 
to prevent supply of fluid under pressure to said 
starting means and to effect operation of Said 
valve means to permit supply of fluid under pres 
sure to said motor, and connecting means oper 
able by said motor upon positioning of said motor 
corresponding to the position of said operator's 
control device to position said interlock mecha 
nism in its said one controlling position and op 
erable with said motor out of the position cor 
responding to that of said motor to position said 
interlock mechanism in its said other controlling 
position. 

27. A control system for a reversible internal 
combustion engine's valve gear which is adjustable 
to provide for Operation of Said engine in either 
one direction or in the opposite direction com 
prising in combination, a power piston operable 
by fluid under pressure to adjust said gear, pilot 
means operable by fluid under pressure to estab 
lish a communication through which fluid under 
pressure is adapted to flow to said power piston to 
actuate same, valve means controlling Said Com 
munication, said valve means being operable by 
fluid under pressure to Open said communication 
and operable upon release of Such fluid under 
pressure to close said communication and to re 
lease fluid under pressure from said power piston, 
an operator's control device operable to establish 
another communication through which fluid 
under pressure is adapted to flow to said pilot 
means and also to said valve means for operating 
said pilot means and valve means, and means Con 
trolling flow of fluid under pressure to said other 
communication and operable upon adjustment of 
said valve gear by said power piston to cut off the 
flow of fluid under pressure to said other com 
munication and to release fluid under pressure 
from said other communication. 
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