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This invention relates to control apparatus and 
more particularly to apparatus arranged to Con 
trol a plurality of different operations in a de 
sired sequence, such, for example, as operations 
incident to the control of a reversible prime 

OWer. 
One object of the invention is the provision of 

an improved control apparatus of the above type. 
Another object of the invention is the provision 

of a pneumatic control apparatus of the above 
type which is particularly adapted, though not 
limited, to control particularly the Speed of or 
fuel supply to a reversible prime mover from a 
remote control station. 
Other objects and advantages Will be apparent 

from the following more detailed description of 
the invention. 

In the accompanying drawing; Fig. 1 is a dia 
grammatic view, partly in section and partly in 
outline, of a control apparatus embodying the 
invention; and Fig. 2 is a cross-sectional view of 
a directional control device shown in Fig. 1 inside 
elevation and taken on the line 2-2 therein. 

Description, 

In the drawing, the reference numeral li indi 
cates an engine crank shaft and the reference 
numeral 2 indicates a cam shaft for said engine. 
The engine is of the type in which the can shaft 2 
is shiftable longitudinally to different positions 
which determine the direction of operation of the 
engine, and the cam shaft may therefore have 
what may be called an astern position, in which 
it is shown in the drawing, and may be shiftable 
from this position in the direction of the right 
hand to an ahead position. As above used, the 
term astern indicates operation of the engine in 
one direction, and the term ahead indicates oper 
ation of the engine in the opposite direction, and 
these terms are merely employed for illustration 
and are to be considered Synonymous With said 
one and opposite directions. 
The reference numeral 3 indicates a fuel con 

trol shaft for the engine. The fuel control shaft 
3 may have a fuel cut-off position, such as indi 
cated by a dot and dash line 4, and may be rock 
able out of this position in a counterclockwise 
direction as viewed in the drawing for increasing 
the Supply of fuel to the engine. A dot and dash 
line 5 indicates a position which the fuel control 
shaft 3 may assume to provide a maximum 
amount of fuel to the engine. 
The numeral 6 indicates a maneuvering con 

trol shaft for the engine. An Operating lever 7 
secured to one end of shaft 6 for turning same, is 
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2 
operatively connected to an operating knob 9 
in front of said plate. The knob. 9 is provided for 
the Operator to grasp to operate lever 7 to turn 
the shaft 6. The lever 7 has a “Stop' position 
in which it is arranged vertically as shown in 
the drawing, and is movable from this position 
either in a counter-clockwise direction toward the 
legend "Astern' on the plate 8, or in the opposite 
direction toward the legend “Ahead' on said plate. 
At the 'Astern' side of “Stop' position the lever 
T has 'Shift,' 'Run' and "Start' positions ar 
ranged in the order named with the "Shift' posi 
tion adjacent the “Stop' position, while corre 
sponding but reversely arranged positions are pro 
vided at the opposite or “Ahead' side of "Stop' 
position. Movement of lever 7 to any of these 
different positions will correspondingly position 
the maneuvering shaft 6. 
The reference numeral indicates a reversing 

motor for moving the engine cam shaft 2 to its 
different positions, while the reference numeral 
2 designates a control valve mechanism arranged 
for control by the maneuvering shaft 6 for con 
trolling operation of said motor. 
The reversing motor comprises a casing con 

taining a piston 3 having a piston rod f4 extend 
ing through the casing in coaxial relation with 
and having its end connected to the cam shaft 2 
whereby reciprocation of said piston will move said 
camshaft longitudinally. At one side of piston f3 
is a pressure chamber 5 connected to a control 
pipe 6, while at the opposite side of said piston is 
a pressure chamber 7 connected to a control pipe 
8. When fluid under pressure is supplied to pipe 
6 at a time when pressure chamber 7 is open 

to atmosphere by way of pipe 8, piston 3 will 
be moved to the position in which it is shown in 
the drawing for moving the cam shaft, 2 to its 
astern position to provide for operation of the 
engine in the astern direction. On the other 
hand, when pipe 6 and thereby pressure chamber 
f5 are open to atmosphere and fluid under pres 
Sure is supplied through pipe f8 to pressure chain 
ber 7 the piston f3 will be moved to the opposite 
or right-hand end of its cylinder to thereby move 
the cam shaft 2 to its ahead position. 
The control valve mechanism 2 comprises an 

astern valve device 20 for controlling the supply 
and release of fluid under pressure to and from 
pipe 6 and an ahead valve device 2 for con 
trolling the supply and release of fluid under pres 
Sure to and from the pipe 8. The ahead and 
astern valve devices 20 and 2 are identical in 
structure, each comprising a supply valve 22 con 
tained in a chamber 23, which chamber is con 

disposed behind an escutcheon plate 8 and is 55 mon to the two valves and adapted to be con 
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stantly supplied with fluid under pressure from 
any suitable source by way of a pipe 24. Each 
of the valves 22 is arranged to control flow of 
fluid under pressure from chamber 23 to a chan 
ber 25 and is provided with a stem 26 extend 
ing through the latter chamber and a bore in the 
casing into a chamber 27 which is, open to atmos 
phere by way of a port 28. Chamber 25 in the 
ahead valve device 2 is connected to pipe 18, 
while said chamber in the astern valve device 20 
is connected to pipe 6. Each valve stem 26 is 
provided with an axial bore 29 open at one end 
to chamber 25 and open at the opposite end 
through the end of said stem in chamber 27. A 
plunger 30 slidably mounted in a bore in the 

4 
Fluid is released from pressure chamber 5 

or 7 in the reversing motor, after it has oper 

casing, extends into chamber 27 in coaxial rela- . 
tion With the adjacent end of each Walve Stem 
26, and one end of said plunger constitutes a valve 
arranged to cooperate with a seat on the adja 
cent end of said stem for closing communication 
between bore 29 and chamber 21. A spring 33 
contained in chamber 23 acts on each supply 
valve 22 for urging it to its closed position, 
Two identical but reversely arranged cams 3f 

and 32 are mounted on the maneuvering shaft 
6 for cooperation with the two plungers 30 to 
control operation of the ahead and astern Valve 
devices 2 and 20, respectively. With the oper 
ator's control lever 7 in the "Astern' 'Shift' 
position the cam 32 is adapted to seat plunger 
30 in the astern valve device 20 against the end 
of the respective supply valve stem 26 and to 
open said valve for supplying fluid under pres 
sure to pipe 6, while in all other positions of 
said lever, said cam is adapted to permit closing 3 
of said valve by the respective Spring 33 and to 
also permit movement of the respective plunger 
30 to the position shown in the drawing for re 
leasing fluid under pressure from chamber 25 
and pipe 6 through bore 29 in the respective 
supply valve stem 26 to chamber 27 and thence 
to atmosphere. In a like manner the cam 3 
is adapted to operate upon movement of the 
operator's control lever 7 to the "Ahead' "Shift” 
position to supply fluid under pressure to pipe 
18 and in all other positions of Said lever to 
open said pipe to atmosphere. - 

It will thus be apparent that when the oper 
ator's control lever 7 is moved to the "Astern' 
“Shift' position, the control valve device f2 will 
operate to supply fluid under pressure to cham 
ber 5 to effect operation of the reversing motor 

to move the can shaft 2 to its astern position 
to provide for operation of the engine in the One 
direction, but movement beyond this "Shift' posi- is 
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i 5 tion in the direction of and to the "Astern' 'Run' 
and “Start' positions will cause operation of 
the control valve mechanism 2 to release fluid 
under pressure from said piston chamber. Like 
wise, if the operator's control lever is moved to : 
the “Ahead' "Shift' position the control valve 
mechanism 2 will be operated to supply fluid 
under pressure to chamber 7 in the reversing 
motor i? to effect operation of said motor to 
move the engine camshaft to its ahead position, 
while movement past the “Ahead' "Shift' posi 
tion will cause operation of said device to release 
fluid under pressure from chamber 7. It will 
thus be seen that it is necessary for the oper 
ator in reversing the direction of operation of 
the engine to allow lever 7 to remain in the 
“Astern” “Shift' position or in the “Ahead” 
"Shift' position for a period of time sufficient for: 
the reversing motor to properly position the 
camshaft 2, - ~ ~ -- 

ated to properly position the can shaft 2 as 
above described to remove thrust on the Con 
nection between the reversing piston 3 and the 
camshaft 2. - 
The reference numeral 35 indicates an engine 

starting air valve device which is operative to 
supply engine starting air from a supply pipe 
36 to a pipe 37 which is adapted to conduct such 
starting air to the starting mechanism of the 
engine for starting the engine to turn in the 
direction determined by the position of the cam 
shaft2. 
The starting air valve device 35 comprises a 

casing having a chamber 34 connected to the 
supply pipe 36 and containing a valve 38 ar 
ranged to control flow of starting air from said 
chamber to pipe 37. The valve 38 has a fluted 
stem 39 engaging a like stem on an oppositely 
seating valve 40 contained in a chamber 4 which is open to atmosphere through a port 42. The 
valve 40 is arranged to control communication 
between pipe 37 and atmospheric port 42. A 
spring 43 in chamber 34 acts on the Supply-valve 
38 for urging it to its seated position and for 
unseating the valve 40, while a stem 44, pro 
jecting from vakve 46 through chamber 4i and 
a bore in a casing, is provided for closing valve 
40 and opening valve 38 against Spring 43. A 
cam 45 secured to the maneuvering shaft 6 for 
operation thereby is arranged to operate stem 
44 to close valve 40 and open valve 38 in the 
two "Start' positions of the Operator's control 
lever 7 and to permit closure of Valve 38 and 
opening of valve 40 by Spring 43, in all other 
positions of said lever. It will thus be apparent 
that when the operator's control lever 7 is moved 
to either of the two "Start” positions, engine 
starting air will be supplied to pipe 37 to effect 
starting of the engine, while in all other posi 
tions of said lever pipe 37 will be open to at 
mosphere. - - - 

It should here be mentioned that the parts 
or devices thus far described have heretofore 
been employed in engine control apparatus and 
said parts or devices taken separately do not 
constitute applicant's invention, however, the 
combination of these parts with other parts and 
devices, as will now be described, does constitute 
the present invention. . -- 
Associated with the apparatus thus far de 

scribed is a power means in the form of a fluid 
motor 41 adapted to be controlled by an oper 
ator's control device 48 which may be located 
at a remote station, if desired, for controlling 
movement of the maneuvering shaft 6 to its dif 
ferent positions. The power means 47 and oper 
ators control device 48 may be like similar de 
vices fully disclosed in Patent No. 2,383,278, is 
sued to me on August 21, 1945 and since reference 

65 

5. 

may be made - thereto the following description 
of the power means 47 and operator's control 
device 48 will therefore be limited to only such 
details as is deemed essential to a clear under 
Standing of the present invention. . . . . 

Briefly, the power means -47 in the form of a 
fluid motor, is arranged to be operated by fluid 
under pressure supplied to either an ahead pipe 
50 or to: an astern pipe 5? to turn the maneuver 
ing Shaft 6 in, respectively, either the “Ahead' 
direction or the: 'Astern' direction, through the 
medium of a Sprocket-wheel 52 associated with the 
motor, a sprocket wheel 53 secured to the maneu 
Weringshaft:.6 and a.continecting.chain 54. The 
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finotor 47 is adapted to assume different positions 
corresponding to different pressures of fluid in 
either the ahead pipe 50 or the astern pipe 5, so 
that by providing different selected pressures of 
fluid in the ahead pipe 50, for instance, the ma 
neuvering shaft 6 can be caused to assume any 
position at the “Ahead' side of “Stop” position, 
while the provision of the same selected pressures 
of fluid in the astern pipe 5 will cause the 
maneuvering shaft. 6 to assume the corresponding 
positions at the “Astern' side of "Stop' position. 
When both pipes 50 and 5 are : open to atmos 
phere the motor 47 will operate to move the ma 
neuvering shaft 6 to "Stop' position. 
From the above remarks it will be seen that if a 

certain pressure of fluid in the ahead pipe 50 Will 
cause the maneuvering shaft 6 to assume 'Ahead' 
"Shift' position and a certain greater pressure 
of fluid will cause said shaft to assume 'Ahead' 
"Run' position, the shaft 6 may be caused to 
assume any position between said. “Shift' and 
'Run' positions by providing in said pipe fluid 
at the proper pressure between said certain pres 
sure and said certain greater pressure. Likewise, 
the maneuvering shaft 6 may be caused to assume 
any position between "Shift' and “Run' posi 
tions at the "Astern' side of "Stop' position by 
providing fluid at the proper selected pressure in 
the astern control pipe 5. 
The operator's control device 48 comprises a 

lever 55 having a neutral or "Stop' position and 
at one or an “Astern' side thereof "Shift,' 'Run' 
and "Start' positions, and at the opposite or 
"Ahead' side of "Stop' position reversely ar 
ranged 'Shift,' 'Run' and “Start' positions, 
these positions' corresponding in name and dis 
position it will be noted, to the different positions 
of the operator's control lever, and maneuvering 
shaft 6. Between the "Shift' and “Run' posi 
tions at both sides of stop position there is a Zone 
of movement designated "Fuel limiting Zone' the 
purpose of which will be hereinafter brought out. 
The operator's control device 48 is arranged to 

control the supply and release offluid under pres 
sure to and from two pipes 56 and 57. which are 
adapted to be connected to pipes 50 and 5, re 
spectively, by means to be later described. In 
“Stop' position of lever 55 the operator's control 
device 48 is adapted to open both pipes 56 and 57 
to atmosphere for thereby releasing fuid from 
both of the pipes 50 and 5 to cause operation of 
motor 47 to move the maneuvering shaft 6 and 
lever 7 to their corresponding or “Stop' position. 
Movement of the operator's control lever 55 to 
any of its different positions at the “Ahead' side 
of “Stop' position is adapted to maintain pipe 57 
open to atmosphere and to supply fluid to pipe 
56 at a pressure such as required to effect opera 
tion of motor 47 to move the maneuvering shaft 
6 to the position corresponding to that of said 
lever. Movement of the operator's control lever 
55 to the 'Astern' side of "Stop' position will 
maintain pipe 56 open to atmosphere and Supply 
fluid to pipe 57 at a pressure corresponding to the 
position of said lever to thereby effect operation 
of motor 47 to correspondingly position the ma 
neuvering shaft 6. In other words, the motor 47 
will act in response to any selected positioning of 
the operator's control lever 55 to move the fuel 
control shaft 6 to the corresponding position. 
Interposed in the communication between pipes 

56 and 50 and pipes 57 and 5. are two pressure 
limiting valve devices 59 and 60, respectively, and 
an interlock valve device 6. , : ' . 
Each of the limiting valve devices 59 and 60 

6 
comprises a casing having a chamber 62 contains 
ing a valve 63 arranged to control flow of fluid 
under pressure from Said chamber to a chamber 
64. A spring 65 in chamber 62 acts on valve 63 
for urging it toward its seat. The valve 63 has 
a stem 66 extending into chamber 64 and oper 
atively connected to a flexible diaphragm - 67 
which forms one side of chamber 64. At the op 
posite side of diaphragm 67 is a chamber 68 which 
is open to atmosphere through a passage 69 and 
which contains a spring 70 acting on the dia 
phragm in a direction to unseat the valve 63. 
The pressure of Spring 70 on diaphragm 67 is such 
as to permit deflection of said diaphragm and 
closing of valve 63 by spring 65 when the pressure 
of fluid in chamber 64 is increased to a certain 
chosen degree, for reasons which will be later 
brought out. In the pressure limiting valve de 
vice 59 chamber 62 is connected to pipe 56 while 
chamber 64 is connected to pipe 50, while in the 
limiting valve device 60 said chambers are con 
nected respectively to pipes 57 and 5. 
The pipes 56, 57, 50 and 5 all lead to the inter 

lock valve device 6 which may comprise a rotary 
valve 72 having two different operating positions 
and which is arranged to be moved to said posi 
tions by a lever 73. The lever 73 is operatively 
connected to a rod T4 which has a lost motion 
connection with a rod 75 through the medium of 
an arm 76 on rod 75 and spaced collars 77, 78 on 
rod 74. The rod 75 is connected to the reversing 
piston 3 at the side opposite the piston rod 4. 
When the reversing piston 3 is in its astern 

position, in which it is shown in the drawing, 
engagement between arm 76 on rod 75 and collar 
77 on rod 74 will position the rotary valve 72 in 
the interlock valve device in what may be called 
an astern position in which it also is shown in 
the drawing. When, however, the reversing pis 
ton 3 is moved to its ahead position at the oppo 
site or right hand end of the cylinder, the arm 6 
Will engage collar 8 on rod 14 just before the 
piston attains said position in order to actuate 
lever 73 to turn rotary valve 12 to its other posi 
tion, which may be called an ahead position, 
and in which said lever will occupy a position such 
as indicated by a line 79. It will be apparent 
that movement of piston 3 from its ahead posi 
tion to its astern position, in which it is shown 

50 in the drawing, will return the rotary valve T2 
? the position in which it is shown in the draw 

g, 
The rotary valve T2 is provided with two cavi 

ties 80 and 8, the cavity 80 being adapted to es 
65 tablish communication between pipes 57 and 

5 in the astern position of said valve, while the 
cavity 8 is adapted to establish communication 
between pipes 56 and 50 in the ahead position of 
Said valve. When communication is established 

60 between pipes 57 and 5, the communication be 
tween pipes 56 and 59 will be broken, and vice 
WeSa. 
Connected to one end of the fuel control shaft 

3 is a lever 82 having in its free end a roller 83 
66 engaging the peripheral surface of a cam 84 

which is secured to the maneuvering shaft 6 for 
adjustment thereby. When the maneuvering 
shaft 6 is in "Stop' position cam 84 is adapted to 
actuate lever 82 to move the fuel control shaft 

703 to its fuel cut-off position, indicated by the dot 
and dash line 4. Movement of the maneuvering 
shaft 6 from “Shift' position to “Run' position 
at each side of “Stop” position is adapted to actu 
ate, cam 84 to permit movement, by means to be 
hereinafter described, of lever 82 and thereby of 
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sure from chamber 25 past the respective plung 
ers and stems to atmosphere. Two rockable cams 
Í 32 and 33 fulcrumed on pins 134 in the casing 
are provided for controlling the plungers 29 and 
30, respectively. These cams are of substan 

tially identical structure but reversely arranged 
and each is connected to the respective plunger 
29 or 3 a through the medium of a pressure 

transmitting element 35 which is rockably 
mounted on a pin 36 carried in the casing. Each 
of the cams 32 and 33 is provided with a sur 
face 37 which when in contact with plunger 29 
or 3 will unseat the respective valve 9 or 29, 
and adjacent this surface each cam is provided 
With a receSS 38 adapted to receive the respec 
tive element 35 to permit movement of the re 
Spective plunger 27 or 28 by a spring 39 to a 
position to permit closure of the respective valve 
9 or 20 by spring 26. The two cans 32 and 
33 are operatively connected for movement in 

unison by a link 49 and since the cams are re 
versed, as above mentioned, movement of the link 
and thereby of the cams to the position in which 
they are shown in the drawing will effect opening 
of waive 9 and closure of valve 20, while move 
ment of Said link and cams in a counter-clock 
Wise direction, as viewed in the drawing, to a 
position in which surface 3 on Cain 33 en 
gages the respective element 35, will effect open 
ing of valve 25 and closure of valve 9. 
The directional control device f : 8 further com 

prises a control pistOn 142 and a piston rod || 43 
having one end connected to said piston and ex 
tending through a non-pressure chamber 44 at 
one side of Said piston. At the opposite side of 
piston 42 is a pressure chamber 45 which is in 
constant communication through a pipe f46 with 
pipe 3 thirough which starting air is conveyed 
to the engine. 
The opposite end of the piston rod 43 is piv 

otaily connected by a pin |47 to a lug í 8 project 
ing from the back face of a friction shoe 49. The 
opposite face of shoe 49 is concave providing a 
Surface 50 which is arranged to frictionaily en 
gage the peripheral surface of the crank shaft . 
Also connected to pin 47 is one end of a link 
5 the opposite end of which is operatively con 

nected to the adjacent end of the can operating 
link 40. 
The piston rod 43 is capable of side movement 

in the non-pressure chamber i 44 fron the posi 
tion in which it is shown in the drawing, and 
Which is defined by contact with a Surface 52 
of the casing, to a position in which said rod 
Will engage a Surface 53 in the CaSing. Adja 
cent the surface 53 the casing is provided under 
neath the link 59 with a pin ?54, and said link 
has two recesses 55 one of which is arranged to 
receive the pin 54 with the piston rod 43 in 
the position in which it is shown in the drawing, 
while the other recess f 55 is disposed to receive 
pin 54 in the other position of said rod. 

he piston rod 43 is encircled within the non 
pressure chamber 44 by a spring 56 one end 
of which engages the piston 42 while the oppo 
Site end is Supported on a shoulder 5. This 
Spring is under pressure and adapted to act to 
move the piston 42 to the position in which it 
is shown in the drawing When pressure chamber 
53 is open to the atmosphere. When fluid under 

pressure is supplied to pressure chamber. 45, in a 
manne which will be later described, the piston 
43 is adapted to move against spring 35 to 

thereby operate rod 43 to move the friction shoe 
49 into contact with the crank shaft , With 
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10 
the shoe 49 in contact with the crank shaft the 
link 5 will be elevated from the position in 
which it is shown in the drawing and thus dis 
connected from the pin 55. When fluid under 
pressure is released from chamber 45, spring 56 
is adapted to actuate piston 42 and rod 43 to 
move the shoe 49 out of contact with the crank 
shaft and into contact with supporting surfaces 
58 on the casing. 

Operation 
Let it be initially assumed that all parts of the 

control apparatus are in the position shown in the 
drawing, which position will result from stopping 
the engine from operation in an astern direction, 
as will become apparent from description to 
follow. 

Let it further be assumed that by operation of 
the maneuvering control device 48 the operator 
desires to restart the engine in its last direction 
of operation, that is, in the astern direction in the 
present instance. To accomplish this the op 
erator will move lever 55 of the maneuvering con 
trol valve device 48 out of 'Stop' position to the 
“Astern' 'Start' position to thereby supply fluid 
under pressure to the astern pipe 57. With the 
cam shaft reversing piston f3 and interlock 
valve device 6 in their astern position as shown 
in the drawing, fluid under pressure supplied to 
pipe 57 will flow through cavity 80 in rotary valve 
72 to pipe 5 and thence to power means 47 and 
effect operation thereof to turn the maneuvering 
shaft 6 from its 'Stop' position to its “Astern' 
'Start position. 
Upon movement of the maneuvering shaft 6 to 

its “Astern'. 'Start” position cam 84 will permit 
the governor control spring 98 acting through 
lever 88 to move the fuel control shaft 3 out of its 
fuel cut-off position indicated by the dot and dash 
line 4 to a position to provide fuel to the engine 
for effecting starting thereof. Movement of the 
maneuvering shaft 6 to its "Astern” “Start” posi 
tion will also actuate the astern valve device 29 
in the control valve mechanism 2 to supply 
fluid under pressure to chamber 5 in the revers 
ing motor f?, but such fluid in said chamber will 
be without effect since piston 3 will already be in 
its astern position. The starting air valve device 
35 will also be actuated upon movement of the 
maneuvering shaft 6 to its “Astern' 'Start' po 
sition to supply engine starting air from pipe 36 
to pipe 37 through which it will be conveyed to the 
engine to initiate, in a well known manner, turn 
ing of the engine in the astern direction as de 
termined by the position of the camshaft 2. 
With fuel supplied to the engine as above men 

tioned the engine will fire after it is placed in 
motion by starting air supplied to pipe 37 as just 
described, following which the operator will move 
the control lever 55 from the "Astern' 'Start" 
position to the adjacent 'Run' position, or to any 
selected position intermediate said "Run' posi 
tion and the adjacent "Shift' position, to thereby 
reduce the pressure of fluid in pipe 57 so that the 
motor 4T will operate to move the maneuvering 
shaft 6 out of its 'Astern' 'Start' position to R. 
position corresponding to the position of lever 55. 
When the shaft 6 is thus moved out of the 
“Astern' 'Start' position the starting valve de 
vice 35 will operate to cut of the supply of starting 
air through pipe 37 to the engine and to open said 
pipe to atmosphere. The engine will then con 
tinue to run on fuel at a speed determined by the 
adjustment of lever 09 of the speed control de 
vice O8 and thus the adjustment of the governor 
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motor foe as-limited by adjustment of thie-imaa. 
neuvering control lever- 55° in or between the 
“Astern' 'Shift” and "Run" positions; as will now 
bedèscribed. 
Assuming that lever 09 of the speed control des. 5. 

vice B&- is allowed to remain-ins "Idle” position 
while starting the engine; the parts of the govers 
mor"control motor f00 wilfalšorremairnrin the posis 
tion in which they are shown in the drawing, 
Just as soon as the eagle-starts to run on fuel 10. 
the speed governor 97.will then act to rock-lever 
88 against spring.98 and thus pulf the fuel control 
shaft 3in a clockwise direction to redfice the 
amount of fuel supplied to the engine and this: 
action will continue untifar balance" is obtained 15. 
between the centrifugal force of the governor 
arms 92 and the pressure of spring 98 at which 
time the supply of fuel to the engine will be such 
as to allow operation of the engine at idling speed 
At the same time or prior to actuating ther 20 

maneuvering control device"48 to start the engine 
the operator may howeveractuate the speed con 
trol device,08 to supply fluid topipeloitat a press 
sure required to cause operation of the engineata. 
speed in excess of idling speedin which case, the 25. 
governor control motbr. to will operate to core 
respondingly adjust the pressure of the governor 
control. Spring 98?. Then as soon as - the-engine". 
starts, the speed governor. 97 will become opera 

12 
The-lever, 82; it will be-noted; moves with ther. 

fuel-control shaft 3 when saids shaft is adjusted 
ihs response a to operation of the notor i, and 
Speed governor'97. With the maneuvering-shaft: 
6`ir. “Astern” “R?url.'?': 'position: the canl?". 84. I will be: 
sor-disposed as - to: permit suchmaeovemenatº of lewer: - 
82 as to permit the fuel control shaft: 3 to be: 
turned to its'maximum fuel supply positiola in 
dieated by the dot and dash line. 5. However, 
with the: maheavering: shaft. 6 adjusted: out. of: 
the “Astern' 'Run' position in the direction of; 
ther respective's 'Shift' position the... can 84; will: 
act to-limit movement of lever 82, and, thereby; 
of the fuel control: shaft to a position proport. 
tional to the distainee Which: the: IaneuVeing 
control shaft. 6 is moved out of the “Astern' 
“Shift' position in the direction of the “Astern 
'Ren's position. In the “Astern'. 'Shift' posi-. 
tion of the maneuvering shaft: 6the cam 84 will 
be so-positioned as to limitriovement of the fuel 
control shaft 3 out of the fuel cut-off position; 
indicated by the dot andidash line: 4; only to-an. 
extent whieh willipermit a supply of fuel to allow: 
operation of the engine at idling speed. 

It will now be seen that while-the-speed-of-the 
engine may be regulated by operation of the: 
speed control device. 28, the maximum engine 
speed is limited by the position of cam 84 which 
in turn is regulateds in - accordance With the ... ad-- 

tive to cause the engine to operate at the speed: 30 justment of the maneuverings shaft 6 and thus: 
predetermined by the adjustment of the opert 
atör’s, Speedcontrollever f0ð. . . . . . . . 

After the engine has been started and isogs 
erating on fuel as above described; if the operator 
desires to increase the speed of the engine, he will 35 
move lever 09' away from its "Idle" position: 
to thereby increase the pressure in pipe fo4 to a 
degree corresponding to the position of said lever, 
This pressure in pipe foaeffective in chamber 03: 
of the governor control motorf OO will movepiston: 40 
2 to a position in which the pressure of spring . 

i97 balances.the pressure of fluick in chamber. 
3, and this movement of said piston will'act to 

correspondingly,increase the force of the governor 
controlspring 98 againstilever 88: The lever 88 . 
will thereby, be operated to turn the fuel control 
shaft 3in the direction, of the maximum fuel po 
sition indicated by the dot and dash line. 5 to: 
increase the supply, of fuel to the engine. The 
engine will then accelerate and cause operation it 
of the speed governor 97 to rock:lever 88 against 
spring 98 and thus move the fuel control shaft 3 
in the opposite direction to:reduce thie supply of 
fuel to the engine, and this actions will continue 
until a balance is, obtained between the centrife, 3.5 
ugal force of the governor arms' 92' and the ad. 
justed pressure of spring 98, whereby the fuel 
supply, to and thus the speed"of the engine will be 
increased to a degree corresponding to thie in 
crease.in pressure of fluid in the control pipe 04: 69. 
... On the other hand if the engine is operating 
at , a, certain speed and the operator desires to 
reduce the speed he will move lever f09 in the 
direction of “Idle' position to thereby reduce 
the pressure of fluid in the control pipe 4 to 65 
allow operation of the motor piston: 102 by spring 
OT, to correspondingly reduce the pressure of the 

governor control: spring 98: The speed governor 
97, will then act to correspondingly reduce the 
fuel supply to the engine, so that the engine will 70 
decelerate to a speed corresponding to the change 
in position of the operator's control lever 109: 
It will thus be seen that by suitable adjustment 
of the lever C9 any desired rate of fuel supply 
to and thus speed of the engine may be obtained. 75 

the position of the control lever 55 in the maneu 
vering control waive device. 483 in or between-the 
“Shift' and the adjacent “Run' positions at the 
“Astern' side of “Stop position. The purpose 
of thus limiting the amount of fuel that can be: 
supplied to the engine to a maximum degree. Se-. 
lected by adjustment of the naneuvering control 
lever 55 and independent of operation of the 
speed control device. G8 is to prevent aecidental 
undituestraining of ºther engine> dute to asetion of 
the governor to maintain engine. Speed in case 
of sudden application of an excessive or ab 
normal load to the engine. . . 
When the maneuvering shaft 6 is turned to its 

“Astern' “Start' position, as aboves described, 
fluid supplied to the starting pipe 3 will also 
flow through pipe. 46 to pressure chamber 45 
in the directional control device it 8. The pres 
sure of fluid thus provided in piston chamber. 
145 will actuate piston 42 and thereby rod A3 
to move the shoe 49 into frictional contact with 
the crank shaft. As viewed in Fig. 2 of the 
drawing, the crank shaft f will turn in a clock 
wise direction upon starting of the engine in the 
astern direction, so that with shoe 49 in con 
tact with said shaft the piston rod 43 will merely 
be maintained in contact with surface 52 in the 
casing of the device. Upon subsequent release of 
fluid under pressure from the starting air pipe 
3T and thus from pipe 46 and piston chamber 
45 in the directional control device 8 spring 
55 will move the piston 42 back to the position 

in which it is shown in the drawing for thereby 
pulling the shoe 49 out of contact with the 
crank Shaft. f. : : . 

It will thus be seen that in restarting the en 
gine in the astern. direction the parts of the 
directional control device 8 will not change 
position. In restarting the engine in the astern 
direetion-the- valve 20 in the directional con 
tre Valve devieer: 8 will therefore: remain cleased 
so that fituid-supplied to the astern control pipe 
5 and thence to chamber 22 containing said 
valve will be prevented from flowing: past said 
valve. The directional control device: it 8 is there. 
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fore without utility insofar as restarting the en 
gine in its last direction of operation is con 
cerned, but it is very essential in reversing the 
direction of operation of the engine as will here 
inafter be clearly brought out. 
In Order to stop the engine from operation in 

the astern direction the operator need only move 
lever 55 of the maneuvering control valve device 
48 to "Stop' position for opening to atmosphere 
the astern control pipe 57 and thereby pipe 5 
leading to power means 47. The power means 47 
will then move the maneuvering shaft 6 to its 
“Stop' position to thereby effect operation of 
cam 84 to actuate lever 82 to move the fuel con 
trol shaft 3 to the fuel cut-off position indicated 
by the dot and dash line 4. With the supply of 
fuel to the engine thus cut off the engine will stop. 
With the engine stopped as just described let 

it be assumed that the operator now desires to 
start and operate the engine in the ahead direc- : 
tion. 
To accomplish this the operator will move lever 

55 of the maneuvering control valve device 48 
from "Stop' position directly to the “Ahead' 
"Start' position in which the astern pipe 57 is 
maintained open to atmosphere and fluid is sup 
plied to the ahead pipe 56 at the maximum pres 
sure required for operating the power means 47 
to move the maneuvering shaft 6 to its “Ahead' 
'Start' position. 

Fluid under pressure Supplied to pipe 56 as 
just described will flow through the pressure 
limiting valve device 59 to pipe 50 and the power 
means 47, it being noted that communication be 
tween the pipes 56 and 50 by way of cavity 8 
in the interlock valve 72 is at this time closed, 
until the pressure acting on diaphragm 67 in said 
device is increased sufficiently to overcome the 
opposing force of spring 70 whereupon said dia 
phragm will move against said spring to permit 
closure of valve 63 to thereby limit the pressure 
of fluid in the ahead pipe 50 and in said power 
means to the chosen degree above mentioned. 
This chosen degree of pressure provided through 
pipe 50 in the power means 47 is just sufficient, 4. 
to effect operation of said power means to move 
the maneuvering shaft 6 to the 'Ahead' “Shift' 
position. 
When the maneuvering shaft 6 is turned to 

the "Ahead' "Shift' position as just described it 
will operate cam 3 to actuate the ahead valve 
device 2f in the control valve mechanism 2 to 
Supply fluid under pressure to pipe f8 while al 
lowing the astern valve device 20 to maintain 
pipe f6 open to atmosphere. With chamber 5 at 
one side of the camshaft reversing piston f3 thus 
open to atmosphere, the pressure of fluid pro 
vided through pipe f8 to chamber 7 at the op 
posite side will move said piston to the opposite 
or right-hand end of its cylinder for thereby 
moving the cam shaft 2 from its astern position 
in which it is shown in the drawing to its ahead 
position for conditioning the engine for operation 
in the ahead direction. 
When piston f3 is operated to move the cam 

shaft 2 to its ahead position as just described, 
the interlock valve device 6 will be operated by 
said piston by the time said piston has obtained 
its ahead position to position the valve 72 so as 
to establish the communication between pipes 56 
and 50 by way of cavity 8 in said valve, this 
communication by-passing the pressure limiting 
valve device 59. Fluid at the pressure provided 
in pipe 56 with the operator's control lever 55 in 
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14 
effective in pipe 50 and in the power means 47 
whereupon said power means will operate to turn 
the maneuvering shaft 6 to the “Ahead' “Start' 
position. 
When the maneuvering control shaft 6 is moved 

to the “Ahead' "Start' position the cam 3 will 
operate to effect operation of the ahead valve de 
vice 2 to open chamber 1 in the reversing motor 

to atmosphere for thereby relieving piston f3 
and the can shaft 2 of actuating force, and at 
the same time this operation of the maneuvering 
shaft 6 will effect operation of the starting air 
valve device 35 to supply starting air to pipe 37 
for starting the engine to turn in the ahead di 
rection, as determined by the new or ahead posi 
tion of the can shaft 2. 
Movement of the maneuvering shaft 6 to the 

“Ahead' "Start' position as just described, will 
correspondingly position cam 84, but lever 82 and 
the fuel Shaft 3 Will remain in the fue cut-off 
position, indicated by the dot and dash line 4, at 
this time for the following reason. Fluid sup 
plied to the ahead control pipe 50 for effecting 
Operation of power means 47 will also flow to 
valve chamber 2 in the directional control valve 
device 8 and with valve 9 open at this time, 
for reasons above described, such fluid will flow 
past said valve to chamber f 25 and thence to pipe 
f6 leading to chamber 5 in the fuel cut-off 
motor if 0. The fluid pressure thus provided in 
chamber 5 will move piston f it to the position 
defined by contact with stop fl T and in this posi 
tion of said piston the rod f2 will engage the 
arm 86 and hold the fuel control shaft 3 in its 
fuel cut-off position in which it is shown in the 
drawing. 
When fluid under pressure is supplied to pipe 

37 to initiate turning of the engine in the ahead 
direction as determined by the position of cam 
shaft 2, fluid will also flow from said pipe 
through pipe 46 to piston chamber 145 in the 
directional control device f8 and actuate piston 
45 against spring 56 to move the friction shoe 
49 into contact with the engine crank shaft 
and to disengage the link 5 from pin 54. As 
Soon as the engine crank shaft f starts to turn in 
the ahead direction under the influence of start 
ting air provided through pipe 37, said crank 
shaft will move shoe 49 from the position in 
which it is shown in Fig. 2 of the drawing to the 
position defined by contact between rod 43 and 
surface 53 in the casing of the directional con 
trol device. This movement of shoe f49 will actu 
ate the links 5 and 40 to rock the cams f32 
and 33 to the position to effect opening of valve 
20 and to permit closing of valve 9 by spring 
26. The closing of valve 9 will cut off the sup 

ply of fluid under pressure from the ahead con 
trol pipe 50 to chamber 25 in the fuel cut-off 
motor f) while opening of valve f20 will connect 
said chamber to the astern control pipe 5 which 
is open to atmosphere through the pressure lim 
iting valve device S0 and the maneuvering con 
trol valve device 48 with the operating handle 55 
thereof in the "Ahead' "Start” position. Fluid 
under pressure Will therefore be released from 
chamber if 5 in the fuel cut-off motor if 0 prompt 
ly upon the engine crank shaft starting to turn 
in the direction determined by the cam shaft 2 
under the influence of starting air supplied 
through pipe 37, whereupon spring 4 will move 
piston and rod 2 in the fuel cut-off motor 

O to the position in which they are shown in 
the drawing. This movement of rod f 2 away 

the “Ahead' "Start' position will then become 75 from arm 86 on the fuel control shaft 3 will then 



15 permit, adjustment of said arm by the governor 
control spring 98 to a position to supply fuel for 
starting the engine. With the engine turning 
under the influence of starting air supplied 
through pipe 37 the engine will then fire and run 
gn, fuel. . . . - - - - - - 
After the engine fires and starts to run Qn 

fuel the operator will move: the control lever 55 
of the maneuvering control valve device. 48 out 
pf the “Ahead' "Start position to the adjacent 
"Run position or to any desired position inters 
mediate said 'Run' position and the adjacent 
“Shift' position, and this operatiqn of lever 55 
will cause operation of power means 47, to corres 
spondingly position the maneuvering, shaft. 6. 
The starting air valve device 35 will be operated, 
in response to... this change in position of the 
maneuvering shaft 6, to, release fluid under press 
sure-from the starting control pipe 37 and there 
by from pipe. 46 and chamber 45 in the direc 
tional control valve: device f8. Spring 55 acts 

thus provided through The pressure of fluid thus provided through 
|al control device 8 will ppe to the 

then become effective past the open valve i20 
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ing on piston 482 will then, pull the friction shoe 
49, Qut of frictional contact with the revolvirag 
crank shaft and during such movement the 
left hand one of the two recesses 55 in link.5 
will move over the pin. 54. - 
With the engine now. Cunning. Qn fuel in the 

ahead, direction and the supply of starting air cut 
off, the operator by suitable adjustment of lever 
109 of the fuel control device. 98 may regulate 
the position of the fuel control shaft 3 to 9btain 
any desired engine speed, under the control of 

30 

the speed governor 9 up to the limit permitted 
by the position of the lever 55 in the maneuver 
ing control valve device 48 in or between the 
“Ahead” “Run” and the adjacent 
tign, as above, described... . . 

"Shift” posi 
. In order to stop.the-engine: from operation in 
the ahead direction the operator need only move 
lever 55 of the maneuvering control valve device 
48 to “Stop' position for thereby releasing... the 
fluid under pressure from the ahead control pipe 
56, and from pipe, 50 leading to power means:4. 
The power means 41 will then operate to return 
the maneuvering, shaft, 6. to its "Stop' position 
which will actuate cam 84 and thereby lever 82 

40 

to move the fuel control shaft, 3 to its-fuel cut-off 
position indicated by the...dot and dash line 4. 
With the supply of fuel to the engine thus cut 
9ff, the engine will stop. - 
... Let it now be assumed that the engine is opers 
atting in the ahead direction as just described 
and that the-operator desires to reverse the direcs 
tion of operation of the engine in as short, a time 
as possible. To accomplish this the operator will 
move lever 55 in the maneuvering control valve 
deyice- 48- from whatever position it, may be oc 
cupying in or between the 'Run' and "Shift' 
positions at the “Ahead' side of "Stop' position 
to the “Start' position at the opposite or "Astern 
side of “Stop' position. IPue to this. operation 

therein and through..pipe 6in chamber 15 in 
the fuel cut-off motor. 10 to actuate Said motor 
to rock-the-fuel control shaft 3 to its fuel cut-off 
position so as to cut off the supply of fuel to the 
engine.So...that the engine may stop. At the Sanae 
time, the pressure of fluid provided through pipe 
5 to power means 47, will actuate said power 
means to move the maneuvering shaft 6 from the 
“Ahead' side of "Stop' position to but not past 
"Shift” position at the opposite or “Astern' side 
of "Stop' position. . . : . . 

This operation of the maneuvering shaft 6 to 
the "Astern’ “Shift" position will effect opera 
tion of the astern valve device 20 in the control 
valve mechanism 2 to supply fluid under press 
sure:topipe 6 and chamber 15 at the right-hand 
side of the camshaft reversing piston 3. Chame 
ber 7, at the opposite side of the reversing pist. 
ton. 3. is at this.time open to atmosphere through 
pipe 8 and the ahead valve device. 2 in the 

5 control valve.mechanism f2, so that the pressure 
of fluid, provided in chamber 5 will move...the 
piston 3 and thereby the camshaft 2 from their 
ahead position to their astern position; in which 
they are shown in the drawing, to provide for 
operation of the engine in the astern direction. 
Movement of the camshaft reversing: piston 

f3 to its astern position.will turn valve. T2 in the 
interlock valve device 6 back to, the: position in 
which it is shown in the drawing to thereby ess 
tablish communication between pipes 57, and 5 
whereby the maximum pressure of fluid provided 
in the former pipe with the operator's control 
lever 55 in the "Astern' "Start” position will, he 
come effective through pipe 51 in power means 47. 
The power means 4 will then operate to turn 
the maneuvering shaft. 6, to the correspondinger 
"Astern' "Start” position for...thereby effecting 
operation of the air starting valve device 35 to 
Supply starting air to pipe 37. . . . . . . . . . . 
The engine camshaft 2 may be shifted to its 

astern position and the starting air valve de 
Vice-35, may operate.to, supply engine starting air 
to pipe 37 as just described before the engine 
becomes, stopped from operation in the... ahead 
direction in which case: the starting: air supplied 
tapipe 3 will be effective in the engine to oppose 
movement. of the engine, pistons, as well known. 
After the engine stops, however, the starting air 
Supplied to the engine through pipe.3T will cause 

35 the engine to start.turning in the new or astern 
direction. as determined by the position of the 
reversed camshaft, 2. . .. 
Starting air supplied to pipe. 37, will. also flow 

through pipe. 46 to piston chamber 145 in the 
60 directional control valve device and therein act 

of the maneuvering control valve, device. 48, the 
ahead control pipe 56 and thereby pipe.50 leading 
to power-means 47. will be opened to atmosphere 
while fluid at the maximum pressure will be 

shaft reversing piston. 3-will be in its right-hand 
or ahead. position and the interlock valye device 
6 f will be positioned to close: communication be 
tween pipes. 57, and 51, so that fluid supplied to 
pipe: 57 as just described will flow. through the 
pressure limiting-valve device-60 to pipe 54 and 
thence to the power means, 41 and to: the: direc 
tional control device: 8 until the pressure of 

to actuate piston, 42, and rod, 43 to move... the 
friction.shoe. 49.into frictional contact with the 
engine crank Shaft 1. If the-engine is still: op 
erating in the ahead direction at the time the 

he pror 65 shoe i? 49 is. moved into frictional contact with 
vided in the astern pipe 57. At this time the cam the engine: crank shaft. 1, said crank-shaft. will 

maintain. Saidshee and thereby the links. 5 and 
40 and, cams. 33 and 32 in the position defined 
by contact, between rod.43 and surface. 53.in 

70 the casing, so that valve 120 will be maintained 
open to Supply, fluid under pressure to: the fuel 
cut-off motor if Oso that said motor will main 
tain: the supply of fuel to; the engines cut-off. 
However, immediately, after-the engine comes to 

fluid obtained in pipe 5? is increased to that, at 75 a stop and then starts to turn in the new or 
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astern direction under the influence of starting 
air the clockwise rotation of the engine crank 
shaft?, as viewed in Fig.2 of the drawing, will 
move the friction shoe 49 back to the position 
in which it...is shown-in-the-drawing. This move 
ment.of shoe. 149 will change the position of cams 
33 and 132 to permit closure of valve 120 and 
opening of valve 19. The closing of valve (20 
will cut-off the supply of fluid from the astern 
control pipe 5 f to pipe. 16 leading to chamber 
5 in the fuel cut-off motor 30, and the open 

ing of valve 9 will open said chamber to the 
ahead control pipe 50 which: at this time is open 
to-atmosphere through the operator's maneuver 
ing control valve device 48. Fluid under pressure 
will thus be released from chamber 5 in the 
fuel cut-off motor to and the rod (2 will be 
moved by Spring if 4 away from the arm 86. con 
nected to the fuel control shaft, so that the pres 
Sure of the governor control spring 98 on the 
lever 88 may rock the fuel control shaft 3 out 
of its fuel cut-off position indicated by the dot 
and dash line 4 in order to supply fuel to the en 
gine. ; AS Soon, as the engine fires in response to 
the fuel thus supplied, the operator will move 
lever 55 of the maneuvering control valve device 
48. from the “Astern' 'Start' position either to 
or to any desired position-between the adjacent 
"Run' and 'Shift' positions and then by suit 
able...adjustment of lever 109 of the fuel control 
device 68 will cause operation of the engine at 
any desired-speed under the control of the speed 
governor 9... as hereinbefore described. 
When the engine is operating in the astern 

direction if the operator-desires to suddenly re 
Verse its direction of operation to ahead, he will 
move...the maneuvering - control lever from the 
“Astern” siden of “Stop”.position: to. ‘‘Start”, posi 
tion at the 'Ahead' side of “Stop' position to 
thereby, open the astern control pipe-57; to; atmos 
phere. and-to-supply. fluidº at the imaximum pres 
Sure above mentioned to the ahead control pipe. 
56. Fluid. will then flow from the ahead control 
pipe-56.through the pressure-limiting valve device 
58, to pipe 50 leading to the power means 47 and 
to the directional control - device 8, until the 
pressure: in pipe-59 is increased to the chosen 
degree-above-mentioned at which time:said limit 
ing Valve-device will: operate to prevent further 
flow of fluid under pressure to pipe. 59. . . . . 

Fluid under-pressure supplied to pipe 5G as 
just described will flow.past the open valve 29 
in the directional, control device - 8 to pipe 6 
and thence to the fue! cut-offmotor í gito actuate 
said...notor to cut off, the supply of fuel to the 
engine-So... that it may come to a stop. At the 
same time power means 4 will operate in re 
sponse to the chosen pressure of fluid provided 
in pipe 58 to turn the maneuvering-shaft 6 to 
the “Ahead' 'Shift' position to. open valve 22 
in the ahead valve 2 of the control valve device 
12 So as to supply fluid under pressure to chamber 

in the cam shaft reversing motor . . . The 
reversing piston 3 will then operate to move 
the can shaft 2 to its right hand or ahead posi 
tion and to also turn the rotary valve 72 in the 
interlock valve device, 6 to the position, to estab 
lish communication between-pipes. 55 and 53. 
The maximum pressure of fluid provided in pipe 
56 will then become effective through pipe .50 
in power means 47 and effect operation, thereof. 
to turn the maneuvering shaft 6 to its “Ahead'. . 
“Start' position. - - - W - 

This movement of the maneuvering shaft. 6. 
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be released from piston chamber 

3 
tion of the ahead valve device 2 to release fluid 
under pressure fron chamber 7 in the camshaft 
reversing motor , and Will also actuate cam 
A5 to operate the starting air valve device- to 
supply engine starting air to pipe 3:... If the 
igine is still turning in the astern direction 

farting "air Supplied to pipe 37 wil! “be effec 
tive to bring the engine to a stop. After the 
engine is stopped, the starting air "Supplied to 
pipe 3 will cause it to start turning in the new 
or ahead direction corresponding to the position 
of the can shaft 2. 

Starting air supplied to pipe 37 will also flow 
through pipe 46 to piston chamber 45 in the 
directional control device 8 and actuate piston 
S$3 to move the shoe 49 into contact with the 
crank Shaft 2. If the crank shaft 2 is still turn 
ing in the astern direction, the shoe 49 will 
16:33i in the position shown in the drawing 
to hold valve 9 open so as to maintain the 
supply of fluid to the fuel cut-off motor if 0 SO 
that said notor Will maintain the supply of fuel 
to the engine cut off. However as soon as the 
engine crank shaft 2 starts to turn in the ahead 
irection under the influence of starting air, the 
shoe 49 will nove With said crankshaft to the 
position defined by contact" between rod 43 and 
Surface 53. This movement of shoe 48 will 
in ’türn permit ciosure of valve ? ?9. and 'effect 
opening of valve 20 to thereby cut off the sup 
ply of filuid under pressure to and to release 
tile fituid u:nder pressure from chamber i f5 in 
the fuel cut-off motor 0. Rod 2 in the fuel 
cut-off notor i0 will then be moved by spring 

4 away from lever 86 to permit operation of 
the fuel control shaft 3 by the governor control 
Spring 98 to Supply fuel to the engine. With the 
engine turning under the pressure of starting air 
it Will then fire and run on fuel. As soon as the 

; : engine fires and is running on fuel the operator 
will then move lever 55 out of the “Ahead' 
“Start' position to the adjacent “Run' or “Shift' 
position or to any other selected intermediate 
position to effect operation of power means 47 
to turn the maneuvering shaft 6 to the corres 
ponding position to permit operation of the start 
ing air valve device 35 to cut off the supply 
of starting air to pipe 37 and to open said pipe 
to atmosphere. Fluid under pressure will then 

45 in the 
directional control device 8 by way of pipes 
É46 and 37, and spring 56 will move the shoe 
49 out of contact with the crank shaft 2 and 

to the position in which pin 54 is disposed in 
- the left-hand recess . [ 55 in link - Í 5. 

The engine now operating in the ahead direc 
tion, the operator may adjust the speed to any 
desired degree, as limited by the position of the 
maneuvering control lever 55, by operation of 
lever'? C9 of the speed control device 08. 
'Whenever the operator desires to stop the en 

gine regardless of the direction of its operation, 
he need only move the control lever to “Stop' 
position to effect operation of power means 47 
to correspondingly position the maneuvering 
shaft'6, since movement of the maneuvering con 
trol shaft 6 to its "Stop' position will actuate cam 
84 to turn the fuel control shaft 3 to the fuel cut 
off position indicated by the dot and dash line 4. 
When the supply of fuel to the engine is thus cut 
off the engine will stop. 
When the engine is stopped from operation in 

the ahead direction it may be restarted in the 
Same direction in a manner which will be readily 

to the "Ahead”“Start” position will effect opera- 75 apparent from the above description. 

  



19. 
Summary 

It will now be seen that I have provided a con 
trol apparatus for controlling the starting, stop 
ping, reversing and speed of a reversible engine 
which is relatively simple, yet positive in opera 
tion and which is particularly adapted to control 
such operation from a remote control station. 
The apparatus is also particularly adapted for 
controlling the maneuvering shaft of an engine 
which is arranged to control the starting and re 
versing of the engine. Fuel control means are SO 
arranged as to positively cut off the supply of 
fuel to the engine upon initiating a reverse in 
the direction of operation of the engine but to 
supply fue to the engine just as soon as the en 
gine starts to turn in the selected direction in 
order to obtain as prompt operation as possible 
of the engine in said direction. The fuel control 
means is interlocked with the maneuvering shaft 
so that the engine may be stopped by operation 
of said shaft, and by suitable adjustment of said 
shaft the amount of fuel Supplied to the engine 
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by operation of the speed control device e8 may 
be limited to any chosen degree regardless of the 
adjustment cf said device. 
Having now described my invention, what II 

claim as new and desire to secure by Letters Pat 
ent, is: 

1. An apparatus for controlling the direction 
of operation of a reversible engine and for also 
controlling the supply of fuel to said engine com 
prising in combination, a first control pipe, a Sec 
ond control pipe, operator’s control means seiec 
tively operable to supply fluid under pressure to 
either one of said pipes and to at the same time 
open the other pipe to atmosphere, reversing 
means conditionable in response to fluid under 
pressure supplied to said first pipe to condition 
said engine for operation in one direction and 
conditionable in response to fluid under pressure 
supplied to said second pipe to condition said en 
gine for operation in the opposite direction, start 
ing means operable to initiate starting of said 
engine in either direction, fuel cut-off means op 
erable by fluid under pressure to cut-off the Sup 
ply of fuel to said engine, means operable upon 
release of fluid under pressure from said fuel cut 
off means to effect a supply of fuel to said engine, 

40 

and directional control means arranged to re 
Spond to direction of operation of said engine and 
comprising means operable upon starting of said. 
engine in said. One direction to close communica 
tion between said first pipe and said fuel cut 
off means and to open communication between 
said fuel cut-off means and said second pipe and 
operable upon starting of said engine in said ?? 
posite direction to open the first named com 
munication and to close the second named com- - 
munication. 

2. An apparatus for controlling the direction 
of operation of a reversible engine and for also 
controlling the supply of fuel to said engine com 
prising in combination, a first control pipe, a sec 
ond control pipe, operator's control means se 
lectively operable to supply fluid under pressure 
to either one of said pipes and to at the same 
time open the other pipe to atmosphere, reversing 
means conditionable in response to fluid under 
pressure Supplied to said first pipe to condition 
said engine for operation in one direction and 
conditionable in response to fluid under pressure 
Supplied to said second pipe to condition said en 
gine for Operation in the opposite direction, start 
ing means Operable to initiate starting of said 
engine in either direction, fuel cut-off means op 

60 
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20. 
erable by fluid under.pressure to cut off the sup 
ply of fuel to said engine, means operable upon 
release of fluid under pressure from said fuel 
cut-off means to effect a supply of fuel to said 
engine, valve means adjustable to establish com 
munication between said fuel cut-off means and 
either one of said first and second control pipes 
and at the same time to close communication be 
tween said fuel cut-off means and the other one 
of said control pipes, , directional means respon 
sive to direction of rotation of a rotatable part of 
Said engine, and means arranged to control said 
valve means operable by said directional means 
upon rotation of said part in a direction con 
trary to the one of said pipes supplied with fluid 
under pressure to effect operation of said valve 
means to open communication between the last 
named pipe and Said fuel cut-off means and op 
erable upon rotation of said part in the direction 
determined by the one of said pipes supplied with 
fluid under pressure to effect operation of said 
valve means to open communication between said 
fuel cut-off means and the one of said pipes which is open to atmosphere.. 

3. An apparatus for controlling the direction of 
operation of a reversible engine and for also con 
trolling the supply of fuel to said engine com 
prising in combination, a first control pipe, a sec 
ond control pipe, operator's control means se 
lectively operable to supply fluid under pressure 
to either one of said pipes and to at the same 
time open the other pipe to atmosphere, reversing 
means conditionable in response to fluid under 
pressure supplied to said first pipe to condition 
said engine for operation in one direction and 
conditionable in response to fluid under pressure 
Supplied to said second pipe to condition said en 
gine for operation in the opposite direction, start 
ing means operable to initiate starting of said 
engine in either direction, fuel cut-off means op 
erable by fluid under pressure to cut off the sup 
ply of fuel to said engine, means operable upon 
release of fluid under pressure from said fuel 
cut-off means to effect a supply of fuel to said 
engine, valve means adjustable to establish com 
munication between said fuel cut-off means and 
either one of said first and second control pipes 
and at the same time to close communication be 
tween said fuel cut-off means and the other one 
of Said control pipes, directional control means 
adapted to respond to rotation of a rotatable part 
of Said engine to control said valve means and 
comprising means operable upon rotation of said 
part in a direction contrary to the one of said 
pipes supplied with fluid under pressure to effect 
Operation of said valve means to open communi 
cation between the last named pipe and said 
fuel cut-off means and operable upon rotation 
of said part in the direction determined by the 
one of Said pipes supplied with fluid under pres 
Sure to effect operation of said valve means to 
open communication between said fuel cut-off 
means and the one of said pipes which is open 
to atmosphere, and means controlled by said op 
erator's control means operable to render said 
directional control means either responsive or 
non-responsive to rotation of said part. - - 

4. An apparatus for controlling the starting and 
operation of an engine in either an ahead or an 
astern direction and for also controlling the sup 
ply of fuel to said engine comprising in combina 
tion, an operator's control device comprising a 
lever having an ahead starting position and an 
astern starting position, two control pipes, means 
operable by said lever in said ahead starting 



2. 
position to 9pergne of said pipes to atmosphere 
ad to der pressure 

jpe, ful controln 
sply felt9, said engine, actu 

b a5i? by fluidund?r pressur? to move said fuel, 
gnt 
::-*- * * * *::: : aseoffluid under pressure from 

said agtating means, to moye said fuel control 
ut, of said fuel cut-off position, dir?çti?nal 
esponsive to direction of operation of Said, 

evalve arranged to open and close 
done pipe, a second valve arranged to 

open and close communication between said 
actuating means and said other pipe, means og? rabl?, by s?id, direçtional means upon opera- 2 
tion of said engine, in said ahead direction to 

vement of said one valve to its com 
ning . positiqn and of Said SecOnd 

???????? -?? ??? ication, closing position, and 
operable by said directional control means upon 
operation of said engine in said astern direction 
to effect, movement of said one valve to its com 
munication closing position and of said Second 
valvetiQ, itscQmmunication opening position. 

5. An apparatus for controlling the starting 
and reversiag of a reversible engine. and for also 
cQarqliyag the fuel supply to said engine com 
prising in combination, an engine maneuvering 
shaft having ahead and astern starting positions 
and also having a stop position, reversing means 
conditionable in response to movement of said 
shaft to said ahead starting-position to condition 
said. engine, for operation in an ahead direction 
and conditionable in response to movement of 
said shaft to said astern position to condition 
said engine for operation in an astern direction 
starting means operable by said shaft in said 
ahead and astern starting positions to initiate. 
starting of said-engine, fuel control means having. 

cut off supply of fuel to said engine and being 
movable out of said cut-off position to supply 
fuel to said engine, directional control means 
controlled by a rotatable part of said engine and 
comprising means operable upon rotation of Said. . 
part in a direction contrary, to the starting posi 
tion of said shaft to effect movement of said fuel 
control means to said cut-off position and Qper 
able upon rotation of said part in the direction, ??, tos engine: starting. control device, and means determined by the starting position of said shaft 
to permit movement of Said fuel control means out 
of said cut-off position, and means operable by 
said shaft upon movement to said stop position 
to also effect operation of said fuel control means co 
to its fuel cut-off position. 

6. An apparatus for controlling the starting 
of an engine and the supply of fuel to Said engine 
comprising in combination, starting means for 
said engine, operator's control means adjustable (5 
to effect operation of said starting means, fuel 
control means for said engine having a fuel cut 
of position and adjustable out of said position 
to vary the amount of fuel Supply to Said engine, 
a separate operator's control device operable to 70 
effect adjustment of said fuel control means out 
of said fuel cut-off position, limiting means ad 
justable to limit adjustment of said fuel control 
means out of said cut-off position to any chosen 

di fuel cut-off positi?n, means !), 

22. 
oparators control means to, adjust said limiting: 

7. An apparatus for QQ19trolling the starting. 
of an engine and the Supply of fuel to Said engine 
cQaprisingia coabination, Starting means, for 
Said, engiae, operator's, cQntrol means, comprising 
a lever hayirag an engine start, position, and a 
fuel limitiagaone, means. Operable by Said lever 
in said start position to effect. Operation of Said 
starting. means, fuel control means for Said 
engine having a fuel cut-off position and being. 
operable upora novement out of said position to. 
Supply, fuel to, said: engine in an amount, pro 
portional to the extent of such movement, Speed. 

M regulating means operable to adjust said fuel - ? 
cation between said actuating, means, control; means out. of its fuel cut off position, a 

separate, operator's control. device. Operable to. 
control, said speed, regulating means, and means. 
adjustable by said lever upon adjustment in Said. 
fuel limiting. Zone to limit to any chosen degree. 
the extent of adjustment, of said fuel control. 
means...out. of its fuel. cut-off position by said 
Speed regulating. means. 

8. An-apparatus, for regulating the Supply...of 
fuel to an engine comprising...in-combination, fuel. 
control. means for said. engine...having a fuel 
cut-off position and a fuel. control: Zone...at. One. . 
side of said position for supplying fuel to, the 
engine in an amount proportional to the extent 

{} of movement of said means out of Said, cut-off 
position, an operator's-speed control device Oper-.. 
able to adjust said fuel control means in said: 
zone, limiting, means adjustable: to limit to any 
desired:degree...the extent of movement of Said; fuel, 

35, control; means. Qut, of said: cut-off position, and a 
separate engine starting device operable to adjust 
said limitiag. means. 

9. An apparatus. for regulating the Supply of. 
fuel to, an engine.comprising, in combination, fuel 

í '; control: means for saidengine-having a fuel cut-off 
position and a fuel control zone at one side of Said 
position. for, supplying fuel to the engine in an 
amount proportional to the extent of movement of 
said, means out of said cut-off position, an adjust 

a fuel cut-off position and operable therein to 43 able. Speed: governor operable by said engine an operator's speed, control device operable to adjust 
said speed governor, means: operable by Said. Speed 
goyeraor, to adjust, said fuel; control means out of 
said: fuel, control position in said. Zone to a posi 

50ition, depending upon the adjustment of said. Speed 
control device, limiting means adjustable to limit 
to anys desired: degree-movement of said fuel con 
trol, means out of: said fuel.cut-off position into. 
said: zone by operation of said governor, an opera 

operable by said engine starting control device to 
adjust said limiting means. 

10. An apparatus for regulating the Supply of 
fuel to an engine comprising in combination, fuel 
control means for said engine having a fuel cut 
off position and a fuel control Zone at one side 
of said position for supplying fuel to the engine 
in an amount proportional to the extent of move 
ment of said means out of said cut-off position, 
an adjustable speed governor operable by said 
engine, an operator's speed control device oper 
able to adjust said speed governor, means oper 
able by said speed governor to adjust said fuel 
control means out of said fuel control position 
in Said zone to a position depending upon the 
adjustment of said speed control device, limiting 
means adjustable to limit to any desired degree 
movement of said fuel control means out of said 
fuel cut-off position into said zone by operation 

maximum degree, and means operable by said 75 of said governor, and also operable to move said 
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fuel control meansitosaid fuel cut-off position, 
and separate operator's control means operable to 
adjust said limiting means. -- i. : : : : : ? ? ? ? 

: 1. An apparatus for controlling the reversing: 
and starting of a reversible engine and for also: 
controlling the supply of fuel to said engine com 
prising in combination, reversing: means for said 
engine, starting means for: said engine, an opera 
tor's control device comprising a lever having 
ahead and astern start positions and means oper- 10 
able upon movement of said lever to Said posi 
tions to effect operation of said reversing means. 
to condition said engine for operation and to start. 
said engine in respectively ahead and astern. 
directions, fuel control means for said engine 5 
having a fuel cut-off position and a fuel supply, 
zone adjacent said cut-of-position, operator's 
control means comprising a lever having an en 
gine idling position and means operable by Said 
lever upon movement out of said idling position to 20 
adjust said fuel control means away from said 
fuel cut-off position into Said zone, limiting means 
adjustable to limit to any desired degree move 
ment of said fuel control means away from Said 
cut-off position and also adjustable to move said 
fuel control neans to said cut-off position,...and 
means operable by Said operator's control device 
to adjust said limiting means. . . . . . . . . . . . . . . . . . 

12. An apparatus for controlling the reversing 
and starting of a reversible engine. and for also 30 
controlling the supply of fuel to said engine com 
prising in combination, an engine maneuvering. 
shaft, operator's control means comprising a lever . 
having ahead and astern start positions and a . 
stop position and means. Operable upon movement 
of said lever to its different positions to effect 
movement of Said shaft to corresponding posi 
tions, engine reversing means controlled by said 
shaft and operable upon movement of said shaft 
to either its ahead or astern position to condition 40 
said engine for operation in respectively either. 
an ahead or astern direction, starting means oper 
able by said shaft. in Said ahead and astern posi 
tions to effect starting of said engine, fuel con 
trol means for said engine having a fuel cut-off 
position and being adjustable out of said position 
to Supply fuel to Said engine, an operator's speed . 
control. device operable to effect adjustment of . 
said fuel control, means out of said cut-off posi 
tion, limiting means adjustable to limit to any 
desired degree adjustment of said fuel control 
means out of Said cut-off position by operation 
of Said Speed control. device and also adjustable 
to move said fuel control means to said cut-off 

5 

25 

35 

position, and means operable by said shaft to 55 2,444,273 adjust said limiting means. 

45 control device. . . 
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13. An apparatus for controlling the reversing: 
and starting of a reversible engine and for also 
controlling the supply of fuel to said engine corn. 
prising in combination, an engine manueverin 
Shaft, operator's control means comprising 
lever having ahead and astern start positions 
and a stop position and means operable upon 
movement of Said lever to its different positions 
to effect movement of said shaft to corresponding 
positions, engine reversing means controlled by 
Said shaft and operable upon movement of said 
shaft to either its ahead or astern position to 
condition said engine for operation in respecif. 
tively either an ahead or astern direction, starti 
ing means operable by said shaft in said ahead 
and astern positions to effect starting of said 
engine, fuel control means for said engine having 
a fuel cut-off position and being adjustable out 
of Said position to supply fuel to said engine, an 
operator's speed control device operable to effect 
adjustment of said fuel control means out of said 
cut-off position, limiting means adjustable to 
lirit to any desired degree adjustment of said 
fuel control means out of said cut-off position 
by operation of said speed control device and also 
adjustable to move said fuel control means to said 
cut-off position, means operable by said lever to: 
adjust Said limiting means, fuel cut-off means 
operable to move said fuel control means to said 
cut-off position, directional control means con 
trolled by direction of operation of said engine, 
and mechanism controlled by said directional : 
control means and cooperative with said opera 
tor's control device to effect operation of said fuel. . 
cut-off means upon movement of said lever to: 
either Said ahead or astern position with said ". 
engine. Operating in respectively either the astern: 
or ahead direction, Said directional control means: 
being operable upon - operation of said engine in si 
the direction corresponding to the position of said: 
lever to render said fuel cut-off means ineffec: 
tive, and means operable upon rendering said fuel. 
cut-off means ineffective to render, said fuel con :: trol means adjustable by said operator's speed, 
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