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1. 
This invention relates to control apparatus and 

more particularly to the fluid pressure type for 
controlling a plurality of different operations in 
a desired sequence, such as required in control 
ling a reversible Diesel engine. 
In the copending application of Harry C. May 

and myself, Serial No. 521,798, filed February 10, 
1944, there is disclosed a fluid pressure System of 
the above type which embodies a power piston 
adapted to be operated by fluid under pressure 
supplied to act on one side to condition the re 
verse gear or timing of a reversible engine to 
provide for operation of the engine in One direc 
tion, and adapted to be operated by fluid under 
pressure supplied to act on the opposite side to 
condition said gear to provide for Operation of 
said engine in the reverse direction. An Opera 
tor's control device is operative to selectively pro 
vide fluid pressure on either the one side or On 
the opposite side of the power piston. The struc 
ture further embodies means for delaying the 
supply of fluid to actuate the power piston for 
a certain period of time, such as 6 seconds, after 
operation of the operator's control device to pro 
vide such fluid, and the purpose of this delay is 
to insure the stopping of the engine in One direc 
tion of operation before permitting operation of 
the power piston to reverse the engine's reverse 
gear or timing to provide for operation of the 
engine in the opposite direction. 
This delay in supplying fluid to act on the power 

piston is effective under all conditions of engine 
control, even when the operator desires to restart 
and operate the engine in the same direction that 
it last operated. Under this latter condition the 
delay is not necessary, however, since the engine's 
reversing gear is already conditioned to allow 
starting of the engine. 
The principal object of the invention is there 

fore the provision of means for rendering the 
delay means above described ineffective upon 
starting the engine in the same direction that it 
last operated. 
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 of a control system embodying 
one form of the invention; and Fig. 2 is a view of 
the portion of the structure shown in Fig. 1 and 
embodying another form of the invention. 

Description, 

Referring first to Fig. 2. The reference nur 
meral indicates a reversible Diesel engine which 
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2 
is arranged to be connected through suitable coul 
pling means 2 to a drive shaft 3, Said engine being 
operable to turn said shaft in either one direction 
or in the opposite direction according to the di 
rection of operation of the engine. The reference 
numeral 4 designates a brake for the drive shaft 
3 and thereby the engine. The numeral 5 indi 
cates a brake cylinder device adapted to be op 
erated by fluid under pressure Supplied through 
a pipe 6 to actuate the brake 4 for braking the 
shaft 3 and the engine , and adapted to operate 
upon release of fluid under pressure from said 
pipe to release said brake. The numeral indi 
cates a starting air pipe through which come 
pressed starting air is adapted to be supplied to 
certain or all of the cylinders of the engine in 
order to effect starting of the engine in the di 
rection determined by the timing or condition of 
the engine's valve gear. The supply of starting 
air to pipe T is arranged to be controlled by a 
starting air valve device 8 which is adjustable 
by a lever 9. With lever 9 in the position in 
which it is shown in the drawing the supply of 
starting air to the starting air pipe I will be cut 
off, while upon movement of Said lever to a po 
sition such as indicated by a dot and dash line 
0, starting air will be admitted to pipe 7 and 

thereby to the engine. 
Movement of lever 9 to its different positions 

may be controlled by a starting control motor 
which is operative upon Supply of fluid under 
pressure to a pipe 2 to move the control lever 
9 to the position indicated by the dot and dash 
line O and which is operative upon release of 
fluid under pressure from said pipe to return the 
lever 9 to the position in which it is shown in 
the drawing. 
The reference numeral 3 indicates a speed 

governor of any conventional type arranged to 
be driven by and to operate at a Speed propor 
tional to that of the engine for limiting the 
fuel supply to and thereby the speed of the en 
gine in accordance with the adjustment of a 
governor control lever 4. This lever may have 
an engine idling position in which it is shown 
in the drawing and may be adjusted to any po 
sition between said idling position and a maxi 
mum speed position such as indicated by a dot 
and dash line 5 to thereby provide for any de 
gree of speed of the engine. 
The adjustment of the speed control lever 4 

may be controlled by a speed control motor 6 
which is operable upon supply of fiuid under 
pressure to a speed control pipe 7 to adjust Said 
leyer out of the idling position to a position cor 
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responding to the pressure of Such fluid. A cer 
tain maximum pressure of fluid in control pipe 
7 will cause operation of the motor 6 to move 

the speed control lever 4 to the maximum Speed 
position indicated by the dot and dash line 5, 
While opening said pipe to atmosphere Will cause 
operation of said motor to move the speed control 
lever 4 to idling position in which it is. ShoWn 
in the drawing. 
The reference numeral 8 indicates a fuel cut 

of device which is arranged to cut off the Supply 
of fuel to the engine, in any conventional man 
ner, to allow stopping of the engine. Operation 
of the fuel cut-off device may be controlled by 
a lever 9 having a fuel cut-off position in Which 
it is shown in the drawing and a fuel Supply po 
sition indicated by a dot and dash line 20. The 
lever 9 is connected to a fuel cut-off motor 2 
which is arranged to be controlled by pressure of 
fluid in pipe 6 and which is operable upon supply 
of fluid under pressure to said pipe to move lever 
f 9 to its fuel cut-off position and Which is Oper 
able upon release of fluid pressure from said pipe 
to effect movement of said lever to its fuel supply position. 
The engine is provided with a rotatable shaft 

22 for effecting, in any conventional manner as 
by means of gears and racks (not shown), the 
reversing of the engine's valve gear or timing to 
provide for starting, and operation of the engine 
in either one direction or in the reverse direction. 
A gear 23, is secured to shaft 22.for turning same. 
The structures, so far described for controlling 

the operation of engine are arranged to be con 
trolled by a maneuvering control valve device 26 
mounted on the engine and which is arranged 
to be controlled by an operator's control valve 
device 2. 
The maneuvering control device. 26 comprises a 

bracket 29 upon which is removably mounted a 
fluid reversing. motor 30 for actuating the revers 
ing shaft 22, and also comprises a timing or inter 
lock valve device 3 for controlling the operation 
of said motor, and for also controlling the opera 
tion of the starting motor if, the fuel cut-off 
motor 2 and the brake 4. 
The reversing motor 30 comprises a cylinder 

containing a double acting piston 33, at one side 
of which is a pressure chamber 34. The piston 
33 is provided with a rod 35 projecting from the 
opposite side through a pressure.chamber 36 and 
a pressure head 37, closing one end of said cyl 
inder, to the exterior of said head. Exteriorly 
of the pressure head 37, the rod 35 is provided 
on one side with gear teeth 38 which mesh with 
the teeth on gear 23 on the reversing shaft 22, 
whereby reciprocation of piston 33 in its cylinder 
will turn the reversing shaft 22. The piston 33 
has two operating positions, namely, an astern 
position in which it is shown in the drawing, and 
which is defined by contact between said piston 
and the closed end of the cylinder, for condition 
ing the engine's reversing shaft 22 to provide for 
operation of the engine in an astern direction, 
and the Second position which is defined by con 
tact between said piston and the pressure head 
37 to condition the reversing shaft 22 to provide 
for operation of the engine in the opposite or an 
ahead direction. Movement of the piston 33 to 
its astern position is adapted to be effected by 
fluid under pressure supplied to chamber 36 by 
Way of a passage 39, when chamber 34 is open to 
atmosphere through a passage 40, while move 
ment of said piston to the ahead position defined 
by contact with the pressure head 37 is adapted 
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4 
to be obtained by fluid under pressure supplied 
through passage 40 to chamber 34 when fluid 
preSSure is released from chamber 36 by way of 
passage 39. 
The Supply and release of fluid under pressure 

to and from passages 39 and 40 is controlled by 
astern and ahead, pilot valve devices. 42 and A3, 
respectively, which constitute a part of the timing 
or interlock valve device 3. The timing or in 
terlock valve device 3 further comprises a start 
ing control Valve device 44 for controlling the 
Supply and release of fluid under pressure to and 
from the starting control motor f f, and also com 
prises a fuel and brake control valve device 45 
for controlling the Supply and release of fluid 
under pressure to and from pipe 6, the brake cyl 
inder device 5 and fuel cut-off motor 2. 
The astern pilot valve device 42 comprises a 

fluid pressure Supply valve 47 contained in a 
chamber 48 which is adapted to be constantly 
supplied with fluid under pressure from any suit 
able Source by Way of a passage 49, a chamber 59 
and a passage 5. The valve 4 has a fluted stem 
52 extending through a bore in a partition wall 
Separating chamber 48 from a chamber 53, which 
latter chamber is connected to passage 39 leading 
to chamber 36 below the power piston 33. In 
chamber 53 the supply valve stem 52 engages a 
release valve 54 arranged to seat on the end of a 
movable plunger 55. The release valve has a 
fluted stem, 56 extending into a bore in plunger 
55, which bore is in constant communication with 
the atmosphere through ports 57 in the plunger, 
ports 58 in a sleeve 59 secured in the casing, a 
chamber S9, a passage 6, a chamber 62 and a went 
port 63. In plunger 55there is a spring 64 which 
is connected through a pin 65 to the release valve 
stem, 56 for urging said valve out of seating con 
tact with the end of Said plunger. A spring 66 
having greater precompressed force than spring 
64 is provided in chamber 48 and acts on the 
supply valve 47 for urging said valve in the di 
rection of its seat, 
The end of plunger 55 which is opposite the 

release valve 54 is connected to a follower 6 en 
gaging one Side of a flexible diaphragm 68. At 
the opposite side of diaphragm 68 is a fluid pres 
sure control chamber 69. A precompressed coil 
Spring 70 acts on follower 67 for deflecting the 
diaphragm, 68 in the direction of chamber 69, such 
movement being limited by contact between said 
diaphragm and a stop 7 ?. When diaphragm 68 
is Subjected, in chamber 69, to fluid at a pressure 
Sufficient to overcome spring 70, said diaphragm 
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Will deflect against the opposing force of said 
Spring as will be apparent. Upon movement of 
diaphragm 68 against the opposing force of spring 
70, the plunger 55 will initially move relative to 
the release valve 54, due to the fact that the pres 
sure of spring 66 exceeds that of spring 64. After 
a certain degree of such movement plunger 55 will 
engage the release valve 54 for closing communi 
cation between chamber 53 and chamber 68, and 
further movement of the diaphragm 68 will then 
act through said valve to unseat the fluid pressure 
supply valve 57. Conversely, upon release of fluid 
pressure from chamber 69, , and movement of 
diaphragm 68 and plunger 55 by Spring 70 back 
to the position defined by stop 7 f, the fluid pres 
Sure Supply valve 47 Will be seated by Spring 66 
ahead of the opening of the release valve 54 by 
Spring 64. 
The pressure chamber 69 above diaphragm 68 

is connected through a passage 72, a choke 13, 
75 and a communication by-passing said choke and 
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containing serially arranged check valves 9, to 
a passage 74 which is connected to an astern 
control pipe 5 leading to the operator's con 
trol valve device 27. The check valves 9 are pro 
vided to render choke 73 effective to regulate the 
rate of flow of fluid under pressure from pipe 75 
to chamber 69, while said valves will open upon 
reverse flow of fluid under pressure to provide for 
a relatively fast release of fluid under pressure 
from said chamber to pipe 75. 
The ahead pilot valve device 43 is structurally 

identical to the astern pilot valve device 42, just 
described, and briefly described, comprises a Sup 
ply valve 76, a release valve 7T, a, plunger 78 hav 
ing a seat for said release valve, a follower 79 
engaging one side of a flexible diaphragm 80, a 
control spring 8 acting through said follower 
On Said diaphragm in opposition to pressure of 
fluid in a chamber 82, a spring 83 for closing the 
supply valve 6 and a spring 84 for unseating 
the release valve 77 from the end of plunger T8. 
The supply valve 76 is contained in the fluid 
preSSure Supply chamber 48, While the release 
valve 7 is contained in a chamber 85 which is 
connected to passage 40 leading to chamber 34 at 
the upper side of the reversing piston. 33. 
The chamber 82 above diaphragm 80 is con 

nected through a passage 86, a choke 87 and a 
passage 88 to an ahead control pipe 89 leading to 
the operator's control valve device 2. The choke 
8 is provided to restrict flow of fluid under pres 
Sure in the direction from pipe 89 to pressure 
chamber 82, while a faster rate of outflow of fluid 
from said chamber is provided for through a 
communication by-passing choke 87 and con 
taining two serially arranged check valves 90. 
The starting control valve device 44 is struc 

turally identical to the astern and ahead con 
trol valve devices 42 and 43 and, briefly described, 
comprises a fluid pressure supply valve 95, a re 
lease valve 96, a plunger 97, a flexible diaphragm 
98, a Spring 99 acting on said diaphragm in op 
position to pressure of fluid in a control chamber 
00, a spring ?o for closing the supply valve 95 
and a spring 102 for opening the release valve 
96. The Supply valve 95 is contained in a cham 
ber 03 which is connected by a passage fo4 to a 
starting control pipe 05 leading to the operator's 
control valve device 27. The release valve 96 is 
contained in a chamber 06 which is connected by 
a passage 7 to pipe 2 leading to the starting 
control motor it. The diaphragm chamber 100 
is connected through a passage 98 and a choke 
9 to a control passage 0. 
The control passage to leads to the side outlet 

of a double check valve device if 2 which com 
prises tWo check valves || 13 and || 4 contained 
in chambers 5 and 6, respectively. These 
check valves are connected together for move 
ment in unison by a stem f7 which loosely ex 
tends through a bore provided in a wall 8 
which separates chambers 5 and f 6. At the 
opposite ends of this bore, the wall if 8 is provided 
with seats for contact with the valves 3 and 

4, respectively, said valves being spaced apart 
by stem T a distance exceeding that between 
said seats whereby when either valve is seated 
the other Will be unseated. The bore through 
the wall 8 containing stem is connected by 
One or more radial bores 9 to passage 0. 
The chamber 16 containing check valve 4 is 

open through a passage 20 containing a choke 
2 to chamber 36 below the power or reversing 
piston 33 when said piston is in contact with 
the closed end of the cylinder. Upon movement 
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of piston 33 out of contact with the closed end 
of the cylinder in the direction of pressure head 
37, the passage 120 is first disconnected from 
chamber 36 and then opened past said piston to 
pressure chamber 34. 
The chamber 5 containing check valve 3 is 

connected by a passage 22 containing a choke 
23 to pressure chamber 36 with the piston 33 in 
the astern position as shown in the drawing, and 
said passage is adapted to be opened to chamber 
34 upon movement of piston into contact with 
the pressure head 37. 
The fuel and brake control valve device 45 is 

also structurally identical to the astern and ahead 
control valve devices 42 and 43 and to the start 
ing control valve device above described and, 
briefly described, comprises a valve 30, a second 
valve f3, a plunger 32 having a seat for valve 
3, a flexible diaphragm 33, a spring 34 act 
ing on One side of said diaphragm in opposition 
to pressure of fluid in a chamber 35 at the op 
posite side, a spring 36 acting to close the valve 
30 and a spring 37 acting to open the valve 
3. The valve 3 is contained in a chamber 
38 which is connected through a passage 39 to 
pipe 6 leading to the brake cylinder device 5 and 
fuel cut-off motor 2 and is arranged to control 
the flow of fluid under pressure from chamber 
5) to chamber 38. The valve 30 is contained in 
chamber 62 which is open to atmosphere through 
the vent 63 and is provided to control communi 
cation between said chamber and chamber 38. 

Pressure chamber 35 above diaphragm 33 is 
connected to a passage 40 which leads to the side 
Outlet of a double check valve 4 which is sub 
ject on its opposite ends to pressure of fluid from 
chambers 53 and 85 in the astern and ahead 
pilot valve devices 42 and 43, by way of passages 
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42 and 43, respectively. Upon supply of fluid 
under pressure to passage 42, the double check 
valve will be moved by such pressure to a position 
the reverse of that shown in the drawing for 
Opening Communication between said passage 
and passage f40 while closing communication be 
tween passages 40 and 43. Upon supply of 
fluid under pressure to passage 43, the double 
check valve 4 will move to the position in which 
it is shown in the drawing for opening communi 
cation between passages 43 and 40 and for clos 
ing Communication between passages. 40 and 
42. The diaphragm chamber 35 is also con 
nected through a communication including two 
serially arranged check valves 44 to passage 08 
leading to pressure chamber 100 above diaphragm 
98 in the starting control valve device 44, said 
check valves being arranged to prevent flow of 
fluid under pressure from chamber 35 to pas 
sage 08 but to permit flow in the opposite di 
rection. 
The operator's control valve device 27 is pro 

vided for controlling through pipes 75, 89 and 
05 Supply of fluid under pressure to and its re 

lease from diaphragm chambers 69, 82 and 03 
in the astern and ahead pilot valve devices 42 and 
43 and in the starting control valve device 44, re 
spectively, and for also controlling through pipe 
fl Supply and release of fluid under pressure to 
and from the Speed control motor 16. The op 
erator's control valve device therefore comprises 
valve means (not shown) for controlling the 
pressure of fluid in the pipes just mentioned and 
a lever 45 for controlling the operation of said 
valve means. - 
The lever 45 extends through guide slot 46 

and has a "Stop' position intermediate the ends 
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of said slot. At one side of “Stop' position in 
dicated in the drawing by a legend “Ahead,' the 
lever 45 has a “Run and idle' position which is 
located substantially midway between “Stop' po 
sition and the end of the slot Where said lever 
has a “Full speed' position. Adjacent the "Run 
and idle' position the slot 46 opens to a side 
slot 47 to allow movement of lever 45 to a 
"Start' position. At the opposite side of "Stop' 
position, indicated by the legend "Astern,' the 
lever 45 has oppositely arranged "Run and 
idle' and “Full speed' positions, and adjacent 
said “Run and idle' position a 'Start' position 
in a side slot f8. 
In “Stop' position of lever 45 the valve means 

(not shown) controlled by Said lever are oper 
able to open the several pipes 75, 89, 5 and 
to atmosphere. In "Run and idle' position at the 
“Ahead' side of “Stop' position the valve means 
controlled by lever 45 are operative to supply 
fluid under pressure to the ahead control pipe 
89 while maintaining the astern control pipe 75, 
the starting control pipe 5 and the Speed con 
trol pipe 7 open to atmosphere, While upon 
movement of said lever into the side slot 47 
fluid under pressure is adapted to be additionally 
supplied to the starting control pipe 95. In the 
“Run and idle' position of lever 5 at the oppo 
site or astern side of “Stop' position, fluid under 
pressure is adapted to be supplied to the astern 
control pipe 75 while the ahead control pipe 89, 
the starting pipe 05 and the Speed control pipe 
T will be open to atmosphere, while upon move 
ment of said lever into slot f48 fluid under pres 
sure will also be supplied to the starting control 
pipe 05. 
When the lever 45 is in either of the "Run and 

idle' positions the speed control pipe is adapted 
to be cpen to atmosphere as above described, for 
rendering the speed control motor 6 effective to 
move the governor control ever 4 to the idle 
position in which it is shown in the drawing, while 
upon movement of the operator's lever 45 to 
either of the “Full speed” positions fluid at a 
maximum degree of pressure is adapted to be pro 
vided through pipe 7 to the Speed control mo 
torf 6 for operating said motor to move the gov 
ernor control lever 4 to the maximum Speed po 
sition indicated by the dot and dash line 5, to 
thereby provide for operation of the engine at 
maximum speed. Any desired degree of speed or 
output of the engine, between idle and maximum 
may be obtained by suitable adjustment of the 
operator's control lever 45 between either "Run 
and idle' position and the adjacent "Full speed' 
position. 
The control apparatus as so far described is 

substantially identical to corresponding parts of 
the control apparatus fully disclosed and de 
scribed in the copending application hereinbe 
fore referred to, in view of which, a more detailed 
disclosure and description of such parts is not 
considered essential in the present application 
to a clear understanding of the in Vention. 
The operation of the apparatus as so far de 

scribed is as follows: 
Let it be initially assumed that the operator's 

control lever f45 is in "Stop' position opening the 
astern and ahead Control pipes 75 and 89, respec 
tively, to atmosphere, and also opening the start 
ing control pipe 05 and the speed control pipe 
to atmosphere. Chambers S9 and 82 in the astern 
and ahead pilot valve devices 42 and 43 Will thus 
be open to atmosphere so that the parts of said 
devices will be in the position in which they are 
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8 
shown in the drawing with the release valves 54 
and 77 Open. Chamber 34 above the reversing 
piston 33 will therefore be open to atmosphere 
through passage 40 and past valve 77, while cham 
ber 36 below said piston will also be open to at 
mosphere through passage 39 and past valve 54. 
The reversing piston 33 will therefore be in a 
static condition, and let it be assumed that it is 
in the position in which it is shown in the draw 
ing conditioning the engine's valve gear for op 
eration of the engine in the astern direction. 
With diaphragm chambers 69 and 82 in the 

astern and ahead pilot valve devices 42 and 43 
Open to atmosphere, chamber 35 in the fuel and 
brake control valve device 45 will also be open to 
atmosphere past either one end or the other of 
the double check valve 4 and thence through 
either passage 42 or 43 and past the release 
Valve 5A or 77, respectively. The parts of the 
fuel and brake control valve device 45 will there 
fore be positioned as shown in the drawing with 
valve 3 Open, so that fluid under pressure sup 
plied through passage 49 to chamber 50 Will flow 
past said Valve to chamber 38 and thence 
through passage 39 and pipe 6 to the brake cyl 
inder device 5 and to the fuel cut-off motor 2. 
The brake cylinder device 5 will therefore be op 
erated to cause the brake 4 to brake the drive 
Shaft 3 of the engine, while the fuel cut-off mo 
tor 2 will be operated to hold lever 9 in its fuel 
cut-off position in which it is shown in the draw 
ing for cutting off the supply of fuel to the en 
gine. 
With diaphragm chamber 35 in the fuel and 

brake control valve device 45 open to atmosphere 
as above described, fluid under pressure will also 
be vented from diaphragm chamber O9 in the 
starting control valve device 44 by Way of the 
check Valves f44, chamber 35 and passage 40, 
So that the parts of the starting control valve 
device 44 will be positioned as shown in the draw 
ing With the release valve 96 open. With valve 96 
Open chamber f06, passage 07, and thereby pipe 
f2 and the starting control motor f will be open 
to atmosphere so that lever 9 of the starting air 
valve device 8 will be in its starting air cut-off 
position in which it is shown in the drawing. 

Let it now be assumed that the operator desires 
to re-start the engine in the astern direction, in 
Which it last operated, as determined by the posi 
tion of the reversing piston 33 in contact with 
the closed end of its cylinder as shown in the dra,Wing. 

In order to start and operate the engine in the 
reverse or astern direction, the operator will move 
the control lever f45 from “Stop' position to the 
“Astern' 'Start' position in slot 48. This oper 
ation of lever 45 will effect a supply of fluid 
under pressure to the starting control pipe G5 
and to the astern control pipe 75, while maintain 
ing the ahead control pipe 89 and the speed con 
trol pipe 7 open to atmosphere. 

Fluid under pressure thus supplied to the start 
ing control pipe fo5 will flow to chamber 03 in 
the starting control valve device 44 where for the 
present it will stop since the supply valve 95 
is closed. Fluid under pressure supplied to the 
astern control pipe 75 will however flow through 
passage 14, choke 73 and passage 72 to diaphragm 
chamber 69 in the astern pilot valve device 42. 
When a sufficient pressure of fluid is then ob 
tained in chamber 69 acting on diaphragm 68 to 
Overcome the opposing force of spring 70, said 
diaphragm will deflect in a downward direction 
and move plunger 55 into contact with the re 
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lease valve 54 and then move said valve to open 
the supply valve 47. Fluid under pressure will 
then flow from chamber 48 past the supply valve 
47 to chamber 53 and thence through passage 39 
to chamber 36 below the reversing piston 33 to 
act on said piston for urging it to its astern posi 
tion, which it already occupies as shown in the 
dira,Wing. 

Fluid under pressure supplied past the supply 
valve 47 to chamber 53 in the astern pilot Valve 
device will also flow through passage 42 to the 
lower end of the double check valve 4, the upper 
face of Which is at this time Open to atmosphere 
through passage 43 and past the open release 
valve 77 in the ahead pilot valve device 43. The 
pressure of fluid provided through passage 42 
and acting on the lower face of the double check 
valve 4 will therefore shift said valve to its 
upper position for opening communication be 
tween said passage and passage 40 to permit flow 
of fluid under pressure from passage 42 to pas 
sage 40 and thence to chamber 35 above dia 
phragm f33 in the fuel and brake control valve 
device A5. - 
When sufficient pressure is thus obtained in 

chamber 35 to overcome the opposing force of 
Spring 34 on diaphragm 33, said diaphragm will 
deflect in a downward direction and shift the 
plunger 32 first into contact With valve 3 for 
closing off the Supply of fluid under pressure from 
chamber 50- to chamber 38. Further deflection 
of diaphragm, 35 will then act through valve 3 
to open valve 30, whereupon fluid under pres 
Sure will be released from chamber 38 to cham 
ber 62 and thence to atmosphere through port 
63. Upon this release of fluid under pressure 
from chamber 38, fluid will also be released from 
passage í 39 and pipe 6 and thus from the brake 
cylinder device 5 and from the fuel cut-off motor 
2. The brake cylinder device 5 will then operate 
to release brake 4 on shaft 3, while the fuel cut 
off motor 2 will Operate to move lever 9 of the 
fuel cut-off valve device f8 to the position indi 
cated by the dot and dash line 20 for admitting 
fuel to the engine. 
At substantially the same time that the brake 4 

on shaft 3 is released and the fuel cut-off valve 
device 8 is operated to admit fuel for running 
the engine, the fluid under pressure supplied to 
chamber 36 below the reversing piston 33 will flow 
through passage 22 to chamber 5 for acting 
on the check valve 3 to maintain said check 
valve seated, and fluid under pressure will also 
flow from chamber 36 through passage 20 to 
chamber 6 containing the unseated check valve 

A. This condition of the two check valves 3 
and 4 is the same as during last operation of 
the engine and Will not change upon simultane 
ous supply of fluid under pressure to the two 
chambers 5 and f6, as occurs in the particular 
Operation being described. 

Fluid under pressure supplied to chamber 6 
in the double check valve 2 will flow past the 
check valve 4 and through the radial ports 9 
to passage 0 and thence through choke 09 to 
chamber 100 above diaphragm 98 in the starting 
control valve device 44. When the pressure of 
fluid thus obtained in chamber 00 becomes suf 
ficient to overcome the Opposing force of Spring 
99 on diaphragm 98, said diaphragm. Will deflect 
downwardly and move stem 97 into engagement 
with release valve 96 and then shift said release 
valve to open the supply valve 95. Upon opening 
of valve 95, fluid under pressure supplied to cham 
ber 03 through the starting control pipe 05 with 
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the operator's control lever in the 'Astern' 
"Start” position in recess 148, will flow past said 
valve to chamber 06 and thence through passage 
97 and pipe 2 to the starting control motor 

and actuate said motor to move the starting air 
Valve lever 9 to the supply position indicated by 
the dot and dash line 0, whereupon starting air 
from any conventional source will be supplied to 
the starting air pipe T for supply to the engine 
Cylinders for starting the engine to turn in the 
astern direction, as determined by the position 
of the reversing piston. 33. As soon as the engine 
starts to turn under the influence of starting air 
provided in pipei, the fuel supplied to the engine 
by Operation of the cut-off valve device. 8 will 
fire and cause the engine to run on fuel. After 
the engine fires and is running on fuel the oper 
ator Will then move, the control lever 45 out of 
the "Astern' "Start” position in recess 48 to 
the "Astern' 'Run and idle' position and the 
engine will then continue to run on fuel at an 
idling Speed. This movement of lever 45 to the 
"Astern' 'Run and idle' position will however 
cut off the supply of fluid under pressure to and 
will release fluid under pressure from the start 
ing control pipe 05, and since said pipe is open 
past Valve 95 in the starting control valve device 
44 to the starting air motor if, fluid under pres 
Sure Will be released from said motor to effect 
Operation of the starting air valve device 8 to cut 
off the Supply of starting air to the engine. 
To now increase the speed of the engine oper 

ating in the astern direction, the operator may 
adjust lever 45 between the “Run and idle' posi 
tion and the "Full speed” position at the “Astern' 
side of "Stop' position, as will be apparent. 
When the operator desires to stop the engine 

he will move the control lever 45 to “Stop' posi 
tion for releasing fluid under pressure from the 
astern control pipe 75 and thus from diaphragm 
chamber 69 in the astern pilot valve device 42, 
this release of fluid under pressure from chamber 
69 occurring at a relatively rapid rate through the 
communication, including the check valves 9 , 
which by-passes the choke 73. When the pres 
sure in diaphragm chamber 69 is sufficiently re 
duced, spring 70 will return the diaphragm 68 
and plunger 55 to the positions in which they are 
shown in the drawing, permitting closure of the 
supply valve i7 by spring 66 and opening of the 
release valve 54 by spring 64. Upon opening the 
release valve 54 fluid under pressure will be re 
leased from chamber 53 and the connected cham 
ber 36 below the reversing piston 33, and also from 
diaphragm chamber 35 in the fuel and brake 
control valve device 45, by way of passage 40, 
past the double check valve 4 and through pas 
sage 42. When the pressure in chamber 35 is 
thus sufficiently reduced, spring 34 will return 
the diaphragm 33 and plunger 32 to the posi 
tions in which they are shown in the drawing to 
permit closure of valve 30 by spring 36 and 
opening of valve 31 by spring 37. Upon open 
ing of valve 3 fluid under pressure will be sup 
plied from passage 49 and chamber 5 to chamber 
138 and thence through pipe 6 to the brake cylin 
der device 5 and to the fuel cut-offmotor 2. The 
brake cylinder device 5 will then operate to actu 
ate brake 3 to stop the drive shaft 3 and the 
engine while the fuel cut-off motor 2 will oper 
ate to move lever 9 of the fuel cut-off valve 
device. 8 to the fuel cut-off position in which it 
is shown in the drawing for cutting off the supply 
of fuel to the engine, so that the engine may be 
stopped by brake 4. . . . 
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When fluid under pressure is released from dia 

phragm chamber 135 in the fuel and brake con 
trol valve device 45, fluid under pressure will also 
be released from diaphragm chamber 100 in the 
starting control valve device 44 by way of the 
communication including the two check valves 
144 and thence through diaphragm chamber 35, 
so that the parts of the starting control valve 
device Will return to the position in which they 
are shown in the drawing and in which position 
the supply valve 95 will be closed and the release 
valve 96 is opened. 
Now let it be assumed that with the engine at 

rest and with the reversing piston 33 in the posi 
tion in which it is shown in the drawing providing 
for astern operation of the engine, the engineer 
desires to start the engine in the ahead direction. 
To accomplish this, the operator will move lever 
45 to the “Ahead' "Start' position in the side 

slot 47 to supply fluid under pressure to the 
ahead control pipe 89 and to the starting pipe 
f 5, while maintaining the astern pipe 75 and 
speed control pipe 7 both open to atmosphere. 
The fluid pressure supplied to pipe 05 will flow 

to chamber 03 in the starting control valve de 
vice 44 but the valve 95 in said device will be 
closed at this time as previously mentioned. The 
fluid pressure supplied to the ahead control pipe 
89 will however flow through choke 8 and pas 
sage 86 to chamber 82 above diaphragm 80 in the 
ahead pilot valve device 43, and when sufficient 
pressure is thus obtained in said chamber to over 
come the opposing force of spring 81 on dia 
phragm 80 said diaphragm will deflect in a down 
Ward direction and move plunger 78 into seating 
engagement with valve TT and then actuate said 
valve to open the fluid pressure supply valve 76. 

Fluid under pressure from chamber 48 will then 
flow past the supply valve 76 to chamber 85 and 
thence through passage 40 to chamber 34 above 
the reversing piston 33. Chamber 36 below the 
reversing piston is at this time open to atmosphere 
through passage 39 and past the open release 
valve 54 in the astern pilot valve device 42, So 
that when sufficient pressure of fluid is obtained 
in chamber 34 on the reversing piston 33, said 
piston will start moving in the direction of the 
pressure head 37. 
As the piston 33 is moved toward the pressure 

head 37 it will first close communication between 
chamber 36 below the piston and passage 20, 
and then after a slight further movement Open 
said passage to chamber 34 above the piston 
which is being supplied with fluid under pressure. 
Fluid under pressure from chamber 34 will then 
flow through passage 20 to chamber is contain 
ing the check valve 4. Chamber 15 containing 
the check valve f3 is at this time open to atmos 
phere by way of chamber 36 below the reversing 
piston 33, as a result of which, the pressure of 
fluid provided in chamber 6 and acting on the 
check valve 4 will move said check valve toWard 
the left-hand and into contact with its seat, this 
movement shifting the check valve 3 out of 
contact with its seat. 

Finally, when the reversing piston 33 obtains 
its ahead position defined by contact with the 
pressure head 37, and in which position the en 
gine's reversing gear will have been reversed to 
provide for operation of the engine in the ahead 
direction, the passage 22 will be opened past said 
piston to chamber 34 which is supplied with fluid 
under pressure. Fluid under pressure will then 
flow from chamber 34 through passage 22 to 
chamber if 5 and thence past the open check 
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valve 3 to passage O and thence through 
choke 09 and passage 108 to diaphragm chamber 
f00 in the starting control valve device 44. When 
a sufficient pressure of fluid is thus obtained in 
chamber f00 to overcome the opposing force of 
Spring 99 on diaphragm 98 said diaphragm will 
deflect in a downward direction and move plunger 
97 into engagement with the release valve 96 and 
then act through said valve to open the supply 
valve 95. When the supply valve 95 is opened 
fluid supplied to chamber 03, with the operator's 
control valve device in the 'Ahead' "Start' posi 
tion, will flow past said valve to chamber 06 and 
thence through passage 107 and pipe 2 to the 
starting air motor and operate said motor to 
actuate the starting air valve device 9 to Supply 
starting air to pipe 7 and thence to the engine 
cylinders for starting the engine to turn in the 
new or ahead direction, as determined by the posi 
tion of the reversing piston 33 in contact with 
pressure head 37. 
At the same time as the reversing piston 33 is 

operating to reverse the engine's valve gear or 
timing to provide for ahead operation of the 
engine, as just described, fluid under pressure 
supplied to chamber 85 in the ahead pilot valve 
device 33 will also flow through passage 43 to 
the upper end of the double check valve 4. 
The lower end of the double check valve is at 
this time open to atmosphere through passage 
f42 and past the open release valve 54 in the 
astern pilot valve device 42, as a result of which, 
the pressure of fluid provided in passage 43 will 
shift said valve to its lower position for Opening 
communication between said passage and paS 
sage 40. Fluid thus supplied to passage 40 will 
then flow to chamber 35 in the fuel and brake 
control device 45 and when this pressure becomes 
sufficient to overcome the opposing force of 
spring 34 on diaphragm 33, said diaphragm will 
deflect in a downward direction and move plunger 
32 into contact with valve f3 f for cutting off the 

supply of fluid under pressure from chamber 50 
to chamber 38, and then act through said valve 
to open valve f30. When valve 30 is opened 
fluid under pressure will be vented from the brake 
cylinder device 5 and from the fuel cut-off motor 
2 to thereby release the brake 4 and effect opera 
tion of the fuel cut-off valve device 8 to supply 
fuel to the engine. When the engine starts turn 
ing under the influence of compressed starting air 
supplied through the pipe 7 as above described, 
the engine will then fire and run on the fuel 
supplied thereto in the ahead direction as de 
termined by the reversing piston 33 in contact 
with the pressure head 37. 
After the engine is started in the ahead direc 

tion and is running on fuel as just described, the 
operator will move the control lever 45 out of 
the slot 47 to the “Run and idle' position at the 
“Ahead' side of “Stop' position for releasing 
fluid under pressure from the starting control 
pipe 05 and thereby from the starting air motor 
l í to cause operation of the starting air Supply 
valve 8 to cut off the supply of starting air to the 
pipe 7. The engine will then continue to run on 
fuel, and by proper adjustment of the operator's 
control lever 45 between the 'Ahead'"Run and 
idle' position and the “Ahead' "Full speed' posi 
tion any desired degree of engine Speed may be 
obtained, as will be apparent. ? 
In order to stop the engine from Operation in 

the ahead direction, the operator will move lever 
45 to “Stop' position to release fluid under pres 

sure from the speed control pipe to permit the 
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engine speed to reduce to idling, and to also re 
lease fluid under pressure from the ahead control 
pipe 89 and from chamber 82 in the ahead pilot 
valve device 43. The ahead pilot device 43 will 
then operate to release fluid under pressure from 
Ichamber 35 in the fuel and brake control valve 
device 45 to permit operation of the latter device 
to cause operation of the fuel cut-off motor 2 to 
actuate the fuel cut-off valve device 8 to cut off 
the fuel supply to the engine, and to also cause 
operation of brake 4 to stop the engine, as will be 
apparent from the above description. 
With the operator's control lever 45 in a posi 

tion between the “Run and idle' and “Full speed' 
positions at the 'Ahead' side of "Stop' position 
causing operation of the engine in an ahead di 
rection, let it be assumed that the operator de 
sires to reverse the direction of operation of the 
engine. To accomplish this he may move ever 
45 from the position it may be in at the “Ahead' 

side of “Stop' position directly to the opposite 
side of "Stop' position and into the side slot 48 
to the “Astern' 'Start' position. 
This movement of the operator's control lever 
45 to the “Astern' 'Start' position will release 

fluid under pressure from pipe 7 and thereby 
from the speed control motor 6 to permit move 
ment of the governor control lever f4 to its en 
gine idling position in which it is shown in the 
drawing, and will also release fluid under pres 
sure from the ahead control pipe 89 and supply 
fluid under pressure to the astern control pipe 75 
and to the starting control pipe 05. Upon the 
release of fluid under pressure from the ahead 
control pipe 89, the fluid pressure will be 
promptly released from diaphragm chamber 82 
in the ahead pilot valve device 43 by way of the 
serially arranged check valves 90, and spring 8 
Will then deflect diaphragm 8 to the position in 
which it is shown in the drawing. This move 
ment of diaphragm 80 and thereby of stem 78 Will 
permit closing of the Supply valve 76 by Spring 
83 and opening of the release valve 77 by spring 
34, so as to release fluid under pressure from 
chamber 34 above the reversing piston 33, and 
for at the same time, releasing by way of the 
double check valve 4 fluid under pressure from 
chamber 35 above diaphragm 33 in the fuel 
and brake Control valve device 45. The fuel and 
brake control valve device will then operate to 
supply fluid under pressure from chamber-50 to 
chamber 38 and thence through pipe 6 to the 
brake cylinder device 5 and fuel cut-out motor 2 
for applying brake 4 to shaft 3 and for actuating 
the fuel cut-out valve device f8 to cut off the sup 
ply of fuel to the engine. With the Supply of fuel 
to the engine cut off and brake 4 applied to shaft 
3, said brake will cause deceleration and the 
eventual stopping of the engine. 
When fluid under pressure is released from 

diaphragm chamber 35 in the fuel and brake 
interlock valve device 45 as just described, fluid 
under pressure is will also be released from dia 
phragm chamber 100 in the starting control valve 
device 44 by way of the check valves. 44 and 
chamber 35, so as to permit operation of the 
starting control valve device 44 to effect closure 
of valve 95. With the operator's control lever 
in the “Astern' 'Start' position Supplying fluid 
under pressure to the starting control pipe 05, 
this closing of valve 95 will prevent flow of this 
fluid from chamber 03 to the starting, control 
motor ! ! , ' at this time. " ?????????????????????????????????????????????????? 
At the same time, as the structure operates 

to cut off the supply of fuel to the engine and to 
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4. 
apply brake 4 to the engine drive shaft 3 to bring 
the engine to a stop from operation in the ahead 
direction, fluid under pressure Supplied to the 
astern control pipe 75 will flow through choke 73 
and passage 2 to diaphragm chamber 69 in the 
astern pilot valve device 42. When a sufficient 
pressure of fluid is thus obtained in chamber 69 
of the astern pilot valve device to overcome the 
opposing force of spring 70 on diaphragm 68, said 
device will operate as above described to Supply 
fluid under pressure to chamber 36 below the re 
versing piston 33 to effect movement of said re 
versing piston from its ahead position to contact 
with pressure head 37, to its astern position in 
which it is shown in the drawing: 
In the operation just described, it is desired 

to point out that the flow capacity of choke 73 
withi respect to the volume of chamber 69 in the 
astern pilot valve device 42 is such as to prevent 
sufficient pressure being obtained in said cham 
ber for deflecting diaphragm 68 against the op 
posing force of spring 70 for a certain period of 
time after movement of the operator's control 
lever 45 from the “Ahead' side of 'Stop' posi 
tion to the “Astern' 'Start' position in slot 48. 
This period of time, for instance 6 seconds, is 
such as to allow the engine to be brought Sub 
stantially to a stop by brake 4 before the astern 
pilot valve device 42 will operate to supply fluid 
under pressure to chamber 36 for moving the 
reversing piston out of its astern position. In 
other Words, the choke 3 prevents. Operation 
of piston 33 to reverse the engine's valve gear or 
timing for an interval of time of sufficient du 
ration to insure the engine being brought to a 
stop by brake A. - . 
At the same time as fluid under pressure is 

supplied to chamber 36 below the reversing pis 
ton 33 for moving Said piston to its astern po 
sition, fluid under pressure will also flow from 
chamber 53 in the astern pilot valve device 42 
through passage 42, past the double check-valve 
4. and through passage 4t to diaphragm 
chamber 35 in the fuel and brake control valve 
device 45. The fuel and brake control valve de 
vice 45 will then operate as before described to 
release fluid under pressure from the brake cyl 
inder device 5 and from the fuel cut-off notor 
2?, for thereby releasing the brake 4 on the 
propeller Shaft 3 and for causing operation of 
the fuel cut-off Valve device 8 to again supply 
fuel to the engine. It will be noted that since 
the astern pilot valve device 42 will not oper 
ate to supply fluid under pressure to effect re 
versing movement of the reversing piston 33 
until after the engine is brought to a stop, the 
brake & will not be released and fuel will not 
be supplied to the engine until after the engine 
has been brought to a stop. 
After a certain degree of movement of the re 

versing piston 33 away from its ahead position 
in contact with pressure head 3, fluid. Will be 
supplied from chamber 36 through passage 22 
to chamber 5 for closing the check valve 3 
and for opening the check valve 4. Then when 
the piston 33 attains its astern position, in which 
it is shown in the drawing, fluid under pressure 
will flow from chamber 36 to passage 20 and 
thence past the open check valve 4 to passage 

0 and to the starting control valve device 44. 
The starting control valve device 44 will then 
operate to open communication between cham 
ber 03, Supplied with fluid under pressure from 
the operator's control valve device with lever 45 
in the 'Astern' "Start” position, and chamber 
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- 06 for supplying fluid under: pressure to pipe 
2 and thence to the starting control motor 

to effect operation of said motor and thereby of 
the starting air valve 8 to supply starting air 
to pipe 7 to effect starting of the engine to turn 
in the new or astern direction, as determined 
by the position of the reversing piston 33, which 
piston will be in contact with the closed end of 
its cylinder as shown in the drawing. 

It will now be seen that in reversing: the en 
gine from ahead to astern the structure oper 
ates in response, to movement of the operator's 
control lever from the “Ahead' side of "Stop' 
position to the “Astern' 'Start' position in slot 
48, to first cut off the supply of fuel to the en 

gine- and to apply brake 4 to the drive shaft 3 
in order that the engine may be brought to a 
stop after a period of time determined by the 
flow-capacity of choke 73 with respect to the 
volume of chamber 69 in the astern pilot valve 
device. 42, which period of time is of suffi 
cient duration to insure the engine being Sub 
stantially stopped by brake 4. The pilot valve 
device 42 then Operates to cause movement 
of the reversing piston 3 to its astern posi 
tion for conditioning the engine to operate în 
the astern direction, and at Substantially the 
same time causes Operation of the fuel and brake 
control Valve device 45 to release the brake 4 
on the shaft 3 and to resupply fuel to the en 
gine. After the reversing piston 33 obtains its 
astern position, the starting control valve de 
Vice 44 Operates to supply starting air to the 
engine for causing it to start turning in the 
new or astern direction. With fuel supplied to 
the engine at this time the engine will then fire 
and run on fuel. After the engine fires and is 
running on fuel the operator - Will move lever 
45 out of the "Astern' 'Start' position in slot 
48 to the “Astern' 'Run and idle' position for 
releasing fluid under pressure from the start 
ing motor to permit operation thereof to ac 
tuate the starting air valve device 8 to cut off 
the supply of starting air to pipe 7 and to the 
engine. The engine will then continue to run 
on fuel, and the operator may accelerate the 
engine to any desired degree by moving lever 
'45 out of the 'Astern' 'Run and idle' position 
in the direction of the 'Astern' "Full speed' po 
sition, as will be apparent. 
With the i engine operating in the astern di 

rection as just described, let it be assumed that 
the operator desires to cause operation of the 
engine in the ahead or forward direction. To 
accomplish this he will move the control lever 
45 from whatever position it may be occupying 
at the "Astern' side of "Stop' position to the 
“Ahead' "Start' position in slot 47, for effect 
ing release of fluid under pressure from the 
asternº control pipe 75 and from the speed con 
trol pipe, and for Supplying fluid under press 
sure to the ahead control pipe 89 and to the 
starting control pipe O5. - 
Upon this release of fluid under pressure from 

the astern control pipe.75 and from diaphragm 
chamber 69 in theastern pilot valve device 42 
by way of the check valves 9, said pilot valve 
device will operate to release fluid under preS 
sure from chamber 36 below the reversing piss 
tOn 33- and from diaphragm chamber:f35 in the 
fuel and brake control valve device 45. The fuel 
and brake control valve device 45 will thenopa 
erate as before described to Supply fluid under 
pressure to the brake cylinder device 5 and to 
the fuel:cut-ofimotor 2t for applying the brake 
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4 to shaft 3 and for cutting off the supply of 
fuel to the engine in order that the engine may 
be brought to a stop by Operation of said brake. 
At the same time as the fuel is cut off to the 

engine and the brake 4 is applied, fluid under 
pressure supplied to the ahead control pipe 89 
will flow through choke 87 to diaphragm cham 
ber 82 in the ahead pilot valve device 43. The 
choke 87 restricts this supply of fluid under pres 
sure to chamber 82 to such an extent however as 
to prevent operation of the ahead pilot valve 
device 43 by fluid under pressure for a period of 
time sufficient to bring the engine to a substan 
tial stop by brake 4. At the termination of 
this time period, such as six seconds, a sufficient 
pressure will be obtained in chamber 82 to oper 
late the ahead pilot valve device 43 to supply 
fluid under pressure to chamber 34 above the re 
Versing piston 33 and also to chamber 35 in the 
fuel and brake control device 45. The reversing 
piston 33 will then move to its ahead position in 
contact with the pressure head 37 for reversing 
the engine's valve gear or timing, and at sub 
stantially the same time the fuel and brake con 
trol valve device 45 will operate to release the 
brake 4 on shaft 3 and effect operation of the 
fuel cut-off motor 2 and thereby of the fuel 
cut-off valve device 8 to resupply fuel to the 
engine, it being noted that the engine is stopped 
before the fuel is resupplied thereto. 
After the reversing piston 33 obtains its ahead 

position in contact with the pressure head 37, the 
Starting control valve device 44 will operate to 
Supply air to the starting motor f? to effect op 
eration of the starting air valve device 8 to sup 
ply starting air through pipe 7 to the engine to 
CauSe Said engine to start rotating in the new or 
ahead direction, which direction is determined by 
the reversing piston 83 being in contact with 

When the engine is thus 
Started, the fuel Supplied to the engine will fire 
and cause the engine to run on fuel. The oper 
ator will then move the control lever 45 out of 
"Ahead” "Start” position in slot 147 to the adja 
cent "Run and idle' position to cut off the sup 
ply of starting air to the engine and then by suit 
able adjustment of said lever between said 'Run 
and idle' position and the “Ahead' "Full speed' 
position, the operator may cause the engine to 
Operate in the ahead direction at any desired Speed. 

It will now be noted that in reversing the en 
gine from ahead to astern the choke 73 and 
diaphragm chamber 69 in the astern control valve 
device 42 provide for the engine being brought to 
a Substantial stop from operation in the ahead 
direction before causing operation of the revers 
ing piston 33 to reverse the valve timing or gear 
of the engine to provide for operation in the 
a.Stern direction. The choke 87 and chamber 82 
in the ahead pilot valve device 43 accomplishes 
the same end, when reversing the direction of 
operation of the engine from astern to ahead. 

It should also be noted however that with the 
engine Stopped with the reversing piston 33 in 
the reverse position in which it is shown in the 
drawing, the restarting of the engine in the same 
or, astern direction is also delayed by choke 73 
and chamber 69 the same as in reversing the en 
gine from Operation in the ahead direction to 
the astern direction. Likewise, with the engine 
stopped from last operation in an ahead direc 
tion, under which condition the reversing piston 
33 will be in contact with the pressure head 37, 
the restarting of the engine, in the same direc   
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tion-will be delayed by choke 87 and chamber 82. 
above diaphragm 80 in the ahead pilot valve de 
vice 43, the same as if reversing the engine from 
astern to ahead direction. The time delays pro 
vided by chokes. 73 and 87 are desired in revers 
ing the direction of operation of the engine from 
astern to ahead or vice versa, for reasons above 
brought out, but such delays are not essential in 
restarting the engine in the same direction that it 
last operated, and according to the invention 
means are provided for automatically eliminating 
the delay periods incident to these chokes under 
the last named condition. . . . . . 
One embodiment of the invention is associated 

with the timing or interlock valve portion 3 of 
the maneuvering control valve device 26, as shown 
in Fig.1, while the other embodiment of the in 
vention is associated with the reversing piston 
rod 35, as shown in Fig. 2. According to the embodiment of the invention 
shown in Fig. 1, I provide two like but separate 
valve devices 50 and 5? for opening fluid pres 
sure Supply communications around chokes 73 
and'87 to chambers 69 and 82, respectively, said 
communications having greater flow capacity 
than said chokes so as to eliminate the delay. 

engine in the last effect thereof in 'restarting the 
direction of operation. " 
The valve device 50 comprises a casing hav 

ing a chamber 52 which is connected by a pipe 
53 to passage 72 leading to diaphragm chamber 
69 in the astern pilot valve device 42. The cham 
beri ?52: contains a poppet valve'i 54 having a stem 
58 extending through an opening in a wall 55 

separating said chamber from a chamber 56 
Which is open through a pipe 57 to passage 74. 
It should be noted that pipe 57 is connected to 
passage 14 at one side of choke 73 while pipe 53 
is connected to passage 72 at the opposite side 
of said choke, the valve 54 thus controlling a 
communication between these passages by-pass 
ing Said choke. ... . . . . ?. ?... . . . . . . . : , ?? 

the valve stem 58 extends from wall 55 
through chamber 56 and the outer end wall of 
chamber 56 to the exterior of the casing. The 
portion of stem 58 extending through the wall 
55 is fluted to allow flow of fluid under pressure 
from chamber 56 to chamber 52 when the valve 
54 is out of engagement with a seat provided on 

Said Wall, but the portion beyond this fluted por 
tion is cylindrical to minimize leakage of fluid 
under pressure from chamber 56 through the 
Outer end Wall of chamber 56 to atmosphere. A 
Spring 59 in chamber 52 acts on the valve 54 
for urging it to its closed position in which it is 
shown in the drawing. . 
... The valve device 5 is identical in structure to 
the valve device 50 and, briefly described, com 
prises a Valve 60 arranged to control communi 
cation between a chamber 6 and a chamber 62. 
A spring 63 in chamber 6 acts on valve 60 for 
urging it to its closed position. ... The valve 60 is 
provided with a stem 64 projecting to beyond the 
exterior of the casing. The chamber 6 is con 
nected by a pipe 65 to passage 86 at one side of 
the choke.87, while chamber 62 is connected by 
a pipe 66 to passage 88. at the opposite side of 
said: choke, the communication through these 
pipes being controlled by valve 60 and having 
greater flow capacity than said choke so that 
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arm arranged to engage the end of valve stem 58 

10. sure to chamber 72, with chamber 73 open to 
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for opening valve. 54 and another arm arranged 
to engage stem 64 of valve 60 for opening the 
latter valve. The lever 67 also has a third arm 
connected at its end to a rod 69 projecting from 
a piston 79 contained in a cylinder 7. At one 
side of piston f70 is a chamber 12 open to pipe 
f53 and at the opposite side a chamber 13 open 
to pipe 65. Upon the supply of fluid under pres 
atmosphere, piston? 10 will move to the position 
in which it is shown in the drawing for thereby 
operating the lever 67 to open valve f 54 in the 
valve device? 50 and to allow closing of valve 60 
in the valve 5 by spring 63. Upon the 
supply of fluid under pressure to chamber 13 
with the chamber 72 open to atmosphere, the 
pistön move to the opposite end of its 
cylinder tó actuate lever 167 to open valve 160 in 

lvedevice 15 and to permit closing of valve 
154 in the valve device f 50 by spring 59. 
One end of a tensioned toggle Spring T5 is 

connected to the connection between lever 68 
and the piston rod 69, while its other end is 
effective to prevent movement of piston 70 from 
either one of its two positions to the other posi 
tion by fluid at a pressure less than required to 
deflect diaphragms 68 or 80 against the opposing 
force of their respective spring 70 or 8. - 
Now let it be assumed that the engine is oper 

ating in the astern direction, under which con 
dition the reversing piston 33 Will be in the posi 
tion in which it is shown in the drawing, fluid will 
be effective through the astern control pipe 75 in 
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with said valve open said choke will be rendered 
ineffective. . . . . . . . . . ...? 
The two valve devices 50 and 15 are arranged 

with their stems í58 and [64, respectively, in 
spaced parallel relation. A lever 67 fulcrumed 75 

diaphragm chamber 69 of the astern pilot valve 
device 42 at a pressure sufficient to deflect dia 
phragm 68 against the opposing force of Spring 
i). This fluid pressure is diaphragm chamber 
63 will also be effective through pipe 53 in piston 
chamber 72 of the cylinder-device 1 to operate 
piston 70 to unseat valve f 54 in the valve device 
i50, for thereby opening the by-pass communica 
tion around choke 13. 
. Now let it be assumed that the engine has been 
stopped from operation in the astern direction 
by movement of the operator's control levert 45 
to “Stop' position in which fluid under pressure is 
released from the astern - control pipe 75 and 
chamber 69 in theastern pilot valve device 4, 
as hereinbefore described. With fluid thus re 
leased from the astern control pipe-75, fluid under 
pressure will also be released from chamber 72 
at the left-hand face of piston f 70, but with 
chamber 3 at the opposite side open to atmos 
phere through the ahead control pipe 89, at this 
time, said piston will remain in the position in 
which it is shown in the drawing under the action 
of toggle spring-f75, so that the valve 54 will re 
main open while valve 60 will be closed. - . . 
. . With the engine stopped as just mentioned, 
if the operator desires to restart the engine in 
theastern direction, i.e. the last mentioned direc 
tion of operation, he will move control lever 45 
to the “Astern' 'Start' position in slot 48 as 
above described, and as a result, fluid under pres 
sure will be supplied to the astern control pipe 
75 and thence to passage 74 in the maneuvering 
control valve device-26. The fluid pressure sup 
plied to passage 74 will then flow through pipe 57 
past the open valve 54 to pipe 53 and thence 
through passage 72 to diaphragm chamber 69 to 
the astern pilot valve device 42, it being noted 
that this flow is through a communication by 
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passing the choke T3, so that said choke is in 
effective to delay the supply of fluid under pres 
sure to said chamber. As a result, pressure of 
iuid in chamber 69 will promptly increase to the 
degree required to deflect diaphragm 68 against 
springie to cause restarting of the engine in the 
astern direction. It will thus be seen that in 
starting the engine in the astern direction after 
last operation in said direction, the Open valve 
54 in the valve device 50 nullifies the effect of 
choke 73 so that the engine restarts without the 
delay incident to said choke, above described. 
Now let it be assumed that the engine has been 

stopped from operation in an ahead direction, 
under which condition the reversing piston 33 will 
be in contact with the pressure head 37. With 
the engine last operating in the ahead direction, 
diaphragm chamber 82 will have been charged 
with fluid under pressure and this pressure effec 
tive through pipe 65 in chamber 73 at the right 
hand side of piston 70 will have moved the piston 
ið to tine left-hand end of its cylinder for open 
ing the valve 60 in the valve device 15 . The 
valve 54 in the valve device 50 will be closed. 
If the operator now actuates the control valve de 
vice 2i to restart the engine in the last direction 
of operation, i. e. in the ahead direction in the 
present instance, fluid under pressure supplied 
to pipe 89 and passage 88 will flow past the open 
waive 6G in the valve device 5 to diaphragm 
chamber 82 in the ahead pilot valve device 43, this 
flow being around the choke 8 thus rendering 
said choke ineffective to delay response of the 
ahead pilot valve device 43 to operation of the 
operator's control lever 45. The ahead pilot 
valve device 43 will therefore promptly operate 
to restart the engine in the last mentioned direc tion of operation. 

It should be noted that while the valve devices 
50 and 5 eliminate the delay periods incident 

to the control of the rate of flow of fluid through 
chokes 73 and 87 when the engine is restarted 
from Stop in its last direction of operation, as just 
described, the toggle spring 75 ensures that the 
valve f80 will be closed during reversing of the 
direction of operation of the engine from astern 
to ahead, and that valve 54 will be closed during 
reversing of the direction of operation of the 
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engine from ahead to astern, so that upon revers- "... 
ing the direction of operation of the engine the 
chokes 87 and 73 will be effective the same as 
before described. - 
As shown in Fig. 2, the valve devices 50 and 

isi may, if desired, be arranged for control by 
an arm 74 projecting from one side of the re 
versing piston rod 35, Said arm being arranged 
to open waive G6 in the valve device 5i when the 
reversing piston 33 is in the astern position in 
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Which it is ShoWn in Fig.1, and to open valve 54 ...; 
with the reversing piston in its ahead position 
defined by contact with pressure head 37. Thus, 
When the engine is stopped with the reversing 
piston in its astern position the valve device 5 
Will be conditioned to render choke 73 ineffective 
in case the engine is restarted in its last direction 
of Operation or in the astern direction. On the 
other hand, in case the reversing piston 33 is in 
its ahead position the valve device 50 will be 
conditioned to render choke 87 ineffective in case 
the engine is restarted in the ahead direction, as Will be apparent. 

. . . Summary 

From the above description it will now be noted that the fluid pressure control apparatus provides 

20 
for automatic control, in a desired sequence, of 
a plurality of different operations, such as inci 
dent to the control of starting, stopping and re 
versing, and the control or speed of power output 
of a reversible Diesel engine. The apparatus em 
bodies pneumatic means operable automatically 
to deiay reversing of the engine's valve timing 
or gear while the engine is in motion. This delay 
is desirable. When the direction of operation of the 
engine is being changed from ahead to start or 
vice versa, but it is not desirable upon restarting 
the engine in the last direction of operation and 
means are therefore provided to automatically 
eliminate the delay under the last named condi 
tion. 

Having now described my invention, what II 
claim as new and desire to secure by Letters Pat ent is: 

1. An apparatus for conditioning a reversible 
prime mover for operation in either one direction 
or in the opposite direction comprising in com 
bination, a reversing member movable to first 
and Second positions for conditioning said prime 
mover for operation in, respectively, either said 
one or opposite directions, operator's control 
means operable to selectively effect movement of 
Said reversing member to either one, or the other 
of its different positions, delay means for pre 
venting response of said reversing member to 
operation of Said control means for a chosen in 
terval of time after operation of said control 
means, and means automatically adjustable in 
accordance with the position of said reversing 
member to render said delay means either effec 
tive or ineffective to delay said response of said 
reversing member. ? 

2. An apparatus for conditioning a reversible 
prime mover for operation in either one direction 
or in the opposite direction comprising in com 
bination, a reversing control member movable 
to one position for conditioning said prime mover 
for operation in one direction and movable to a 
Second position for conditioning said prime mover 

; for operation in the opposite direction, a first 
fluid pressure sensitive means operable by fluid 
under pressure to effect movement of said mem 
ber to Said one position, a second fluid pressure 
Sensitive means operable by fluid under pressure 
to effect movement of said member to said sec 
Ond position, an Operator's control device having 
first and second control positions, corresponding 
to the Said positions of said reversing control 
member, and being operable upon movement 
thereto to Supply fiuid under pressure to, respec 
tively, said first and second pressure sensitive 
means, each pressure Sensitive means comprising 
means operable to prevent operation thereof to 
effect movement of said reversing member by 
fluid at less than a chosen pressure, timing means 
operable to deiay for a chosen interval of time, 
after movement of said control device to its first 
or Second position, obtaining said chosen pressure 
of fluid, and means operable upon operation of 
Said first pressure sensitive means by fluid under 
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pressure to render the respective timing means 
ineffective and the other timing means effective, 
and Operable upon Operation of said second pres 
Sure Sensitive means to render the respective tim 
ing means ineffective and the other timing means 
effective. -- 

3. An apparatus for controlling the condition 
ing of a reversible prime mover for operation in 
either one direction or in the opposite direction 
and for also controlling the starting of said prime 
mover comprising in combination, reversing 
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means movable to one position to condition said 
prime mover for operation in one direction and 
movable to another position to condition said 
prime mover for operation in the Opposite direc 
tion, an operator's control device comprising a 
lever having a neutral position, a first position at 
One side of said neutral position and a 'second 
position at the opposite side of said neutral posi 
tion and being operable upon movement of said 
lever to Said first position to effect movement of 
Said reversing means to Said one position and 
upon movement of said lever to said second posi 
tion to effect movement of said reversing means to 
said other position, starting means for said prime 
mover, means operable by said control device in 
Said first and second positions of said lever to 
effect operation of said starting means when said 
reversing means is in, respectively, said one and 
other positions, means associated with said re 
Versing means operable to prevent operation of 
Said starting means upon movement of Said lever 
to effect movement of said reversing means and 
during movement of said reversing means, control 
means preventing response of Said reversing 
means to operation of said lever for a chosen in 
terval of time after operation of said lever, and 
means operable automatically to render said con 
trol means effective to delay response of said 
reversing means to movement of said lever upon 
movement of said lever to a position to effect 
movement of said reversing means and ineffective 
to delay response of said reversing means to 
movement of said lever upon movement of said 
lever to either its first or second position when 
Said reversing means is in, respectively, its said 
One Or. Other position. 

4. An apparatus for controlling the condition 
ing of a reversible prime mover for operation in 
either one direction or in the opposite direction 
and for also stopping said prime mover compris 
ing in combination, reversing means movable to 
one position to condition said prime mover for 
operation in one direction and movable to an 
other position to condition said prime mover 
for operation in the opposite direction, an op 
erator's control device comprising a lever and 
being Operable upon movement of said lever to a 
first position to effect, movement of said reversing 
means to said one position and upon movement 
of Said lever to a second position to effect move 
ment of Said reversing means to said other posi 
tion, control means for preventing response of 
said reversing means to operation of said lever 
for a chosen interval of time after operation of 
said lever, means operable automatically to render 
Said control means effective to control response 
of Said reversing means to movement of said 
lever upon movement of said lever to a position 
to effect movement of said reversing means and 
ineffective upon movement of said lever to either 
its first or second position. When said reversing 
means is in, respectively, its said one or other 
position, braking means for said prime mover, 
means responsive to operation of said control 
device in each of said positions of said lever upon 
movement of said lever from its other position to 
effect operation of said braking means to stop said 
prime mover, and means operable upon response 
of said reversing means to operation of said lever 
to render said braking means ineffective. . 

5. An apparatus for controlling the condition 
ing of a reversible prime mover for operation in 
either one direction or in the opposite direction 
and for controlling the Supply of fuel to said 
prime mover comprising in combination, revers 
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22 
ing means movable to one position to conditioni 
said prime mover for operation in one direction 
and movable to another position to condition said 
prime mover for operation in the opposite direc 
tion, an operator's control device comprising a 
lever and being operable upon movement of 
said lever to a first position to effect movement 
of said reversing means to said one position and 
upon movement of said lever to a second position 
to effect movement of said reversing means to 
said other position, control means for preventing 
response of said reversing means to operation 
of said lever for a chosen interval of time after 
Operation of Said lever, means operable auto 
matically to render said control means effective 
to delay response of Said reversing means to 
movement of said lever upon movement of said 
lever to a position to effect movement of said 
reversing means and ineffective upon movement 
of said lever to either its first or second posi 
tion when said reversing means is in, respec 
tively, its said one or other position, fuel control 
means for said prime mover, means responsive 
to operation of said control device in each of 
said positions of said lever, upon movement of 
said lever from its other position to effect opera 
tion of said fuel control means to cut off the 
Supply of fuel to Said prime mover, and means 
Operable upon rendering said control means in 
effective to effect operation of said fuel control 
means to Supply fuel to said prime mover. 

6. An apparatus for conditioning a reversible 
prime mover for operation in either one direction 
or in the opposite direction comprising in com 
bination, reversing means movable to One posi 
tion to condition said prime mover for operation 
in said one direction and to a second position 
to condition said prime mover for operation in 
said opposite direction, an operator's control de 
vice comprising a lever having a stop position and 
being operable upon movement of said lever in 
one direction from said stop position to effect 
movement of said reversing means to said One 
position and in the opposite direction from said 
stop position to effect movement of said revers 
ing means to said second position, delay means 
comprising structure for rendering said reversing 
means non-responsive to operation of said control 
device, upon movement of said lever out of stop 
position in a direction to effect movement of said 
reversing means, for a chosen interval of time 
after movement of said lever Out of said stop 
position, and means conditionable automatically 
in accordance with the position of said reversing 
means operable to render said structure ineffec 
tive upon movement of said lever from stop po 
sition in either said one direction or said oppo 
site direction when said reversing means is in, 
respectively, either said one position or said 
second position. 

7. An apparatus for conditioning a reversible 
prime mover for operation in either one direc 
tion or in the opposite direction and for also con 
trolling the supply of fuel to said prime mover 
comprising in combination, reversing means, fuel 
control means, reversing control means operable 
upon supply of fluid at a chosen pressure to one 
chamber to effect operation of Said reversing 
means to condition said prime mover for opera 
tion in one direction and to also effect opera 
tion of said fuel control means to supply fuel to 
said prime mover for operating same, and Op 
erable upon supply of fluid at a like pressure to 
another chamber to effect operation of Said re 
versing means to condition said prime mover 
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for operation in the reverse direction ånd to 
also effect operation of said fuel control means 
to supply fuel to said prime mover for operating 
same, said reversing control means being oper 
able upon a reduction in pressure of fluid in 
either one of said chambers to below said chosen degree with fluid under pressure released from 
the other chamber to effect operation of said 
fue control means to cut of the supply of fuel 
to said prime mover, an operator's control de 
vice comprising a lever, and means controlled 
by said lever and operable in a stop position 
thereof to release fluid under pressure from both 
of said chambers, and in a second position of 
said lever to supply fluid under pressure to one 
of a said chambers ånd to release fluid under 
pressure from the other chamber and in a third 
position of said lever to supply fluid under pres 
sure to said other chamber and to release fluid under pressure from said one chamber, delay 
means arranged to control the supply of fluid 
under pressure to said chambers and comprising 
means operable to delay for an interval of time 
obtaining said chosen pressure of fluid in said 
one chamber upon movement of said lever from 
said second position to said third position, and 
in said other chamber upon movement of said 
lever from said third position to said second 
position, and means conditionable by fluid in 
each chamber at a pressure not less than said 
chosen pressure to render the delay means inef 
fective for the respective chamber and effective 
for the other chamber. ? ? - - 

-8. An apparatus for conditioning a reversible 
prime mover for operation in either one direction 85 
or in the opposite direction comprising in com 
bination, reversing control means operable upon 
supply of fluid at a chosen pressure to one cham 
ber to condition said prime mover for operation 
in one direction and operable upon supply of 
fluid at a chosen pressure to a second chamber 
to condition said prime mover for operation in 
the reverse direction, an operator's control de 
vice comprising a lever and operable with said 
lever in a stop position to release fluid under 
pressure from both of said chambers, and in a 
second position to supply fluid under pressure 
to said one chamber and to release fluid under 
pressure from said other chamber, and in a third 
position to supply fluid under pressure to said 
other chamber and to release fluid under pres 
sure from said one chamber, delay means for 
each of said chambers operable to delay for an 
interval of time obtaining the said chosen pres 
sure of fluid therein, and means operable by 
fluid supplied to each chamber at a pressure not 
less than said chosen pressure to render the re 
spective delay means ineffective and operable 
to render the last named delay means effective 
upon supply of fluid to the other chamber at a 
pressure not less than the said chosen pressure. 

9. An apparatus for conditioning a reversible 
prime mover for operation in either one direct 
tion or in the opposite direction comprising in 
combination, reversing control means for said 
prime mover operable upon supply of fluid at a 
chosen pressure to one chamber to condition said 
prime mover for operation in one direction and 
operable upon supply of fluid at a chosen pres 
sure to a second chamber to condition said prime 
mover for operation in the reverse direction; 
an operator's control device comprising a lever 
and operable with said lever in a stop position to 
release fluid under pressure from both of said 
chambers, and in a second position to supply 
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2: 
fluíd indër p?ešsuré tó S?i? ?n? ch?mber and tö 
releasè fiuid ümidef prèssüre fröm säid is öthet 
chämber and in a. third position to supply fluid 
under pressure to said other chamber ånd to re 
lease fluid under pressure from said one cham 
ber, delay meahs for each of said chambers op 
erable to delay for an interval of time obtain 
ing the said ?hosën pressurè òf fluid therèih, 
and means operable automatically, upon concii 
tioning of said prime mover for operation by 
füid under pressuré supplied to either öne of 
said chambers, to render the delay means for the 
last named chamber ifieffective and the other de 
lay means effective. ?- + . 

10. An apparatu?s för ?onditioning a reversible 
prime mover for operation in either one direc 
tion or in the opposite direction, comprising in 
?ombination, a reversing piston movable to one position upon supply of fluid under pressure to 
one chamber to condition said prime mover for 
operation in one direction and movable to a sec 
Önd position, upon supply of fluid under pressure 
to a second chamber to condition said prime 
mover for operation in the reverse direction, an 
operator's control device comprising a lever and 
öperable úpon movemènt of Saíd levér to a stôp 
position to effect a release of fluid under pres 
Sure from both of said chambers, to a second 
position to effect a supply of fluid under pres 
Sure to said one chamber and to a third posi 
tion tÖ effect a supply of fluid under pressure tó 
said second chamber and being operable with 
Said lever in said, second and third positions to 
effect a release of fluid under pressure from the 
chamber not being supplied with fluid under 
pressure, delay means for each of said chambers 
arranged to Control the supply of fluid under 
pressure thereto and being operable to prevent, 
for an interval of time after movement of said 
lever from said second position to said third posi 
tion, or vice versa, the Supply of fluid under pres 
Sure to the respective one of said chambers and 
being then automatically operable to permit sup 
ply of fluid under pressure to the respective 
chamber, means operable to control said interval 
of time, and valve means controlled by said pis 
ton and Operable in the said one position of said 
piston, to render, the delay means for said one 
chamber ineffective.and the delay means for said 
Second chamber effective and operable in Said 
Second position of said piston to render the delay. 
means for said second chamber ineffective and 
the delay means for said one chamber effective. 

11. An apparatus for controlling operation of 
a reversible prime mover in either one direction 
or in the opposite direction, comprising control 
mieans operable upon supply offluidi under pres 
Sure to one passage to provide for operation of 
Said prime mover in one direction and upon sup 
ply of fluid" under pressure to a second passage 
to provide for operation of said prime mover in 
the opposite" directioni and operable upon release 
of fluid urider pressure from both of said past. 
Sages to render Said prime mover non-operable, 
an operator's control device operable to supply 
fluid under pressure to either one of said passages 
and at the same time, release fluid under pres 
sure from the other passage, or to release fluid 
under pressure from both of said passages at the 
Same time, delay means interposed in the con 
nectitjn between said control device and said 
passages operable to delay supply of fiuid under 
pressure to each of said passages by operation 
of said control device to thereby delay for an 

75 interval of time the dperation of said control 
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means by such fluid pressure, and means op 
erable automatically in accordance with the one 
of said passages last supplied with fluid under 
pressure to render said delay means ineffective 
upon operation of Said operator's control device 
to supply fluid under pressure to the one of said 
passages last supplied with fluid under pressure 
Subsequent to operation of said control device 
to release fluid under pressure from both pas 
SageS. 

12. An apparatus for controlling the starting, 
stopping and reversing of a reversible prime 
mover, comprising in combination, starting 
means for said prime mover, reversing means 
movable to a first position to condition said prime 
mover for operation in One direction and movable 
to a second position to condition said prime 
mover for operation in the opposite direction, 
an Operator's control device comprising a lever 
and being Operable upon movement of said lever 
to a first position to effect movement of said 
reversing means to its said first position and be 
ing operable upon movement of said lever to a 
Second position to effect movement of said re 
versing means to its said second position, means 
controlled by both said reversing means and op 
erator's control device operable upon movement 
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of said reversing means to the position deter 
mined by the position of said lever to effect op 
eration of Said starting means to start said prime 
nover, brake means Operable to effect stopping 
of Said prime mover, effective means for render 
ing said brake effective by said control device 
upon movement of said lever to a third position 
and also upon movement of said lever to its 
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said first position with said reversing means in 
its said Second position and upon movement of 
said lever to its said second position with said 
reversing means in its said first position, delay 
means including timing structure operable upon 
movement of said lever from its said second posi 
tion to its said first position and from its said 
first position to its said second position to pre 
vent response of said reversing means to opera 
tion of Said control device for a chosen interval 
of time after movement of said lever, means op 
erable upon operation of said reversing means 
in response to operation of said delay means to 
effect operation of said brake means to free said 
prime mover for operation, and means condi 
tionable automatically in accordance with the 
position of said reversing means for rendering 
said delay means ineffective to delay response 
of Said reversing means to Operation of said lever 
upon movement of Said lever to its said first 
position with said reversing means in its said 
first position and also upon movement of said 
lever to its said Second position with said re 
Versing means in its said Second position. 
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