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This invention relates to control apparatus and 
more particularly to means for controlling oper 
ation of a plurality of internal combustion en 
gines; the present application being a division of 
my copending application Serial No. 533,145, filed 
April 28, 1944. 

Certain ships are provided with a plurality of 
propulsion engines, such as of the Diesel type, 
and it is desirable at times to employ all of the 
engines for propulsion, while at other times less 
than all of the engines will provide adequate poW 
er for propulsion, under which latter condition 
it may be desirable to have the other engine 
or engines, not being used for driving the ship, 
operating at minimum or idling speed, and in 
stantly available to provide additional power for 
propulsion, if such is desirable. . . . . . 

Diesel engines are usually capable of continu 
ous operation at a certain high speed which how 
ever is less than their maximum speed. The en 
gines can be operated at their maximum speed 
only intermittently in order to avoid damage to 
the engines. In case of emergency, such for ex 
ample as a ship answering a fire call, it is however 
desirable to be able to operate the engines at their 
maximum speed. It is also desirable to prevent 
indiscriminate operation of the engines at maxi 
mum speed. Further, as in case of a fire, it may 
be desirable to employ one of the engines for op 
erating a fire pump while retaining the other en 
gine or engines for propulsion purposes. 
The principal object of the invention is there 

fore the provision of an engine control apparatus 
arranged to meet all of the above requirements 
or Conditions. - - - - . . . . . 

According to this object the control apparatus 
is arranged to provide for control of the engines 
for propulsion purposes from either of two con 
trol stations, such as the engine room on a ship 
and from a remote control station such as the 
pilot house; the control station being selected 
by the engineer in the engine room. The engi 
neer is provided with means whereby he may at 
will cut out any engine and, if he so desires, op 
erate that engine independently of another en 
gine or engines which may be still employed for 
propelling the ship. The engineer is also pro 
vided with means to limit the Speed of the en 
gines, that is, to allow the engine or engines to be 
operated at their top speed for continuous, oper 
ation, or at their maximum speed for intermittent 
operation. The engineer being constantly aware 
of the operating condition of the engines may 
therefore limit the use of the maximum speed as 
required to protect the engine or engines against 
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the levers 4 may control the adjustment of a fuel 

damage, and thus completely relieve the pilot of 
concern for the engines. . . . 
Other objects and advantages will be apparent 

from the following more detailed description of . 
the invention. SSSAS SSSSS SSSSS SiSiiiiiSSSSiiS SiiiiiSiS i i SSi es SS 

In the accompanying drawings; Fig.1 is a dia 
grammatic view, partly in section and partly in 
outline, of a control apparatus embodying the 
invention; Fig.2 is a verticalisectional view of a 
self-lapping control valve device shown inside 
elevation in Fig. 1; and Fig. 3 is a view, partly in 
section and partly in outline, of another self-ap 
ping control valve device shown: in elevation in 
Fig. 1. , 

Description ... . . . . . ???? 

In Fig. 1 of thedrawings the reference numer 
als Land 2 indicate two internal combustion en gines, for example of the Diesel type, which may 
be arranged to propel a ship directly, or the en 
gines may operate generators for generating elec 
tric power to be used for operating electric 
pulsion motors. The manner in which the p of the two engines might be employed for pro 
pelling a ship is immaterial to the invention. 
Each of the engines, and 2 is provided with a 

fuel-control shaft 3 which is adjustable to differ 
ent positions by a lever 4 for varying the amount 
of fuel supplied to and thereby the speed 
output of the individual engine. This c. 
the fuel supply to the engines may be 
control speed governor normally employed with 
engines of this type. . . . . . . . . . . . 
At each engine the fuel control lever 4 may 

have an idling position, in which it is shown in 
the drawing, to provide for operation of the en 
gine at a minimum or idling speed... The fuel 
control lever, 4 may be moved from this idlingpo 
sition to a position such as indicated by a line. 5 
for increasing the supply of fuel to the engine 
to an amount which will effect, operation of the 
engine at its top speed for continuous operation, 
and said lever may be movable past line 5 to a 
position such as indicated by a line 6, for increas 
ing the fuel supply to the engine to, the amount 
to cause operation thereof at its maximum speed. 
Adjustment of the lever 4 at each engine be 

tween its idling position and its continuous oper- . 
50 ation position indicated by line 5 will provide for 

operation of the engine at any desired speed from 
idling to the top speed for continuous speed, 
While adjustment between the continuous opera 

55 stion, position indicated by line 5, and the maxi 
mum speed: position indicated by line 6. will ; prO 

  

  



2,404,545 
3 

vide any degree of over speed in excess of the top 
continuous speed, as will be apparent. 
Each engine is provided with fuel control de 

vice 7 for adjusting the position of the fue con 
trol lever 4. Each of the fuel control devices 
may, for the purpose of illustration, comprise a 
cylinder rigidly associated with the engine and 
containing a piston 8 connected by a rod 0 to the 
respective fuel control lever 4. The rod to ex 
tends through a non-pressure chamber at one 
side of piston 8 while at the Opposite Side of Said 
piston is a pressure chamber 2 open to a control 
pipe 3 through which fluid under pressure may 
be supplied to and released from said pressure 
chamber. A spring 4 in chamber acts on 
piston 8 to yieldably oppose pressure of fluid ef 
fective in chamber 2. 
pressure released from the pressure chamber 2, 
Spring f4 will move piston 8 to the position shown 
in the drawing by moving the fuel control lever 4 
to its engine idling position. Upon supply of 
fluid to chamber 2 at a pressure which exceeds 
the opposing force of spring f4 the piston 8 will 
move to a position in which the pressure of fluid 
is counterbalanced by the increased pressure of 
said spring, for thereby moving the fuel control 
lever 4 out of idling position to a position corre 
sponding to the pressure of such fluid. It will 
thus be seen that by providing fluid at different 
selected pressures in pressure chamber 2, the 

4. 
In the drawings the handle 30 for each control 
valve device 28 is shown in its multiple control 
position, while its individual control position is 
indicated by a line 3. 

Each plug valve 29 is provided with a T-shaped 
passage 32 which, in the multiple control position 
of handle 30, connects the individual speed con 
trol pipe 2 to a master speed control pipe 33. 
In the individual speed control position of handle 
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With all fluid under 
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30 fuel control lever 4 may be adjusted to provide : 
any selected amount of fuel to the engine to 
thereby obtain any desired degree of speed or out 
put of power from the engine, while upon com 
plete release of fluid from Said chamber the 35 
Speed or power output of the engine Will be re 
duced to minimum. - 
At each engine the pipe 3 leads to a magnet 

operated cut-out Valve device is which comprises 
a casing having a chamber 1 open to said pipe 
and containing a double seating valve 8 ar 40 

ranged to control communication between said 
pipe and chambers 9 and 20 which are open, re 
spectively, to an individual-speed control pipe 2 
and to atmosphere through a passage 22. The 
valve 8 is connected to a solenoid 23 which is operable upon energization to actuate said valve 
to close communication between pipe f3 and 
chamber 9 and for opening pipe 3 to the at 
mospheric passage 22 for releasing fluid under 
pressure from pressure chamber 2 in the respec 
tive Speed control device . . . Upon deemergization 
of the solenoid 23 a spring 24 is operable to actu 
ate valve 8 to close communication between pipe 
3 and the atmospheric passage 22 and to open 

said pipe to the control pipe 2?. The solenoid 23 
is arranged in a circuit including a battery 25 
and a Switch 26 whereby closure of said switch 
Will effect energization of the solenoid and open 
ing of the switch deenergization. The switch 26 
for each of the two engines is arranged for oper 
ation by the engineer. 
At each engine, the speed control pipe 2? leads 

to an individual control valve device 28 which 
also is arranged for operation by the engineer. 
Each of the control valve devices 28 comprises, 
for the purpose of illustration, a plug valve 29 
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contained in a casing and rotatable therein by 
a handle 30 to two different control positions 
Which may be called a multiple control position, 
and an individual control position, since, in the 
multiple control position, the speed of all engines 
is arranged to be controlled in unison, while in 
the individual control position the engines will be 

30 communication is closed between pipe 33 and 
the respective pipe 2 l, and the latter pipe is con 
nected by passage 32 to a pipe 34 leading to what 
may be called an engineer's independent control 
valve device 35. In the multiple control position 
of handle 39 pipe 34 is lapped by the respective 
plug valve 29. 
The master speed control pipe 33 leads to a 

master speed control valve device 37 which may 
be of any suitable structure to provide any de 
sired pressure of fluid in said pipe. By way of 
example the valve device 37 may be substan 
tially the same as a self-lapping valve device 
fully disclosed in a copending application of 
Harry C. May, Serial No. 523,656, filed Febru 
ary 24, 1944, now Patent No. 2,381,222, and as 
Signed to the assignee of the present applica 
tion. Since reference may be had to this co 
pending application this device will be. de 
Scribed in the present application only in such 
detail as required for an understanding of the 
present invention. 

Briefly, the speed control valve device 37 com 
prises (Fig. 2) a casing containing two spaced 
coaxially arranged flexible diaphragms 38 and 
39 which are rigidly clamped in the casing around 
their peripheral edges. Between the two dia 
phragms is a chamber 40 arranged to be con 
stantly supplied with fluid under pressure from a 
fluid pressure supply pipe 4 . At the opposite 
face of diaphragm 39 is a chamber 42 open to 
atmosphere through a breather device 43, while 
at the opposite side of diaphragm 38 is a control 
chamber 44 open through a choke 45 to a chamber 
46 which is connected to the master speed control 
pipe 33. A stem 47 extending through chamber 
40 has one end rigidly clamped to the diaphragm 
39 centrally thereof while its opposite end is rig 
idly clamped to diaphragm 38 centrally thereof 
by means including a nut 48 contained in cham 
ber 44. V- 

The nut 48 has a projection 49 slidably mounted 
in the adjacent end of a sleeve 50. The sleeve 50 
is arranged in coaxial relation with diaphragms 
38 and 39 and is pressed into aligned bores pro 
vided in opposite walls of chamber 46, and is 
provided with one or more radial ports 5 con 
necting Said chamber to a chamber 52 formed 
between the end of projection 49 and one side of 
a plunger 53 which is mounted to slide in said 
sleeve. 
The stem 47 has a chamber 55 formed below the 

nut 48, which chamber is in constant communi 
cation. With chamber 40 through one or more 
passages 56. The chamber 55 contains a fluid 
preSSure Supply valve 5 having a fluted stem 58 
extending through a suitable bore in nut 48 in 
the direction of plunger 53, said nut being pro 
vided with a seat for engagement by said valve. 

70 The valve 57 is thus arranged to control commu 
nication between chambers 55 and 40 and cham 
'ber 52, and a spring 59 in chamber 55 acts on 
said valve for urging it to its seated or closed 

- position. . . . . 
arranged for independent Or individual: control, '75 | In chamber 52 the end of the supply valve stem 
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58 is engaged by a fluid pressure release valve 60 
which has a fiuted Stem 6 slidably mounted in a 
bore provided' axially in a depending portion of 
plunger 53 and extending through said bore into 
a bore 62 of larger diameter. A spring seat 63 in 
bore 62 engages the end of the release valve stem 
6i and is engaged by one end of a coil Spring 64, 
the opposite end of which spring engages a fol 
lower 65 mounted in the plunger 53. The plunger 
53 is provided with an annular groove in which is 
disposed a sealing ring. 66, having a Sealing con 
tact with Said plunger and sleeve 55 for pre 
venting leakage of fiuid under pressure from 
chamber 52 past said plunger to a chamber 67 at 
the opposite side of said plunger. Chamber 61 
is Open through one or more portS 68 in bushing 

to the atmosphere and is also connected by 
one or more ports. 69 in plunger 53 to bore 62 
Within said plunger. · · , . . . 
The sleeve 50, it will be noted, extends above 

the casing. The plunger. 53 is provided with a 
part 70 na Ving siiding contact with an inturned 
shoulder 1 í provided at the upper end of said 
sleeve, which part extends beyond said shoulder 
and the end of Said Sleeve. An operating screw 
i2 is Secured by Screw-threaded engagement in 
the outer end of the part 7 of plunger 53 and a 
nut i3 on said Screw is provided for, engagement 
With the end of part fij to secure said screw in an 
adjusted position. Below the lock nut 73 a spring 
seat 74 is secured to the part 70 of plunger 53 in 
any suitable manner as by a ring 75 and this seat 
is engaged by One end of a coil type bias spring 76. 
This Spring encircles the portion of sleeve 50 
projecting from the casing and its opposite end 
is Supported on the casing. The spring 76 is pre 
compressed and is constantly effective on seat it 
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With a certain relatively small degree of force for 
uirging said seat and thereby plunger 53 in a di 
rection away from the release valve 60. 

In chamber 40 is a control spring 77 encircling 
the stem 47 and bearing at one end against the 
seat 78 secured to said stem, while the opposite 
end of said spring is supported on a shelf 79 in 
the casing. This shelf has one or more ports 80 
providing communication between the adjacent 
face of diaphragm 39 and the fluid pressure sup 
ply chamber 40. With diaphragm 38 in the posi 
tion shown in Fig.2 the spring 77 is adapted to 
be fully expanded and said spring is adapted to 
Oppose With increasing force, deflection of said 
diaphragm from this position in the direction of 
diaphragm 39. 
The casing of the device is provided with a 

bracket 8 carrying a fulcrum pin 82 upon which 
is rockably mounted an intermediate portion of 
a control lever 83. One end of this lever engages 
the Operating screw 72 while the opposite end is 
provided with a roller 64 as shown in Fig. 1, which 
roller contacts the peripheral surface of a cam 85 
constituting a part of an engineer's maneuvering 
and Speed control structure which will be later 
described. 
With lever 83 in the position shown in Figs. 1. 

and 2 of the drawings, the adjusting screw 2 and 
plunger 53 will be maintained in the positions in 
which they are shown in Fig. 2 by spring 76, the 
diaphragm 38 will occupy its low pressure posi 
tion as shown in the drawings, and spring 64 will 
hold a release valve 60 open with the supply 
valve 5 closed by spring 59. 
ASSuming now that fluid under pressure is sup 

plied to chamber 40 through pipe-4, it will be 

40 

45 

6 
will be counteracted by its pressure on the dia 
phragm 39. - |- 

If now the operator desires to supply fluid under 
pressure to the master speed control pipe 33 he 
will move the operating screw 72 in the direction 
of diaphragm 38 by rocking the lever 83 in a clock 
wise direction, as viewed in the drawings. This 
movement of screw 72 and thus of plunger 53 will 
be relative to the release valve 60 until the end of 
said plunger contacts said valve for closing com 
munication between the speed control pipe 33 and 
bore 62 in the plunger, which bore is open to åt 
mosphere. Further movement of screw 72 and 
plunger 53 will then act through the release valve 
60 to open the supply valve 5T, whereupon fluid 
under pressure supplied to chamber 40 will flow 
past said supply valve to chamber 52 and thence 
to chamber 46 and the speed control pipe 33. As 
fluid under pressure is thus supplied to chamber 
46 it will also flow through choke 45 into cham 
ber 44 above the diaphragm 38, said chokebeing 
effective to prevent the pressure of fluid increas 
ing in chamber 44 substantially ahead of that in 
the device or devices 7 connected to the speed con 
trol pipe 33. • 
The pressure of fluid thus provided in chamber 

44 will act to deflect diaphragm 38 against the 
opposing pressure of control spring 77 and, after 
movement of the regulating screw 72 and plunger 
53 has ceased, this deflection of diaphragm 38 will 
be relative to the supply valve 57 and finally move 
nut 48 into seating contact with said valve to 
prevent further supply of fluid under pressure to 
chamber 46, pipe 33 and chamber 44. It will thus 
be seen that control spring 77 cooperating with 
the pressure of fluid in chamber 44 on diaphragm 
38 will limit the pressure of fluid provided in the 
speed control pipe 33 according to the displace 
ment of the regulating screw 72 and plunger 53 
from their normal or low pressure positions in 
which they are shown in the drawings. 

Ef the operator desires to increase the pressure 
of fluid effective in the speed control pipe 33 he 
will move the regulating screw 72 further in the 
direction of the flexible diaphragms for again un 
seating the supply valve 57. Fluid under pressure 
will again flow past the supply valve to the speed 
control pipe 33 and when the pressure in said pipe 

50 
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noted that pressure of this fluid on diaphragm 88 75 

andlinchamber 44isincreased to a degree sufficient 
for deflecting diaphragm 38 to a position for again 
seating the supply valve 57 further flow of fluid 
to said pipe will be prevented to again limit the 
pressure acting in said pipe in accordance with 
the adjustment of screw 72 inwardly of the de 
vice from its normal position. By suitable in 
crements of adjustment of the screw 72 from its 
normal or low pressure position shown in the 
drawing in the direction of the flexible dia 
phragms, the pressure of fluid may thus be in 
creased in the speed control pipe 33 in any de 
Sired increments. . . 
Upon a certain maximum displacement of screw 

72 from its normal position, the deflection of dia 
phragm - 38 by pressure of fluid effective in the 
Speed control pipe 33 and in chamber 44 will be 
limited to a degree to prevent seating of the sup 
ply valve 57, as for instance, by engagement be 
tween a follower 86 engaging the lower side of the 
diaphragm 48 and a shoulder 87 in the casing, 
With the supply valve 57thus maintained opened 
Whatever pressure of fluid is effective to the supply 
pipe 4 and in chamber 40 will become effective in 
the Speed control pipe 33. · 

If the operator now desires to reduce the pres 
Sure of fluid in the speed control pipe 33 he will 





2,404,545 
of the cam 85 there is a Surface 85a of increas 
ingradius for operating lever 83 to displace the 
screw 72 into the device 37 a distance propor 
tional to the extent of movement of the hand 
wheel 4 into the respective “Speed control' 
Zone in a direction away from “Stop' position. 
Maximum displacement of the regulating screw 
72 will be obtained upon rotation of hand wheel 
f04 in either direction to the end of the respec 
ive 'Speed control' zone most remote from 'Stop' 
position. It will be apparent that by suitable 
adjustment of hand wheel C4 by the engineer 
in either “Speed control' zone, the speed regu 
lating device 37 may be operated to provide any 
desired pressure of fluid in the naster speed Con 
trol pipe 33, between atmospheric pressure and 
the maximum degree. 
A gear 05 is mounted on and secured to 

shaft 03 for turning same. The teeth. On this 
gear are in mesh. With teeth on a gear. Sector 06 
mounted to , turn on a pin 07 which is fixed 
with respect to the shaft 03. The gear sector 
ii is connected by a link fo8 to a power motor 
09 of any suitable fluid pressure controlled type 

which is arranged to be controlled from a remote 
control station for adjusting shaft 3 Without 
manual operation of the engineer's hand. Wheel 
04. 
For the purpose of illustration the motor f09 

may be substantially like that disclosed in my 
copending application Serial No. 488,041, filed 
May 22, 1943, assigned to the assignee of the 
present application and which comprises means 
including a power piston rod 2 connected to 
link 108 for actuating same to adjust the gear 
sector 06. - 
Operation of the power motor 9 to adjust the 

shaft 03 is arranged to be controlled by pres 
sure of fluid in two control pipes 6, 17. With 
both of these control pipes open to atmosphere 
the piston rod f2 will assume a neutral posi 
tion for positioning shaft 03 in "Stop' position. 
Upon supply of fluid at a certain pressure to 
pipe 6 while maintaining pipe Open to at 
mosphere, the motor 09 will act to turn shaft 
03 from “Stop' position in the "Ahead' direc 

tion to the opposite end of the respective "Ma 
neuvering' zone, while a further increase in pres 
sure of fluid in said pipe will cause operation 
of the motor to turn the shaft into the adjacent 
"Speed control' Zone an amount in proportion 
to the degree of pressure increase. A certain 
maximum pressure of fluid in pipe 6 will cause 
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operation of motor 09 to turn shaft 03 in the 
“Ahead' direction to the end of the "Speed con 
trol' zone most remote from 'Stop' position. 
Positioning of shaft 93 at the 'Astern' side 
of “Stop' position may be obtained by opera 
tion of motor 09 in a similar manner upon pro 
viding fluid at proper pressures in pipe f while 
maintaining pipe f6 open to atmosphere. 

Pipe. 6 leads to a control valve device f is 
which may be identical to the master speed con 
trol valve device 47 except for the type of oper 
ating lever 9. In contrast to the master speed 
control device, one end of lever í f9 is fulcrumed 
to the casing of the device while an intermedi 
ate portion engages the regulating screw 72. In 
the opposite end of lever 19 is a roller 20 which 
engages the peripheral surface of a cam 2 
which is mounted on a shaft 22 for rotation 
therewith. 
The control pipe f l is connected to a control 

valve device (23 which is identical to the con 
trol valve device, 8 and thus provided with a 

55 

60 

70 

turn gear 34 and shaft 22. 

10 
lever 9 in the end of which is a roller 20 en 
gaging the peripheral surface of a cam 24 also 
Secured to shaft, 22 for rotation therewith. The 
cam 24 is identical to the cam 2 but reversely 
arranged on shaft 22. 
A fluid pressure supply pipe 25 connected to 

the two control valve devices f 8 and 23 is 
supplied with fluid under pressure from the sup 
ply pipe 92 through a cut-out valve device. 26. 
This device may comprise a plug valve .27 and 
an operating handle 28 for turning said valve 
to a pilot-house control position in which it is 
shown in the drawing, or to an engine-room con 
trol position indicated by a line f29. A T-shaped 
passage. 30 in the plug valve 27 establishes 
communication between pipes 92 and 25 in the 
pilot-house control position of said valve and 
handle 28, while in the engine-room control po 
sition indicated by line 29 this communication 
is closed and passage 30 connects pipe 25 to 
an atmospheric vent port f3 for thereby releas 
ing all fluid pressure from the control valve de 
vice 8 and 23 and from the power motor 09. 
The shaft. 22 is arranged to be operated by 

a gear 34 which is operatively connected by an 
endless chain 35 to two gears 36 and 37 which 
are rotatably mounted on a fixed portion not 
shown. A hand operated lever 38 is connected 
to gear 36 for operating same to turn gear 34 
and shaft. 22, while a hand operated lever 39 
is connected to gear 37 for operating same to 

It will be noted 
that the two levers 38 and 39 will operate in 
unison upon operation of either. These two 
levers constitute pilot's control means for con 
trolling maneuvering the speed of the engines-and 
are intended for location in the pilot-house of a 
ship, one at either side thereof. - 
Each of the manually operated levers. 38-and 

f39 has a neutral or “Stop' position in which it 
is shown in Fig. 1- of the drawings, and at either 
side of this position there is a "Maneuvering' 
zone and beyond each “Maneuvering' Zone is a 
“Speed control” zone, as indicated by lines, and 
legends in Fig. 1, it being noted that said levers 
have the same control positions and zones of 
movement as the engineer's handwheel 04. . . 
The cam 24 is so designed as to effect opera 

tion of the control valve device f 23 to gradually 
increase the pressure of fluid in pipe T for con 
trolling operation of the power motor 09, as the 
pilot's control levers. 38 and 39 are moved from 
“Stop' position in the “Ahead' direction, while, 
under this condition, the came 2 will permit 
operation of the control valve device. 8 to main 
tain pipe 6 open to atmosphere. The power 
motor 09 is adapted to respond to pressure of 
fluid thus provided in pipe 7 by the time, the 
pilot's control levers 38 and 39 are moved to 
the end of the “Maneuvering' zone in the 
“Ahead' direction to turn shaft. 03 and cam.85 
to the same position as said shaft would obtain 
upon movement of the engineer's control wheel 
04 to the corresponding position. Upon further 
movement of the pilot's control lever .38 and 39. 
in the “Ahead' direction, i.e., out of the "Maneu 
vering' zone into the adjacent "Speed control' 
zone, the control valve device 23 will increase 
the pressure of fluid in pipe proportionately, 
to cause operation of motor io9 to correspond 
ingly change the position of control shaft. 03 and 
cam 85. The maximum speed position of the 
control shaft 63 will be obtained upon move 
ment of the pilot's control levers 38 and 39 in 
the “Ahead' direction to the end of the "Speed 
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control' zone most remote from "Stop' position. 
It will thus be seen that by adjustment of the 
pilot's control lever 38 and 39 in the 'Speed 
control' zone at the “Ahead' side of "Stop' cor- . 
responding adjustment of shaft 03 and cam 85 
on the engineer's maneuvering and Speed control 
shaft 103 will be obtained. : ? ? ? ? ? ? ? ? ? ; 
On the other hand, if the pilot moves the levers 

38 and 39 in the opposite or "Astern' direction 
from 'Stop” position the valve device f 8 will act 
to supply fluid to pipe 6 at a pressure corre 
sponding to the position of said lever, while the 
valve device 23 will open pipe. to the atmos 
phere, whereby shaft 03 of the engineer's ma 
neuvering and speed control device will be cor 
respondingly positioned. . . 

In operation, let it be assumed that the cut-out 
valve device 26 is in the pilot-house control po 
sition shown in the drawing supplying fluid under 
pressure from pipe. 92 to pipe 25. and thence to 
the power motor f09 and control valve devices 
8 and 23. Let it further be assumed that the 

pilot's control levers 38 and .f39 are in their 
“Stop” positions as shown in Fig. 1 under which 
condition both of the valve devices. 8 and 23 
will be conditioned to open pipes i? 6 and f 1 to 
the atmosphere so that the power motor f09 will 
cause the gear sector 06, gear 05, shaft fo3 and 
thereby the engineer's control wheel 04, to as 
sume their corresponding or “Stop” position. . . 
With the control wheel.04 and shaft if 03 in 

'Stop' position, the master speed control valve 
device 3 will open pipe 33 to atmosphere, so that 
with the engineer's control valves 28 in their 
multiple control positions as shown in Fig. 1, and 
with the solenoids 23 deenergized, pressure cham 
bers 2 in the two fuel control devices: 7 will be 
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open to atmosphere. The fuel control arm 4 at 
each engine will then occupy the minimum speed 
oridleposition shown in Fig.1. 

Let it also be assumed that the engineer's 
overspeed control valve device 90 is adjusted as 
shown in Fig. 3 in order to supply fluid from pipe 

- 92 to pipe. 4 at the reduced pressure of sixty 
five pounds above-mentioned. . . 
With the apparatus conditioned as just de 

Scribed, if the pilot desires to move the ship for 
wardly he will move levers 38 and f39 from 
"Stop' position in the direction indicated by the 
legend "Ahead' through the “Maneuvering-zone 
to the "Speed control' zone and this operation 
Will cause starting of both of the engines by 
means not shown in the drawing and which are 
immaterial to the invention. It is merely desired 
to point out however that when the levers 38 
and 39 reach the end of the “Maneuvering’ Zone 
adjacent the "Speed control” zone the engines 
will be started and the cam 85 will be so. posi 
tioned that the master speed control valve device 
37 will still be opening pipe 33 and thereby pres 
Sure chambers 2 in the fuel control devices 7 to 
atmosphere. The two fuel control devices 7 will 
therefore function. to cause adjustment of the 
fuel control levers 4 to supply fuel to the engine 
in a quantity to permit operation of the engines 
at the minimum oridling speed. * " . . . -- ? 

... If the -pilot now desires to accelerate the two 
engines, he will move levers 38 and 39 further 
in the “Aheadº direction into the “Speed con 
trol' Zone and this will cause operation of cam 
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24 and valve device 23 to effect operation of the . 
power motor 09 to correspondingly operate cam : 
85. This operation of cam 85 will in turn cause 
operation of the master speed control device 37 to 

- •- 2 . . . . - - - 
provide fluid in pipe 33 at a pressure correspond 
ing to the position of the pilot's control levers 38 
and 39 and this pressure, being effective in pres 
sure chambers 2 of the two fuel control devices 
7 on the two engines, will cause adjustment of the 
fuel control levers 4 out of their idling position in 
the direction of lines 5 to positions corresponding 
to the position of the pilot's control lever. The 
engines will thus accelerate in unison to a speed 
determined by the position of the pilot's control 
leWer. - - - . . . . . 

Further movement of the pilot's control lever, 
into the "Speed control' zone will effect a corre 
spondingly greater movement of the fuel control 
levers 4 on the two engines away from their idling 
positions and thus a corresponding increase in 
speed or power output of the two engines. Move 
ment of the pilot's control levers 38 and 39 in 
the "Ahead' direction to the extreme end of the 
“Speed control' zone will condition the master 
speed control valve device 37 so that the supply 
valve 57 therein will remain open, whereupon the 
maximum pressure of fluid effective in pipe 4 will 
become effective through pipe 33 in pressure 
chambers 2 of the two fuel control devices 7, and 
this pressure of fluid will actuate the pistons 8 
to move the fuel control arms 4 on the engines to 
the positions indicated by lines 5 in order that 
both engines will operate at their top speed or 
output for continuous operation. - 

If the operator now desires to reduce the speed 
or output of the engines, he will move levers 38 
and 39 back in the direction of the “Stop' posi 
tion and the master speed control device 37 will 

5 Operate to correspondingly reduce the pressure of 
fluid in pressure chambers 2 of the fuel control 
devices, so that the speed of the two engines 

... Will be proportionately reduced. Turning of the 
pilot's control levers 38 and 39 to the end of 
the 'Speed control' zone adjacent “Stop' posi 
tion will cause reduction in speed or output of the 
engines to minimum or idling, as will be apparent. 

If the pilot now desires that the ship move in 
...the opposite or astern direction, he will move the 
levers 38 and 39 in the direction indicated by 
the legend "Astern' and with said levers at the 
end of the “Maneuvering' zone adjacent the re 
spective “Speed control' zone, the engines will be 
started in the reverse direction and will operate 
at minimum idling speed. Further movement of 
levers 38 and 39 into the “Speed control' zone 
will then accelerate the engines in accordance 
With the position of said levers in said zone. 
Movement of levers 38 and 39 to the extreme 
end of the "Speed control” zone at the “Astern” 
-side of "Stop' position will allow fluid, at the 
pressure in pipe 4f, to become effective in the 
speed control pipe 33, in order that both engines 
will operate at their top speed or output for con 
tinuous operation, while return of said lever 
through the "Speed control” zone in the direction 
of “Stop' position will reduce the speed of the 
engines according to the position of said levers in 
said zone. Turning of levers 38 and 39 to the 
end of the "Speed control' zone adjacent the 
respective “Maneuvering' Zone will cause the 
speed of the engines to reduce to idling, as will 
be apparent. 
In the operation just described, the over-speed 

Control-valve device. 90 was assumed to be in the 
condition shown in Fig. 3 to limit the pressure 
of fluid in pipe 4 to the lower degree of 65 
pounds, and this pressure effective in the fuel 
control devices 7, in the maximum speed posi 
tions of the pilot's control levers 38 and 39, will 
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move the fuel control levers 4-only to the posi 
tions indicated by levers 5 to obtain the top speed 
of the engines for continuous operation as above 
mentioned. It is desired to point out, however, 
that by suitable adjustment of the pilot's control 
levers 38 and 39, any desired Speed of the en 
gines from idling to the top speed for continuous 
operation can be obtained, but the pilot cannot 
increase the engine. Speed above this top Speed 
since it is limited by the pressure of fluid provided 
in pipe 4. 
Now if it should be desired to operate the en 

gines at an even greater speed than the top speed 
for continuous operation, the engineer may oper 
ate the over-speed valve device 90 to increase the 
pressure of fluid supplied to pipe 4, and since the 
supply valve 57 of the master speed control valve 
device 37 will be open under this condition, this 
increased pressure of fluid will become effective in 
pipe 33 and thus in the two fuel control devices 
at engines f and 2. This increased pressure of 
fluid provided in the fuel control devices will 
then act to move the fuel control levers 4 past the 
lines 5 in the direction of lines 6 to positions cor 
responding to the increase in pressure of fluid. 
Should the engineer adjust the overspeed 

valve device 90 to provide the maximum permis 
sible pressure of fluid in pipe 4, as might be 
obtained by an adjustment of said device to main 
tain pipe 92 open to pipe 4, this pressure effec 
tive through the master speed control device 37 
in the fuel control device 7 will move the fuel 
control levers 4 to the positions indicated by lines 
6 to thereby provide for operation of both en 
gines at their maximum speed or output. By 
proper adjustment of the overspeed control valve 
device 90, it will be seen that the engineer can 
increase the pressure of fluid in pipe 4f in any 
desired number of increments from that normally 
provided up to the maximum, and can also reduce 
this pressure in any desired number of incre 
ments, in order that any desired degree of over 
speed of the engines and 2 may be obtained, 
or the degree of overspeed may be limited, in case 
of necessity, or the overspeed can be completely 
cut Out, if desired. 
This over-speed control of the engines is un 

der the control of the engineer who will be con 
stantly aware of the operating condition of the 
engine, so that the degree and use of overspeed 
may be limited as required to protect the engines 
against damage, and further, it relieves the pilot 
of the ship of any concern over the engine con 
dition. In case the power of both engines is not re 
quired for propelling the ship, either engine may 
be disconnected from the master Speed control 
device 37 and allowed to Operate at idling speed 
by closing of the respective engineer's switch 26 
whereupon pressure chamber 2 in the respective 
fuel control device 7 will be opened to atmos 
phere to allow movement of the respective fuel 
control lever 4 to its idling position. Subsequent 
closure of the switch 26 will again connect the 
respective fuel control valve device 7 to the mas 
ter Speed control device 27, so that the engine 
Will accelerate to the speed corresponding to the 
adjustment of the master control device 37 and 
thus to the speed of the other engine. 

If desired, the engineer may remove either 
engine from control by the pilot and control it 
independently for operating auxiliary apparatus, 
Such as a fire pump. In case the engineer should 
thus desire to cut out the control of engine 2 by 
the pilot, he will turn the plug valve 29 from the 
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14 
position shown in Fig. 1: to that in which handle 
30 will be in the position indicated by line 3. 
This will close communication between the mas 
ter. speed" control pipe 33 and the respective pipe 
2 to render the fuel control device of engine 
2 nonresponsive to the master speed control de 
vice. 37, which device however remains connected 
to control operation of engine . In this posi 
tion of plug valve 29 for engine 2 the respective 
pipe 2 is connected to pipe 34 and the engineer's 
control valve device. 35. The engineer by Oper 
ation of the control valve device. 35 may then 
vary the pressure of fluid in the fuel control de 
vice 7 on engine 2 independently of engine 
and thus operate engine 2 at whatever speed he 
may desired. Return of the plug valve 29 for 
engine 2 to the position shown in Fig. 1, will ren 
der the engineer’s control device 35 ineffective to 
control engine 2, and engine 2 will then be re 
connected for control to the master speed control 
device. 31. Likewise, engine by suitable manip 
ulation of the respective plug valve. 29 may be 
disconnected from the master speed control de 
vice 37 and connected to the engineer's speed 
control device. 35 for control by the engineer in 
dependently of engine 2 as controlled by the pilot, 
while return of this plug valve to the position 
shown in the drawings will restore control of 
engine to the pilot, as will be evident. 
Both of the plug valves 29 may be operated if 

desired or necessary to remove the control of 
both engines from the pilot and place both un 
der control of the engineer’s control divece 35, 
while return of the plug valves 29 to the positions 
shown in Fig. 1 will restore the control of both 
engines to the pilot. 
In case of necessity or desire the engineer may 

take over all control of the engines, that is, con 
trol of starting, and speed as above described in 
connection with pilot's control. To take over 
this control the engineer will turn the plug valve 
f27 from its pilot-house control position shown in 
the drawing to its engineer's control position in 
which the lever 28 will occupy the position in 
dicated by the line. 29. In this latter position 
of plug valve 27 the supply of fluid to pipe 25 
will be cut off and said pipe opened to atmos 
phere. With pipe f 25 open to atmosphere, all 
fluid pressure will be released from the control 
valve devices if 8 and 23 and from the power 
motor f09 whereby piston rod 2 of said motor may be reciprocated by operation of the engi 
neer's hand wheel f 04. The engineer by suitable 
operation of the hand wheel 04 may then con 
trol the starting of the engines in either direc 
tion and subsequently the speed of the engines, 
in a manner which will be apparent from the above 
description of pilot's control. 

Summary 
It will now be seen that I have provided a con 

trol system for a plurality of engines embodying 
means for controlling the engines either from a 
local Station or a remote Station in unison, or 
from said local station individually. While the 
engines are under the control of the remote sta 
tion either may be removed from such control, 
and, if desired, operated individually and inde 
pendently under control from the local station. 
The system provides at the remote station for 
control of engine speed from minimum speed up 
to a top speed for continuous operation. Over 
Seed of the engines may be obtained, but the 
control of overspeed is at all times under the 
control of the engineer who is constantly aware 
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of the condition of the engines and thus in a 
position to limit the use and degree of overspeed 
to safeguard the engines. - -- . . . 

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

1. An apparatus for controlling the speed or 
power output of a plurality of internal combus 
tion engines each of which is provided with fuel 
governing means having an engine idling posi 
tion, a second position for effecting operation of 
the engine at a top speed for continuous opera 
tion and a third or over-speed position, said ap 
paratus comprising in combination, a fiuid pres 
sure controlled means for each engine operable 
when void of fluid under pressure to adjust said 
fuel governing means to said idling position and 
when subject to fluid at a certain pressure to 
adjust said fuel governing means to said second 
position and when subject to fluid at a still higher 
pressure to adjust said fuel governing means to 
said overspeed position, a source of fluid under 
pressure, manually adjustable overspeed control 
means for controlling supply of fluid under pres 
Sure from said source to a supply pipe, said over 
Speed control means having two adjustments one 
for limiting pressure of fluid in said supply pipe 
to the said certain pressure and another for lim 
iting the pressure of fluid in said supply pipe to 
said greater pressure, master self-lapping control 
means operable to supply fluid under pressure 
from said supply pipe for operating both of said 
fluid pressure controlled means and having a 
maximum pressure condition for maintaining 
Open communication between said supply pipe 
and said fluid pressure controlled means and 
being also operable to close said communication 
and to release fluid under pressure from said 
fluid pressure controlled means, independent con 
trol means for each of said fluid pressure con 
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trolled means, and selector means controlling 
communication between said fluid pressure con 
trolled means and said master and independent 
control means and selectively operable to open 
communication between said fluid pressure con 
trolled means and either said master or inde-- 
pendent control means and to close communica 
tion between said fluid pressure controlled means 
and the other control means. 

2. In combination, a plurality of internal com 
bustion engines, individual fluid pressure con 
trolled Speed control means for each engine ad 
justable to vary the speed or power output of the 
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engine in accordance with pressure of such fluid, is 
master control means comprising an operating 

16 
member and means controlled by said member 
and operable to Supply fluid at pressures which 
vary according to operation of said member for 
controlling said Speed control means, an inde 
pendent control means for each of Said speed con 
trol means comprising an operating member 
operable to supply fluid at pressures in accord 
ance With the operation of said member for con 
trolling operation of the respective speed control 
means, and an individual selector valve for each 
Speed control means operable to connect same 
for control by fluid under pressure provided by 
either Said master control means or the respective 
independent control means and at the same time 
to disconnect the respective speed control means 
from the other control means, 

3. In combination, a plurality of internal com 
bustion engines, individual speed control means 
for each engine adjustable to vary the speed or 
power output of the engine, master control means 
operable to control the individual speed control 
means for all of Said engines in unison, manually 
operable means at one station operable to control 
Said master control means, power control means 
operable to control said master control means, 
manually operable means at another station 
operable to control operation of said power con 
trol means, and selector means at said one sta 
tion selectively operable to render said master 
control means controllable by either said power 
control means or by said manually operable 
means at said one station. . . . 

4. In combination, a plurality of internal com 
bustion engines, individual speed control means 
for each engine adjustable to vary the speed or 
power output of the engine, master control means 
operable to control the individual speed control 
means for all of Said engines in unison, manually 
operable, means at one station operable to con 
trol said master control means, power control 
means operable to control said master control 
means, manually operable means at another sta 
tion operable to control operation of said power 
control means, selector means at said one sta 
tion selectively operable to render said master 
control means controllable by either said manu 
ally operable means at said one station or by said 
power control means, independent control means 
at Said one station operable to control said speed 
control means, and selector means selectively 
Operable to render said speed control means Con 
trollable by either said master control means or 
Said independent : control means and - non 
controllable by the other control means. 

ROY R. STEVENS. 

  


