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2,183,364 

PATENT OFFICE 
2,183,364 

CONTROL MEANS FOR A PLURALITY OF 
POWER UNTS 

George B. Bailey, Sharon, Mass, assignor to 
Thermal Engineering Company, Boston, Mass, 
a corporation of Massachusetts 

Original application April 3, 1936, Serial No. 
74,07, now Patent No. 2,122,402, dated July 5, 
1938. Divided and this application July 2, 
1938, Serial. No. 21,213 

El Claims. 

This invention relates to an improved control 
means for a plurality of power units, such as 
internal combustion engines whereby operative 
Control of the same may be effected in corre 
Spondence with the power output, 
One object of the invention is to provide an 

in proved control means for internal combustion 
engines of the Diesel type. 
A further object of the invention is to provide 

novel means for coupling together a plurality of 
internal combustion engines and control the op 
eration of the Sane in such a manner as to pre 
vent overloading of any engine and effect an 
automatic control of certain of the engines from 
the Operation of one or more of the remaining 
engines. 
A further object of the invention is the pro 

vision of simple and efficient mechanism for cou 
pling together and controlling automatically the 
Operation of internal combustion engines or other 
prline in OverS by means Which is a function of 
the power output of the System or of one prime 
mover of the System by means of control mecha 
lism operatively connecting the prime movers 
included in the system and effective for control 
ling the governing instrumentalities of said prime 
OWES. 
Other objects and advantages of the invention 

Will appear from the following detailed descrip 
tion and appended drawings of certain forms of 
the invention shown as applied to internal com 
bustion engines for driving electrical generating 
units, although it is to be understood that the 
appilcation and use of the control means shown 
and described are not limited in their operation 
to utilization with electric generators but may 
be employed in connection with any other suit 
able types of power driven mechanisms. 
In co-pending applications Serial No. 15,166, 

filed April 8, 1935, upon which Letters Patent No. 
2,142,102, was granted January 3, 1939, and Se 
rial No. 74,017, fled April 13, 1936, upon which 
Letters Patent No. 2,122,402, was granted. July 
5, 1938, are shown and described certain features 
of the invention as disclosed herein, and this ap 
plication is a continuation in part of said appli 
cation Serial No. 15,166 and a division of appli 
cation Serial No. 74,017. 
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In the present invention I am disclosing im 
proved means for automatically coupling and 
controlling prime movers, Such as internal con 
bustion engines, for single or multiplie operation, 
for the purpose of controlling the power output 
in such a way that with a varying demand upon 
the system, the voltage, pressure or speed deliv 

(C. 290-30) 
ered may be maintained substantially uniform by 
means of the operation of a varying number of 
prime movers or internal combustion engines 
included in the operating series effected through 
the Operation of Suitable control mechanisms. 
An advantage of my invention is that it makes 

possible the coupling up in parallel operation, 
electrically or mechanically, any number of in 
ternal combustion engine driven power units, at 
the same time providing full automatic control. 
This results in saving in first cOSt because of 
application of standardized high Speed units of 
low cost, saving in operating cost due to elimi 
nation of attendants and increased efficiency, 
minimizing the chance of complete failure in a 
multiple unit application, etc. . 
In the accompanying drawings the principles 

of my invention are illustrated in their applica 
tion of driving dynamos singly and in multiple. 
While the best node in which I have contem 
plated applying the principle of my invention 
is shown in the accompanying drawings, these 
are to be taken as merely illustrative, for it is 
intended, that the patent shall cover by suitable 
expression in the appended claims, whatever 
features of patentable novelty exist in the in 
vention as a Whole. 

Figure 1 is a diagrammatic showing of appa 
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ratus embodying certain features of my inven 
tion; 

Figure 2 is a diagrammatic illustration of a 
multiple arrangement of power driven units, of 
the type shown in Figurel, illustrating diagram 
matically the manner of interconnecting the 
control means to provide for a controlled Opera 
tion of the system, 

Figure 3 is a diagrammatic showing of a Some 
what modified control means as applied to a 
multiple arrangement of power driven units such 
as may be of the type illustrated in my Letters 
Patent Nos. 2,142, U2 and 2,122,402 above men 
tioned; and 

Figure 4 is a detailed view, partially in Sec 
tion, of a portion of the injection pump showing 
the rack and rack operated control mechanism. 

Referring more particularly to Figures i and 
2 of the drawings, there is aisclosed in Figure 1. 
a Diesel internal combustion engine as repre 
sentative of any prime mover whose drive shaft 
2 is suitably connected to coupling 3 which, for 
the purpose of illustration, may be taken as an 
automatic clutch. It is to be noted that the 
coupling can be solid, flexible or automatic; the 
latter being adapted for use in multiple unit ap 
plication where it is desirous to keep the driven 
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member rotating but, at the same time, allowing 
the slowing down or stopping of the prime mover. 
Coupling 3 is, in turn, connected through shaft 4 
to dynamo 5 which, for the purpose of illus 
tration, may be of the shunt or compound wound 
direct current type. It is well known that such 
a generator will deliver a, current, having a de 
sired, substantially uniform voltage at a substan 
tially uniform speed. Heretofore, the maintain 
ing of a substantially constant speed and, there 
fore, a substantially constant voltage, has been 
accomplished by control of the fuel delivered to 
the engine by a standard governor mechanism 
6, operation of which is a function of the engine 
speed and which may be incorporated on a Diesel 
engine with the fuel injection pump 7, it being 
adjusted to maintain Substantially uniform the 
speed at which the dynamo 5 will deliver a sub 
stantially constant voltage. 

However, in my invention the governor mech 
anism 6 is supplemented with further control 
mechanism such as diaphragm motor 8 which, 
through lever linkage 9 controls the adjustment 
of governor mechanism 6 through throttle lever 
0. This throttle ever 9 is standard equip 
ment on commercial Diesel engines and will con 
trol the speed and, therefore, the power input 
of the engine by adjusting the governor 6, all 
the way from full speed, and therefore full-power 
input, down to a minimum speed and finally to 
a point where it cuts off fuel supply completely, 
thus stopping the engine. 
Diaphragm motor 8 may be operated and thus 

control the governor adjustment or throttle lever 
by any suitable medium such as compressed air, 
water pressure, vacuum, etc. For the purpose 
of illustration it will be assumed that compressed 
air is used. It is to be noted that diaphragn 
motor 8 will react to the air pressure in Such a 
way that an increase in air. pressure will cause 
the lever linkage 9 to move which, in turn, causes 
throttle lever f0 to move say in a direction to in 
crease the speed of the engine. On a decrease in 
air pressure, spring will pull the lever linkage 
9 and, therefore, the throttle lever to back into 
a closed position. It is obvious that by using 
springs of various tension at the diaphragm 
motor mechanism can be made to react at various 
pressure differentials say, for instance, (a) 0 lbs. 
pressure to be closed, 6 lbs. to be fully opened, 
(b) 4-10 lbs., (c) 6-12 lbs., (d) 8-14 lbs. etc. 
As shown, compressed air is delivered at a 

pressure say of 30 lbs. from a pressure source to 
voltage control i2, through supply tubing 3 and 
supply pressure gauge 4. Voltage control. 2 is 
connected to the control System through Con 
trolled pressure gauge 5 and controlled pressure 
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line f6, and is so designed that it will cause an 
increase in pressure in the control System. On a 
decrease in voltage due say to an increase in 
load 7, or decrease the pressure in the control 
system on an increase in voltage. 
Woltage control 2 may consist of a small motor 

18, speed of which is a function of the voltage, 
connected to and driving centrifugal ball governor 
9 which, in turn, is connected to double disc 20 
of three-way valve 2 through stem 22. 
8 is connected across the main electric line 23 
through wires 24. A decrease in voltage caused by 
an increase in load 7 results in slowing up of 
motor 8 and governor 9, action of which causes 
disc 2) to restrict or close went port 25, at the 
same time opening pressure Supply port 26 and 
allowing compressed air to pass through con 
trolled pressure port 27, to controlled pressure 

Motor. 

2,183,364 
line 6, thereby increasing pressure in control 
system. An increase in voltage causes a reverse 
action to take place; i. e., motor 8 and governor 
9 speed up; double disc 20 restricts or closes 

pressure supply port 26; vent port 25 is opened 
allowing air to escape from control system, there 
by decreasing pressure in Sane. 

Controlled pressure tubing 6 is connected to 
diaphragm motor 8 through an exhaust ten 
perature control 28 and tubing 29 and may also 
be connected through tubing 38 to as many dia 
phragm notors and pressure switches 3 as there 
nay be units in the system, or 8 Separate voltage 
control mechanism may connect each power unit 
with the next succeeding power unit to cut in 
the next power unit when the preceding one is 
Overloaded. 

Exhaust temperature control instrument 28 
may be air operated, equipped with air Supply 
gauge 33 and controlled pressure gauge 34. As 
shown, it may consist of a bellows. 35 which is 
connected to, through tubing 36, and operates 
cooperatively with thermostatic bulb 37 placed 
in engine exhaust 38. Bellows 35 is connected 
to double disc 39 of three-way valve 40, through 
stem 4. Ports 42 and 43 of three-way valve 40 
are connected to the controlled pressure tubing 
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is through supply gauge 33 and diaphragm motor 
8 through tubing 29 respectively. Port 44 is a 
vent to the atmosphere. The action of tempera 
ture control 28 is such that it will pass air from 
the control system to the diaphragm motor 8 
so long as the exhaust temperature is below that 
for which the instrument is set. However, if the 
exhaust temperature starts to exceed the tem 
perature for which it is set, it reduces the pres 
sure in tubing 29 and, therefore, on diaphragm 
motor 8. It accomplishes this through the move 
ment of disc 39 by bellows 35. An increase in 
the exhaust temperature beyond that for which 
the instrument is adjusted reacts on thermostatic 
bulb 37, causing bellows 35 to expand which, in 
turn, causes disc 39 to restrict or close air pres 
sure supply port 42, open went port 44, thereby 
allowing air to escape from diaphragm valve 
8 through tubing 29 and port 43. Conversely, a 
decrease in temperature will cause bellows 35 to 
contract, in which case disc 39 will restrict or 
close vent port.44 and open supply port 42, allow 
ing air to pass through port 43 into tubing 29 and 
increase pressure on diaphragm 8. 
The exhaust temperature of a Diesel engine 

increases with the load and it is generally ac 
cepted that with an exhaust temperature of 700° 
F. a Diesel engine is fully loaded. Therefore, 
with an arrangement as described, it can be 
readily seen that the engine cannot become over 
loaded if its temperature controller is set for a 
temperature of 700° F. or less, due to the fact 
that as Soon as the temperature for which it is 
set is reached, pressure on the diaphragm 8 is 
decreased, resulting in a decrease in the power 
input of the engine with accompanying lowering 
of exhaust temperature. It might be stated here 
that a continuance of exhaust temperature in 
excess of 700. F. will result in excessive valve 
burning and lowered efficiency. It is to be noted 
that by adjusting this controller, the operator 
can definitely set the maximum percentage of 
the total power that any one engine will deliver. 
For instance, an exhaust temperature of 640° F. 
representS 90% full load capacity; an exhaust 
temperature of 580° F. represents 80% full load 
capacity; etc. 
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Pressure switch 3 may be of the single circuit is 
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2,188,864 
mercury tube type with mercury tube. 45 being 
operated through lever linkage 46 by bellows 47, 
its function being to automatically start the en 
gine on a predetermined pressure in the air pres 
sure control system, by closing the electric circuit 
consisting of connecting wires 48, pressure Switch 
49, thermostatic time switch 50, solenoid switch 
5 and storage battery 52. Pressure switch 49 
may also be of the single circuit mercury tube type 
with mercury tube 53 being operated through 
lever linkage 54 by bellows 55 which, in turn, is 
actuated by the lubricating oil pressure in the 
engine lubricating oil circuit, being connected to 
same through tubing 56. Pressure switch 49 is 
normally closed during the starting operation, its 
function being to break the electric starting cir 
cuit after the engine gets to operating. Thermo 
static time switch 50 is also of the single circuit 

2. 
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type, its contact points 57 being normally closed 
during the starting operation. 
The closing of the electric circuit described 

energizes solenoid coil 58, causing solenoid Switch 
contacts 59 to close which, in turn, closes an 
electric circuit consisting of electric starting no 
tor 60 mounted on engine , storage battery 52 
and connecting electric wires 6. This not Only 
throws the current through the starter motor 
but also throws current through the resistance 
63 in thermostatic time switch 50, the resistance 
62 being connected in parallel with starter no 
tor 6 through wires 63, Resistance 62 imme 
diately starts to heat up and affect U-shaped 
thermostatic control metal element 64, which 
is fixed on One side at 65, causing it to expand 
at a definite rate. One of the contact points 
5 of thernostatic time Switch 50 is mounted on 
lever linkage 66 which, in turn, is supported on 
that part of the U-shaped thermostatic metal 
element 64 which is free to move. If, for any 
reason, the engine fails to start, thus causing 
the starting circuit to remain closed for too 
long a period, the expanding U-shaped thermo 
static element 64 reaches the end of lever link 
age 66 ceasing to support same, causing con 
tact point 5 to open, thus breaking the start 
ing circuit. 

Pressure, switch 3 is so adjusted as to op 
erate at a pressure in the air pressure control 
line which, also, is such that governor adjust 
ment lever f0, due to the action of diaphragm 
motor mechanism 8, is in a position where fuel . 
will be delivered to the cylinders and, therefore, 
the engine will be started. As soon as the en 
gine is started the lubricating oil pressure in 
the lubricating oil circuit immediately starts to 
rise, due to the operation of the lubricating oil 
circulating pump which is built into the engine. 
Pressure switch 49 is so adjusted that an in 
crease in the oil pressure breaks the electric 
starter circuit. It is to be noted that in the 
event the engine fails to start and thermostatic 
time switch 50 breaks the circuit the circuit will 
remain broken until the time switch 50 is man 
ually adjusted, at which time the trouble will be 
attended to. - . . . 
In Figure 2 I have illustrated a plurality of 

four engines a, b, c and d connected through 
automatic or over-running clutches 3a, 3b, 3c 
and 3d to dynamos. 5d., 5b, 5c and 5d which are 
Synchronous, Single phase alternating current 
generators with direct connected exciters 67, 68, 
69 and 70, all feeding into main bus wires 23a. 
through wires 23b to variable load a. Each 
engine is equipped with its own diaphragm motor 
mechanism 8a, 8b, 8c and 8d respectively, each 

3 
motor mechanism being controlled by and 
through its own exhaust temperature controller 
28a, 28b, 28c, and 28d respectively, through tub 
ing lines 29a, 29b, 29c and 29d respectively; all 
in turn being controlled by speed regulator 2d. 
Controllers 28a, 28b, 28c and 28d are the same 
type of instruments as temperature control 28, 
Figure 1, which has already been fully described; 
While speed regulator 2a is the same as Voltage 
control 2 Figure 1, which also has been fully 
described, except that it may be equipped with 
a synchronous motor, speed of which is a func 
tion of the speed of the synchronous alternating 
current generators. 
The temperature controllers 28a, 28b, 28c and 

28d are connected to their respective thermo 
static bulbs 3a, 37b, 3c, 3d located in engine 
exhausts 38a, 38b, 38c and 38d through tubings 
36a, 36b, 36c and 36d. Each engine is equipped 
With its own automatic starting instruments all 
housed in cabinets 7, 72, 3, 74, each cabinet 
containing the same instruments connected elec 
trically and otherwise as previously described 
and illustrated in Figure 1; i. e., pressure SWitch, 
3, pressure Switch 49, and thernostatic time 
switch 50. These, in turn, are connected to 
solenoid switch and starter mounted on engine, 
Similar to Solenoid SWitch 5 and electric start 
ing motor 60 in Figure 1 through cables 75, 76, 

and 8. The automatic starting instruments 
in the cabinets are connected to the control line 3D 
through tubing 30a, 30b, 30c and 30d. Tempera 
ture controls 28a, 28b, 28c and 28d are connected 
to the control line 30 through tubing lines 6a, 
6b, 6c and 6d. 
The diaphragm motors 8a, 8b, 8c and 8d are 

each equipped with a spring similiar to spring , 
Figure 1. For the purpose of illustrating the 
operation of this plant, it is to be understood that 
the tension of these springs are all different. 
It is obvious that if pressure is introduced to the 
control System the first diaphragm motor to op 
erate would be the one equipped with the spring 
of least tension. The starting pressure switch 
of each unit would be so adjusted that it would 
close the starter circuit at a pressure which 
Would be such that its respective diaphragm no 
tor mechanism with which it is cooperating 
Would have its respective governor adjustment 
in such a position that When the engine is turned . 
Over fuel would be injected to the cylinders and 
therefore the engine Would start. 

Let it be assumed that diaphragm motor 8a. 
on engine la in Figure 2. is equipped with the 
Spring of the least tension, with diaphragm mo 
tors 8b, 8c and 8d of engines b, c and d 
equipped with springs of increasingly greater 
tension respectively. This being the case, with 
controller 2a arranged to introduce air pres 
Sure from supply tubing .3a to the control sys 
ten through header 30 engine a will be the 
first one to start. All the generators would be 
connected across the line and all of them would 
come up to Speed as engine a brings generator 
5a up to speed, due to the fact that they are 
free to turn because of the automatic clutches 
3b, 3c. and 3d. This illustrates a decided ad 
vantage of connecting the generators to the en 
gine through automatic clutches. In bringing 
the generators in an alternating current gener 
ating system to speed in said manner, no syn 
chronizing equipment is necessary. 
As soon as the proper speed is reached speed 

control 2a will, if there is a tendency for the 
speed to increase beyond the desired speed, let 
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air pass out of the control System, thus reduc 
ing the pressure on diaphragm motor 8a, re 
tarding governor position until the desired speed 
is reached. If, on the other hand, the variable 
load fa is increased, the power input of engine 
a will be increased by increasing the speed set 

ting of the governor of that engine. Overload 
ing of engine fa is, of course, prevented by its 
exhaust temperature control 28a operating in 
the manner previously described for temperature 
control. 28 in Figure 1. If the load increases be 
yond the capacity of engine a, pressure in 
control system will continue to increase through 
the action of speed control f2a, with a result 
that engine b will be started up and Will deliver 
power into the system due to the fact that its 
diaphragm motor 8b Will be the next one to be 
affected by the increase in . pressure, being 
equipped with a spring of less tension than that 
on diaphragm motors 8c and 8d on engines 
lc and d, although greater in tension than that 
On diaphragm motor 8a on engine a. In the 
Same manner, a further increase in the load 
Will cause a still further increase in pressure, 
with the result that engines c and d will be 
brought into operation in the order named. In 
each instance, their overloading is prevented by 
the action of their respective exhaust tempera 
ture controls 28c and 28d . 

It can be seen that speed controller 2a in the 
alternating current system described and illus 
trated in Figure 2, not only functions to start and 
Stop the various engines upon an increase or de 
crease in demand, but also acts as a master gov 
ernor operating cooperatively with each of the 
individual engine governors to maintain a more 
nearly constant Speed. Constant Speed charac 
teristics in an alternating current generating sys 
term are important in order to maintain constant 
cycling: The ordinary engine governor being de 
pendent upon a speed variation as its source of 
force to move the fuel control throttle, may give a 
Variation of 5% or higher in speed between no 
load and full load, with the result that the cycles 
vary in the same proportion. However, with the 
master Speed controller 2a operating coopera 
tively with the engine governor constantly adjust 
ing it, it can be seen that the uniformity of speed 
or cycles is limited only by the accuracy of the 
master controller 2a. 
can be made extremely sensitive. 

This type of instrument 
For instance, it 

can be designed so that its air pressure pilot valve 
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control mechanism will operate over the full con 
trol pressure range of 15 lbs. by a variation of not 
Over one-half of one per cent of speed. 

It might be noted that an advantage of the mul 
tiple unit arrangement of synchronous, alternat 
ing current generators as shown in Figure 2, is the 
fact that those generators that are not supplying 
power will be floating on the line or operating as 
Synchronous motors under no load, or synchro 
nous CCndensers. As Such, they will correct the 
power factor in the System, with a resulting 
increase in over-all efficiency. 

In that form of the invention shown in Figure 3 
of the drawings, a suitable prime mover, such as a 
Diesel internal combustion engine 89, has its drive 
shaft 8 connected by means of a coupling 82, 
which may be in the form of an automatic or over 
running clutch, with the shaft, 83 of a dynamo 84, 
which may be of a shunt or compound wound 
direct current type or an alternating current 
generator capable of synchronous operation. The 
internal combustion engine 80 may be provided 

- with a standard governor mechanism 85 opera 

internal conibustion engine 8Bd. 

2,188,864 
tively associated with a fuel injection pump 86, 
as is usual in devices of this character, and which 
may be adjusted to maintain the speed of the 
generator Substantially uniform for the delivery 
cf a substantially constant voltage. 

in this foln of the invention, however, the gov 
ernor mechanism 85 is supplemented by a further 
control mechanism, such as a diaphragm motor 
87, which through lever linkage 88 controls the 
operation of the governor mechanism 85 by means 
of the throttle lever 89. The? throttle lever is 
adapted for controlling completely the operation 

0. 

of the engine throughout its entire operating 
range. The diaphragm motor 8 may be operated 
by any suitable inedium, such as, compressed air, 
water pressure, vacuum, etc., for controlling the 
governor adjustment or throttle lever, and in the 
present instance the Sane may be assumed to be 
operated by compressed air supplied thereto at a 
gressure appropriate for the purpose. 

In internal combustion engines of the type 
shown herein the governor adjustment mecha 
nism 85 regulates the speed through control of the 
fuel injection by the pump 86 through operation 
of an engine governor (not shown), and thereby 
controls the fuel injection of the injection pump 
$8 by means of a rack 39 slidably mounted in the 
fuel injection punlp 86. This mechanism has not 
been shown in detail since it is conventional in 
devices of this character and Well-known to those 
skilled in the art. Since the quantity of fuel 
being cupplied is a function of the power output of 
the engine and is related directly With the nove 
ment of the rack 90, the rack 90 may be employed 
as a control means for multiple engine operation, 
similar in general to that represented in Figures 1 
and 2 of the drawings by the voltage control 2, as 
responsive to engine output or load conditions as 
in pressed upon a power operated instrumentality, 
such as the line load , by the power output of 
the System. 
In order to utilize the rack 98 as a control ele 

ment, a housing 92 is provided adjacent to the 
free end of the rack 93 which Supports a valve 
stem 93 slidably mounted thereiin and normally 
maintained in its inwardly extended position by 
means of a coiled spring 94. A valve 95 carried 
by the valve stem 93 is mouli?ted for movement in 
an air pressure casing 96, which may form a part 
of the housing 92, and which contains air cham 
bers 97 and 98 connected by a port 99. An ex 
lhaust port () is formed in the chamber 98 in 
position to be opened or closed by movement of 
the valve 95. An air pressure tubing 0, pro 
vided with a pressure indicator 2, communi 
cates with the air chamber 9; and an air Supply 
tubing G3, provided with a pressure gauge folk, 
connects the air chall be 98 with a diaphragm 
notor 87 carried by the engine 8, and a continu 
ation 6 of the air supply line or tubing 03 con 
nects the air chamber 98 with the diaphragm 
notor 8; a carried by tile next internal combus 
tion engine 80a of the series. A branch line 07 
of the air supply tubing 33 has branches opera 
tively connecting with pressure operated switch or 
starting mechanisms 08 associated with internal 
combustion engine 80 and 0.8a, associated with 

In this form of 
the invention the exhaust temperature control 
means shown in Figures 1 and 2 is eliminated and 
the preSSure control as developed from nove 
ment cf the rack 90 actuates the diaphragm mo 
tors 8-8 la etc. directly, and the pressure oper 
ated switches 98, 08a, etc., through a branch air 
Supply line or pressure tubing. 
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The engine 80a may be provided with a rack 

operated control mechanism similar to that desig 
nated by reference characters 90-00, previously 
described, to which may be connected a pressure . 
Supply pipe O provided with a pressure gauge 
f f. An air supply tubing 2 provided with a 
pressure gauge 3 extends therefrom and may be 
connected with the diaphragm motor 87a of the 
engine 80a and extend to and control the dia 
phragm motor and pressure operated switch, or 
starting mechanism of the next succeeding engine 
of the Series. 

In the Operation of the control means by the 
rack 90, as the engine approaches some predeter 
mined limit of its operating capacity, the rack 90 
as seen in Figure 4, will move to the right into 
position to engage and displace the valve stem 93 
so as to move the valve 95 outwardly from the port 
99 and into position to close the exhaust port 100. 
In this position of the parts the air pressure from 
the Supply tubing Of enters the air chamber 97 
and passes freely through the port 99 to enter the 
airline tubing 03 and its associated branches for 
Operating the diaphragm motors 87 and 87a as 
well as for actuating the pressure operated 
Switches or starting mechanisms O8 and O8a. 
The diaphragm motors of the system shown in 

Figures 3 and 4, of which 87 and 87a are exam 
ples, may be similar in all respects in construc 
tion and operation with those designated as 8, 
8a, etc., as more particularly shown and de 
scribed in Figures 1 and 2 of the drawings. The 
pressure operated Switches or starting mecha 
nisms OB and 08a and 109-09a, as indicated . 
diagrammatically in Figure 3, may include the 
mechanisms and arrangement of parts as shown 
more particularly in Figure 1 of the drawings, 
and may be similar thereto in their modes of 
Operation. It is to be understood that each 
preSSure Operated Switch or starting mechanism 
08, fo8a etc., may be so constructed as to be 
provided with a manually operated switch ele 
ment or starting means for initiating the opera 
tion of each internal combustion element 
through manually controlled operation of the 
parts whenever found desirable. w 
This invention may be embodied in a system 

in which two or more prime movers, such as in 
ternal combustion engines, are connected direct 
ly with a generator or other power operated in 
strumentality, as is shown more particularly in 
Letters Patent No. 2,142,102, or a system in which 
two or more prime movers are connected indi 
vidually with generators or power operated in 
strumentalities, as is shown more particularly in 
Letters Patent No. 2,122,402, and includes a con 
trol mechanism interconnecting the prime mov 
ers and responsive to a load factor for bringing 
one or more additional units into power supply- . 
ing relation with said power operated instrumen 
tality, or eliminating one dir more units from 
power Supplying relation with said power oper 
ated instrumentality in response to changing 
factors of engine operation having a direct rela 
tionship with the power output of a unit or the 
power output of the system. In either case, the 
power operated intrumentality of which a load 
factor may be taken as a means for actuating 
the control mechanism may be that to which 
power is Supplied by all of the generators or, di- - - 
rect actuating power operated instrumentalities 
included in the System, which in the present 
form of the invention may be the line load in 
dicated by the reference characters. , 9, or may 
be the power developed by one prime mover or 

5 
Supplied by one generator of the series. In either 
case the ultimate power operated instrumentality 
to which power is supplied from all of the power 
units making up the System may be an electric 
circuit, a pressure or pumping system, or any 
other group or series of power operated mecha 
nisms suitably connected for receiving power 
from the various power units forming the sys 
tem. The load factor relied upon for initiating 
the operation of one or more prime movers or re 
moving them from operation in the system may 
be represented by some direct function of the 
power output, as the voltage in an electric cir 
cuit, as indicated in the form of the invention 
illustrated in Figures 1 and 2, supplemented or 
modified by an exhaust factor of an engine or 
prime mover, or may be represented by factors 
responsive to fuel consumption of an engine or 
prime nover, as is indicated in that form of the 
invention illustrated in Figure 3 of the drawings. 
In the form of invention shown in Figure 3 of 
the drawings, the movement of the rack 90 longi 
tudinally of its extent corresponds with the quan 
tity of fuel being consumed by the prime mover 
and represents in consequence in its change of 
position a function of the power output of the 
prime mover. 
In this case the operation of the diaphragm 

motors 87, 87a and other operating elements 
through means actuated by movement of the 
rack 90 may be unmodified by any other Oper 
atting factor, such as the engine exhaust, since 
the engine exhaust is a factor of the engine op 
eration which is in substantial correspondence 
with the movement of the rack 90. 
What I claim is: 
1. A control mechanism for a series of inter 

nal combustion engines each of which is con 
nected for the delivery of power to a common 
power operated instrumentality comprising, a 
governor mechanism for controlling the opera 
tion of each said internal combustion engine, 
and pressure control means operatively con 
nected with the governor mechanism of each said 
engine and responsive both to variations in power 
supplied to said common power operated instru 
inentality and the operating ratio of the engine 
with respect to its operating capacity for actu 
ating the governor mechanism of said engines 
to increase or decrease the power output of one 
Qr more of said engines relative, to another of 
said engines. 

2. A control mechanism for a series of inter 
nal combustion engines each of which is con 
nected for the delivery of power to a common 
power operated instrumentality comprising, a 
governor mechanism for controlling the opera 
tion of each said internal Combustion engine, 
control means operatively connected with the 
governor mechanism of each said engine and op 
erable upon the increase or decrease of power 
supplied to said common power operated instru 
mentality for actuating the governor mechanism. 
of said engines to increase or decrease the power 
output of one or more of said engines relative to 
another of said engines, and means operatively 
associated with each said engine for modifying 
the action of said control means to limit the 
power output of such engine to a predetermine 
ratio-of its operating capacity. 

3. In a control mechanism for a series of in 
ternal combustion engines each of which is con 
nected for the delivery of power to a com 
mon power operated instrumentality, a governor 
mechanism for controlling the Operation of each 
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6 
said internal combustion engine, and mutually 
interdependent co-operatively modifying control 
means for each said internal combustion engine 
operatively connected with its governor mecha 
nism and effective for controlling the operation 
of Said engine at lower power delivery ratlos of 
Said engine and operative at a power delivery 
ratio of said engine approaching the limit of its 
operating capacity for controlling the operation 
of One or more other engines of the series. 

4. In a control mechanism for a series of inter 
nal combustion engines each of which is connected 
for the delivery of power to a common power op 
erated instrumentality, a governor mechanism for 
controlling the operation of each said internal 
Combustion engine, mutually interdependent co 
operatively modifying control means for each 
Said internal combustion engine operatively con 
nected with its governor mechanism and effec 
tive for controlling the operation of said engine 
at lower power delivery ratios of said engine and 
operative at a power delivery ratio of said engine 
approaching the limit of its operating capacity 
for controlling the operation of one or more 
other engines of the series, and means forming 
a part of said control means for making the op 
erating control of said last named engines effec 
tlve successively and in a predetermined order. 

5. In a control mechanism for a series of in 
ternal combustion engines each provided with 
a starter mechanism and each connected for the 
delivery of power to a common power operated 
instrumentality, control means operatively asso 
ciated with one of said internal combustion en 
gines effective for controlling the operation of 
Said engine throughout its operating range and 
haying a power delivery ratio component respon 
Sive to a predetermined power delivery ratio of 
Said first engine and operatively connected with 
the starter mechanism of another engine of said 
series effective at a power delivery ratio of said 
first named engine approaching the operating 
capacity of said engine to start said second 
named engine. 

6. In a control mechanism for a series of inter 
nal combustion engines, each provided with a 
governor mechanism and a starter mechanism, 
and each connected for the delivery of power to 
2, common power operated instrumentality, con 
trol means for one of said engines effective for 
Controlling the operation of said engine through 
out its operating range and having a power de 
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livery ratio component responsive to a predeter 
mined power delivery ratio of said first engine 
operatively connected with the starter mecha 
nisms of the remaining engines of the series ef 
fective at a power delivery ratio of said first 
named engine approaching the operating capac 
ity of said engine for starting one or more of 
Said remaining engines, and means operatively 
Connected with the governor mechanisms of said 
remaining engines for regulating the order of 
starting said remaining engines. 

7. In a control mechanism, for two or more in 
ternal combustion engines, each provided with 
a governor mechanism and a starter mechanism, 
and each connected for the delivery of power 

2,188,864 
to a common power operated instrumentality, 
control means for controlling the operation of 
One of said engines throughout its range of op 
eration and operative at an operating ratio of 
Said engine approaching its operating capacity 
for actuating the starter mechanism of another 
Cf Said engines, and control means interdepend 
ently associated with the control means of each 
of Said engines for limiting the power output of 
Said engine relative to the operating capacity of 
Said engine. . 

8. In a power system including a series of 
power units each comprising a prime mover and 
a generator operatively connected thereto, all of 
said generators being connected for the delivery 
of power to a common power operated instru 
mentality, a master control means common to 
all said prime movers and operable in direct rela 
tion with the power effectively supplied to said 
power operated instrumentality for regulating 
the operation of said prime movers, and a con 
trol means for each prime mover all operatively 
connected with said master control means and 
mutually modifying the control exerted upon 
each of said prime movers by said master con 
trol means. 

9. In an automatic control mechanism for a 
Series of internal combustion engines connected 
for supplying power to a common power Oper 
ated instrumentality, a fluid pressure system, 
means comprising a thermostatic device opera 
tive for changing the fluid pressure in Said SyS 
ten upon change of the exhaust temperature in 
one of said engines, and means actuated by a 
change of fluid pressure in said System to vary 
the power output of one or more of said engines. 

10. In a power system, a plurality of internal 
combustion engines one or more of which is con 
nected for the delivery of power to a common 
power operated instrumentality independently of 
or in co-operation with one or more of the re 
maining engines of the system, a governor mech 
anism for each said internal combustion engine, 
control means for each said governor mechanism 
actuable by means representing a load factor of 
said engine, and a master control means opera 
tively connected with each said first named con 
trol means actuable in terms of the power Sup 
plied to said common power operated instrumell 
tality for modifying the operation of each said 
first named control means. 

11. In a control mechanism for tWO or more 
internal combustion engines, each provided with 
a governor mechanism and a starter mechanism, 
and each connected for the delivery of power 
to a common power operated instrumentality, 
control means for said engines comprising a fluid 
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pressure system, means operable in response to . 
variations of pressure in said fluid pressure SyS 
tem for actuating said governor and starter 
mechanism, and means for varying the effective 
pressure in said fluid pressure system in response 
to variations in the power supplied to said con 
mon power operated instrumentality by Said en 
gines. 

GEORGE B. BAILEY. 
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