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This invention relates to governor controls 
for internal combustion engines and particu 
larly fuel oil engines; and the object of the 
invention is to provide an apparatus cooper 

5 ating with a governor of the class specified 
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to control and regulate the governor oper 
ation whereby the speed of the engine is con 
trolled; a further object being to provide 
a hydraulically operated apparatus of the 
class specified in direct cooperation. With the 
governor or governor shaft; a further ob 
ject being to provide means in the apparatus 
consisting of two independently controlled 
valve devices mounted at spaced intervals for controlling and regulating the operation 
of the apparatus and to increase and de 
crease the engine speed; and with these and 
other objects in view, the invention consists 
in an apparatus of the class and for the pur 
pose specified, which is simple in construct 
tion, efficient in use, and which is constructed 
and operated as hereinafter described and 
claimed. \ 
The invention described and claimed 

herein is an improvement on that shown and 
described in a prior application filed by me 
March 5, 1925, and bearing Serial No. 13,191, 
and is fully disclosed in the following speci 
fication, of which the accompanying draw 
ing forms a part, in which the separate parts 
of my improvement are designated by suit 
able reference characters in each of the views, 
and in which: 

Fig. 1 is a diagrammatic view of my im 
proved apparatus and the associate parts co 
operating therewith; and, 

Fig. 2 is a section on the line 2-2 of Fig. 
:1 on an enlarged scale. 

In the drawing, I have diagrammatically 
illustrated at 5 an internal combustion fuel 
oil engine, the fuel injecting nozzle 6 of 
which is in communication with a fuel pump 
7 through pipes 8, the fuel oil being sup 
plied to the pump from a storage tank 9 
through the pipe 6. At 10, I have indicated 
a cam, driven by the engine 5 which actuates 
the plunger 11 of the pump through a plu 
rality of levers 12, 13 and 14. 

50 
At 15, I have shown a governor shaft which 

is also in operative connection with the en 

gine in the usual or any desired manner. 
Mounted on said shaft is a governor device 
16 adapted to actuate a lever 17 pivoted as 
indicated at 18. The lever 17 is coupled with 
a rocker arm 19 through a coupling rod 20 
and the lever 13 of the pump device is also 
coupled with said rocker arm whereby the 
governor action is transmitted to the lever 
13 to control and regulate the stroke of the 
pump plunger 11, it being understood that 
the lever 13 is slidable longitudinally of and 
between the levers 12 and 14 and relative to 
the pivots of the second named levers, there 
by increasing or decreasing the stroke of the 
plunger 11. V, K 

The movable collar 21 of the governor de 
vice 16 with which the lever 17 is coupled 
as seen at 22 engages a coil spring 23 en 
circling the governor shaft and also engag 
ing a thrust collar 24 in connection with 
which my improved control apparatus, oper 
ates. 
Mounted in a suitable bearing 25 is a spac 

ing sleeve 26 which engages the sleeve 24 
through a thrust bearing 27, the periphery 
of the sleeve 26 having an oil groove 28 where 

ends of said sleeve from a port 29 in the 
bearing 25 and the bushing 25 thereof. , 
In axial alinement with the bearing 25 is 

another bearing 30 in which is mounted a 
cylinder 31, the enlarged end of which pro 
jects from the bearing 30 in the direction of 
the bearing 25. In the bore 32 of said cylin 
der is mounted a piston 33, and a screw 34 
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is mounted in the head of the piston 33 and . 
held in position by a lock nut 35, the head 
86 of the screw 34 being adapted to engage 
the projecting end of the sleeve 26. Mounted 
upon the screw 34 within the 
a coupling sleeve 37 whereby a tubular rod 
38 may be retained against displacement 
from the piston 33 and movable relatively 
thereto, said rod having a head 39 movable 
in and retained in the bore of the coupling 
sleeve 37. A spring 40 is preferably em 
ployed between the head 39 and the screw 

the position shown in Fig. 1 of the drawing. 
The rod 38 is mounted in the reduced por 

piston, 33 is 90 
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34 to normally retain the tubular rod 38 in 
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tion 31 of the cylinder 31, and the end of 
said tubular rod is adapted to be closed by 
a plunger valve member 41. That part of 
the reduced end 31 of the cylinder 31 within 
the bearing 30, is cut out to form a chamber, 
30 within said bearing, and a discharge pipe 
42 is mounted in the bearing 30 and commu 
nicates with the chamber 30 for the purpose 
later stated. 
In Fig. 1 of the drawing, I have diagram 

matically illustrated two control valves 43 
which are of similar construction and are 
preferably mounted in spaced relation, for 
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example at the opposite ends of a locomotive 
in connection with which the engine 5 is em 
ployed. One of these valves 43 is shown in 
section and consists of a casing in which is 
mounted a manually controlled plunger 44 
which, in the construction shown, has on the 
central portion thereof, rack teeth 45 with 
which a gear 46 operates for adjusting the 
plunger 44 forwardly and backwardly in the 
valve casing and toward and from the oppo 
site ends of said casing. The gear 46 may be 
rotated or operated in any desired manner 
and for illustrative purposes I have shown a 
lever 47 on the shaft 48 of said gears and any 
means such as indicated at 49 may be em 
ployed for holding the lever 47 in different 
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positions of adjustment, 
In Fig. 1 of the drawing, I have diagram 

matically illustrated at 50, an oil pump 
whereby oil may be pumped from a suitable 
source into a pipe 51 which is in communi 
cation with the inner-end of the bore 32 of the 
cylinder 31. Also in communication with 
the bore of the cylinder is a discharge pipe 
52 which opens into one end of each of the 
valves 43 as seen at 53. Communicating with 
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the other end of said valves is a pipe 54 which 
opens into and communicates with the re 
duced end portion 31 of the cylinder 31 as 
shown at 55. Valves 56 are preferably em 
ployed in the pipe 54 adjacent each control 
valve 43 whereby when one of the control 
valves 43 is operated, the valve 56 adjacent 
the other control valve 43 is closed. . 
A coupling sleeve 37 is provided with one 

or more apertures 57 whereby the oil or other 
hydraulic fluid entering the inner end of the 
bore 32 of the cylinder 31 may pass into said 
coupling sleeve and through the bore of the 
tubular rod 38, out through the end of said 
rod by pressure against the valve member 41. 
to unseat said valve member, and thus into 
the chamber 30 through ports 58 in the re 
duced end 31 of the cylinder 31 and out 
through the exhaust pipe 42. 
The operation of my improved governor 

control, device will be readily understood 
from the foregoing description when taken 
in connection with the accompanying draw 
ing and the following statement. It will be 
understood that the position of the parts il 
lustrated in Fig. 1 of the drawing is a nor 
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mal position and the parts are not in opera 

be desired to start the engine in the usual 
manner, the pump 50 is put in operation 
through such engine directly or indirectly 
and the oil or other liquid is forced into the 
bore 32 of the cylinder 31, and the piston 33 
is advanced to the right, thus corresponding 
ly advancing the coupling sleeve 26 and sleeve 
24 to place the spring 23 under predeter 
mined tension. In the above operation, the 
tubular pin 38 has also been advanced to mo 
mentarily unseat itself from the valve mem 
ber 41, and the oil also passes out through the 
pipe 52 and enters both of the valves 43, it 
being understood that oil is contained in the 
pipe 54 and both ends of the plunger 44 are 
exposed to the oil in each valve 43 as is also 
the valve member 41, this oil being kept in 
constant supply through supply tanks 59 on 
each valve casing 43. 
56 at the left of the drawing is closed and the 
valve 56 at the right of the drawing open, the 
corresponding control valve 43 will then be 
operated to move the plunger 44 into posi 
tion to control and regulate a predetermined 
engine speed, it being understood that the 
advancement of the plunger 44 to the left, by 
means of the lever 47, will operate to advance 
the valve member 41 in the reduced end 31 
of the cylinder 31 to the right. The afore 
named plunger 44 is exposed to the oil un 
der pressure through the pipe 52–53 on the 
right hand side of the valve, as seen in the 
drawing, to produce a balanced pressure on 
said plunger 44, and this is also true of the 
valve member 41 pressure being exposed to 
the right hand side thereof by the passage 
of oil through the port 57 and the port of the 
tubular rod 38, it being understood that when 
the engine is in operation, the rod 38 is un 
seated with respect to the valve member 41, 
allowing the oil to discharge out from the 
ports 58 and discharge pipe 42, it being un 
derstood however, that the prevailing pres 
sure of the hydraulic element acts upon the 
piston 33 to control and regulate the tension 
of the governor spring 23 to automatically 
control the action of the governor 16 in the 
automatic control and regulation of the fuel 
supply to the engine through the fuel pump 
7 in the usual manner. ? 
With the construction herein shown and 

described, I provide a simple and yet effec 
tive, automatic control and regulating means 
for maintaining the proper fuel supply to the 
engine at different engine speeds controlled 
and regulated by either one of the valves 43. 
While I have shown and described my im 
proved device as used in connection with an 
engine of one type, it will be understood that 
I am not necessarily limited in this respect, 
and various other changes in and modifica 
tions of the construction herein shown and 
described may be made within the scope of 

??????? and the engine is idle. Now, and if it 
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the appended claims without departing from 
the spirit of my invention or sacrificing its 
advantages. 
Having fully described my invention, what 

I claim as new and desire to secure by Letters 
Patent, is:- ? ? 1. A governor control including a governor 
spring comprising a hydraulically actuated 
piston in operative connection with the gov 
ernor spring, means for directing liquid- to p 9% ??? 
said piston, a control and regulating device 
having a manually operated plunger, a valve 
member in operative connection with said pis 
ton, means for exposing one end of the plung 
er to the liquid directed to said piston, and 
the other end of said plunger being exposed 
to said valve member through a liquid having p 
a source of supply controlled by said plunger. 

2. A governor control including a governor 
spring comprising a hydraulically actuated 
piston in operative connection with the gov 
ernor spring, means for directing liquid to 
said piston, a control and regulating device 
having a manually operated plunger, a valye 
member in operative connection with said 
piston, means for exposing one end of the 
plunger to the liquid directed to said piston, 
and the other end of said plunger being ex 

having a source of supply controlled by said plunger whereby the manually adjusted po 
sition of said plunger will control and regu 
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late the tension of the governor spring. 
3. A governor control including a gover 

nor spring comprising a hydraulically actu 
lated piston in operative connection with the 
governor spring, means for directing liquid 
to said piston, a control and ? de plunger, a 
valve member in operative connection with 
said piston, means for exposing one end of the 
plunger to the liquid directed to said piston, 
and the other end of said plunger being ext 
posed to said valve member through a liquid 
having a source of supply controlled by said 
plunger whereby the manually adjusted po 
sition of said plunger will control and regu 
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late the tension of the governor spring, and a 
tubular rod disposed between the piston and 
said valve member. 

4. A governor control including a governor 
spring comprising a hydraulically actuated 
piston in operative connection with the gov 
ernor spring, means for directing liquid to 
said piston, a control and regulating device 
having a manually operated plunger, a valve 
member in operative connection with said pis 
ton, means for exposing one end of the plung 
er to the liquid directed to said piston, and 
the other end of said plunger being exposed 
to said valve member through a liquid having 
a source of supply controlled by said plunger 
whereby the manually adjusted position of 
said plunger will control and regulate the ten 
sion of the governor spring, a tubular rod 

disposed between the piston and said valve 
member, and means whereby the liquid may 
be discharged between the valve member and 
said tubular rod. V 

5. A governor control including a governor 
spring comprising a hydraulically actuated 
piston in operative connection with the gov 
ernor spring, means for directing liquid to 
said piston, a control and regulating device 
having a manually operated plunger, a valve 
member in operative connection with said pis 
ton, means for exposing one end of the plung 
er to the liquid directed to said piston, and 
the other end of said plunger being exposed 
to said valve member through a liquid hav 
ing a source of supply controlled by said 
lunger whereby the manually adjusted posi 

tion of said plunger will control and regulate 
the tension of the governor spring, a tubular 
rod disposed between the piston and said 
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valve member, means whereby the liquid may 
be discharged between the valve member and 
said tubular rod, and a spacing sleeve posi 
tioned between the piston and the spring of 
the governor. 

6. In a governor control of the class de 
scribed employing a hydraulically actuated 
piston for increasing and decreasing the ten 
sion of the governor spring, a manually op 
erated control and regulating device having 
a plunger, and means for exposing both ends 
of said plunger to the pressure of the liquid 
employed for actuating said piston. 

7. In a governor control of the class de 
scribed employing a hydraulically actuated 
piston for increasing and decreasing the ten 
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sion of the governor spring, a manually ??- . 
erated control and regulating device having 
a plunger, means for exposing both ends of 
said plunger to the pressure of the liquid 
employed for actuating said piston, and means 
whereby the manually adjusted position of 
Said plunger will control and regulate the 
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tension of the governor spring through said 
hydraulically actuated piston. 
. 8. In a governor controlling and regulat 
ing the supply of fuel to a fuel oil engine, 
a control mechanism comprising a hydrauli 
cally actuated piston in operative connection 
with the governor spring, and a manually 
actuated plunger device, both ends of which 
are exposed to the pressure of the liquid 
whereby the adjusted position of said plung 
er valve will control and regulate the hy 
draulic piston operation to increase and de 
crease the tension of the governor spring. 
. 9. In a governor controlling and regulat 
ing the supply of fuel to a fuel oil engine, a 
control mechanism comprising a hydrauli 
cally actuated piston in operative connection 
with the governor spring, a manually actu 
ated plunger device, both ends of which are 
exposed to the pressure of the liquid where 
by the adjusted position of said plunger 
valve will control and regulate the hydraulic 
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piston operation to increase or decrease the 
tension of the governor spring, one side of 
said plunger valve being in direct communi 
cation with the liquid and the other side of 
said plunger valve being exposed to the pres 

0 

sure of said liquidthrough a hydraulic pas 
sage and a valve member at the end of said 
passage and in operative connection with said 
piston. 

10. In a governor controlling and regulat 
ing the supply of fuel to a fuel oil engine, 
a control mechanism comprising a hydrauli 
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cally actuated piston in operative connection 
with the governor spring, a manually actu 
ated plunger device, both ends of which are 
exposed to the pressure of the liquid whereby 
the adjusted position of said plunger valve 
will control and regulate the hydraulic pis 
ton operation to increase or decrease the ten 
sion of the governor spring, one side of said 
plunger valve being in direct communication 
with the liquid, and the other side of said 
plunger device being exposed to the pressure 
of said liquid through a hydraulic passage, 
a valve member at the end of said passage, 
and a tubular rod connecting said member 
with said piston. 

11. A governor control involving a gov 
ernor Spring comprising a cylinder, a piston 
in said cylinder, means for directing a liquid 
to the cylinder for actuating said piston, a 
control device comprising a manually adjust 
able plunger, means for directing the liquid 
from said cylinder to one end of said plunger, 
a valve member mounted in said cylinder, and 
a hydraulic passage exposed to the other end 
of said plunger and to said valve member 
whereby the operation of said piston by said 
liquid is controlled and regulated by the ad 
justed position of the plunger of the control 
device. - r 

12. A governor control involving a gov 
ernor spring comprising a cylinder, a piston 
in said cylinder, means for directing a liquid 
to the cylinder for actuating said piston, a 
control device comprising a manually adjust 
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able plunger, means for directing the liquid 
from said cylinder to one end of said plunger, 
a valve member mounted in said cylinder, a 
hydraulic passage exposed to the other end of 
said plunger and to said valve member where 
by the operation of said piston by said liquid 
is controlled and regulated by the adjusted 
position of the plunger of the control device, 
and said piston being in operative connection 
with the spring of the governor. 

13. A governor control involving a gover 
nor spring comprising a cylinder, a piston in 
said cylinder, means for directing a liquid to 
the cylinder for actuating said piston, a-con 
trol device comprising a manually adjustable 
plunger, means for directing the liquid from 
said cylinder to one end of said plunger, a 

65 
valve member mounted in said cylinder, a 
hydraulic passage exposed to the other end of 

through and between said tubular rod 
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said plunger and to said valve member 
whereby the operation of Said piston by Said 
liquid is controlled and regulated by the ad 
justed position of the plunger of the control 
device, said piston being in operative connec 
tion with the spring of the governor and a 
tubular rod mounted in connection with said 
piston and in connection with which said 
valve member operates. 

14. A governor control involving a gover 
nor spring comprising a cylinder, a piston 
in said cylinder, means for directing a liquid 
to the cylinder for actuating said piston, a 
control device comprising a manually adjust 
able plunger, means for directing the liquid 
from said cylinder to one end of said plunger, 
a valve member mounted in said cylinder, a 
hydraulic passage exposed to the other end 
of said plunger and to said valve member 
whereby the operation of said piston by said 
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85 liquid is controlled and regulated by the ad 
justed position of the plunger of the control 
device, said piston being in operative connec 
tion with the spring of the governor, a tubu 
lar rod mounted in connection with said pis 
ton and in connection with which said valve 
member operates and means whereby the 
exhaust of the liquid may be ??????{ 
said member. f 

15. A governor control involving a gover 
nor spring comprising a cylinder, a piston 
in said cylinder, means for directing a liquid 
to the cylinder for actuating said piston, a 
control device comprising a manually adjust 
able plunger, means for directing the liquid 
from said cylinder to one end of said plung 
er, a valve member mounted in said cylinder, 
a hydraulic passage exposed to the other end 
of said plunger and to said valve member 
whereby the operation of said piston by said 
liquid is controlled and regulated by the ad 
justed position of the plunger of the control 
device, said piston being in operative connec 
tion with the spring of the governor, a tubu 
lar rod mounted in connection with said pis 
ton and in connection with which said yalve 
member operates, means whereby the exhaust, 
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of the liquid may be directed through and be 
tween said tubular rod and said member, and 
another control device similar to said first 

5 

named device, and means in the hydraulic 
passage of both of said control devices for 
controlling the operation of said devices. 

16. A governor control involving a spring 
and a shaft, comprising a hydraulically ac 
tuated piston in axial alinement with said 
shaft and in operative. connection with said 
spring, means for directing liquid to said 
piston to increase and decrease the spring 
tension, and a manually operated control 
valve balanced in the exposure of both ends 
thereof to the prevailing hydraulic pressure 
for determining and regulating the action of 
the hydraulic piston on the governor spring. 
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17. A governor control involving a spring 
and a shaft, comprising a hydraulically ac 
tuated piston in axial alinement with said 
shaft and in operative connection with said 
spring, means for directing liquid to said pis 
ton to increase and decrease the spring ten 
sion, a manually operated control valve bal 
anced in the exposure of both ends thereof 
to the prevailing hydraulic pressure for de 
termining and regulating the action of the 
hydraulic piston on the governor spring and 
means in operative connection with said con 
trol valve and coupled with said piston for 
controlling the discharge of the liquid. 

5 18. A governor control involving a spring 
and a shaft, comprising a hydraulically ac 
tuated piston in axial alinement with said 
shaft and in operative connection with said 
spring, means for directing liquid to said 

20 piston to increase and decrease the spring 
tension, a manually operated control valve 
balanced in the exposure of both ends there of to the prevailing hydraulic pressure for 
determining and regulating the action of the 

25 hydraulic piston on the governor spring. 
means in operative connection with said con 
trol valve and coupled with said piston for 
controlling the discharge of the liquid, an 
other control valve similar to the first named 

30 valve, and means whereby one only of said 
valves may be operated to control the gov 
ernor action. 
In testimony that I claim the foregoing as 

- my invention I have signed my name this 
35 16th day of February, 1926. 

CARL. H. KNUDSEN. 
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