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NTERNAL COMBUSTION ENGINE 

Jesse G. Vincent, Grosse Pointe, Mich., assignor 
to Packard Motor Car Company, Detroit, Mich., 
a corporation of Michigan 

Application March 31, 1932, Serial No. 602,209 
6 Claims. 

This invention relates to internal combustion 
engines and more particularly to engine control 
mechanism. 
An object of the invention is to provide a new 

and novel form of control mechanism for in 
ternal combustion engines which is of a character 
Such that the engine R. P. M. will be maintained 
automatically at a predetermined constant irre 
Spective of load. 
Another object of my invention is to provide 

automatic control mechanism including servo 
means for regulating fuel injection devices. So that 
an engine Will be maintained at a desired constant 
R. P. M. 
A further object of the invention is to provide 

control mechanism for the fuel injection devices 
of a compression ignition engine in which servo 
operated mechanism is controlled by a governor 
which can be manually regulated to determine 
the effective relation of the governor. 
Other objects of the invention will appear from 

the following description taken in connection 
with the drawings, which form a part of this 
specification, and in which: 

Fig. 1 is a vertical Sectional view through an 
internal combustion engine with which my inven 
tion is incorporated; 

Fig. 2 is a fragmentary sectional view of a fuel 
injection nozzle associated with a cylinder; 

Fig. 3 is a fragmentary vertical Sectional view 
through the engine illustrating the control mech 
anism connected with injection devices on two 
sides of the cylinders; 

Fig. 4 is a horizontal sectional view of a frag 
ment of the engine illustrating the fuel control 
mechanism and the associated Servo-device and 
governor control; 

Fig. 5 is a sectional view of the manually ad 
justable portion of the control mechanism taken 
On line 5-5 of Fig. 4; 

Fig. 6 is a sectional view taken on line 6-6 of 
Fig. 4 illustrating the anti-creep mechanism as 
Sociated with the manually adjustable control 
mechanism. 

Referring to the drawings by characters of 
reference, indicates the Crank case of internal 
combustion engine in which the crank shaft 
is nounted in a Conventional manner. A cyl 
inder block is mounted on top of the crank case 
and includes a plurality of in-line cylinders as 
indicated at 2, there being a suitable Water jack 
et chamber 3 Surrounding the major portion of 
such cylinders. Mounted on the cylinder block 
is a head block f4 and suitable fastening means 
retains the crank case, cylinder block, and head 

end of their compression strokes. 

(CI. 123-40) 
block in fixed relation. At one side of the head 
block is fixed an exhaust manifold 5 and at the 
other side of the head block is fixed an air intake 
manifold 6. Pistons, as indicated at 7, are 
arranged in the cylinders and are connected with 5 
the Crank shaft by rods, as indicated at 8. 
The engine illustrated is of the four cycle type 

in which air is drawn into the cylinders from the 
manifold 6 through Wenturi passages 9 during 
the suction stroke of the pistons. Such air 10 
charges are compressed during the compression 
stroke, and during such compression liquid fuel 
is injected in highly atomized form and under 
high pressure. Such fuel charges ignite under 
heat of compression, and combustion takes place 15 
during the power Stroke of the pistons. Upon the 
exhaust strokes, the burnt gases are exhausted 
from the cylinders through passages 20 which 
lead to the exhaust manifold 5. The usual pop 
pet valves, as indicated at 2?, are associated with 20 
the inner end of the passages 9 and 20, and are 
actuated in the usual manner by Conventional 
mechanism. - 

The engine illustrated is of a relatively large 
type and the bore of the cylinders is of such diam- 2 
eter that a pair of devices is required to inject fuel 
charges of a quantity and character Such that 
there will be a proper intermingling of fuel With 
the compressed air in the cylinders to result in 
efficient operation of the engine. The passages 30 
9 are related With the cylinderS SO that air paSS 

ing therefrom will rotate and this is accomplished 
through arranging the passages tangentially to 
the inner walls of the cylinders and at an angle 
to the axis thereof. In this connection it should 35 
be noted that, in engines of this character, fuel 
charges are generally injected into the con 
pressed air in the cylinders under a pressure of 
more than 2,000 pounds per Square inch and that 
the atomization thereof must be such that the 40 resulting spray Will be quickly commingled with 
the-air and gasified upon entering the cylinders, 
as the time for accomplishing this result is very 
Short due to the fact that injection takes place 
just before the pistons reach top center at the 45 

Because of 
the degree of atomization required for efficient 
gasification of the liquid fuel, penetration of the 
compressed air by the injection fuel is limited and 
as a result, With engines having a relatively large 50 
cylinder bore, it is requisite that more than one 
injection device be utilized. In this connection, 
I have shown two injection devices preferably 
arranged so that they enter the cylinder in a sub 
stantially opposed relation. - 55 
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Each of the injection devices consist of a nOZ 

zle portion, indicated generally at 22, and a pump 
Section 23. A portion of the nozzle section ex 
tends through the Wall of the aSSociated cylinder 
and there is a passage therethrough. So that 
liquid fuel can be sprayed directly therefrom. 
The pump section includes an inner barrel 24 in 
Which the piston 25 reciprocates, and Surround 
ing each pump Section casing is a housing form 
ing a manifold 26, the manifolds of adjacent de 
vices on each side of the engine being intercon 
nected by conduits, as indicated at 27, which are 
in communication with a Source of liquid fuel 
Supply under a low pressure. Radial ports 28 
extend through the pump casing and barrels and 
are in open communication with the manifolds 
26, such ports being controlled by the movement 
of the plungers 25. 
low pressure, the portion of the pump section 
above the plunger will be maintained full of fuel 
whenever the ports 28 are uncovered by the 
plungers 25, but when the plungers 25 close the 
ports 28, then the fuel is trapped and further 
movement of the plungers Will discharge fuel 
from the nozzle under a high pressure, the 
amount of fuel being discharged depending upon 
the Stroke of the plungers after closing the portS. 

Each plunger has a guide portion 29 which 
slides in the pump casing and a coil spring 30 is 
arranged in each pump casing and engages the 
guide 29 and normally urges the plunger into a 
position uncovering the ports 28. A push rod 
mechanism is associated with each of the guides 
29 and each mechanism consists of a guide Sec 
tion 3 extending through a bearing 32 and an 
adjustable Section 33 arranged within the crank 
case. Beneath each push rod Section 33 is a rock 
lever 34, Such levers being mounted at their outer 
ends on Shafts 35. The free inner ends of the 
rock levers are provided With a longitudinally 
curving bearing face 36 upon which the lower 
end of a push rod Section 33 bears, and beneath. 
each of the rock levers is a cam 3. The cams 
On each Side. Of the engine are mounted upon a 
Shaft 38, and Such pair of Shafts are driven from 
the crank shaft by Suitable mechanism of the 
usual character. It will be noted that the springs 
30 exert a pressure against the push rod mecha 
nisms Sufficient to maintain them against the 
rock levers and Which in turn are thus maintained 
in engagement with the cams. 
Each of the nozzle Sections of the injection de 

vices are similar, and a description of one will 
Suffice for all. It includes a casing 39 having an 
extended portion is projecting through the wall 
Of the cylinder and a flanged portion 4 which is 
Secured to the Wall of a cylinder by bolts 42. Ex 
tending axially through the casing and its exten 
Sion is a passage 43 in which is arranged a valve 
44, the valve being grooved, as indicated at 45, to 
limit the flow of fuel through the extension as 
the paSSage in the extension and the valve are of 
Substantially the same diameter. A coil spring 
48 is arranged in the passage and bears against 
the casing extension 40 and a removable guide 
end 4 on the valve so that the valve head 48 is 
normally urged toward the conical wall forming 
the outlet end of the passage in the extension. A 
stop member 49 extends through the nozzle cas 
ing and limits the movement of the valve so that 
the head Will not quite touch the wall at the out 
let end of the casing extension. The passage 43 
communicates With the passage 50 in the neck of 
the nozzle casing Which is in communication with 
the paSSage in the pump casing containing the 

As the fuel Supply is under a. 
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barrel 24, and a one-way spring pressed valve 5f 
is arranged in Such passage to prevent back flow 
of the fuel from the nozzle section to the pump 
Section. 

Shafts 52 extend parallel with the cam shafts 5 
38 and exteriorly thereof. Fixed on such shafts 
52 are curved arms 53 which are arranged so that 
links 54 can connect the upper free ends thereof 
With the articulated Sections 33 of the push rod 
mechanisms. It Will be noted that the rock leverS O 
on opposite sides of the engine are arranged to 
extend in opposite directions, and therefore the 
push rod sections 33 must be moved in opposite 
directions along the curved faces of the rock 
levers in order to obtain similar adjustment of 15 
the push rod mechanisms on opposite sides of 
the cylinders. When the push rod sections 33 
are in the adjustment shown in Fig. 1, a maxi 
Inum stroke will be imparted to the plungers SO 
that maximum fuel charges Will be forced from 20 
the nozzle sections. As the push rod Sections 33 
are adjusted toward the pivoted end of the rock 
levers, the stroke imparted to the plungers be 
comes less and therefore the volume of the fuel 
charges delivered becomes less. The adjustment 25 
of the Sections 33 of the push rod mechanisms is 
accomplished by rocking the arms 53 which, by 
means of links 54, will push the rod Sections any 
where along the curved faces 36 of the rock levers. 
When the push rod sections are adjusted so that 30 
they are adjacent the ends of the curved rock 
lever faces nearest the shafts 35, then the recip 
rocation of the plungers is of Such length that the 
ports 28 will not be closed and then the engine 
Will be stopped as no fuel will be injected into the 35 
cylinders. 
The shafts 52 are connected by means which 

I Will now describe so that they can be operated 
in Unison. Near the front of the engine an arrin 
55 is fixed to One of the Shafts 52 and a gear 40 
Segment 5S is fixed to the other shaft 52. T?esh 
ing with Such gear Segment is another gear Seg 
ment 5 which is journalled on a shaft 53 
mounted in a housing 59 on One Side of the crank 
case block. This gear segment 5 is in the form 45 
of a bell crank and has a fork portion S extend 
ing in an upward direction, and transversely 
across the fork portion of the bell crank lever 
is a pin 6 secured by a nut 62. A rod 63 ex 
tends transversely of the crank case and Cine end 50 
thereof extends through an opening formed in 
the pin. 6, the other end being pivotally con 
nected to the arm 55 on the shaft 2. This rod is 
provided with a fange 64 and the casing extein 
sion 59 is provided with a flange 65 to serve as 55 
bearings for the ends of a coil Spring 66 which 
Surrounds the rod 63. Tihe end of the rod ex 
tending through the bolt 6 E is threaded and the 
position of the rod relative to the fork 6 is 
determined and adjusted by means of the bear- 60 
ing member 6 and the nut 63. It will be 
seen that the geared relation of the Segments 53 
and 5 will cause the shaftS 52 to be rotated in 
opposite directions upon reciprocation of the rod 
63 and thus the connections from the sihafts 52 65 
to the push rod Sections 33 will cause a simul 
taneous and uniform regulation of all of the 
plunger portions of the injection devices. 

In Order to regulate the axial position of the 
rod £3, I propose to employ servo-mechanism. 70 
Which is automatically controiled by means of a 
governor, and the governor is of a character Sueh 
that its effectiveness can be manually regulated. 
On the front end of the shaft 52, adjacent the 

arm 55, is fixed a bracket 69 upon which a bell 75 
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Crank 70 is pivotally mounted by means of a pin 

. Such bell crank extends in a horizontal 
plane and the arm 72 is provided with a forked 
end which engages with a sleeve 3 mounted up 
On the hollow shaft 3 of the servo-device. The 
end of Such shaft engages with an abutment on 
the arm 55 So that axial movement of the shaft 
4 will rock the arm 55 and transmit axial move 
ment to the rod 33 which, in turn, Will rotate the 
shafts 52 through the mechanism heretofore de 
Scribed and thus regulate the push rod sections 
33 on the curved faces. 36 of the rock levers, 
“Whereby the volume in the fuel charges injected 
into the cylinder from the nozzles is regulated. 
A. Servo-cylinder 5 is fixed to one side of the 
crank case, and leading into the closed end 
thereof is a conduit which is in open com 
munication with the pressure lubricating systern 
of the engine. Within the cylinder 75 is a piston 

through which the hollow shaft extends and 
thus oil flowing into the cylinder can pass 
through the hollow shaft and through radially 
extending outlet ports 8 when they are uncov 
ered. The sleeve 73 is also provided with radial 
ports, as indicated at 19, and When these ports 
register with the ports 78, then lubricant flows 
through the Servo-cylinder directly into the crank 
case, but when the sleeve 73 is moved to a posi 
tion. So that the ports 9 do not register with the 
ports 78 in the hollow shaft, then oil is trapped in 
the cylinder and will move the piston 7 toward 
the right, looking at Fig. 4, against the action of 
the coil spring 66. 
The position of the sleeve i3 is controlled by 

the bell crank and the arm 80 thereof ter 
minates in a fork which engages with a collar 8 
slidably mounted on the cam shaft 38 adjacent 
the arm 55. This can shaft terminates in a hol 
low end into which is telescoped a shaft 82 and 
a bolt 83 secures the collar, the cam shaft and 
the shaft 82 together so that they will rotate in 
unison, however, the collar can be adjusted axially 
on the cam shaft due to the slots 84 provided 
therethrough. 
Governor mechanism is associated With the 

front end of the cam shaft just previously re 
ferred to and includes a casing 85 which is keyed 
to the end of the camshaft and has fixed thereto 
an arbor 86 carrying shafts 8 upon which gov 
ernor weights 88 are pivotally mounted. The gov 
ernor weights have arms which engage With a 
flange on a bearing member 89 which is Screwed 
upon the front end of the shaft 82, and arranged 
Within the end of the can shaft is provided a coil 
spring 93 which engages against a shoulder on the 
shaft, 82 and the arbor member 86 to normally 
move the shaft 82 in Wardly. So that the bearing 
member 89 will tend to move the governor Weights 
to the position shown in Fig. 4. 
As the speed of the engine increases or de 

creases, the rotation of the camshafts will like 
wise increase or decrease and upon an increase 
in speed the governor weights 88 will move out 
wardly, thus moving the bearing member and the 
shaft 82 fixed thereto axially in a direction aWay 
from the front end of the hollow cam Shaft. Such 
movement, the through means of the bolt 83, will 
move the collar 8 and SWing the bell crank on its 
pivot I, thereby moving the sleeve 73 in a direc 
tion such that the ports 9 will move to register 
with the ports 8 and upon registration of Such 
ports lubricant flow will be unrestricted through 
the shaft mechanism, and the Spring 66 will move 
the rod 63 axially toward the left, as viewed in 
Fig. 4, thus moving the push rod mechanisms 33 

3 
On both sides of the engine in an outward direc 
tion and thereby reducing the effective stroke of 
the fuel injection plungers whereby a smaller vol 
ume of fuel Will be injected into the cylinders. 
Conversely as the Speed of the engine is reduced, 5 
the governor weights will move toward each other 
allowing the Spring 90 to push the shaft 82 in 
Wardly of the cam shaft and to move the sleeve 
8 rearwardly of the engine and thereby move the 
bell Crank 70 in a direction such that the sleeve 10 
T3 is moved toward the right, as viewed in Fig. 
4. Thus the ports 79 move out of registration with 
the ports 78 and trap the lubricant flowing into 
the servo-cylinder so that the pressure Will move 
the piston 77 toward the right, and through its 15 
engagement With the arm 55 Will rock the same 
toward the right and impart a similar movement 
to the rod 63. This movement of the arm and the 
rod Will rock the shaft. 52, associated with the arm, 
clockwise and the other shaft 52 counter-clock- 20 
Wise and thus will move the push rod sections 33 
in a direction toward the free ends of the curved 
bearing faces and thereby increase the effective 
plunger Strokes so that the volume of fuel injected 
from the nozzles will be increased. 25 

he governor rechanism will in this manner 
maintain a constant R. P. M. of the engine due to 
the fact that it automatically regulates all of the 
fuel injection devices as the load increases or de 
Crea.SeS. I provide manually adjustable mech- 30 
anism so that the R. P. M. of the engine which the 
governor Will maintain can be readily varied as the 
contingencies of the engine operation may demand. 
To this end, enclose the governor mechanism 

with a forwardly extending housing 9 which is 35 
detachably Secured to the front end of the Crank 
case and provided with an interior bearing 92 in 
which a cylinder 93 can reciprocate. This cyl 
inder is provided at its rear end with a bearing 
disc 94 with which a flange 95, on the bearing 89, 40 
is associated, such bearing having a guide end 
96 extending beyond the flange 95 and telescop 
ing through the disc and into the cylinder 93 
for the purpose of supporting the outer end of 
the shaft 82. Within the cylinder 93 is a piston 45 
9 and between the end of the cylinder and the 
piston is a coil spring 98. It will be noted that 
the coil spring 98 will maintain the end of the 
cylinder in a pressure relation against the bear 
ing disc 94 which in turn will be under pressure 50 
against the flange 95 on the bearing member 83. 
Assuming that the piston 9 is held stationary, 
the spring 98 will in this manner assist the Spring 
9 in its effort tending to move the shaft 32 in 
wardly of the hollow end of the cam shaft and 55 
thus normally tending to move the governor 
weights into ineffective position. 
By adjusting the position of the piston 97, the 

R. P. M. at Which the governor weights Will be 
come effective can be regulated. To this end, I go 
provide a bell crank 99, which is fixed on a shaft 

carried by the casing 98, having an arm () 
engaging with the piston 3 and another arm 2 
extending externally of the casing. On the shaft 
58 extending through the front of the casing fo3 65 
is an arm. E 64 and a link 35 pivotally connects 
the arm 04 with the arm (2. The bell crank 
57 is rotatably mounted on the shaft 58 and such 
shaft is carried by Suitable bearings 6 mounted 
in the housing 3. The shaft 58 is formed with 70 
an enlarged portion from which lugs 68 ex 
tend radially, and the periphery of this enlarged 
portion 07 between each of the lugs is formed 
With pairs of oppositely tapering faces (9 upon 
which rollers O are seated. In the operation 75 
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4. 
of the clutch, the lugs 4 will engage the advance 
rollers of each pair and unwedge them thus al 
lowing free movement of the device, but when 
the manual adjustment is completed and the Op 
erating lever released then the rollers will all 
wedge and thus lock the mechanism. Coil springs 

extend through each of the lugs and normally 
urge the adjacent rollers in a direction away from 
the lugs so that they are thus moved upwardly 
on the inclined faces G9 and into contact with 
the surrounding portion 2 of the casing 03. 
The casing 2 is provided with a cover 3 hav 
ing lugs 4 extending inwardly thereof inter 
mediate the lugs on the enlarged portion of the 
shaft 58, and there is a roller between each of 
the lugs on the housing cover and on the enlarged 
portion of the shaft. Extending from the cover 

3 is an arm With which Suitable linkage Or 
levers, as indicated at 5, can be associated for 
manual actuation. Upon rotation of this cover 
f 13, relative to its associated casing ff2, the lugs 
4 Will be rotated and will unwedge the rollers 

i ) from the faces 9 and the casing 12 so that 
the shaft 58 can be rotated, this rotation taking 
place through the engagement of the lugs f4 
against the rollers which will be moved to bear 
against the lugs 38. Upon release of manual 
pressure on the arm 5, then the springs ff 
will move with the rollers into a wedging position 
between the faces 9 and the casing 2. As a 
result, the shaft 58 can be manually rotated very 
readily and it will be locked in any position at 
which manual pressure is released. Rotation of 
the shaft 58 Will rock the arm 5 and the bell 
crank 02 through means of the link 5, and in 
this manner the position of the arm of can be 
adjusted and thus regulate the position of the 
piston 9. As the arm 8 moves the plunger to 
ward the governor mechanism, increased rota 
tion will be required to move the governor weights 
outwardly as the pressure against the bearing 
member 89 has in this manner been increased 
and, under such circumstances, an increased 
R. P. M. of the engine must be attained before the 
governor will actuate the servo-mechanism to 
decrease the volume of the fuel charges. Like 
Wise when the arm 0 is moved forwardly, there 
is less pressure exerted by the piston 9 against 
the cylinder 93 and the bearing member 87 so 
that governor weights can become effective at a 
lower R. P. M. and will thus control the quantity 
in the fuel charges so that a lower engine R. P. M. 
will be maintained irrespective of the load. 
The mechanism herein described for control 

ling the fuel injection devices is preferably set 
So that the governor mechanism is ineffective 
below 600 R. P. M. which is sufficient for idling of 
the engine and therefore it is assured that Sufi 
cient fuel will always be introduced into the cyl 
inders to provide a mixture which will cause con 
tinued operation of the engine without stalling. 
It will be understood, however, that the gover 
nor mechanism can be set within any practical 
range of engine Speed and that the mechanism 
can be readily adjusted as the contingencies of 
operation may require. It will therefore be seen 
that while the injection devices are operated au 
tomatically through servo-mechanism control by 
a governor, Still this regulation is manually ad 
justable which is desirable for engines utilized as 
the power plant for boats, trucks, aeroplanes and 
passenger vehicles and for any other use in which 
there is a variable load on the engine. 
Although the invention has been described in 

connection with a specific embodiment, the prin 
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ciples involved are susceptible of numerous other 
applications which will readily occur to persons 
skilled in the art. The invention is therefore to 
be limited only as indicated by the scope of the 
appended claims. 5 
What I claim is: 
1. In an internal combustion engine, fuel in 

jection mechanism including means adjustable to 
regulate the fuel volume delivered, a cam Shaft 
for actuating said adjustable means to cause in- 10 
jections, said shaft having a hollow end, servo 
mechanism connected to regulate the adjustable 
mechanism, an axially movable rod in the hollow 
end of the shaft, means connecting the rod with 
the servo-mechanism, and governor means on the 5 
shaft operatively associated with the shaft to con 
trol the axial position thereof. 

2. In an internal combustion engine, fuel in 
jection mechanism including adjustable means 
for regulating the fuel volume delivered, a cam 20 
Shaft aSSociated to actuate said mechanism, said 
shaft having a hollow end, servo-mechanism con 
nected to regulate said adjustable means, an ax 
ially movable rod in the hollow-shaft end, a con 
nection between the rod and the servo-mecha- 25 
nism, Spring means in the shaft engaging the rod 
to move the Servo-mechanism into ineffective po 
Sition, and governor means carried by the shaft 
and aSSociated With the rod to move it in a direc 
tion opposed to the spring pressure above a pre- 30 
determined shaft Speed whereby the servo-mech 
anism becomes effective. 

3. In an internal combustion engine, fuel in 
jection mechanism including adjustable actuat 
ing means, a housing having an interior bear- 35 
ing, a cylinder axially movable in the bearing, a 
plunger in the housing, Spring means between 
the cylinder end and the plunger end, means as 
Sociated with the plunger to regulate its axial 
position, a rod connected to regulate the adjust- 40 
able actuating means and engaging at one end 
against the cylinder, and governor means asso 
ciated with the rod to move it toward the piston 
as the centrifugal force overcomes the spring 
preSSure, 45 
4. In an internal combustion engine, fuel in 

jection mechanism including means adjustable to 
regulate the volume delivered, a camshaft asso 
ciated to actuate Said mechanism, servo-mecha 
nism connected to control said adjustable means, 50 
connecting mechanism carried by the shaft for 
regulating the servo-mechanism, spring means 
engaging the connecting mechanism to normally 
move the servo-mechanism into ineffective posi 
tion, and governor means carried by the shaft and 55 
aSSociated With the connecting mechanism to 
move it in a direction opposed to the spring pres 
Sure above a predetermined shaft speed whereby 
placing the servo-mechanism in effective posi 
tion. 30 

5. In an internal combustion engine, fuel in 
jection mechanism including adjustable means 
for regulating the volume delivered, a camshaft 
aSSociated to actuate said mechanism, said shaft 
having a hollow end, a servo-mechanism for reg- 65 
ulating the adjustable means, a control sleeve 
slidable on said shaft and connected with the 
Servo-mechanisrin, an axially movable rod in the 
hollow shaft end, a corinection between the sleeve 
and the rod, governor means carried by the shaft 70 
and associated with the rod to move it in a direc 
tion placing the sleeve in position to maintain 
the Servo-mechanism in effective relation when 
the shaft is rotating above a predetermined Speed, 
and Spring means opposing the movement of the 75 
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rod in a direction tending to move the Servo 
mechanism into effective relation. 

6. In an internal combustion engine, a pair 
of fuel injection mechanisms having adjustable 
regulating means, connecting means between the 
adjustable regulating means of the pair of in 
jection mechanisms, a SerWO-mechanism engage 
able With Said connecting means, spring means 
normally urging the connecting means in a di 

rection adjusting the injection mechanisms for 
Small fuel volume delivery, and governor means 
connected to regulate the servo-mechanism above 
a predetermined engine Speed whereby it will 
move the connecting means in a direction to ad 
just the injection mechanisms for increasing the 
fuel volume delivery. 

JESSE G, WINCENT. 


