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GINE CORPORATION, OF CAMDEN, NEWJERSEY, A CORPORATION of NEWJERSEY 
FUEL-FEED-CONTROL MEANS FOR INTERNAL-COMBUSTION ENGINES 

Application filed September 13, 1927. Serial No. 219,254. 
In the operation of internal combustion en 

gines of the Diesel type in which a liquid fuel, 
such as oil, is employed it is desirable that 
the beginning of the discharge of fuel into 
the engine cylinder shall be begun at a point 
from 10 to 8 degrees in advance of the top 
dead center position of the crank shaft. It 
also happens that it is necessary or desirable 
at times to vary, the amount of fuel fed to 

... 10 the engine cylinders as by decreasing the same 

st) 

'S 

5) 

when less power is required but even in such 
case it is still desirable for the sake of econ 
omy in the use of fuel, if for no other reason, 
that the beginning of the discharge of fuel 
into the cylinders of the engine structure shall 
take place at the point above stated with re 
spect to the top dead center position of the 
crank shaft. ... 
The general object of the invention is to 

providê means whereby the amount of fuel 
fed to the cylinder of an internal combustion 
engine may be varied, without changing to 
any substantial extent the point at which the 
initial discharge of fuel into the engine cyl 
inder is effected with respect to the top dead 
center position of the crankshaft. 

ing the lost motion between the camshaft of 
an internal combustion engine structure and 
the fuel feeding means thereof and for simul 
taneously varying the relation of the lost mo 
tion regulating and controlling means with 
respect to the cams of the cam shaft and con 
sequently with respect to the top dead center 
position of the crank shaft. : - - - 
Other objects and advantages of the inven 

tion will appear in the detailed description 
thereof which follows or will become appar 
ent from such description. . . , - - , 
In the drawings I have illustrated various 

mechanical embodiments of the means em 
bodying the invention and it is to be under 
stood that the invention may be embodied in 
other means than are shown in the drawings. 
The essential purpose of the invention is to 

provide means whereby the control of the 
amount of fuel fed into the cylinder of an 
internal combustion engine may be varied 
and controlled without varying substantially 

It also is an object of the invention to pro 
vide means of simple construction for vary 

the initial point of discharge with respect to 
the top dead center position of the crank 
shaft. " ? ? ??? - - 

In the drawings: 
Fig. 1 is a view in transverse vertical sec 

tion of an internal combustion engine pro 
vided with means embodying the invention; Fig. 2 is a similar view of a fragmentary 
portion of the structure, embodied in Fig. i, 
enlarged so as to indicate more clearly the 
structure.thereof; 

Fig. 3 is a view similar to that shown in 
Fig. 2 illustrating a modified construction 
of means embodying the invention; 

Fig. 4 is a view insectional elevation taken 
on the line 4-4 of Fig. 3; . . 

Fig. 5 is a view similar to that of Figs. 2 
and 3 but showing still another modified con 
struction of means embodying the invention; 

Fig. 6 is a vertical sectional view of the 
upper portion of an internal combustion en 
gine structure showing a modified constru 
tion of fuel feed controlling means; and 

Fig. 7 is a view similar to that shown in 
Fig.6 but showing a modified construction 
offeed controlling means embodying the in 
vention. 

In the drawings I have shown a crank cas 
ing 1, a crankshaft 2, an engine cylinder 3, a 
cylinder head 4, a piston 5 adapted to recipro 
cate in the cylinder 3 and a piston rod6 con 
necting the piston with the crank arms of the 
crankshaft 2. - ". . . . . . . . 

In the construction as illustrated liquid 
fuel is discharged from spray nozzles 7 (there 
being one spray nozzle for each engine cylin 
der), such fuel being supplied to the said 
spray nozzles through pipes 8 having connec 
tion with a supply of liquid fuel (not shown) 
under constant pressure. . . 
A gear 10 is mounted upon the crankshaft 

2 and is in engagement with a gear 11 mounted 
cupon and rigidly connected with a camshaft 
intervals in proper relation to the respective 
engine cylinders. Each of these disks is pro 
vided with a cam projection 14 which is 
adapted to contact with and to operate means 
for actuating and controlling the valves of 
the spray nozzles to thereby control the feed 

60 

65 

O 

75 

80 

90 

12 upon which cam disks 13 are secured at 
95 

100 



O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 

of fuel into the engine cylinders. In the sev 
eral forms of construction the connections 
between the camshaft and the feeding means, 
whether it be a spray nozzle or a pump for 
forcing fuel into the engine cylinders, Com 
prise or include lost motion means and it is 
to the latter means that the invention re 
lates. The gears 10 and 11 are employed for 
operating the cam shafts shown in the Sev 
eral forms of construction illustrated in Figs. 
1 to 5 inclusive. 
In Figs. 1 and 2 I have provided a link 20 

pivotally connected at its outer end to the 
upper end of an arm 21 secured to a shaft 22 
which may be manually rotated by means 
of a handle 23 which is located in adjoining 
relation to a quadrant 24 having teeth 25 upon 
the convex edge with which a spring pressed 
catch 27 is adapted to engage to hold the 
handle in any position or to which it may be 
adjusted, the arm 21 being likewise, in cont 
sequence, held in its corresponding adjusted 
position. The shaft 22 is journaled in bear 
ings provided in the upper ends of brackets 
28 supported upon a stationary portion 29 
of the frame of the structure upon which also 
the quadrant 24 is supported. The inner end 
of the link 20 is provided with a roller 30 
which is adapted to contact with the can disk 
13 and the cam projection 14. The said link 
20 terminates in an upwardly projecting por 
tion 31, the surface 32 of which is inclined 
as shown and extends upwardly in a direc 
tion away from a vertical line through the 
axis of the shaft 12 or in an outward direc 
tion. The surface 32 usually is spaced from 
and is adapted to contact with the lower end 
of an actuating rod 33. The lower end of the 
said rod is guided by means of a bearing guide 
34 supported in any suitable manner upon a 
stationary part of the frame of the engine 
structure. The upper end of the rod 33, in 
the construction shown, is connected with 
the outer end of a level 35 pivoted at its op 
posite end to the upper end of a bracket 36 
supported upon the upper side of the cylinder 
head 4. The said lever 35 is connected inter 
mediate its ends as shown at 37 to the upper 
end of a rod 38 which is adapted to be lifted 
upon upward movement of the rod 33 and 
lever 35 to open a valve (not shown) at the 
lower end of the spray nozzle 7. 
In the case of a multi-cylinder structure it 

yvill be understood that lost motion feed con 
trolling means such as described is associated 
with each cylinder. 

It will be apparent that by adjusting the 
link 20 and the surface 32 the projecting 
portion 31 inwardly or outwardly so as to 
vary the lost motion of the feed operating 
and controlling means, the period during 
which the feeding of fuel is effected at each 
operation may be varied but notwithstanding 
such variation it is desirable, as has been pre 
viously pointed out, that the point with re 
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spect to the top dead center position of the 
crankshaft at which the discharge of fuel be 
gins at each feeding Operation shall remain 
substantially unchanged. If it be desired to 
decrease the amount of fuel Supplied to the 
engine cylinder or cylinders the link 20 should 
be adjusted outwardly or toward the right, 
having reference to Figs. 1 and 2 of the draw 
ings. Such an adjustment increases, as is ob 
vious, the amount of lost motion between the 
surface 32 and the adjoining end of the actu 
ating rod 33. At the same time the roller 30 
is moved in a direction opposite that of the 
rotation of the cam disk 13 and cam projec 
tion 14 thereon so that the latter contacts 
with the roller 30 at an earlier point or mo 
ment in its rotation and at an earlier point 
in the rotation of the crankshaft with respect 
to its top dead center position. It follows, 
therefore, that a certain portion of the Sur 
face of the cam projection 14 passes under 
neath and in contact with the roller 30 before 
the surface 32 of the projection 31 contacts 
with the lower adjoining end of the rod 33. 
The parts are so constructed and related to 
each other that at the moment of contact and 
elevation of the rod 33 to actuate the lever 35 
to open the valve of the spray nozzle 7 or to 
actuate any other feeding means the crank 
shaft has arrived at a position 10 to 8 degrees, 
as may be elected, in advance of its top dead 
center position. The initial feeding of the 
fuelis thus given at the point desired. " A por 
tion of the Surface of the cam projection 14 
having already passed underneath and in con 
tact with the roller 30 and a portion only 
of the remaining surface thereof being effec 
tive to cause elevation of the rod 33, it fol 
lows that the latter is held in elevated posi 
tion for a short period of time, thereby re 
ducing the quantity of fuel fed into the en 
gine eylinder or eylinders. ?f, however, the 
link 20 be adjusted in the opposite direction 
so as to decrease the amount of lost motion 
between the surface 32 and the adjoining low 
er end of the actuating rod 33, a reverse re 
sult is brought about; that is, the actuating 
rod 33 is held in elevated position by the cam 
projection 14 for a long period but the latter 
contacts with the roller 30 at a later period 
in its rotation whereby the initial feeding ac 
tion is effected at Substantially the same posi 
tion with respect to the top dead center posi 
tion of the crankshaft. 

In Figs. 3 to 5 inclusive I have shown modi 
fications of the structure in which the parts 
12, 18, 14, 22, 23, 24, 25, 27, 28, 29 and 33 are identical with the parts correspondingly des 
ignated in Figs, 1 and 2 of the drawings. 
In Figs. 3 and 4 I have provided a link 40 

pivoted at its outer end to the upper end of 
an arm 41 rigidly mounted upon the oscillat 
able shaft 22, which shaft is adapted to be 
oscillated or actuated by the handle 23. At 
its inner end the link 40 is provided with a 
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roller 43 (corresponding to the roller:30 in 
Figs. 1 and 2) and is also provided with an 
upwardly extending projection 44, which may 
be referred to as an actuator, between the up 
per end of which and the lower adjoining end 
of the rod 33 a wedge shaped member 45 is lo 
cated. The wedge 45 is pivotally connected 
at its outer end to the upper end of an arm 46 
mounted upon the oscillatable or rock shaft 
22. Upon oscillating or rocking the shaft 22 
the arms 41 and 46 are likewise oscillated or 
rocked. Upon the rocking of the said arms 
41 and 46 outwardly the links 40 and 45 are 
moved outwardly or if the said arms are os 
cillated or rocked in the opposite direction 
the said links 40 and 45 are moved inwardly. 
The operation of the link 40 and wedge 45 in 
their control of the feeding of fuel to the en 
gine cylinder or cylinders is identical with 
the operation as described in connection with 
the construction disclosed in 
of the drawings. - 

In the construction as illustrated in Fig. 5 
I have provided a link 50 mounted upon an ec 
centric 51 which is secured upon the rock 

Figs. 1 and 2 

shaft 22. At its inner end the link 50 is pro 
vided with a roller 53 which rests upon the 
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cam disk 13 and is actuated by the cam pro 
jection 14 which contacts there with. The 
link 50 is also provided at its inner end with 
an upwardly extending projection 54 which 
may be referred to as an actuator between the 
upper end of which and the lower end of the 
actuating rod 33 a wedge 55 is located, which 
wedge is pivoted at its outer end to an arm 
56 secured to the rock shaft 22. The opera 
tion of the link 50 and the wedge 55 to con 
trol the fuel feeding operation is identical 
with the similar operations of the corre 
sponding mechanisms illustrated in Figs. 1 
and 2 and 3 and 4. 

In Fig. 6 I have shown a construction in 
which the feed control mechanism corre 
sponding to the similar mechanism previous 
ly described and illustrated in Figs. 1 to 5 
of the drawings is located at the upper part 
of the engine structure. In said Fig.6 I 
have shown a camshaft 59 journaled in Brack. 
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ets, only one of which is shown at 60, which 
cam shaft is provided with cam disks, only: 
one of which is shown at 61, having cam 
projections 62 thereon which co-operate with 
a roller 63 upon the lower adjoining end 
portion of a link 64 pivoted upon an eccentric 
65 secured to the oscillatable or rock shaft 
66 journaled in brackets, only one of which 
is shown at 67. The link 64 may be re 
ferred to as an actuator. The shaft 66 is 
adapted to be rocked by means of a handle 
68 secured to one end thereof and located 
in co-operative relation to a quadrant 69, the 
convex edge of which is provided with teeth 
70 with which a spring pressed catch 71 co 
operates. The engagement of the catch 71 
with the teeth 70 holds the handle 68together 

with the shaft 66 in any position to which the 
same may be adjusted. The quadrant 69 is 
supported upon arms 72 which project from 
one of the brackets 67. An arm 73 is se 
cured at its outer end to the rock shaft 66 
and is adapted to be rocked or oscillated by 
the rocking movements of said shaft. A de 
pending wedge. 75 is pivoted at its upper 
end to the inner end of the arm 73. The 
said Wedge is located between a projection 
76 upon the lower end of the link 64 and an 
out Wardly extending projection 77 upon the 
lower end of a depending arm 78 of a bell 
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crank lever, the other arm 79 of which ex 
tends in Wardly and is connected to the rod 80 
38 to actuate the same to effect opening of 
the valve (not shown) at the lower end of 
the spray nozzle 7. The bell crank lever 
comprising the arms 78 and 79 is pivoted upon 
a rod 80 supported upon the brackets 67. 

It will be understood that a lost motion 
feed control mechanism such as is illustrated 
by the parts 61, 62,63,64,73, 75, 76, 77,78, 
79 and 80 is associated with each cylinder 
of a multi-cylinder engine structure. 
In Fig. 7 I have shown a construction com 

prising a cam shaft 59, brackets 60 and cam 
discs 61 having cam projections 62 similar 
to the corresponding parts shown in Fig. 6 
of the drawings. 
In the construction as illustrated in this 

figure of the drawings I have provided a se 
ries of angular levers pivotally mounted upon 
a rock shaft, one end of each of which le 
yers is connected with a fuel feeding means 
for actuating the same, while the opposite 
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end thereof is adapted to be acted upon di 
rectly by cams mounted upon a revoluble 
cam shaft and have also provided the last 
mentioned end of each of said levers with 
adjustable means so related to the cams with 
which they are respectively associated that 
upon adjustment thereof with respect to the 
said cams variation of the feeding of fuel 
may be affected. 
A roller 85 mounted upon the lower end 

of an adjustable arm or support 86 is held in 
co-operative relation with respect to the ro 
tating cam disk 61 and is adapted to contact 
with and to be actuated by the cam projection 
62 thereon. The support 86 for the roller 85 
is slidably mounted upon the outwardly and 
downwardly extending arm 87 of an angular 
lever 88, the other or opposite arm 89 of which 
is connected with the rod 38 to actuate the 
same to control the valve of the spray noz 
zle 7. The angular arm 88 is pivoted upon a 
rock shaft 90 journaled in brackets, only one 
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of which is indicated at 91. The shaft 90 is 
adapted to be rocked by means of a handle 92 
secured to one end thereof, which handle pro 
jects in co-operative relation to a quadrant 
93 (supported in any suitable manner upon a 
stationary part of the engine structure) the 
convex edge of which is provided with teeth 
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94 which are adapted to be engaged by means 
of a spring pressed catch 95. The airlin 86 
is mounted within a suitable slot 96 provided 
in the upper outer side of the arm 8 and 
is provided with a projection 97 to the up 
per end of which the outer end of a link 98 is pivotally connected, the opposite end of 
which is pivotally connected to the upper end 
of an alm 99 secured to the rockshaft 90 pre 
viously referred to. It will be apparent that 
upon rocking of the rock shaft 90 the artin 99 
is likewise rocked, as a result of which the 
supporting arm 86 is adjusted in one direc 
tion or the other (depending upon the direc 
tion of the rocking movement) so as to valry 
the position of the roller 85 with respect to 
the can disk 61. It will be understood that 
the eam shaft 59 and the cam disk Oi caan 
disks the eon rotate in an anti-clockwise di 
rection. If the arm 86 be adjusted outward 
ly the result is that the can projection 62 
contacts with the roller 85 at a sightly later 
point in its revolution and in consequence of 
which the roller S5 is held depressel for a 
shorter period resultiing in shorter periodis 
of fuel feed at each revolution of the can 
shaft. If, on the other hand, the supporting 
arum 86 should be adjusted in the Opposite di 
rection or toward the axis of the rock shaft 
90, the roile 85 is adjusted into a position 
such that the can projection 62 contacts 
there with at an earlier point or noveline; it in 
its revolution, in consequence of which the 
periods during which the rolle S5 is held 
depressed are increased resuliting in inci'el 3ed 
fuel feed at each fuel discharging Opera 
tion. Upon reference to Fig. it will be a 
parent that when the supporting airlin is al 
justed inwardly the distance between the 
axes of the roller 85 and calm 61 is increasel 
whereas it adjustment is outward the dis 
tance is deceased. 

It will be inderstood that the feeding coil 
trolling mechanism illustrated in Fig. is 
duplicated for each cylinder of a multi-cyl 
in der engii18 structilie. 

It will be understood that the can shafts 59 
of the constructions illustrated in Figs. (5 
and are operated by means of geal' trains be 
tween the crank shaft and the said can shaft. 

It will be seen that by my invention I have 
provided simple meals easily controlled aid 
regulated for controlling and regulating the 
feeding of fuel into the cylinders of internal 
combustion engines, whether the said control 
be employed for opening the valve of Spi'ay 
nozzles as illustrated or for controlling the 
operation of punaps by means of which fliel is 
forced into the engine cylinders. 
Having thus described any invention, what 

I claim and desire to secure by Lette's Pat 
ent is : 

1. in mechanism for controlling the mea is 
for feeding fuel into the cylinder of an inter 

1,803,515 

nal combustion engine, the combination of a 
camshaft having a cam thereon, rotation of 
the said camshaft being effected by the crank 
shaft of the engine, an actuating rod inter 
posed between the fuel feeding means and 
the said camshaft, means adapted to be actu 
ated by the can upon said cam shaft for ac 
tuating the said 'od, the said last mentioned 
means being spaced from the said rod, ad 
justable means interposed between the said 
means and the said rod whereby the lost mo 
tion space between the Said means and the 
said rod may be varied, and means for ad 
justing the said cam actuated means tan 
???y of the said can simultaneously with 
the adjustment of the said adjustable lost 
motion controlling means. 

2. In mechanism for controlling the opera 
tion of the fuel feeding device of an internal 
combustion engine, the combination of a cam 
shaft adapted to be rotated from the crank 
shaft of the engine, which can shaft is pro 
vided with a cam disk having a cam projec 
tion thereon, an actuating rod having con 
nection with the fuel feeding means, an ac 
tuator for the said actuating rod, which ac 
tulator is adapted to be actuated by the said 
can projection and the said actuator being 
spaced from the adjoining end of said rod, 
adjustable means interposed between the said 
actuator and the said actuating rod for vary 
ing the lost motion space therebetween, and 
means for adjusting the said actuator in the 
plane of said disk and transversely of the 
axis of rotation thereof, simultaneously with 
the adjusting of the said interposed lost mo 
tion controlling means for varying the posi 
tion of the said actuator with respect to the 
circuimference of the said cam disk. 

3. In mechanism for controlling the op 
eration of the fuel feeding means of an in 
ternal combustion engine, the combination of 
a can shaft adapted to be rotated by means 
interposed between it and the crank shaft of 
the engine, which camshaft is provided with 
a disk having a can projection thereon, a 
device having connection with the said fuel 
feeding means, a portion of which device is 
located in cooperative spaced relation to the 
said can disk and the said cam projection 
thereon, a pivotally supported actuator inter 
posed between the said cam disk and the cam 
projection thereon and the said device, said 
actuator being spaced from the said device 
to provide lost motion, adjustable means in 
terposed between the Said actuator and the 
said device for controlling the amount of 
lost motion, and means for adjusting the said 
actuator transversely of the axis of the said 
cam disk and in the plane thereof to vary 
its position with respect to the periphery of 
Said disk. 

4. In mechanism for controlling the opera 
tion of the liquid fuel feeding means of an 
internal combustion engine, the combination 
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of a camshaft having a cam disk thereon pro vided with a cam projection upon its periph 
ery, which cam shaft is rotated by means in 
terposed between it and the crankshaft of the 
engine, a device interposed between the said 
cam disk and cam and the said fuel feeding 
means, one portion of which device is located 
in operative spaced relation to the said cam 
disk and cam, a pivotally supported actuator 
resting upon the said cam disk and adapted 
to be actuated by the said cam projection, 
said actuator being located between the said 
cam disk and the adjoining portion of the said 
device and spaced from the latter, the surface 
of the said actuator adjoining the said device 
being beveled outwardly, and means for ad 
justing the said actuator transversely of the 
axis of the said cam disk to vary its position 
with respect to the latter and with respect to 
the adjoining portion of said device. 

5. In mechanism for controlling the feed 
ing operation of means for feeding liquid 
fuel to the cylinder of an internal combus 
tion engine, the combination of a cam shaft 
having a cam disk thereon provided with a 
cam projection, rotation of which shaft is ef 
fected by means interposed between it and the 
engine crank shaft, a device interposed be 
tween the liquid fuel feeding means and the 
said cam disk and being spaced from the lat 
ter, a rock shaft, an arm mounted thereon, 
a link having pivotal connection at its outer 
end to the said arm, the inner end of said 
link being interposed between the said can 
disk and the said device and spaced from the 
latter, the said inner end of the Said link hav 
ing an inclined surface whereby upon the 
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rocking of the said arm to effect movement of 
the said link relatively to the said cam disk 
and the said device the width of the space 
between the one end of said link and the ad 
joining portion of said device is varied, the 
position of the inner end of said link with re 
spect to the periphery of the said cam disk 
being simultaneously varied. 

6. In mechanism for controlling the oper 
ation of the liquid fuel feeding means of an 
internal combustion engine, the combination 
of a cam shaft having a calm disk provided 
with a cam projection, rotation of the said 
camshaft being effected by means interposed 
between it and the crank shaft of the engine, 
a device interposed between the said fuel 
feeding means and the said cam disk, the said 
device being operatively related at one end 
to the said fuel feeding means and at its op 
posite end being spaced from the said cam 
disk and the cam projection thereon, a rock 
shaft having a laterally projecting arm rig 
idly connected therewith, means for effecting 
rocking movement of said shaft and of the 
said arm, and a link having pivotal connec 
tion at its outer end with the said arm, the 
inner end of said link resting upon the said 
cam disk and being provided with a projec 

5 

tion extending transversely of the axis of 
the said disk, which projection is provided 
upon its outer end with a surface which is 
inclined upwardly from its inner end, which 
surface is normally in spaced relation to the 0. 
adjoining portion of the said device. 

7. In mechanism for controlling the oper 
ation of the liquid fuel feeding means of an 
internal combustion engine, the combination 
of a rotating camshaft having a cam located 
thereon, operative connections between said 
cam shaft and the fuel feeding means for 
actuating the latter, said connections includ 
ing a lost motion varying device located in 
termediate of and in spaced relation to other 
portions thereof, and means for simultane 
ously adjusting said device and a co-operat 
ing portion of said connections. 

8. In mechanism for controlling the op 
eration of the fuel feeding means for an in 
ternal combustion engine, the combination 
of a cam shaft having a cam disk mounted 
thereon, an actuating rod connected to the 
said fuel feeding means, an actuator inter 
posed between the cam disk and one end of ' 
said rod, said actuator having means there 
on located in spaced relation to the said actu 
ating rod to provided a lost motion connec 
tion therewith, a cam roller connected to said 
actuator and movable therewith, and means ' 
common to the said means and said actuator 
for adjusting both simultaneously, the said 
actuator being adjusted tangentially of the 
said cam disk. - 

9. In mechanism for controlling the oper 
ation of the fuel feeding means of an internal 
combustion engine, the combination of a cam 
shaft having a cam thereon, which shaft is 
adapted to be rotated by the crank shaft 
of the engine, a member having connec 
tion with the fuel feeding means, a mem 
ber with which the said cam is adapted 
to contact, a lost motion regulating means 
interposed between the said members, and means for simultaneously adjusting the said '' 
second named member and the said lost mo 
tion regulating means, the adjustment of the 
latter being in the plane of the said cam and 
transversely of the first named member. 
In testimony that I claim the foregoing as 

my invention I have hereunto signed my 
name this 31st day of August, A. D. 1927. 
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