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UNITED STATES PATENT OFFICE 
2,538,982 
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vernon D. Roosa, Ardsley, N. Y. 
Application June 30, 1945, Serial No. 602,476 

29 Claims. (CI. 103-5) 
1. 

The present invention relates to fuel pumps for 
internal combustion engines and the like, and is 
an improvement upon my prior Patent No. 
2,253,188 granted July 11, 1944. 

It is desirable that fuel pumps for internal 
combustion engines be compact, efficient and ef 
fective over a wide speed range, effectively gov 
erned to provide substantially constant Sp-ed with 
widely varying loads, and at the same time, sim 
ple in construction with a minimum number of 
parts, so that the cost of production will be 
small. The present invention aims to accom 
plish these objects by combining in an efficient 
manner a pick-up pump, a Single piston pump for 
supplying fuel charges and an effective governor 
for controlling the Speed over a wide range of 
loads. 
An object of the invention is to provide a fuel 

pump simple in construction with automatic 
means for accurately controlling the amount of 
fuel fed to an engine. 
Another object of the invention is to combine 

in an efficient mannar a fuel charging or pick 
up pump with a single piston pump for supply 
ing successive fuel charges in such a manner as 
to simplify the pump construction with the em 
ployment of common means to drive both, one 
from the other. 
A further object of the invention is to Com 

bine in an effective manner the fuel charging or 
pick-up pump with a piston pump for Supplying 
successive fuel charges and a governor in Sub 
stantially a single unit in Such manner as to 
simplify the pump and governor construction with 
the employment of common means to drive all 
of them. 
Other and further objects of the invention will 

be obvious upon an understanding of the illus 
trative embodiment about to be described, or will 
be indicated in the appended claims, and various 
advantages not referred to herein will occur to 
one skilled in the art upon employment of the 
invention in practice. 
A preferred embodiment of the invention has 

been chosen for purposes of illustration and de 
Scription, and is shown in accompanying draw 
ings, wherein: 

Fig. 1 is a side elevational view of a preferred 
embodiment of the fuel pump; 

Fig. 2 is a perspective view of the preferred 
embodiment broken away to show the interior 
thereof; 

Fig. 3 is a sectional view along the line 3-3 
of Fig. 4; 

Fig. 4 is a top plan view with the top of the 
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2 
cover for the meter parts sectioned to show the 
interior thereof; 

Fig. 5 is a sectional view along the line 5-5 
of Fig. 3, illustrating the outlets from the fuel 
distributor to the engine cylinders; 

Fig. 6 is a sectional view along the line 6-6 
of Fig. 3, illustrating the path of the fuel through 
the fuel distributor to the single piston pump; 

Fig. 7 is a sectional view along the line 7-7 
of Fig. 3, illustrating features of the connection 
between the governor and the fuel metering valve; 

Fig. 8 is a purspective view illustrating a pre 
ferred embodiment of cam together with the pre 
ferred embodiment of the member actuated 
thereby; 

Fig. 9 is a detailed view showing the operation 
of the cam and the member actuated thereby 
with modified cam lobes; 

Fig. 10 is a sectional view of the preferred em 
bodiment of the relief valve; and 

Fig. 11 is a sectional view illustrating a modi 
fication of the fuel pump. 

Described generally and referring more par 
ticularly to Figs. 1 to 4 of the drawings, the pre 
ferred embodiment of the invention comprises an 
outer casing or base having a pick-up pump 
2 in one end thereof operatively connected to a 
fuel distributor 4 which receives fuel from the 
pick-up pump through a metering valve and 
a conduit 9. The fuel distributor 4 is rotated 
by means of a pin in a central member . The 
latter extends centrally and longitudinally of the 
pump with a drive flange or disc 5 on its pro 
truding end which is operatively connected to the 
engine on which the pump is mounted. A piston 
pump 6 is fitted into a chamber in the fuel dis 
tributor 4 and is reciprocated by means of an 
actuator 0 rotating on the surface of the sta 
ticnary cam 36, adjacent the upper end of the 
member f. Thus as the flange 5 is rotated, the 
central part of the pump rotates, including the 
fuel distributor 4, the actuator 0 for the piston 
pump, and the inner member of the pick-up pump 
2. The rotation of the distributor 4 connects the 
conduit 9 through the metering valve periodically 
to the chamber above the piston pump and also 
connects this chamber periodically to the engine 
cylinders for delivering fuel thereto. 
A governor 2 is mounted to rotate with the 

Central part of the pump and is operatively con 
nected to control the metering valve 7 which 
deturmines the amount of fuel delivered to the 
piston pump. An electro magnet 4 is opera 
tively connected to the metering valve to shut 
Off the Supply of fuel when the engine Switch 
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is thrown. The preferred embodiment includes 
in a single unit the pick-up pump 2, the fuel 
distributor 4, the metering valve 7, the piston 
pump 6, the cam for operating the piston, and 
the governor 2 operatively connected to the fuel 
metering valve. The several parts are - driven 
about the same axis and from the same drive. 
The above guneral description will be helpful' in 
obtaining an understanding of the fuel pump, the 
parts of which will now be described in more 
detail without any intention of limiting the in 
vention beyond its true and comprehensive Scope 
in the art. 
While the fuel pump may be mounted either 

vertically or horizontally, in the preferred em 
bodiment the pump is shown mounted horizon 
tally and has an outer casing which may be 
bolted at its lower side to a suitable Support On 
the engine. The drive flange or disc 5 is oper 
atively connected to be rotated by the engine in 
any suitable manner, for example by being bolted 
to a suitable driving member therefor. The drive 
flange 5 is keyed to the central member if ex 
tending through the central part of the pump and 
is connected by a pin f5 to the lower end of the 
fuel distributor 4 which rotates the fuel distrib 
utor at the same speed as the drive flange 5. 
A fuel pick-up pump 2 is provided at the oppo 

site end of the preferred embodiment and may 
comprise the usual gear pump with an inner fixed 
gear member 6 (Fig. 2) attached by a stub shaft 

in the end f 8 of the pump which is bolted in 
position on the casing . An outer rotary men 
ber 9 has a depending stub shaft 20 (Fig. 3) 
which fits into the rotary fuel distributor 4 and 
has a squared portion 2 interlocked with a Suit 
able recess in the fuel distributor. In this Way, 
the pick-up pump is driven by the fuel distributor 
and receives fuel from the inlet 22, connecting 
with the conduit 24 leading to the intake side of 
the pump. The outlet side of the pump delivers 
to the conduit 9 which leads to the metering 
valve 7. 
When the outer member 9 of the pick-up pump 

is rotated about the inner member 6, fuel is 
forced by the gear teeth into the outlet conduit 
for the pump and through the metering valve 7 
in the usual manner with respect to pumps of this 
general type. It will be understood that any de 
sired form of pump may be utilized but in the pre 
ferred embodiment the pick-up pump is mounted 
at One end of the main pump and operatively con 
nected to be driven by the fuel distributor. 
The construction of the fuel distributor may be 

observed best in Figs. 2, 3, 5 and 6. The rotary 
distributor member 4 fits into a suitable chamber 
25, the upper end having a recess which receives 
and mounts the shaft 20 of the pick-up pump. 
The lower end of the rotary distributor 4 has an 
enlarged flangelike portion 26 thereon which lies 
against a flat Surface 2. The member 4 is held 
in position by means of a coiled spring 28 en 
gaging the flange member 26 and the upper side 
of the cam actuated member 10. The connecting 
pin 5 extends into a recess 29 of the flange 26 
and into a recess 30 in the upper end of the 
rotary member i? so that the distributor is oper 
atively connected to rotate with the rotary mem 
ber and the drive inember 5 keyed to the end 
thereof. Thus the distributor 4 rotates at a speed 
determined by the speed of the engine on which 
the pump is mounted. The purpose of the dis 
tributor is to operatively connect the cylinders of 
an internal combustion engine One at a time with 
the piston pump 6 for delivering fuel to the cyl 
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4 
inders. The rotary distributor must also connect 
the piston pump with the fuel supply, in this in 
stance the conduit 9 leading from the pick-up 
pump 2 past the metering valve 7, after each 
cylinder charging operation. 
Referring more particularly to Fig. 5, it will be 

noted that the chamber wall surrounding the dis 
tributor 4 has a series of conduits 3 correspond 
ing to the number of cylinders in the engine to be 
fueled. Preferably these conduits have threaded 
enlargements 32 for convenience in Securing con 
duits leading to the engine cylinders. A Suitable 
attachment for this purpose is illustrated at 33 in 
Fig. 2. The distributor 4 has a channel 34 in the 
outer Surface thereof extending longitudinally of 
the distributor. This channel has sufficient length 
as shown more particularly in Figs. 2 and 3 to 
connect with the conduits 3 at one end and to 
Connect at the other end thereof with the con 
duits 35 extending radially through the fuel dis 
tributor. These radial conduits 35 connect with 
the Chamber above the piston pump 6 and also 
with the metering valve. 
As the distributor 4 rotates, the channel 34 

Connects consecutively with the conduits 3 and is 
in communication with one of the conduits 35 at 
all times leading to the chamber above the piston 
pump 6. Thus the piston pump 6 may force fuel 
into the cylinders of the internal combustion en 
gine whenever the channel 34 is in communica 
tion with one of the outlets 3 (Figs. 2 and 5). It 
Will be noted in Fig. 5 that the channel 34 does 
not register with any of the conduits 3A at the 
time that the conduits 35 are in registry with the 
outlet from the metering valve 7. Conversely, 
When the channel 34 is in registry with the outlet 
conduits 3 to the engine cylinders, the connec 
tion to the metering valve is closed so that the 
full effect of the piston pump is utilized in forc 
ing fuel into the engine cylinders without tending 
to force it back through the metering valve. In 
this way very high pressures may be obtained in 
the injection of fuel into the engine and into the 
cylinders. In addition, very accurate measure 
ment of the amount of fuel delivered to each cyl 
inder and uniform charges may be obtained. By 
having Six inlets to the piston pump through the 
fuel distributor, one for each cylinder, the path 
of the fuel from the metering valve to the piston 
pump is always the Same, thereby minimizing any 
variations in the amount of charge received by 
the respective cylinders. If the length of the path 
varied, the difference in resistance to the flow of 
the liquid might affect the uniformity of the 
charges. 

In order to inject fuel into the engine cylinders 
in the proper amount, it is desirable that the 
piston pump 6 be moved a predetermined distance 
to inject the fuel. For this purpose, the lower end 
of the piston 6 is in contact with an actuator O 
which moves over the cam 3S having lobes 37 
thereon. The actuator O likewise has lobes 38 
thereon. Since the actuator to rotates with the 
member , the lobes 37 and 38 have to pass each 
other and in doing so the actuator to must rise as 
shown more particularly in Fig. 9. This causes 
the actuator to engage the lower end of the piston 
6 and raise it upwardly to force the fuel in the 
chamber above the upper end thereof into the en 
gine cylinder, which is connected with the cham 
ber through the channel 34. It will be noted that 
the lower end of the piston 6 is not attached to 
the actuator O and hence the movement of the 
piston toward the cam is determined by the pres 
Sure of the fuel on the opposite end thereof, 
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Therefore, the amount of fuel delivered is deter 
mined by the position of the metering valve . 
Preferably the two ends of the piston 6 are sim 
ilarly shaped so that either end may be inserted 
in the chamber to avoid errors in assembly, and 
both ends are likewise preferably shaped so that 
there will be no adherence between the actuator 
and the end of the piston in engagement there 
with. As illustrated in the preferred embodiment, 
the ends are rounded. However, the ends may be 
hollowed as shown in Fig. 11 but the Surface Con 
tact should be small to prevent suction or other 
adherence between the two parts. 

Likewise it is desirable that the piston 6 be held 
near its extreme injecting position for a short 
period of time rather than to be immediately re 
leased after its extreme position has been reached. 
For this purpose the lobes on One of the members, 
preferably the lower member 36, are shown trun 
cated at 39 (Fig. 9). In addition, the upper sur 
face 39 is preferably inclined rearwardly. An 
angle of five degrees has been found to give good 
results. In this manner the piston 6 is moved to 
inject the fuel and is held near its extreme posi 
tion for an instant, until the conduit to the 
engine cylinder is closed by the distributor. The 
angle of the truncated portion determines the 
line pressure relief to give a sharp cut off and to 
prevent so called 'drip.' 
By having a series of six lobes, one for each 

engine cylinder, the actuator O is forced simul 
taneously at the six points about its periphery 
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against the piston 6. The surfaces being well 
oiled, smooth operation results. 
The inlet conduit 24 for the pick-up pump may 

be extended down to connect with Suitable oil 
collector channels 40 at the upper surface of the 
flange 26 and 4 in the chamber for the piston 6. 
Longitudinal oil channels 4.0a in the Surface of 
the distributor connect with the channel 4 to as 
sure adequate lubrication. These channels tend 
to collect the oil which may pass the joints; 
hence, sufficient clearance may be allowed for 
lubrication and continuous operation without loss 
of oil. If desired the inlet conduit 24 may be 
connected as shown in Fig. 11 to cool the lower 
flange 26 of the distributor and to provide maxi 
mum lubrication for the upper surface thereof 
which operates under high pressures during the 
injection periods. 
While the metering valve determines the 

amount of fuel which is delivered to the chamber 
above the piston 6, it is desirable to limit the 
length of the stroke of the piston 6. In this way 
the maximum amount of fuel delivered can be 
controlled by the piston adjustment. To achieve, 
this objective, a rod 42 extends through a central 
bore 44 in the rotating member with one end 
45 located centrally of the actuator othereby to 
limit the downward movement of this member 
and in turn the downward movement of the pis 
tion 6. The other end of the rod 42 is threaded 
into the end of the member as shown at 45 
with the extreme end thereof shaped with a 
channel 46 or in any other suitable manner to 
permit rotation thereof by means of a wrench of 
similar tool. A suitable locknut 47 locks the rod 
in adjusted position. In this manner the position 
of the rod and the lower limit of the piston 6 may 
be adjusted as desired from the exterior of the 
pump to limit the maximum charge delivered re 
gardless of the position of the metering valve. 
Thus waste of fuel and overcharging of the cylin 
diers are avoided. 
Any suitable metering valve may be utilized for 
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6 
controlling the amount of fuel fed to the distribu 
tor 4. As herein illustrated, a chamber 48, pref 
erably cylindrical, is provided in the casing or 
base . A cylindrical member 49 extends into the 
chamber and has a slot 50 extending longitudi 
nally thereof adapted to register with the end of 
the conduit 9 upon rotation of the cylindrical 
member 49. A suitable channel may be provided 
at 5 to collect any escaping fuel. A bushing 53 
may extend about the member 49 if desired. 
The free end of the cylindrical member 49 has 

fixed thereon a cross-arm 52 by means of a nut 
54. One side 55 of the cross-arm has a flange 
thereon operatively connected to one end of a 
member 56. The other end of the member 56 is 
connected to a lever 57. The lever 57 is pivoted 
on the rod 58 and operatively connected at its 
other end to a sleeve 59 on the central member . 
The sleeve 59 is operatively connected to the gov 
ernor weights 60 So that the metering valve is op 
eratively connected to the governor weights by 
means of the sleeve 59, lever 57, link or member 
56 and the cross-arm 52. In this manner the 
metering valve is controlled by the engine gover 
O. 
It will be understood that in certain instances 

the engine may be operated without a governor, 
for example in the operation of trucks where the 
operator regulates the Speed as desired. In Such 
instances, the metering valve may be operatively 
connected to a suitable accelerator in any desired 
nae. 
In the preferred embodiment, the speed change 

is achieved by means of the arm 6 on a rod 62 
having an arm 63 (Figs. 1, 2 and 3) thereon which 
is operatively connected to a suitable accelerator, 
lever or arm for speed adjustment. A spring 64 
is connected at one end to the arm 6 and at its 
opposite end to the lever 57, as shown at 65. 
Preferably this connection of the spring to the 
lever 57 is by means of a slot 66 so that the ef 
fective tension of the Spring may be varied by 
changing the position of the connection along the 
slot 66. In other words, the same spring may be 

5 utilized for different installations and where a 
stronger or Weaker Spring is required, the same 
effect may be obtained by changing the leverage 
of the spring with respect to the pivot 58 of the 
lever 5. This adjustment offers a Substantial 
convenience in many instances, and is preferably 
made by means of a leaf spring 63 which serves as 
an idling control when the tension in spring 64 is 
relieved and which is held in position by a Screw 
63' extending through the end thereof (Fig. 4). 
When the rod 62 and the arm 6 are operated 
through a suitable speed adjustment member or 
accelerator to apply a pre-determined tension in 
the spring 64, this tension becomes effective in 
opposition to the movement of the sleeve 59 under 
the influence of the governor weights 60; hence, 
the speed of the engine will increase or decrease 
until the centrifugal force of the governor 
weights balances the tension in the spring 64 to 
feed fuel charges which will maintain that speed. 
The speed of the engine will thereafter remain 
substantially constant with either a uniform or 
variable load until the tension of the spring 64 is 
again changed for a different speed adjustment. 
When it is desired to stop the engine, the 

accelerator may be moved to the stop position but 
preferably the accelerator is adjusted so that it 
can be moved only to an idling position. This 

75 

permits manipulation of it without stopping the 
engine. It is desired generally to stop the engine 
by throwing a switch to cut of the electric cur 
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rent. This is achieved in the present embodi 
ment by means of a magnet 4 (Figs. 2, 3 and 4) 
having an armature 68 held in its downward 
position by the energized magnet. The arma 
ture has a rod 69 extending upwardly therefrom 
through slots 70 in a bracket 7 and terminating 
below one end 72 of the cross-arm 52. The rod 
69 is urged toward the cross-arm 52 by means 
of a leaf spring 74 seated on the bracket T and 
fitting in a slot 75. Thus when the current is 
cut off from the magnet 4, the Spring 74 urges 
the rod 69 upwardly into engagement with the 
cross-arm 52 to turn the metering valve 7 into 
its closed position; that is, into the position in 
which the slot 50 does not register with the con 
duit 9. This stops the engine under normal 
conditions. 
The member 56 connecting the opposite end 

of the cross-arm 52 to the metering valve is con 
structed to permit this closing of the valve inde 
pendently of the governor. While a link or chain 
would serve this purpose, a preferred means is 
illustrated more particularly in Fig. 4, compris 
ing a cylindrical member 76 with a Spring 
therein forced against the ball members 8 at 
each end. Hence, the member 56, when pulled 
by the governor, is just as effective as a rigid link 
would be in operating the metering valve. Cn 
the other hand, when the metering valve is Oper 
ated by de-energizing the electric magnet 14, the 
member 56 will collapse with almost the same 
degree of ease that a string or chain Would coi 
lapse. At the same time the parts are resiliently 
held in position to avoid any noise or lost no 
tion. It is to be noted also that the lower end : 
of the member 56 is threaded into the lever 57 
so that the length of the member 56 may be 
adjusted as desired. In addition, the co-operat 
ing thread member is split as shown at 79 SO 
that it may be locked in position by a set Screw 80. 
This adjustment permits the governor to be oper 
ated in its most effective position for normal 
speeds of the engine. 
While any suitable lever may be utilized for 

operatively connecting the governor with the 
member 56, the construction illustrated more par 
ticularly in Figs. 2, 3 and 7 is preferred. In this 
construction the lever 57 is pivoted about the rod 
58 substantially at its center. The free end of 
the lever is operatively connected to the Spring 64 
and the link 56 as previously described. The 
opposite end is in the form of a fork 8 (Fig. 7) 
with pins 82 engaging the sleeve 59. The pins 
82, in addition to operatively connecting the lever 
to the sleeve, also prevent rotation of the sleeve 
without causing undue friction between the sleeve 
and the rotating member . In other words, the 
pins 82 give a smoother force transfer from the 
sleeve to the parts leading to the metering valve. 
While any suitable governor may be utilizad, 

the preferred embodiment has distinct advan 
tages. As illustrated more particularly in Figs. 
2 and 3, the governor comprises a Series of 
weights 50 housed in pockets 84 welded or other 
wise Secured to a member 85 keyed to the cen 
tral rotating member . Freferably a series cf 
weights herein illustrated as six in number are 
utilized to minimize the effect of gravity occa 
Sioned by reason of the fact that the weights 
rotate about a horizontal axis. Each weiglht has 
a slot 86 on the inner face thercof near one end 
which receives a flange 8 on one end of the 
sleeve 5). Thus as the member f rotates the 
governor Weights, the centrifugal force causes 
the Small ends of the weights to move outwardy 
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8 
about the opposite ends pivoted in the corners of 
the pockets 84. This outward movement causes 
the slots 86 to move, carrying with them the 
flange 87 and the sleeve 59. This longitudinal 
movement in turn is transmitted to the metering 
valve 7 through the lever 57, link 56 and cross 
arm 52. As pointed out hereinbefore, the cen 
trifugal force of the weights 60 is balanced 
against the tension of the spring 64 and when 
the two forces are equal, equilibrium is reached 
and the Speed of the engine fixed. 
The parts are held together about the central 

member by means of a large nut 88 and washer 
89 at the lower end of the member. A suitable 
connection 90 may be provided for lubricating the 
rotating parts. The connection 90 connects with 
the Space about the rod 42 and through the con 
duit 90a (Fig. 2) in the enlarged end of the rod 
42 with the Space intermediate the surface of the 
can 36 and the actuator O. The excess lubri 
cating oil passes through the outlets back 
to the crank case. Thus the various parts are 
thoroughly lubricated. 
In Order to avoid excessive preSSures in the fuel 

5 line as a result of the pick-up pump 2, it is desir 
able to have a relief valve. While any suitable 
relief valve may be utilized for this purpose, a 
preferred embodiment is illustrated more par 
ticularly in Figs. 2, 3 and 10. An outer casing 
92, Substantially cylindrical, is threaded at one 
end as shown at 94 for fitting into the threaded 
connection 95 in the base or casing and threaded 
at the other end as shown at 96 to permit the 
attachment of a Suitable pipe which may be con 
neutted to the fuel tank or to the fuel line. The 
opening 95 in the base is directly above the con 
duit 9 so that the relief valve is Subjected to the 
pressure in the fuel outlet from the pick-up pump 
leading to the metering valve 7. A suitable cham 
ber 97 is formed within the casing 92 and has 
an annular recess 98. Within the chamber is 
mounted a cylindrical plunger 99 having a re 
duced end OO adapted to fit against a depression 
in One Side of the conduit 9 which limits the 
movement of the plunger in that direction. The 
plunger is normally forced toward this position 
by means of a Spring Of fitting back of it and 
seated in the casing 92. When in the position 
shown, the plunger covers the annular recess 98 
and prevents any passage of fuel through the 
relief valve. When the pressure in the fuel con 
duit 9 over-balances the pressure applied to the 
piunger 99 by means of the spring 0, the 
plunger moves back uncovering the recess 98. 
Fuel then escapes into the recess 98 through the 
central bore 04 and thence through the outlet 
end 105 of the relief valve. An advantage of 
this preferred embodiment of relief valve is that 
the spring 0 is constantly applying pressure to 
the plunger which in turn applies a pressure to 
the fuel in the conduit 9. When the fuel dis 
tributor 4 permits fuel to flow from the metering 
valve into the chamber above the piston 6 the 
pressure, of course, drops in the fuel line. The 
piston therefore moves inwardly under the in 
fluence of the Spring Of. In So doing, it tends 
to increase the pressure in the fuel line. In this 
way the relief valve, in addition to relieving 
excess pressure, tends to maintain a constant 
pressure within the fuel line and tends also to 
give a Smoother operation and a more accurate 
and uniform feed to the respective cylinders. 
As described above, the adjustable rod 42 may 

be utilized to limit the downward movement of 
the cam actuated member O and the piston 
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and thereby limit the maximum amount of fuel 
which may be delivered to a cylinder in the 
engine. This maximum amount, however, would 
be the same regardless of the speed of the engine. 
If the metering valve should be opened sufficiently 
wide to permit a greater amount to be fed, the 
limitation on the downward movement of the 
piston 6 would prevent it. This prevents an 
excess amount of fuel being delivered to the 
engine when the metering valve is opened too 
far. 

tained by limiting the maximum amount of fuel 
which may be delivered to the cylinder at vary 
ing speeds. A preferred embodiment which will 
achieve this result is illustrated in Fig. 11. A 
rod 42a is mounted in the upper end of the rotat 
ing member having a pin 06 resting upon a 
can Surface On the member 8. The mem. 
ber 8 extends transversey through the mem. 
ber fa and has a string 09 held in position 
by a nut O which tends to force the member 
f08 to the left as shown in Fig. 11. A weight 

is mounted on the opposite end which exerts 
a centrifugal force, depending upon the speed of 
the engine, tending to compress the spring 9. 
As the speed of the engine increases, the pin 8 
rides up On the inclined Surface f and raises 
the rod 42d which initS the downward move 
ment of the can actuated member and the 
piston 6d. The rod 2a is held in the position 
where the pin 06 is in engagement with the can 
Surface by means of a spring f2 effective upon 
a flange 4 on the rod 42a and is held in posi 
tion by a threaded plug 5. In this way the 
delivery of an excess of fuel to the engine cylin 
ders may be avoided. This minimizes Smore and 
fuel waste. For example, in the operation of 
trucks, where it is desired to have the truck 
maintain its speed in going up a hill, there is a 
limit to the armont of fuel which the engine 
can properly use. Any excess is Wasted. If the 
load is too heavy, the speed of the engine will 
decrease. Under those circumstances, the spring 
fog becomes effective to lower the member 42d 
to increase the amount of fuel fed to carry the 
extra load but limits the amount of fuel to that 
which the engine can consume at the particular 
speed. At high speeds less fuel can be con 
sumed and a shorter stroke is imposed on the 
piston 6d. 
A remarkable property of the present pump 

is that the volume of the individual charges de 
creases at high speeds without the automatic con 
trol described above. This is very desirable as 
the engine can consume larger charges at low 
speeds than at high speeds. This enables the 
pump to be operated at high speeds without an 
automatic control, and the pump is shown in 
Fiors, to 10 without the automatic control shown 
in Fig. 1. Extended tests have demonstrated 
this operating characteristic but the exact theory 
of operation is not yet known with certainty. 
Another feature of the construction shown in 

Fig. 11 is the path of the incoming fuel. The 
inlet conduit 24d follows a substantially L-shaped 
path. The condit 24 extends first toward the 
flange 23 of the distributor. and forms a chan 
nel 24b over the face of it. A conduit, 24c leads 
from the opposite side of the channel to the in 
take of the pick-up puno. The oil channel 400 
is roreferably eccentric with respect to the dis 
tributor axis to further increase the lubrication. 
This construction has several advantages. First 
it affords maximum lubrication between the 
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flange 26 and the casing f. This flange surface 
is subjected to substantially the full piston thrust 
during the charging operation by reason of the 
hydraulic pressure on the wall of the fuel cham 
ber above the piston 6. Maximum lubrication 
is desirable for rotation while subjected to such 
high pressures. Second, the flow of the incom 
ing oil over the surface of the fange 26 cools 
the flange in addition to lubricating it, thus mini 
nizing expansion of the distributor resulting from 
increases in temperatures, thereby permitting a 
closer fit between the distributor and the Sur 
rounding casing. 
The piston 6a is illustrated with hollow ends 

as an alternate to the form illustrated in the pre 
ferred embodiment. An oil trap or drain 6 is 
shown for receiving the oil which drains out of 
the pump through the apertures T. This may 
consist of an ordinary plate 8 bolted to the 
base of the pump as illustrated. The remaining 
parts of the embodiment illustrated in Fig. 11 
are Substantially the same as in the preferred 
embodiment and further description is not nec 
essary. 
In the operation of the pump, the base is 

bolted to a Suitable support on or near the en 
gine, and the driving member 5 is operatively 
connected to be driven by the engine. The driv 
ing member 5 thereupon rotates the central mem 
ber f which is operatively connected to the dis 
tributor 4 by means of a pin 5. The rotation 
of the distribTutor, in addition to connecting the 
resnective cylinders of the engine with the fuel 
metering valve, also rotates the inner member of 
the pick-up pump 2. Thus the pump 2, herein 
referred to generally as a pick-up pump, draws 
fuel from the fuel tank and pumps it to the 

40 

metering valve under substantial pressure 
through the conduit 9. The metering valve de 
livers the fuel to the chamber above the piston 
6. At the time of the delivery to this chamber 
the distributor channel 34 leading to the engine 
cylinders is not in registry with any cylinder; 
hence, no fuel is fed to the cylinders at that 
time. As the distributor continues to rotate, 
the metering valve is shit off from the chamber 
above the piston 6 and this chamber is connected 
to an engine cylinder through the channel 34. 
The can actuator i0 is then raised by being ro 

50 tated over the cam lobes on the member 36 so 
that the piston 6 is raised to inject fuel into 
an engine cylinder. Thereafter the actuator to 
is returned by spring 28, leaving the piston 6 
free to drop to its lower position. The piston 

5 follows the actuator a short distance under the 
line pressure until the distributor discharge part 
closes. Suction will retain it in this position 
(shown in Fig. 3) until the distributor moves to 
a point where the chamber above the piston is 

60 connected with the metering valve, and the 
pressure of the incoming fuel pushes the pis 
ton toward its retracted position a distance de 
pending upon the amount of fuel permitted to 
enter by the metering valve. 

65 While the metering valve may be controlled 
manually in certain installations, for example on 
trucks where variable Speeds are incident to the 
operation, in many installations a substantially 
constant but adjustable speed is required. A 

70 governor is provided in the preferred embodi 
ment comprising a Series of weights 60 housed 
in pockets 84 and effective Ripon the sleeve 59. 
As the weights rotate they are thrown outwardly 
to slide the sleeve. The sleeve 59 is in turn 

75 operatively connected to the metering valve 
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through the lever 57 pivoted at 58, member 56 
and cross-arm 52 on the metering valve. A 
suitable spring 64 is also connected to the lever 
57 at one end and to an arm 6 at the other. 
The tension in this spring operates in opposi 
tion to the force applied by the governor and the 
speed of the engine becomes substantially con 
stant when the forces created by the tension of 
the spring and by the governor are the same. and 
the amount of fuel being delivered is sufficient 
to maintain that speed. If the load increases 
the amount of fuel fed automatically increases 
and vice Versa. 
In order to obtain adjustable speeds, the arm 

6 may be connected through the rod 62 and arm 
63 to any suitable accelerator so that the tension 
of the spring may be increased or decreased to 
increase or decrease the Speed of the engine. In 
each instance a balanced condition eventually 
prevails which determines the speed of the en 
gine. The pump is suitable for either variable 
loads at constant speeds or variable loads at vari 
able Speeds. 
The engine may be stopped at any time inde 

pendently of the governor by throwing a switch 
which breaks the current passing through the 
magnet f4. This permits the spring 74 (Fig. 3) 
to raise the rod 69 into engagement with One side 
of the cross-arm 52 on the metering valve. This 
in turn closes the metering valve by collapsing 
the member 56 regardless of the position of the 
governor. 
The relief valve illustrated more particularly 

in Figs. 2 and 10 not only relieves any excess pres 
Sure in the fuel line but also tends to maintain 
a constant pressure therein by reason of the fact 
that the resiliently mounted plunger builds up 
pressure in the fuel line at the time the metering 
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valve is connected to the charging chamber caus 
ing a drop in pressure. 
In assembling and testing the pumps, the can 

36 is adjusted by means of the bolt 3 in the slot 
43 so that the iniection is properly timed with 
respect to the opening and closing of distributor 
parts 32 leading to the engine cylinders. 
adjustment determines the amount of fuel that 
can be returned from the conduits leading to the 
engine cylinders prior to the closing of the part 
by the distributor. The latter is controlled by 
the position of the cam at the time the part 
closes. The pump may be timed with respect to 
the engine by suitahleadiustments between the 
drive therefor and the driving fange 5 so that 
injection of fuel into the engine cylinders is at 
the proper time. - 

It will be seen that the precent invention pro 
vides a simple and effective means for pumping 
fuel to engine cylinders. The construction is in 
expensive, simple, compact and unitary. The Sev 
eral parts and mechanisms, including the pick-up 
pump and the governor, are all in a common 
housing. This simplifies the construction, re 
duces the number of parts and minimizes the 
cost. The pick-up pump, the cam for the piston 
pump, the distributor and the governor all ro 
tate about substantially the same axis an? are 
driven by the same means. The preferred em 
bodiment of the governor and its connection to 
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the metering valve has distinct advantares over 
prior structures. The relief valve, in addition to 
relieving excess pressures, tends to maintain a 
constant pressure. The parts are self-luhricating 
and the seepage between various parts is collected 
and delivered back to the fuel line. The parts are 
rugged in construction and fully capable of with 
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12 
standing the rough usage to which they may be 
subjected. 
As various changes may be made in the form, 

construction and arrangement of the parts herein 
without departing from the spirit and scope of the 
invention and without sacrificing any of its ad 
vantages, it is to be understood that all matter 
herein is to be interpreted as illustrative and not 
in a limiting Sense. 

Having thus described my invention, I claim: 
1. In a fuel pump for internal combustion en 

gines and the like, the combination of rotary 
means, including a fuel distributor, extending 
longitudinally of the fuel pump, a pick-up pump 
Operatively connected to said rotary means and 
driven thereby, a conduit connecting the pick-up 
pump to the fuel distributor, a governor mounted 
on Said rotary means and devices responsive to 
the governor for controlling the fuel delivered 
through said conduit to said fuel distributor. 

2. In a fuel pump for internal combustion en 
gines and the like, the combination of rotary 
means, including a fuel distributor, extending 
longitudinally of the fuel pump, a pick-up pump 
operatively connected to said rotary means and 
driven thereby, a piston charging pump forming 
a part of the fuel distributor, a cam driven by said 
rotary means for operating said piston pump, a 
conduit connecting the pick-up pump to the fuel 
distributor, a governor mounted on said rotary 
means and devices responsive to the governor for 
controlling the fuel delivered through said con 
duit to said fuel distributor. 

3. In a fuel pump for internal combustion en 
gines and the like, the combination of a fuel dis 
tributor extending longitudinally of the fuel pump 
and rotatably mounted therein, a pick-up pump 
Operatively connected to said distributor and 
driven thereby, a piston charging pump compris 
ing a piston freely mounted in said distributor, 
a cam effective for operating said piston pump 
upon rotation of the distributor, a conduit con 
necting the pick-up pump to the fuel distributor, 
a governor mounted for rotation with said dis 
tributor, and devices responsive to the governor 
for controlling the fuel delivered through said 
conduit to said fuel distributor. 

4. In a fuel pump for internal combustion en 
gines and the like, the combination of rotary 
means, including a fuel distributor, extending 
longitudinally of the fuel pump, a pick-up pump 
operatively connected to said rotary means and 
driven thereby, a piston charging pump forming 
a part of the distributor including a freely mount 
ed piston adapted to be moved in one direction by 
the entering fuel charge, means for periodically 
moving said piston in an opposite direction upon 
rotation of said rotary means, a conduit connect 
ing the pick-up pump to the piston charging 
pump, means including a metering valve for con 
trolling the flow of fuel through said conduit, and 
means for actuating the metering valve respon 
sive to the speed at which said rotary means is 
driven. 

5. In a fuel pump for internal combustion en 
gines and the like, the combination of rotary 
means, including a fuel distributor, extending 
longitudinally of the fuel pump, a pick-up pump 
operatively connected to said rotary means and 
driven thereby, a piston charging pump forming 
a part of the fuel distributor, a cam driven by 
Said rotary means for operating said piston pump, 
adjustable means for limiting the effect of said 
cam and the maximum stroke of said piston, a 
conduit connecting the pick-up pump to the fuel 
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distributor, a governor mounted on said rotary 
means and devices responsive to the governor for 
controlling the fuel delivered through said con 
duit to said fuel distributor. 

6. In a fuel pump for internal combustion en 
gines and the like, the combination of rotary 
means, including a fuel distributor, extending 
longitudinally of the fuel pump, a pick-up pump 
operatively connected to said rotary means and 
driven thereby, a piston charging pump forming 
a part of the fuel distributor, a can driven by 
said rotary means for operating said piston pump, 
a rod extending axially of asid rotary means for 
limiting the effect of said cam and the maximum 
stroke of said piston, said rod being adjustable 
in position from the exterior of the fuel pump, 
and a conduit connecting the pick-up pump to 
the fuel distributor. - 

7. In a fuel pump for internal combustion en 
gines and the like, the combination of a casing, 
rotary means including a fuel distributor in the 
casing, a pick-up pump at one end of said casing 
and operatively connected to Said rotary means 
and driven thereby, a single piston charging pump 
forming part of said fuel distributor, a cam form 
ing a part of said rotary means for operating Said 
piston pump, a conduit connecting the pick-up 
pump to the fuel distributor, governor weights 
mounted about said rotary means and driven 
thereby, and devices responsive to said governor 
weights for controlling the fuel delivered through 
said conduit to the distributor. 
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8. In a fuel pump for internal combustion en 
gines and the like, the combination of a casing, . 
rotary means including a fuel distribitor in the 
casing, a pick-up pump at one end of Said casing 
and operatively connected to said rotary means 
and driven thereby, a piston charging pump form 
ing part of said fuel distributor, a can forming 
a part of said rotary means for operating said 
piston pump, a conduit connecting the pick-up 
pump to the fuel distributor, governor weights 
mounted about said rotary means and driven 
thereby, devices responsive to said governor 
weights for controlling the fuel delivered through 
said conduit to the distributor, and electromag 
netic means for superseding the action of the gov 
ernor weights to stop the flow of fuel through 
Said conduit. 

9. In a fuel pump for internal combustion en 
gines and the like, the combination of a pick-up 
pump having a rotary member, a fuel distributor, 
a piston pump for delivering fuel to the engine 
cylinders, a fuel conduit leading from said pick 
up pump to said piston pump, a cam-like mem 
ber rotatable about the axis of Said distributor, 
means for periodically effecting reciprocatory 
movement of said cam-like member for operating 
said piston pump, and means adiustable from the 
outside of the fuel pump for varying the nove 
ment of said cam-like member and the Stroke of 
said piston pump to limit the amount of fuel de 
livered thereby. . 

10. In a fuel pump for internal combuston en 
gines and the like, the combination of a pick-up 
pump, a rotary fuel distributor, a piston pump 
for delivering fuel to engine cylinders, a fuel con 
duit leading from said pick-up pump to said pis 
ton pump, a cam-like member rotatable about 
the axis of Said rotary distributor for operating 
said piston pump, and controlling means mov 
able in accordance with rotation of said cam-like 
member for automatically limiting the stroke of 
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the piston pump to control the maximum amount 

14 
of fuel to be delivered by the piston pump at par 
ticular speeds. 

11. In a fuel pump for internal combustion en 
gines and the like, the combination of a pick-up 
pump, a rotary fuel distributor, a piston pump 
for delivering fuel to engine cylinders, a fuel 
conduit leading from said pick-up pump to said 
piston pump, a cam rotatable about the axis of 
Said rotary distributor for operating said piston 
pump, and means centrifugally operated to auto 
matically limit the stroke of the piston pump to 
control the maximum amount of fuel delivered by 
the piston pump at particular speeds. 

12. In a fuel pump for internal combustion en 
gines and the like, the combination of a pick-up 
pump having a rotary member, a rotary fuel dis 
tributor, operatively connected to drive said ro 
tary member, a piston pump for delivering fuel 
for distribution by said fuel distributor, a fuel 
conduit leading from said pick-up pump to said 
fuel distributor and a relief valve operatively 
connected to said conduit comprising a chamber 
member having a recess in a wall thereof, a re 
Siliently mounted plunger in said chamber ex 
tending over said recess in closed position and 
adapted to yield to uncover. said recess to permit 
escape of excessive fuel when a predetermined 
pressure is reached and a portion extending from 
Said plunger into said fuel conduit adapted to af 
fect the flow of fuel therethrough. 

13. In a fuel pump for internal combustion en 
gines and the like, the combination of a pick-up 
pump having a rotary member, a rotary fuel dis 
tributor, operatively connected to drive said ro 
tary member, a piston pump for delivering fuel 
for distribution by said fuel distributor, a con 
duit leading from said pick-up pump to said fuel 
distributor and a relief valve operatively con 
nected to said conduit comprising a chamber 
having a recess in the side thereof, a reciprocable 
plunger to cover and uncover said recess, resilient 
means effective upon said plunger to force it to a 
position covering said recess, the fuel under pres 
sure in said conduit being effective to force said 
plunger in a direction opposing said resilient 
means, to uncover said recess, whereby said 
plunger in addition to relieving excess pressure 
in said fuel conduit tends to maintain a more 
uniform pressure therein. 

14. In a fuel pump for internal combustion en 
gines and the like, the combination of a rotary 
distributor fixed against longitudinal movement, 
a pump for delivering fuel to be distributed by 
Said distributor including a piston extending into 
Said distributor, means for delivering fuel to said 
pump, a rotatable member operatively connected 
to the piston for reciprocating the piston when 
the member is reciprocated, means for recipro 
cating the member operable when the member is 
rotated, rotatable driving means, and means 
forming a driving connection between said driv 
ing means and the distributor and the rotatable 
member, Said last named means being constricted 
and arranged to permit axial movement of the 
rotatable member relative to the distributor and 
the driving means. 

15. In a fuel pump for internal combustion en 
gines and the like, the combination of a rotary 
distributor fixed against. longitudinal movement, 
a pump for delivering fuel, to be distributed hy 
Said distributor including a piston eytending int) 
Said distributor, means for delivering fuel to said 
pump, a rotatable member operatively connected 
to the piston for reciprocating the piston when 
the member is reciprocated, means for recipro 
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cating the member operable when the member is 
rotated, rotatable driving means, and means 
forming a driving connection between the driving 
means and the distributor and the rotatable men 
ber and for permitting reciprocating motion of 
the rotatable member relative to the distributor 
and the driving means comprising a pin extend 
ing between the driving means and the distribu 
tor through the rotatable member. 

16. In a fuel pump for internal combustion en 
gines and the like, the combination of a rotary 
distributor fixed against longitudinal movement, 
a pump for delivering fuel to be distributed by 
said distributor including a piston extending into 
said distributor, means for delivering fuel to said 
pump, and means for reciprocating the piston 
comprising a fixed cam having a plurality of an 
nularly arranged lobes, an actuating member for 
said piston and operatively connected thereto 
having a corresponding number of lobes for co 
operating with the lobes of Said cams, means urg 
ing said cam and actuating member toward each 
other to maintain said cooperating lobes in oper 
ative position, and means for rotating the actu 
ator member. 

17. In a fuel pump for internal combustion en 
gines and the like, the combination of a rotary 
distributor fixed against longitudinal movement, 
a pump for delivering fuel to be distributed by 
said distributor including a piston extending into 
Said distributor, means for delivering fuel to said 
pump, a fixed cam member having a plurality of 
concentrically arranged lobses generally triangu 
lar in section, an actuator member for said pis 
ton and operatively connected thereto having a 
corresponding number of lobes generally triangu 
lar in Section on a complementary surface there 
of for cooperating with the lobes of said cam, the 
lobes of one of said members being truncated, and 
means for rotating the actuator member. 

18. In a fuel pump for internal combustion en 
gines and the like, the combination of a rotary 
distributor fixed against longitudinal movement, 
a pump for delivering fuel to be distributed by 
Said distributor including a piston extending into 
said distributor, means for delivering fuel to said 
pump, a fixed can having a plurality of concern 
trically arranged lobes, an actuator member for 
reciprocating said piston and operatively con 
nected thereto having a corresponding number 
of lobes on a complementary surface for cooper 
atting with the lobes of said cam, means normally 
urging the actuator toward said cam, means for 
rotating the actuator, and means operable from 
the exterior of the fuel pump and extending ac 
tually of the can for Selectively limiting the ex 
tent of movement of the actuator member toward 
the cam. 

19. In a fuel pump for internal combustion en 
gines and the like, the combination of rotary 
means extending axially of the pump, a fuel dis 
tributor mounted axially of and driven by said 
rotary means, means including a metering valve 
for delivering fuel to said distributor, a governor 
mounted on Said rotary means, and means re 
Sponsive to said governor for operating said me 
tering valve. 

20. In a fuel pump for ilternal combustion en 
gines and the like, the combination of rotary 
means extending axially of the pump, a fuel dis 
tributor including a piston charging pump 
mounted axially of and driven by said rotary 
means, a fuel pick-up pump, means including a 
metering valve for delivering fuel from said pick 
up pump to Said distributor, a governor mounted 
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on said rotary means, and means responsive to 
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said governor for operating said metering valve. 
21. In a fuel pump for internal combustion en 

gines and the like, the combination of rotary 
means extending axially of the pump, a fuel dis 
tributor mounted axially of and driven by said 
rotary means, means including a metering valve 
for delivering fuel to said distributor, a governor 
mounted on said rotary means having a plurality 
of pivotally mounted weights, a sleeve slidable axi 
ally of said rotary means and operatively con 
nected to Said governor weights to be moved 
thereby, and means responsive to the axial move 
ment of said sleeve and operatively connected 
to said metering valve to control the valve re 
sponsively to the movement of the sleeve. 

22. In a fuel pump for internal combustion en 
gines and the like, the combination of rotary 
means extending axially of the pump, a fuel dis 
tributor mounted axially of and driven by Said 
rotary means, means including a metering valve 
for delivering fuel to said distributor, a plurality 
of pockets mounted on Said rotary means having 
weights pivotally mounted therein, a sleeve slid 
able axially of said rotary means and operatively 
connected to said weights to be moved thereby, 
and means responsive to the axial movement of 
said sleeve and operatively connected to said me 
tering valve to control the valve responsive to the 
movement of the sleeve. 

23. In a fuel pump for internal combustion en 
gines and the like, the combination of rotary 
means extending axially of the pump, a fuel dis 
tributor driven by said rotary means, means in 
cluding a metering valve for delivering fuel to 
be distributed by said distributor, means slidable 
axially of Said rotary means, governor weights 
operatively connected to said slidable means, 
means for connecting said slidable means to said 
metering valve, resilient means operatively con 
nected to said slidable means, and means Oper 
atively connected to said resilient means for ad 
justment thereof. 

24. In a fuel pump for internal combustion en 
gines and the like, the combination of rotary 
means extending axially of the pump, a fuel dis 
tributor driven by said rotary means, means in 
cluding a metering valve for delivering fuel to be 
distributed by said distributor, means slidable axi 
ally of Said rotary means, governor weights op 
eratively connected to said slidable means, and 
collapsible means for connecting said slidable 
means to said metering valve, whereby Said col 
lapsible means may be collapsed independently of 
the position of said slidable means. 

25. In a fuel pump for internal combustion en 
gines and the like, the combination of rotary 
means extending axially of the pump, a fuel dis 
tributor driven by said rotary means, means in 
cluding a metering valve for delivering fuel to 
be distributed by said distributor, means slidable 
axially of said rotary means, governor weights 
operatively connected to said slidable means, col 
lapsible means for connecting said slidable means 
to Said metering valve, whereby said collapsible 
means may be collapsed independently of the po 
sition of said slidable means, and electrical means 
for closing Said metering valve by collapsing said 
collapsible means. 

26. In a fuel pump for internal combustion en 
gines and the like, the combination of rotary 
means extending axially of the pump, a fuel dis 
tributor driven by said rotary means, means in 
cluding a metering valve for delivering fuel to 
be distributed by said distributor, means slidable 
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axially of said rotary means, governor weights 
Operatively connected to said slidable means, re 
silient means operatively connected to said slid 
able means, means operatively connected to Said 
resilent means for engine speed adjustment, and 
means for connecting said slidable means to said 
metering valve, including a member operatively 
connected to said slidable means to prevent ro 
tation thereof. 

27. In a fuel pump for internal combustion en 
gines and the like, the combination of rotary 
means extending axially of the pump, a fuel dis 
tributor driven by said rotary means, means in 
cluding a metering valve for delivering fuel to 
be distributed by said distributor, means slidable 
axially of said rotary means, governor Weights op 
eratively connected to said slidable means, means 
for connecting said slidable means to said meter 
ing valve, resilient means comprising a spring 
arm operatively connected to said slidable means, 
and means for varying the effective length of Said 
spring arm for engine speed adjustment. 

28. In a fuel pump for internal combustion en 
gines and the like, the combination of a fuel valve 
for controlling the fuel delivered to the pump, a 
governor for controlling said fuel valve, collap 
sible means for connecting said governor to said 
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fuel valve, and electromagnetic means for closing 
Said fuel valve independently of the action of the 
governor by collapsing said collapsible means. 

29. In a fuel pump for internal combustion en 
gines and the like, the combination of a housing 
provided with a plurality of fuel discharge con 
duits, a rotary pick-up pump in said housing, a 
single rotary fuel distributor for delivering fuel 
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18 
to each of said plurality of fuel discharge con 
duits, a single reciprocable piston for forcing fuel 
through said fuel discharge conduits to engine 
cylinders, a fuel conduit connecting said rotary 
pick-up pump with said reciprocable piston, a 
cam, means for reciprocating said piston upon 
relative rotation between said cam and said 
means, and a Spring yieldably maintaining said 
can and Said means in operative relationship. 

VERNON ID. ROOSA. 
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