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UNITED STATES PATENT OFFICE 
2,64,238 

FJE, PUWP 

Veron C. Roosa, Ardsley, N. Y. 
Agglicatio; August 11, 1947, Serial No. 76,939 

(C. 23-46) 2 (Cais. 

The present invention relates to fuel pumps of 
the type adapted to be utilized with internal con 
bustion engines. The present pump is an in 
provement over previous pimps and over the 
pumps disclosed in my co-pending application, 
United States Serial Number 602,476, filed in the 
United States Patent Office on June 30, 925, now 
Patent No. 2,538,982, granted January 23, 1951. 
Manufacturers and users of fuel plps are 

continually seeking to obtain a felping adapted 
to be used with internai connbustion engines 
which is relatively simple it construction and 
operation, inexpensive to in anufacture, and 
adapted to operate efficiently over relatively long 
periods of time with little or no inspection O' 
maintenance. The point of ease of maintenance 
is quite important as it is desirable that the Oidi 
nary garage mechanic be able to adjust OF is 8ke 
minor repairs to such pumps. Where the Illin 
ber of parts is at a rininimum the Wearing Surfaces 
are few and simplicity of operation is enhanced. 
An object of the present invention is to iro 

vide a new and ingroved fuel pl. np fol' internai 
combustion engines and the like. 
Another object of the invention is to provide 

a fuel pump which is relatively single in COX 
struction and operation. 
Another object of the invention is to provide a 

fuel pump embodying a new and in proved plai Yap 
ing device. 
Another object of the invention is to 3rovide 

new and improved means for tinning fuel injec 
tion. 
A further object of the investio, is to provide 

new and improved means for relieving exceSS 
pressure in a fuel conduit. 
Other and further objects of the invertion Wiil 

be obvious upon an understanding of the illiStra 
tive embodiment about to be described, or Will be 
indicated in the appended claims, and various ad 
vantages not referred to herein Wii QCOUT to One 
skilled in the art upon employment of the inven" 
tion in practice. 
A preferred embodiment of the invention ha,S 

been chosen for purposes of illustration and de 
scription and is shown in the accompanying 
drawings, forming a part of the spcification, 
wherein: 

Sig. 1 is an elevational view showing one for: 
of the present invention; 

Fig. 2 is an end view of the pinp shoN it 
Fig. ; 

Fig. 3 is a sectional view taken along the line 
3-3 of Fig. 2; 

Fig. 4 is a sectional view taken along the line i." Sisy 

4-4 of Fig. 3; 
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Fig. 5 is a fragmentary sectional view taken 
along line 5-5 of Fig. 3; 

Fig. 6 is a fragmentary sectional view taken 
along line S-S of Fig. 3; 

Fig. 7 is a fragmentary sectional view taken 
along line - of Fig. 3; 
t Fig. 8 is a fragilentary view of a fuel distribu 
O); 

Fig. 8d. is a Sectional view along the line 8a-8a. 
of Fig. 8: 

Figs. 9d, 9b, 9c and 9d are, respectively, plan, 
top end, botton end and Sectional views showing 
One for of tine coitrolling nember; 

Fig. 10 is a Sectional View through a modified 
form of fuel pump; 

Fig. 11 is a sectional view taken along line 
of Fig. 10; 

Fig. 12 is a Sectional view taken along line 2 
of Fig. 10; 

Fig. 13 is a sectional view taken along line 3 
of Fig. 10; 

Fig. 14 is an end View of the fuel pump ShoWr 
in Fig. 10; 

Fig. 15 is an enlarged fragmentary view of the 
metering valve shown in Fig. 10; 

Fig. 16 is a sectional view along line 6-5 of 
Fig. 15; 

Fig. 17 is a sectional view showing another 
modified form of the invention; and 

Fig. 18 is a fragmentary sectional view show 
ing a portion of the fuel pump of Fig. 17. 
The pump of the present invention may be 

located in any position, that is, horizontally, Ver 
tically or otherwise, the positions shown in the 
drawings being chosen merely for purposes of 
convenience in description. 

Referring more particularly to Figs. 1 through 
9 of the drawings, there is show in a fuel pump 
comprising a casing, housing or stator f having 
a relatively large opening or bore and Various 
smaller passageways or conduits (8, , 9, 20). 
An enlarged opening or chamber 5 is shown ad" 
iacent the lower part of the casing. 
The upper part of the casing is provided With 

a cover 4 bolted or otherwise secured thereto and 
beneath the cover 4 is shown a fuel transfer 
pump 2 adapted to supply fuel to the feeding and 
distributing portion of the pump. The transfer 
pump 2 may be of the rotary gear type, one ext 
ampie of which is disclosed in my referred to 
pending application, end may be secured by a key 
3 to a rotor or distributor which Will be herein 
after described. While any suitable type of fuel 
transfer pump may be utilized, rotary gear or 
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vane types have proven quite satisfactory in 
actual operation. 
The cover is is provided with an inlet opening 

Ol' paSSage 5 adapted to receive one end of an 
oil conduit (not shown) for conveying fuel to the 
transfer punp 2. Fuel entering the cover 4 
through the threaded opening 5 may pass in 
Wardly through the inlet passage into the gear 
punp 2. The cover also includes a pressure 
reiief feature which will be later described. The 
exit or discharge side of the gear pump 2 con 
Unicates With a fuel conduit or pasageway 

8 and another fuel passage if through a meter 
ing Valve C. The metering valve O may be 
noved to control the effective size of opening 
through the conduits 8 and and hence the 
quantity of fuel passing through these conduits. 
The paSSageWay in turn is in communication 
With the fuel distributing means or roto 3. 
The metering Wave it shown comprises a 

Substantially cylindrical member having a re 
cessed or cut a Way portion at One Side there 
of; rotation of the metering valve is thus ef 
fective to vary the size of Opening by which 
the discharge passage or conduit 8 communi 
cates with the fuel passage . In order to 
minimize leakage of fuel OutWardly along the 
metering Valve (), the valve may have an an 
nular recess or channel 6 and a longitudinally 
extending channel or recess ; fuel Which tends 
to eak outwardly along the metering valve 0 
enters the annular recess 6 and flows from this 
recess into the longitudinal recess or slot , 
from which it may pass into a transversely ex 
tending passage 9 that communicates With an 
additional return passage or conduit 2). The 
return conduit 2 leads back to the inlet paSSage 
and hence such fuel may return to the trans 

fer pump 2. 
In order to pump or feed fuel charges to the 

cylinders of an internal combustion engine it is 
necessary that fuel which enters through the 
passageway be conducted to discharge ports 
22 (Fig. 5) of the pump; the discharge ports 
22 may be connected by suitable conduits With 
the various cylinders of an engine. The ends of 
fuel conveying conduits may be secured With the 
stator or casing in any suitable manner, prefer 
ably by threaded openings 23 (Fig. 5). 
As shown in Fig. 3 a distributor or rotor 3 is 

adapted to successively connect the discharge 
openings or ports 22 with suitable pumping means 
for forcing fuel out of the discharge portS 22 
and through the conduits to the cylinders of the 
engine. 
The particular number of outlet or discharge 

ports 22 will be determined by the number of 
cylinders of the engine with which the fuel 
pump is used. For purposes of illustration and 
description the pump of Figs. 1-7 is shown 
adapted to feed fuel to an internal combustion 
engine having Six cylinderS. 
The distributor 3 fits relatively closely against 

the walls of the central bore of the casing or 
housing and adjacent its upper end is con 
nected with the fuel transfer pump by the key 
3 or other suitable means. Adjacent its lower 
end the rotor is shown secured to a gear Or COU 
pling 25 by a key 26; a nut 28 and Washer 29 
serve to retain the gear 25 in position. On the 
distributor 3. The lower end of the distributor 
is retained in position by a ball bearing 3, the 
ball bearing being maintained in position by a 
plate 32 secured by screws, 33 to a collar Or mem 
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4. 
ber 34 bolted, force-fitted or otherwise attached 
to the lower end of the casing . 
AS the distributor 3 turns, due to rotation 

of the gear or coupling 25 keyed to the lower end 
thereof, the transfer pump 2 will be rotated to 
force fuei through the conduits 8 and as de 
Scribed. The distributor or rotor 3 has a plu 
rality of radially extending conduits therein ad 
jacent the outlet end of the passage f f, the 
number depending upon the number of cylinders 
in the engine; in the present instance six radially 
extending distributor conduits 3 are utilized. As 
the distributor or rotor 3 turns, the radial Open 
ings 35 connect in consecutive Order With the in 
let pasageway so that fuel may feed through 
the various radial openings 35 to a chamber or 
Opening 3 at the interior Of the distributor. 
The chamber or Opening 3 may be formed. With 
in the rotor by drilling the rotor longitudinally 
and thereafter closing the Upper portion. Or One 
end of the formed opening by a threaded plug 
or Screw 38. - 
When the distributor has rotated to a position 

where an inlet conduit 35 is out of registry with 
the inlet port , a slot or opening 4 in the Wall 
of the distributor may be in registry With One 
of the discharge portS 22 that connectS With a 
cylinder of an engine. In this latter position it 
is desirable to eject the fuel from the chambel' 
or the opening 37 of the distributor and to force 
it through a suitable conduit into the particular 
engine cylinder with which the slot f6 is in Con 
munication. Ejection of the fuel charge at this 
position may be achieved by the pumping neans 
shown adjacent the lower pait of the centially 
disposed chamber 37. 
The construction of the fuel pumping or ejec 

tion means may be best observed in FigS. 3, 4 and 
7. The distributor 3 is provided With a laterally 
or transversely extending chamber or opening 
4 into which is fitted One or more plungerS Ol 
pumping members 43. The plungers 43 are shown 
freely mounted within the chamber or bore 4 
so that they may slide or reciprocate toward and 
away from the central portion of the chamber 
4f. As shown in Figs. 3 and 4, the outer end of 
a plunger 43 rests against a rollier 44 and the 
latter roller contacts a can 5. 
Retaining plates 47 fitted about the distributor 

3 and resting against shoulders 48 thereof pro 
vide two desirable features; they serve to main 
tain the rollers 44 against endwise movement and 
they are also effective to limit the maximum out 
ward positions of the rollers, and hence of the 
plungers or pistons 43. This limitation in outer 
most position of a roller 44 and plunger 43 may 
be achieved by pins or extensions 42 of the rollers 
which project into slots 46 of the retaining plates. 
It Will be noted (Fig. 7) that the slots 46 are in 
clined or so disposed that circumferential shift 
ing of the retaining plates serves to position dif 
ferent locations along the length of the Outer adge 
46a of a slot into operative relationship with the 
roller. Thus the stroke of the plungers’ pistons 
may be adjusted by angularly shifting the plates 
47 so as to obtain optimum pumping conditions. 
The retaining plates 47 may be held in an ad 
justed position by bolts (not shown) Which ex 
tend through adjustment slots and thread into 
openings 5 in the shoulder of the distributor. 
As the distributor rotates, under the influence of 
the coupling or gear 25, the rollers 44 travel 
around or along the operating surface of the cam 
45. Lobes or high and low points on the cam 45 
tend to move the rollers inward radially so as to 
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likewise move the plungers 43 inwardly when 
the rollers 44 are affected by a high point of the 
can 45; when the rollers 44 are opposite low 
points 58 of the can the plungers 43 may move 
'a dially outwardly. 
Outward novernent of the plungers. 43 obtains 

due to rotation of the distributor f3, which tends 
to urge the plunger's outwardly due to centrifugal 
force, and also due to fuel being forced into the 
cavity or chamber 3: Of the distributor by the 
transfer pump 2. during intervals when a radial 
inlet passage. 35 of the distributor is in registry 
with the inlet port E. Fuel thus forced into the 
cavity 3 urges the plungers 43 outwardly due to 
the hydraulic pressure or force exerted by the 
entering fuel, the outermost position being deter 
mined by the adjacent portion of the outer slot 
edge 46a. 

Froin the foregoing description it will be seen 
that the pumping members or plungers. 43 are 
urged out Wardly due to centrifugal force and as 
due to the incoming fuel: inward or pumping no 
tion of the plungers 43 is achieved by cam in eans 
duririg intervals when the discharge slot, or open 
ing of the distributor 3 is in communication 
with a particular discharge port 22. 

in the event the fuel transfer pump 2 should 
tend to feed fuel to the distributor faster than 
the latter removes it, excess pressure will start, to 
build p in the casing conduit it. Any excess 
pressure will generally be relieved by passing out 
Wardly through an opening 2 in the cover 4, this 
opening f 2 being joined by a return conduit (not 
shown) with a fuel Supply tank; the return con 
dit may be throttled by a valve to control the re 
turr flow. 

In addition to relieving pressure by fow of fiel 
out through the opening 2 of the cover 4, there 
is also shown in the cover a pressure elief means 
adapted to facilitate "by-passing' of fuel. In the 
event of excess pressure at the disgharge side cf 
the tiransfer pamp 2 the pressure is effective upon 
Gine end of a, piston or member 5, normally re 
tained in position over a port 3 and against a 
liniting pin 2 f by a spring 24. A sufficient in 
crease in pressure moves the member 5 away 
from the end of the pin 2 and in opposition to 
the spring 24 and uncovers the port f3. Fuel may 
then pass through the port 8 to a position adia 
cent, the inlet of the fuel transfer pump 2. The 
pressure relief means is thus effective to by-pass 
file and relieve excess pressure within the pimp. 

For nost, efficient operation of an internal 
combustion engine it is desirable to provide 
raneans for varying the timing of the fuel injec 
tion into the engine cylinders. When an interral 
combtistic:n engine connected with the present 
fuel p Ign is operating under give conditions, 
the pringers 3 are effective to deliver fuel 
charges to the cylinders at a certain time Ol' 'in 
stant' with respect, to the positions of the pistors 
in the engine: in the event that the speed of the 
engine is inci?eased it is desirable to cause injec 
tion of fiel to the cylinder at a slightly earlier in 
staint than occurred prior to speeding 1p of the 
engine. 
With the present grin variation of the tine of 

fuel injection ray he achieved by shifting the 
position of the Cain So that the high points 3 
thereof ray be effective to actuate the rollie's 
and plungers 53 at a slightly earlier instant. 

Movement, or shifting, here shown as circa 13 
fei'ential rotation, of the can 35 may be achieved 
by the mechanisin illustrated more particularly 
at the right side of Figs, 3 and 4 and in Fig. 9 
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of the drawings. An operating pin 52 fitting into 
an aperture in the cari 45 and projecting through 
all opening 6 of the casing fillas, an extension 
53 projecting into a slot 55 of a movable operat 
ing member 56; thie operating member inlay be 
yieldably mounted, upon one or more springs 5 
So that the member may move with respect to the 
can 45. The operating member 5 is greferably 
mounted in a guide chamber or cylindel' 59 and 
as it moves vertically (as shown in Figs. 3 and 4 
of the di'awings); the slot 55 therein which pro 
isects. Over the extension 53 of the operating pill 
52, causes. the operating pin 52 to move the can 
43 circumferentially to shift the positions of the 
high, and OW. points of the call. With resect to 
the, plungers. 3. and oparating rollers (i, i he 
slot 55 is preferably diagonally disposed and has 
straight side walls (Fig.S. 9d-9d) so that longi 
tEdinal novement of the ogerating member 55 
permits the pin 52 to move circumferentially and 
the pin extension 53 anti pin itself to freely shift 
without jamming or binding. Preferably the 
operatig pin 32 is nilounted in a Suitable bush 
ing oil dealing F3 to facilitate Sizoothiness of op 
eration thereof. 
Movement of the operating member 56 is 

achieved by connecting the guide chamber of 
the cylinder 58 with a conduit in continunication 
at any suitable location with the outlet side of 
the fuel transfer pump 2. Pressure created at 
the outlet or discharge side of the transfer pump 
2. is thus, effective at the interior of the guide 
cylinder or chamber 58. Pressure existing with 
in the guide chamber 58 is effective upon a hy 
draulic pistOn 64 Within the guide charnber 58, 
the latter hydraulic piston normally resting 
against the operating member or plunger 53. 
the operating piston 58 may be normally retained 
in upper position by the COImpression of Springs 

resting against the lower end of the guide 
chamber 58. When the operating member 56 
is, in upper or OutWard position (Fig. 3) the can 
45 is effective to deliver oil charges to the cylin 
diers of an engine at a certain instant with re 
Spect to the positions of the pistoS in the engine, 
As the speed of the engine increases, the pres 
Sure of fuel forced into the pump by the transfer 
punp 2 also increases; this pressure is corn 
Inuilicated to the interior of the guide cylinder 
58 and is effective upon the hydraulic piston 643 
and adjacent Operating member 55. When in 
creased fuel pressure moves the hydraulic piston 
64 and operating member 3 downwardly or in 
Wardly the inclined slot in the latter member 
changes the position of the operating pin 52 and 
the latter shifts the position of the can A5 in cir 
crinferential direction to automatically change 
the instant of injection of fuel into the cylind;21's 
of the engine. As the slotted operating taenber 
56 moves upwardly or clownwardly, different por 
tions of the slot 55 becogne effective upon the ex 
tension 53 of the operating pin which actuates 
the circumferentially movable cann 45. 
The pulping mechanisri), including the pistors 

or plungers 43 which deliver fuel to the cylinders 
of an engine, cause ejection of the fuel at a higher 
pressure thian that created by the fuel transfer 
pump 2. Upon delively of a fuel charge to an 
engine cylinder there may remain in the conduits 
leading to the engine cylinder an excess o' 
residual pressure. It is desirable to relieve this, 
pressure immediately subsequent to cornpletion 
of delivery of a desired charge to an engine 
cylinder. In the present fuel pump this relieving 
of pressure is achieved by providing a pressure 
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relief slot or opening 67 in the distributor or 
rotor 3, the pressure relief slot being positioned 
slightly rearwardly or “in retard' of the dis 
charge port or slot 40 (Fig. 8). In FigS. 8 and 8ct 
the relief opening is shown approximately 36 in 
retard of the discharge opening, but any suitable 
amount of “offsetting' nay be utilized. 
The discharge slot 40 comes into registry With 

and hence is effective to conduct fuel under pres 
sure to discharge port in communication with a 
line leading to an engine cylinder. The discharge 
slot 40 thereafter passes out of registry With the 
discharge port during the interval while a pump 
ing roller 44 is on a dwell portion of the cam 45; 
the pressure relief opening 67 moves into registry 
with the same discharge port very shortly there 
after (this may occur while the rollers 44 are on 
the dwell portion of the cam or, in some instances, 
while they are moving toward a low area of the 
cam). Fuel under pressure in a discharge or in 
jection conduit may thus be relieved by the 
registration of the relief opening 67 therewith. 
The pressure relief opening 67 may communi 

cate with an annular groove 68 formed in the 
distributor 3 and the annular groove 68 may 
communicate through a portion 70 of reduced 
diameter, with the transfer pump 2. Fuel which 
passes from the relief aperture 67 into the relief 
groove 68 may flow gradually through the portion 
of reduced section and to the fuel pump 2 or 
other low pressure part of the pump. It has been 
found that utilizing a diameter 70 which is about 
one-one thousandth of an inch less than adjacent 
distributor portions is Satisfactory. 

Instead of utilizing a distributor portion of re 
duced diameter, the relief groove 68 may Com 
municate with a passage 69 having a relief valve 
mechanism therein. The relief valve may be 
set to unseat at a suitable pressure to allow re 
lief or passage of fuel into the fuel paSSage 8 
leading to the metering valve 0. In Some in 
stances there may be used other means Such as 
a needle valve or a fixed orifice. 
The mechanism for controlling the position 

of the metering valve 0 and thus controlling the 
quantity of fuel fed to the distributor 3 may 
be similar to that described in my application 
previously referred to. A throttle rod may be 
connected With the threaded member 73 to 
facilitate moving the member 73 up or down 
(Fig. 3). A spring 74 normally urges the member 
73 in one direction. Shifting the position of the 
throttle rod connecting member 73 is effective to 
change the force or tension of the tension spring 
75 which is connected adjacent the lower end ; 
thereof With a resilient L-shaped member 76, the 
latter member being secured adjacent One end 
thereof by a nut to a lever 82. As described in 
connection with my previous application, the L 
shaped bracket or connecting member may be 
changed with respect to an opening or slot 72 
through which it passes; thus the same Spring 
may be utilized for different installations and 
the desired spring strength obtained by changing 
the leverage of the Spring. 
The lever 82 is conected with the metering 

valve O through the intermediation of a rod 78, 
spacer spring 79 and cross arm 80. Operating 
lever 82 is pivotally supported intermediate its 
ends upon an arm or bracket 83 at a Supporting 
portion. 84. The free end 85 of the lever 82 rests 
upon one end of a sleeve 8 shown extending 
about a portion of the distributing member Or 
rotor 3. The lower end of the sleeve 87 is pro 
vided with a shoulder 88 which extends into 
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recesses or openings of weightS 89 of a governor. 
The governor comprises a series of weights 

housed in suitable pockets or openings 9 Secured 
to the member 92, the member 92 being keyed 
or otherwise secured to the rotor f3 in such 
manner as to rotate with it. Preferably a plu 
raity of weights are utilized. As the rotor 3 
turns and carries with it the governor weights 89, 
centrifugal force tends to throw the weights out 
wardly and the lower inner ends of the Weights 
tend to lift the extension 89 of the sleeve member 
87. Longitudinal or upward movement of the 
sleeve 87 lifts the inner end 85 of the lever 82 
and is effective to shift the position of the meter 
ing valve 9 through the rod 78 and croSS arm 
80. When a state of equilibrium is reached the 
centrifugal force of the weights 89 is balanced 
against the tension of the spring or resilient 
member 5 and when the two forces are equal 
the speed of the engine is fixed. 
A solenoid or electromagnet construction (not 

shown), similar to that of my referred to pend 
ing application, may be utilized to shut off the 
supply of fuel when a cut-off Switch is actuated 
to stop the engine. 
While the member 25 is shown as a gear, any 

other suitable means for coupling the pump to 
a driving means may be utilized. By connecting 
the gear or coupling member 25 with the engine, 
the distributor or rotor 3 may be caused to 
rotate at a speed determined by the Speed of the 
engine on which the pump is mounted. 

in Figs. 10 through 16 there is shown a modified 
forin of the present fuel pump which is partic 
ularly adapted for use with internal combustion 
egines subjected to variable Speeds. Examples 
of such lases are engines used in autonobiles, 
tractors and also in marine installations. 
The pump shown in these figures comprises a 

casing 3 having various fuel passages (05, 25, 
S0) therein adapted to convey fuel during move 
ment to the cylinders of an engine. In addition, 
an opening is adapted to contain a fuel dis 
tributor ff. 
A transfer pump 02 is shown attached to the 

upper portion of the distributor foll by a thread 
ed or other Suitable connection f3. The fuel 
transfer pump is adapted to receive fuel, from 
a source of supply (not shown), through an inlet 
Conduit (4 and to discharge it, under increased 
preSSure, to a passage 5. The transfer pump 
02 shown in Figs. 10 through 16 is of the rotary 

Vane type and may comprise a plurality of radial 
ly extending vanes fo8, 409, 0 and f i? (Fig. 
11) adapted to rotate within the chamber 2 of 
an Outer appropriately shaped member 3. Fuel 
fed into the rotary vane pump is discharged 
therefronn into passage 65 upon rotation of the 
Vanes and the actuating or driving member 4. 
Wane pumps of this general type are known and 
hence a further detailed description of such a 
transfer pump is believed unnecessary. While a 
Vane type pump is shown, a rotary gear type 
pump similar to that disclosed in connection with 
FigS. 1 through 9 may be used. 
The fuel distributor of and the transfer pump 

i G2 are simultaneously rotated by a suitable cou 
pling or driving member 6 shown connected 
With the lower part of the distributor by suit 
able Socket head screws or bolts T. While any 
Suitable type of coupling f 6 may be utilized the 
type shown, which is generally referred to as an 
'Oldham' coupling, is preferred since it facili 
tates ready assembly and disassembly of the fuel 
pump with a driving means. 
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The pumping mechanism which is adapted to 
eject fuel from the pump to the cylinders of an 
engine is generally similar to that described in 
Connection. With the embodiment of Figs. 1 
through 9 and is shown enclosed within a Sukh 
stantially cylindrical housing member 9 bolted 
or otherwise secuted to the casing . A housing 
extension 23 is boited or otherwise secured to 
the housing a 9 by socket head screws or bolts 
22. A Suitable flexible or resilient sealing meni 

ber 23 is shown intermediate the housing ex 
tension 23 and a rotating portion of the cou 
pling menoer 6; the utilization of such a sealing 
member of "neoprene' rubber or any other suit 
able material tends to seal the interigi' of the 
pump against contamination by dirt or other 
inpurities. 
During operation of the pump of Fig. 10 fuel 

enters the inlet conduit is and passes into the 
transfer pump 32, frora which it is discharged 
into the fuel passage 25. From passage 35 fuel 
passes, into an additional passage 1825. The pas 
Sage 225 is shown extending substantially later 
ally or transversely through the casing 50, and 
may be kille?l or otherwise suitably formed in 
the casing. One end of the pasage 25 is closed 
by a plug 26 and the opposite end contains a 
controlling or metering valve 29 which will be 
fully described hereinafter. After passage beyond 
the metering valve 29 the fuel enters a fuel : 
feeding passage i3 which ternainates at the out 
lat end thereof adjacent the distributor. f. 
The metering valve 29 is adapted to control 

the paSSage or flowy of fuel from the transverse 
passage it into the fuel feeding passage 39. 3. 
The metering waive is shown more particularly 
in SigS. lt, i5 and 16. As shown in these figures 
it comprises a rod-like member having a longi 
tudinally disposed opening or aperture f32 there 
in which is in communication with a diagonally 4{ 
disposed slot or cut-away polition 33, he slot 
Or opening 33 is preferably positioned at an 
angle With "espect to tine longitudinal axis of the 
hetering valve and, while any appropriate angle 

inlay be utilized, an angle of forty five degrees has 
proVein Satisfactory in actual usage. 
When the metering valve is so positioned that 

the slot, 33 is opposite a solid or imperforate por 
tion of the casing Wall fuel is cut off and does not 
flow from the slot f33 into the feed passage 30. 
Suitable rotation of the valve 29 serves to move 
the slot into registry with the lower end of the 
feed passage 3. The valve may be rotated so 
as to place the discharge slot, 33 into partial or 
complete registry with the lower end of the feed t 
passage 36. The lower end of the feed passage 
33 is indicated diagrammatically in Fig. 15; 
when the metering valve is turned the discharge 
slot 33 will gradually move into registry with the 
end of the feed passage 33 (Fig. 15). When the 
valve is rotated to place the discharge slot only 
partially into registry with the outlet passage 
3 the cross sectional discharge area of the 

opening through which fuel may pass is relative 
ly small and hence only a relatively small amount 
of fuel may feed through the valve and into the 
passage 3). As the valve is rotated more fully 
into registry with the feed aperture 30 a greater 
amount of fuel Inay pass through the passage 30 
to the distributor 0 . Hence the quantity of 
fuel passing to the distributor. Of may be con 
trolled by suitably positioning the metering valve 
29. 
The metering valve 29 may be retained in the 

“inward” position of Fig. 10 by a spring or other 
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resilient means 35 which presses against a shoul 
der 36 of the valve. The opposite end of the 
Spring may be connected with a control rod 3, 
the end of the rod 3 and the spring 35 being 
enclosed within a cap 38 secured into a threaded 
opening of the housing 9. 
Opposite ends of the Spring .35 are shown 

turned inwardly and extending substantially di 
ametrically across the spring 35 to provide one 
aeans of attachment of the spring with the me 
tering valve : 29, and the control rod 37. The 
Spring 35, thus serves to maintain the metering 
Walye Seated. With the shoulder 36 thereof rest 
ing against a side wall portion of the casing foo. 
As the control rod 37 is rotated the spring or 
resilient, means 35 likewise rotates and the ne 
tering valve, 29 turns to control the flow of fuel. 
A small opening 31 preferably connects the 

passage 48 with the interior of the cap or hous 
ing 38 to minimize the possibility of “hydraulic 
lock' whereby desired operation of the valve 29 
might be interfered with. 
In addition to performing the fuel control 

functions the metering valve 29 serves to pro 
wide governing, and pressure relief features. In 
the event an engine tends to speed up excessively, 
due to an excess quantity of fuel reaching, the 
engine cylinders, the coupling 6 connected with 
the engine serves to turn the distributor. and 
the fuel transfer pulp at higher speed. Turn 
ing the transfer, pump at higher speed tends to 
increase the fuel pressure at the discharge side 
of the transfer pump, namely in the passages or 
conduits 405 and 25. Increased pressure in con 
duit 25 is effective upon the metering valve 23 
and tends to move the valve longitudinally in op 
position to the effect of the resilient means 35. 
Movement of the valve 29 longitudinally in op 
position to the Spring 35 moves the Valve dis 
charge slot 33 so as to vary the amount of reg 
istry thereof with the lower end of the fuel pas 
sage 3 ); this may be seen more p2irticularly in 
Fig. 15 of the drawings. Moving the diagonally 
disposed discharge slot 33 away from the lower 
end of the passage 30 decreases the effective dis 
charge area of the slot. 33 and passage f3) and 
heace serves to decrease the amount of fuel go 
ing to the fuel distributor 94. As a result the 
engine tends to slow down and slowing down the 
engine decreases the Speed of the transfer pump 
02; fuel pressure in the conduit 25 decreases 
and the metering valve 29 gradually moves back 
toward its initial inner position. The construc 
tion and operation tends to maintain a "bal 
anced' condition until the throttle control rod 
(3 is intentionally actuated. 
In the event an engine speeds up to an unde 

sirable extent, pressure in the conduit 25 in 
creases sufficiently to move the discharge slot or 
opening 33 into registry. With the lower end of a 
pressure relief passage 43 and fuel may then 
pass through the central opening 32 of the Valve, 
through the opening. 33, and into the relief pas 
sage 43. The relief passage 4) communicates 
With the inlet Side of tha fuel transfer purp 02 
and therefore serves to by-pass fuel through the 
pump to provide a very desirable pressure relief 
feature, 
The distributor Oi is provided with a plurality 

of laterally extending passages 42 adapted to re 
ceive fuel frona the feed passage 3 and conduct 
it into a centrally disposed opening or chamber 
43 of the distributor 0 . With the pump of 

Fig. 1.0 four, passages 42 are utilized but any 
Suitable. number may be utilized, for example 
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six or eight. When a passage 42 is in commu 
nication or registry with the passage 30 fuel may 
enter the chamber 43. When the passages 42 
are out of registry with the feed passage 30 fuel 
may be ejected from the chamber 43 by the 
pumping mechanism shown adjacent the lower 
part of the distributor. 
The pumping mechanism shown adjacent the 

lower part of the pump of Fig. 10 is similar to 
that described in connection with Figs. 1 through 
9 and comprises plungers or pumping members 
45 adapted to be actuated by rollers 46 carried 

intermediate retaining plates 47 and 48. AC 
tuation of the rollers 46 and plungers 45 dur 
ing rotation of the distributor of may be 
achieved by a cam 50 having low and high points 
5 and 52, respectively. Operation of the 
pumping means to force fuel out of the chamber 
43 is similar to that already described in con 
nection with Figs. 1 through 9. 

Oil pumped out of the chamber 43 by the 
pumping means may emerge through a passage 
154 adjacent the upper part of the distributor f0. 
and enter into laterally extending casing passages 
i55 (Fig. 12), which will be connected by suitable 
conduits (not shown) with the cylinders of an 
internal combustion engine. The discharge port 
{54 connects in consecutive order with the casing 
passages 55. 
The distributor Ot is preferably provided with 

a pressure relief opening 53, pressure relief 
groove 156, and a reduced diameter portion sim 
ilar to those described in connection with FigS. 1 
through 9, whereby undesirable excess or residual 
pressure in a fuel discharge conduit may be re 
lieved. This feature was brought out more pal 
ticularly in connection with Figs. 3, 8 and 8d. 

In addition, the pump of Figs. 10 through 16 
is preferably provided with means for automati 
cally varying the timing of injection of fuel into 
the cylinders of an engine. This feature has 
already been described in detail herein. Wherein 
it has been pointed out how movement of the 
operating cam (45 of Figs. 3 and 4) 50 Serves 
to vary the instant of fuel injection. 

In Figs. 17 and 18 there is shown a pumping 
mechanism similar to that of FigS. 10 through 
16 embodied in and modified for use With a gov 
erning mechanism similar to that of FigS. 1 
through 9. The utilization of such a governing 
mechanism is desirable in those instances Where 
closer speed regulation is important. Examples 
of such use requiring closer speed regulation are 
in connection with electricity generating unitS. 
When the pump of Fig. 10 is embodied in Such 

a unit the housing extension 23 and coupling 
member 6 are removed from the pump and the 
distributor connected With a distributor extension 
57, the outer end of the extension 57 being 

provided with suitable coupling means 58. 
The drive connection between distributor of a 

of Figs. 17 and 18. With the distributor extension 
57 may be obtained by Socket head Screws Ol' 

bolts 60 which Serve to hold in a SSembled rela 
tionship the retaining plates 47 and 48 of the 
pumping mechanism. The heads of the socket 
Screws 69 may project into Suitable openingS 6 
in the member 57. 
Adjacent the iOWer portion of Fig. 17 is shown 

a governing mechanism Substantially Similar to 
that of Fig. 3, wherein governor weightS 89a are 
operatively connected with a sleeve 87 a to move 
the sleeve in instances where the Speed of the 
pump tends to reach an excessive value. Move 
ment of the sleeve 8 a serves to actuate the lever 
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12 
82d, and control movement of a metering valve 
62. Pivotal movement of the lever 82a on a 

Supporting bracket 83d and operation of the con 
necting rods 3C, connecting spring 79a and 
spling 75c is similar to that described in con 
nection with Fig. 3. 
The metering valve 62 is shown provided with 

a longitudinally extending slot 64 communicat 
ing with a circumferential groove 66, the valve 
being normally retained in "inner' position by a 
leaf Spring 63. Manual control or rotation of 
the metering valve 62 for adjustment of fuel 
feed may be obtained by a throttle rod attached 
to connecting member f65; the governor mecha 
nism adjacent the lower part of the pump also is 
effective to rotate the valve 62. In the event of 
Sufficiently increased pressure in the passage 25 
the valve 92 is urged toward the left (Fig. 17) in 
opposition to the effect of spring 63 to place the 
groove 66 into communication with the return 
paSSage 40; thus the valve 62 also acts as a 
pressure relief valve and tends to maintain a con 
Stant preSSure in the paSSage f 25 leading from the 
transfel' pump. 

It will be Seen that the present invention pro 
Wides a new and improved fuel pump comprising 
a raininnum number of parts which may be read 
ily manufactured at comparatively low cost. The 
relative Sinplicity of the pump insures low main 
tenance costs and continuity of operation over 
Irelatively long periods of time. 

Ejection of fuel from the pump into the cylin 
ders of an engine is obtained in positive manner 
by the pumping plungers, the plungers being 
freely in Ounted within suitable cylinders or 
chambers. Variation of the injection of timing 
inay be automatically obtained by varying the 
position of an operating cam which controls the 
?al ovement of the plungers. 

Relief of excessive pressures within a dis 
chal'ge conduit leading to an engine cylinder sub 
Sequent to injection is facilitated by pressure re 
lief means of relatively simple construction in 
Corporated with the distributor and the pump. 
The pump is relatively simple in construction 

and is Well adapted to withstand any rough usage 
to Which it may be subjected. 
As various changes may be made in the form, 

construction and arrangement of the parts here 
in Without departing from the spirit and scope 
of the invention and without sacrificing any of 
its advantages, it is to be understood that all mat 
ter herein is to be interpreted as illustrative and 
not in a limiting sense. 
Having thus described my invention, I claim: 
l. In a fuel pump adapted to be used for in 

ternal combustion engines and the like, the com 
bination of a casing having fuel discharge ports, 
a rotatabie fuel distributing member disposed in 
Said casing and having a fuel discharge Opening 
for communication with said discharge ports in 
Sequence as the distributing member is rotated, 
pumping means including a chamber in said dis 
tributing member communicating with the dis 
charge opening and a piston mounted for recip 
local movement in said chamber, a normally Sta 
tionary cam disposed about the axis of rotation 
of the distributing member and supported by the 
casing for intermittently actuating the plunger in 
timed relationship with the rotation of the dis 
tributing member to cause injections of fuel while 
the opening is in communication with a fuel dis 
charge port, and means for adjustably moving 
the cam about the axis of the distributing mem 
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ber to adjust the timing of the pumping means 
relative to the distributing member. 

2. In a fuel pump adapted to be used for inter 
nal combustion engines and the like, the combi 
nation of a fuel pick-up pump having a rotatable 
pumping member, a casing having fuel discharge 
ports, a rotatable fuel distributing member dis 
posed in Said casing and having a fuel discharge 
opening for communication with said discharge 
ports in sequence as the distributing member is 
rotated, means for simultaneously rotating the 
distributing member and the rotatable pumping 
member of the pick-up pump, pumping means 
including a chamber in said distributing nember 
communicating with the discharge opening and 
a piston mounted for reciprocal movement in said 
chamber, 33:1 means for intermittently actuating 
the piston in timed relationship with the rotation 
of the distributing herinber to cause injections of 
fuel while the opening is in communication with 
a fuel discharge port, and means responsive to 
pressure created by the fuel pick-up pump for 
adjusting the position of the can whereby the 
timing of the pumping raeans is varied relative 
to the distributing inenber as the speed of rota 
tion of the distributing nember is varied. 

3. In a fiel punp adapted to be used for in 
ternal combustion engines and the like, the coyn 
bination of a fuel pick-up plimp having a rotat 
able pumping reinbei, a casing having fuel dis 
charge ports, a rotatable fuel distributing thern 
ber disposed in said casing and having a fuel 
discharge opening for conninication with Said 
discharge ports it sequence as the distributing 
member is rotated, means for simultaneously ro 
tating the distributing member and the rotataiole 
pumping member of the pick-up push, p: Ynging 
means including a chamber in said dista'ibuting 
member cornmunicating With the discharge open 
ing and a piston mounted for reciprocal raowe. 
ment in said chamber, a normally stationary car: 
disposed about, the axis of rotation of the dis 
tributing neithber fol' interrittently actuating 
the piston in tinned relationship with the rota 
tion of the distributing member, means provid 
ing a chanber in conry unication. With the fuel 
pick-up pump, a plunger in Said chaniber oper 
atively connected to the cam for revolving the 
can about the axis of the distributing herber 
in response to the pressure of fuel from the pick 
up pump whereby the timing of the purnping 
means relative to the distiibuting member is 
adjusted in response to the speed of the dis. 
tributing member. 

4. In 2, fuel punp, the combination of a Casing 
having fuel exit ports, a rotatable fuel distribut 
ing member in said casing having a fuel discharge 
opening innovable along a portion of said casing 
When the distributing member is rotated for 
communication. With said fuel exit ports in Se. 
quence and having a relief opening disposed in 
retard of said fuel discharge opening for conn 
munication. With said fuel exit ports following 
communication of said fuel discharge opening 
therewith, a charge pump communicating with 
said fuel discharge opening, a fuel pick-up pump 
communicating with said charge pump, and 
means forming a passageway between Said relief 
opening and the discharge side of the fuel pick-up 
pump. 

5. In a fuel pump for an internal cornbustion 
engine, the combination of a member having a 
plurality of discharge ports, a rotatable fuel dis 
tributing device associated with said member 
having a fuel discharge opening and having a 
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4. 
pressure relief opening disposed in retard re 
lationship with respect to said fiel discharge 
opening for continuinicating Sequentially With 
the fuel discharge ports during rotation of the 
fuel distributing device, puringing means for sup 
plying fuel under pressure to said discharge 
opening, and a restricted passage corninunicat 
ing with said pressure relief opening adapted to 
conduct fuel away from the pieSSure relief open 
ing and neais for linaintaining preSStre in Said 
paSSage. 

6. In a fuel primp, the combiiation of 2, hot S 
ing having a fuel conducting p3.SSage, a fuel dis 
tributor associated with Saii housing and cost 
nunicating witin Said housing paSSage, a fuel 
transfer puring adapted to supply fuel to Said 
housing passage, a conti'ol valve in the houlS 
ing passage between the fuei distribiitor 2nd the 
transfer pump, said waive including a waive body 
mounted for translational novelinent in a di 
rection to vary the flow of fuel trough Said 
housing assage, aid frieans foi noving the valve 
in Said. One direction includi 3, Safaga Oil the 
waive subjected to 2:3 pieSSLife of iilid in the 
said housing gaSSage. 

7. Sin a fuel gunp, the co:hinaign of a hous 
ing having a fuel cordicting passage, a fiel 
distributor associated with said housing, a fuel 
transfer pump adapted to Supply fuel through 
said fuel conducting assage to Said distributor, 
a fuel con&roi wave is said fel coducti:g gas 
sage, means for mounting the valve for nove 
ninent in a first direction for vai'ying the fioW of 
fuel through saici flei conducting paSSage 2nd 
for movement is a seco;asi direction for varying 
the foxy of fuel through said fuel conducting paS 
sage, rainially operable means for noving the 
waive in said first direction, means on the valve 
Subjected to fuel pressure in Said fuel conduct. 
ing passage fol' urging the valve in Said Second 
direction, and spring means opposing movement 
of the valve in Said Second direction. 

8. In a fuel pump, the combination of a hous 
ing, a fuel distributing means aSSociated with 
said housing, a fuel trainsfer purp aSSociated 
With said housing for supplying fuel under pres 
Sure, a fuel control valve movably positioned in 
an opening of said housing, means fol'nning a 
passageway between the fuel transfer purp and 
the valve, and between the waive aid the dis 
tributing means, said valve having a receSS ad 
jacent an outer surface thereof for varying the 
fioW of fuel through the passageway depending 
upon the size of registering opening between Said 
recess and the fuel passageway, and Said valve 
having a portion exposed to press:ire existing 
Within the fuel passageway and resiliest, p(-Si 
tioning means for the v3.lve to peiti, he wave 
to move in a directioi for varying the Size of 
registering opeii: ) g letWeein Said rec3S3 33d 23 
fuel passageway upon delivery oy the fuel tia?: 
fer pump of fuel at a predeterilished pressu:'e. 

9. In a fuel pung, the combinatic; of a cas 
ing having a fuel feed passage, a fuel distributo' 
passage and a fuel relief passage, a feed guishp 
for supplying fuel under preSSure &o the fuel 
feed passage, a control valve between the fiel 
feed passage and tha fuel distributor 3.ind fuel 
relief passages having a valve body novable in 
one direction through a range of positions for 
decreasing the effective opening between the fuel 
feed passage and the distributor passage to a 
position for discontinuing admission of fuel to 
the fuel distributor passage and directing the 
fuel to the fuel relief passage, means on the valve 

s 
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subject to fuel pressure existing in said fuel feed 
paSSage for urging the valve in said one direc 
tion, and means yieldingly urging the valve in 
the opposite direction. 

10. In a fuel punp, the combination of a cas 
ing having a fuel feed passage and a fuel dis 
tiributor passage and a fuel relief passage, a fuel 
distributor associated with said casing, a fuel 
tributor paSSage and a fuel relief passage, a fuel 
transfer pump for Supplying fuel under pressure 
to the fuel feed passage, a control valve in the fuel 
feed paSSage having an area, subject to fuel pres 
Sure created in Said fuel feed passage by said 
transfer pump, nanually operable means for ro 
tating Said waive to control the quantity of fuel 
paSSing fi'Oil Said fuel feed passage to said fuel 
distributor passage, and means yieldably main 
taining said valve in position against axial move 
ment, a predetermined fuel pressure in said fuel 
feed passage being effective to move the valve 
axially to vary the size of effective opening be 
tWeen the fuel feed passage and the distributor 
paSSage, and a predetermined additional pres 
Sure being effective to move the valve axially an 
additional distance to discontinue admission 
of fuel to the fuel distributor passage and to 
direct fuel to the fuel relief passage. 

11. In a fuel pump, the coinbination of a cas 
ing provided with a cylindrical chamber having 
a fuel inlet and a plurality of fuel outlet ports, 
means for pumping fuel under pressure to said 
fuel inlet, a fuel receiving and distributing 
nenber rotatably in Ounted in said chamber 
having a longitudinal fuel passageway therein 
provided With opening means for communicating 
alternately with said inlet and an outlet port 
as the member is rotated and having a trens 
we!"Se charinger communicating with said pas 
Sageway, a plunger freely mounted in said cham 
be for innoverinent in an outward direction to 
adinlit said fuel to the transverse chamber and 
in an inward direction to force the fuel from 
the transve)"Se chamber, and a can surrounding 
3&id member having a plurality of raised portions 
for moving the piunger inwardly each time the 
nienber is rotated to place said passageway in 
CO2) munication. With an outlet port. 

i2. In 3 flei pump, the combination of a l'o- 
t&table fuel distributor having an axial fuel pas 
Sageway provided With fuel inlet and outiet 
ports, a radial bore in Said distributor connuni 
cating with Said passageway, a pair of plunge's 
ill Said radial bore adapted to be moved apart 
to receive a charge of fuel thei'ebetween from 
the axial passageway, and can means for in 
tel'nittently inoving the plungers together dur 
ing rotatius of the distributor to aiternately re 
turn the fuel charge to the axial passageway un 
cer preSSu'e. 

13. In a fuel pullinp, the combination comp;is 
ing a pump body having a chamber therein and 
a fuel inlet and fuel outlet passages leading from 
the 3hab&i, a fuel districutor rotatably mount 
ed in Said chamber having an axially disposed 
fuel paSSageway provided with an outlet and in 
let ports for communicating with said passages 
ill Sequeiice as the distributor is rotated, a radial 
chamber in said distributor communicating with 
Said paSSageway, a pair of opposed plungers 
freely nounted in Said radial chamber forming 
a charging pump, and cam means for intermit 
tently actuating Said plungers inwardly during 
rotation of the distributor. 

14. In a fuel pump, the combination of a pump 
body having a cylindrical cavity therein, a fuel 
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inlet: and fuel outlet passageways communicat 
ing with said cavity, a cylinder rotatably mount 
ed in said cavity, said cylinder having an axial 
fluid passageway provided with ports for com 
municating with said inlet and outlet passage 
Ways in Sequence as the cylinder is rotated and 
having a transverse chamber communicating 
with Said passageway, a plurality of free plung 
erS slidably mounted in Said chamber, 2nd cam 
means for periodically moving said plungers in 
Wardly toward said passageway as the cylinder 
is rotated to eject fuel through said outlet pas 
SageWays, Said plungers being movable out 
Wardly to receive the fuel charge entering 
through said inlet passageway. 

15. A fuel pump comprising a tubular pump 
body, a fuel pick-up pump member rotatably 
mounted in one end of said body, a rotary valve 
member mounted in all intermediate section of 
Said body, pumping means comprising a rotat 
able member having radially disposed pistons 
therein at the other end of said body, means 
forming a driving connection between the pick 
up pump member, rotary valve member and ro 
tatable member, means for driving one of said 
members, and carn means in Said other end of 
Said body for periodically actuating said pistons 
as the members are rotated. 

16. A fuel pump complising a continuous pump 
body, a fuel pick-up pump rotatably mounted in 
One end of Said body, a rotary distributor 
mounted in an intermediate section of said body, 
a fuel passageway extending within said body 
from the fuel pick-up pump to the rotary dis 
tributor, a metering valve in said passageway, a 
piston charging pump forming a part of the fuel 
distributor comprising a plurality of radially 
disposed pistons, a cam mounted in said body 
about Said piston charging pump to internit 
tently move the piston inwardly as the distributor 
is rotated, and single driving means for the dis 
tributor and fuel pick-up pump. 

17. A fuel punp comprising, in combination, 
a fuel pick-up pump having a rotatable pumping 
member, a rotary distributor rigidly connected 
at One end to Said member, a charging pump com 
prising a piston mounted for transverse move 
ment in the opposite end of the distributor, a 
can for periodically actuating the piston as 
the distributo' is rotated, and a single unitary 
pump body providing a head for the fuel pick-up 
pump, a Casing for the distributor and a housing 
for said cam. 

18. A fuel pump comprising, in combination, a 
fuel pick-up pump having a rotatable pumping 
member, a rotary distributor rigidly connected 
at One end to Said member, a charging pump 
comprising a piston mounted for transverse 
movement in the opposite end of the distributor, 
a cam for periodically actuating the piston as 
the distributor is rotated, and a single unitary 
pump body providing a head for the fuel pick-up 
pu:rip, a casing for the distributor and a housing 
for said cam, said distributor and rotatable mem 
bel of the fuel pick-up pump being radially sup 
ported Solely by engagement of the distributor 
with the said casing. 

19. A fuel pump comprising, in combination, 
a fuel pick-up pump having a rotatable pumping 
member, a rotary distributor rigidly connected 
at One end to Said member, a charging pump 
comprising a piston mounted for transverse 
movement in the opposite end of the distributor, 
a can for periodically actuating the piston as 
the distributor is rotated, and a single unitary 
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pump body providing a head for the fuel pick-up 
pulp, a casing for the distributor and a housing 
for said cam, said body being provided with out 
et Openings for connection to engine cylinders 
and internal fuel passageways of short length 
extending between the pick-up pump and the 
distributor and the distributor and Said OpeningS. 

20. In a fuel pump, the combination compris 
ing a pump body having a chamber therein, a 
fuel distributor rotatably mounted in Said chann 
ber, a fuel charging pump forming a part of said 
distributor comprising a plurality of transversely 
reciprocable pistons, can means for actuating 
the pistons, rollers situated between the outer 
ends of the pistons and the can means and ad 
justable stop means separate from the can for 
limiting Outward movement of the pistons. 

21. In a fuel pump, the combination compris 
ing a pump body having a chamber therein, a 
fuel distributor rotatably mounted in Said chan 
ber, a fuel charging pump forming a part of Said 
distributor comprising transverse paSSageWays in 
the distributor and pistons freely mounted there 
in, a can for periodically actuating said pistons 
inwardly as the distributor is rotated, rollers be 
tween the can and the outer ends of the pistons, 
and an adjustable cage for limiting the OutWard 
In ovement of the rollers. 

22. In a fuel pump, the combination of a hous 
ing having fuel conducting paSSages, a fuel 
transfer pump adapted to supply fuel to one 
housing passage, a fuel distributor a SSociated 
With said housing for receiving fuel from a Sec 
ond of said passages, and a control valve mov 
ably mounted in said housing for controlling the 
flow between said passages, said valve being now 
able axially in one direction to decrease the flow 
and in an opposite direction to increase the fioW 
and having its end portion eXposed to preSSure 
created by the transfer pump whereby the valve 
is urged in a flow diminishing direction respon 
Sive to transfer pump preSSlure. 

23. In a fuel pump, the combination of a fuel 
pick-up pump, a fuel distributor, a piston charg 
ing pump comprising a piston freely mounted in 
said distributor, a fuel passageway between said 
fuel pick-up pump and the distributor, a manu 
ally operable metering Walve in said passageway 
having a portion thereof exposed to the pressure 
of fuel in Said passageway and means for mount 
ing the wave for movement in response to said 
pressure for varying the fioW of fuel from the 
pick-up pump to the distributor. 

24. In a fuel pump, the combination of a fuel 
pick-up pump, a fuel distributor, a piston charg 
ing pump comprising a piston freely mounted in 
said distributor, a fuel passageway between said 
fuel pick-up pump and the distributor, a meter 
ing valve in said passageway for varying the flow 
of fuel from the pick-up pump to the distributor, 
said valve comprising a plunger exposed to fuel 
pressure in said passageway, Spring means acting 
on said plunger in opposition to Said fuel pres 
sure, and manually operable means connected 
to the spring means for varying the metering 
of the valve in response to fuel preSSure. 

25. In a fuel pump, the combination of a fuel 
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transfer pump, a fuel distributor, a piston 
charging pump comprising a piston freely 
mounted in Said distributor, a fuel passageway 
between the transfer pump and distributor, a 
manually adjustable Valve in said passageway 
having a portion eXposed to the pressure of fuel 
in Said passageway for varying the flow of fiuid 
from the transfer pump to the distributor, and 
Spring means acting on said valve in opposition 
to Said fuel pressure. 

26. In a fuel pump, the combination of a fuel 
transfer pump, a fuel distributor, a piston 
charging pump comprising a piston freely 
mounted in Said distributor, a fuel passageway 
between the transfer pump and the distributor, a 
metering valve in Said passageway movaiole to 
vary the flow of fuel through the passageway, 
manually adjustable Spring means for urging 
the Valve in an opening direction, means for ro 
tating the fuel transfer pump and the fuel dis 
tributor, a governor operated by the last named 
means for urging the valve in a closing direction, 
and means on the valve opposite from the spring 
means and exposed to fuel pressure in the pas 
SageWay for urging the Valve in a closing direc 
tion upon increasing fuel pressure. 

27. In a fuel punp, the combination of a hous 
ing having fuel conducting passages, a fuel 
transfer pump adapted to supply fuel to one 
housing paSSage, a fuel distributor associated 
With Said housing for receiving fuel from a second 
Of Said paSSages, and a control Valve mounted in 
Said housing comprising a cylindrical member 
rotatably and longitudinally movable to vary the 
flow of fuel between said passages, said member 
having an end portion exposed to pressure 
created by the transfer pump to render the valve 
movable longitudinally by said pressure and hav 
ing means for permitting the member to be ro 
tated manually. 

WERNON D. ROOSA. 
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