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The present invention relates generally to fuel 
pumps and more particularly to improvements in 
metering and distributing pumps such as are 
used to supply fuel to internal combustion en 

5 gines. ' 

One object 4of the present invention is t'o pro 
vide a novel f_orm Yof fuel metering and distribut 
ling pump which is adapted for eüective and effi 
cient operation throughout a Wide range of both 
capacity and timing adjustment. 
Another object is to provide a pump of the type 

described which may be' readily disassembled and 
reassembled for purposes of inspection and re 
pair. 
A further object resides in the provision of 

a novel fuel metering and _distributing pump 
which avoidsthe use of spring actuated valves, 
and which has a novel arrangement of control 
ports and coacting areas effective to prevent in 
ter-leakage. 
Further objects and advantages will become 

apparent as the description proceeds. . 
In the accompanying drawings,.Figure 1 is a 

longitudinal sectional View of a pump embody 
ing the invention, the view being taken mainly 
along line i-I of Fig. 2 and in fragment along 
line I‘L--la of Fig. 2. 

Fig. 2 is a transverse sectional view taken 
along line 2-2 of Fig. l and showing the pump 
in end elevation. 

Fig. 3 is a transverse sectional view. taken along 
line 3-3 of Fig. 1. » 

Fig. 4 is a transverse sectional view taken along 
line 4-4 of Fig. 1. 

Fig. 5 is a transverse sectional view taken along 
line 5--5 of Fig. l. ‘ 

Fig. 6 is a transverse sectional view taken sub 
stantially along broken line 6_6 of Fig. 1. 

Figs. '7, 8, and 9 illustrate details of the drive 
connection for the rotor. ` ' 

Fig. 10 is a perspective view of one of the ele 
,ments in the pump drive. 

While the invention is susceptible of various 
modiñcations and alternative constructions, I 
have shown in the drawings andwill herein de 
scribe in detail the preferred embodiment, _but 
it is to be understood that I do not thereby in 
tend to limit the'invention to the specific forny 
disclosed, but intend to cover all modifications 
and alternative constructions falling within the 
spirit and scope of the invention as expressed in 
the appended claims. 

Referring more particularly to the drawings, 
the invention is shown herein as embodied in a 
fuel metering and distributing pump 2| (Fig. 1) 
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(Cl. 10S-173) 
adapted for use in connection with various kinds 
of internal combustion engines, and particularly 
suited for multiple cylinder engines. In general, 
the fuel metering and distributing device or 
pump 2| receives fuel, such as naphtha or gaso 
line, from a suitable source and delivers it in 
metered or measured charges for use in respec 
tive engine cylinders. The delivery is timed by 
the pump in relation to the sequential operation 
of each engine piston, a charge of fuel being de 
livered for each cycle of each piston. The ca 
pacity of the pump, that is the measured quan 
tity of fuel delivered in'each charge, may be 
varied by adjustment of the pump as herein 
after described. Both the timing and capacity 
of the pump may be adjusted by suitable auto 
matic mechanisms (not shown) 'or manually as 
desired. ' ` ì 

In the preferred embodiment of the invention, 
the fuel metering and distributing device or 
pump 2| (see Fig._ 1) may be driven by an asso 
ciated engine, and is adjustable in capacity and 
also in phase relation vto the engine. More par 
ticularly, the pump 2| comprises an outer casing 
which is formed of two end sections 24 and 2B 
and an intermediate section `25 in end abutting 
engagement. `The sections have interlocking 
ends to secure accurate registration, and are suit 
ably held in assembled relation by means of a 
plurality of tie bolts 2l. One of the sections, 
namely the section 26, is adapted to be mounted 
on a suitable support, and to this end is provided 
with an outer end wall 28 defining a peripheral 
shoulder 29 which may be secured against a suit 
able support such as a gear housing on >the engine 
block. 
Mounted in the section 24 and abutting at its 

inner end against an annular shoulder 3| therein 
is a cylindrical pump body 32. A circular end 
plate 33 is disposed in the outer end of the section 
24 to close the latter, and abuts against the outer 
end of the body 32. The body 32 and the plate 
33 are secured in position by means of a lock ring 
34 threaded into the outer end of the section 24 
against the plate. 
The-pump body 32 isformed with an axial 

bore 35 opening therethrough, and with a plural 
ity of parallel bores, six bores 36 to 4| in the 
present instance, constituting pump cylinders ar 
ranged in parallel to and uniformity spaced rela 
tion about the axial bore. The bores 36 to 4| 
open at their outer ends to a closed chamber 42 
Within the inner end of the casing section 24 and 
between the intermediate casing section 25 and 
the pump body 32, and at their inner ends are 
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2 
closed and peripherallyenlarged .to define pres 
sure chambers 43 to 43 respectively. Opening 
from the periphery of the axial bore 35 in a com 
mon transverse plane (see Fig. 3) respectively to 
the inner ends of the pump chambers 43' to 48 
are a plurality of inlet passages or ports 49 to 
54. Similarly, a plurality of delivery passages or 
ports 55 to 60 open in a common transverse plane 
(see Fig. 4) respectively from the other ends of 
the pump chambers 43 to 43 to the periphery of 
the axial bore 35. The inlet and delivery ports 
for each pump chamber, for example the ports 
~49 and 55 opening from the chamber 43, prefer 
ablyare located in a common longitudinal plane. 
Mounted respectively for reciprocation in the 

cylinders 36 to 4I are a plurality of pump pistons 
6i to 66. Each of the pistons is cylindrical in 
form, and has a reduced axial extension 61 with 
an enlarged head 68 on its free end projecting 

' into the chamber 42. In operation, the pistons 
6| to 66 are reciprocated harmonically in uni 
formly timed sequence. . , 

A valve member 69, in the form of an elongated 
and generally cylindrical rotor, extends through 
and is rotatable'in the axial bore 35 in timed re 
lation to the reciprocation of the pistons 6I to 
66. 'I'he rotor 69 is formed with a shallow pe 
ripheral groove 13 of substantial width which de 
lines a low pressure fluid area or belt projecting 
through the transverse plane of the cylinder in 
let ports 49 to 54. Fluid from a suitable low pres 
sure source (not shown) is adapted to be sup 
plied to the area 19 through an inlet passage 1I 
formed in the pump body 32. Preferably, the 
passage 1i is located in the same plane as the 
inlet ports 49 to 54, and intermediate two of the 
ports. A ñuid supply conduit 12 is connected 
to the body 32 by means of a hollow screw fitting 
13, and communicates with the outer end of the 
passage 1|. _ ' 

The rotor 63 is formed with a land area 14 
projecting longitudinally into one side of the 
ñuid area 19. and adapted for movement succes 
_sively across the inlet ports 49 to 54 to inter 
rupt communication> thereof with the :duid area. 
'111e phase relationof _the revolution of the land 
area .14 to the reciprocation of the pistons 6I to 
66 is such that each inlet port will be closed dur 
ing a predetermined period of the pressure stroke 
of the associated piston, and will be in commu 
nication with the ñuid area 15 during the re 
maining portion of the cycle. Preferably, the 
foregoing period is timed to occur at or near the 
middle of the pressure stroke when by reason 
of the simple harmonic drive the rate of piston 
'displacement is the greatest.' > . 
The rotor 69 is axially adjustable and the land ^ 

area 14 is tapered in width nso that the period 
of cut-oi! may be varied in duration. Preferably, 
the land area 14 tapers uniformly toward its .free 
end. and has a leading edge 14* parallel to the. 
axis of rotation, .and-a trailing edge l14b inclined 
thereto. _ l ‘ 
A Formed longitudinally in the pump’body 32 in 
staggered relation ̀ -to the two sets of ports 49‘to 
54 and 55 to“ are a plurality -of discharge pas 
sages 15 to 39, one for each of the pump cylinders 
36 to 4l. These passages are in communication 
respectively with a plurality of conduits 6| to 66 
(see Figs. 1 and 2) attached by means of hollow 
screw ñttings 31 to the end plate 33, and leading 
to the engine cylinders (not shown). The inlet 
ends of the passages 15 to 30 terminate in radial 
ports 36 to 93 which open in a common trans 
verse piane tothe periphery of the axial bore 35,> v 

¿cylinders 36 to 4|, no 
vided. - 

2,142,086’ 
and which are staggered in relation to the ports 
55 to 6|). 
The rotor 69 is formed with means for con 

necting the cylinder outlet ports 55 to 60 in 
timed sequence to the respective discharge ports 
33 to 93 during cut-oiî of the associated cylinder 
inlet ports 49 to 54. >In its preferred form, this 
means comprises two elongated slots 94 and 95 
formed in the periphery of the rotor 69 and ex 
tending longitudinally thereof. A passage 96 
formed Within the rotor 69 serves to connect the 
slots 94 and 95. 
The slot 94 extends through the plane of the 

outlet ports 55 to 60 for communication there 
with in all axial vpositions _of the rotor 69, and 
has leading and trailing side edges 94a and 94b 
inclined to the axis of rotation. 'I’he relation be 
tween the land area 1_4 and the slot 94 on one 
hand to the respective sets of inlet and outlet 
ports 49 to 54 and 55 to 60 on the other hand is 
such that the leading edge 94B will move onto 
any one of the outlet ports just beforelor at the 
same time the leading edge 14a outs oif the associ 
ated inlet port, and that the trailing edges 94b and 
14b will leave the respective ports simultaneously. 
To insure cut-off of the outlet port simultaneously 
with relief of the inlet port in all axial positions 
of the rotor 69, the trailing edges 14b and 94b are 
made parallel. The slot 95 has leading and trail 
ing side edges 95“ and 95b parallel to the axis of 
rotation, and is so related to the discharge ports 
86 to 93 and to the land area 14 that the leading 
edge 95B will move onto any one of the discharge 
ports at the same time that the leading edge 14* 
cuts-off the associated cylinder inlet port. 

It will be evident that the land area 14 deter 
mines the duration of each period of fuel injec 
tion, and hence the volume of each fuel charge. 
Referring for example to cylinder 36, when the 
inlet port 49 is cut-off from the fluid area 19 by 
the leading edge 14* of the land area 14, the 
pump piston 6I, which is moving along its pres 
sure stroke, forces the trapped fuel from ,the 
pressure chamber 43 through the, outlet port 55, 
the slot 94, the passage 96, the slot 95, the dis 
charge port 38 and the passage 15 to the conduit 
3|. Thus, the start of injection is determined by 
the leading edge 14“, and is constant in relation 

- to the engine cycle. Upon relief of the pressure 
chamber 43 through the inlet port 49 past the 
trailing edge 14b to the iiuid area 10, injection 
ceases. Thus, the end point of injection is de 
termined by the trailing edge 14h, and is variable 
depending on the axial position of the rotor 59. 
Simultaneously with the opening of the inlet port 
49, the trailing edge 94b of the slot 94 cuts-off 
the outlet port 55 so that return flow from the 
discharge passage 15 is prevented. By providing 
the three port arrangement herein described, 
narrow land/ areas between different pressure 
sources are avoided, and hence leakage is effec 
tively eliminated. Since the discharge conduits 
ill-to` 86 are not connected directly to the pump 

check valves need be pro. 

In some instancesit may be desirable to place 
the fuel under compression immediately before 
the start of injection. In this event, the leading 
edge 94l of the slot 94 is timed to move onto the 
outlet port 55 a short time-«afterthe leading edge 
14“ 'of the land 14 leaves the inlet port 49. Thus, 
the fuel in- the chamber 43 is trapped for a short 
time so that the energy stored up therein by 
movement of the piston 6l will create a pressure 
surge at the start of injection. 
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It may also be desirable in some instances to 

` vent'the fuel line to the low pressure larea 10 a 
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>of shoes |29 (see Fig. 10). 

short time before cut-olf of injection. In this 
event, the trailing edge 14b of the land 14 is timed 
to uncover the inlet port 49 a short time before 
the trailing edge 951’ of the slot 95 leaves the dis 
charge port 88. 

It will be evident that the rotor 69 constitutes 
a fuel throttle which is adjustable axially to vary 
the capacity of the pump 2|. To facilitate such 

- adjustment, a bore 91 in axial alignment with the 
bore 35 and adapted to receive the outer end of 
the rotor 69 is formed in and opens through the 
end plate 33. The outer end of the bore 91`is 
closed by means of a cap screw 98. The outer end 
of the rotor 69 has a reduced axial extension 99 
with an enlarged head |00 on its free end. Ro 
tatably embracing the extension 99 between the’ 
body of the rotor 69 andthe head |00 is a split 
sleeve |0| formed in the periphery with a socket 
or recess |02. A ball |03 on the end of a pin |04 
engages in the recess |02. The pin |04 is ‘se 
cured eccentrically to _the inner end of a trans 
verse shaft |05 journaled in a-bore |06 opening » 
from the bore 91 radially through the plate 33 
and the casing section 24. A spline pin |01 
threaded into the outer end of the plate 33 en 
gages in a peripheral groove |08 formed inthe 
shaft |05 to hold the latter in axial position.` 
Fixed on the outer end of the shaft |05 is a crank 
arm |09 which affords means whereby the rotor 4 
B9 may be adjusted. 
Any suitable means may be provided for driv 

ing the pistons 6| to 66 and the rotor 69. In 
the present instance, the pistons 6| to 66 are 
urged outwardly by a plurality of compression 
springs ||0. Referring to the piston 6|, the 
spring ||0 is seated at one end against the body 
32, and abuts at its other end against an outer 
peripheral flange ||| on the outer end of an 
annular spring retainer ||2. The latter is co 
axial with the piston 6|, and has an _inner 
.peripheral flange ||3 on its inner end embracing 
the extension 61 and abutting against the inner » 
side of the head 68; A like constructionis pro 
vided for each of the other pistons. 
The pistons 6| to .66 are moved >positively 

through their working strokes against the action 
of the springs ||0. The means for this purpose 
comprises a plurality of plungers ||4 to ||9 re 
spectively aligned axially with the pistons 6| 
to 66, and abutting against the heads 68 within 
the retainers ||2. The plungers extend recip 
rocably through a plurality of spaced parallel 
bores |20 to |25 which are formed in the inter 
mediate casing section 25 and open there 
through from the chamber 42 to a chamber |26 
deñned by the casing section 26. It will'be evi 
dent that the plungers ||4 to` ||9 in effect con 
stitute continuations of the pistons 6| to 66, but 
by reason of their separation from the pistons 
require less accuracy in construction than do the 
latter for eiiicient operation. 

~ To provide means for driving the'plungers | I4 
to ||9 in uniformly timed sequence and prefer 
ably harmonically, the outer ends in the cham 
ber |26 are provided respectively with semi 
spherical heads |21 in bearing engagement with 
complementary sockets |28 formed in a plurality 

These shoes |29 are 
loosely retained, as by means of removable snap 
rings |2911, in a plurality of sockets |30a formed 
iny one side of an annular follower plate |30. 
Preferably, the shoes |29 and the sockets |30a 
are _circular in form, and of suñiciently different 

3 
diameters to permit independent movement of 
the shoes relatively to the plate |30 as neces 
sitated by changing angularity of the latter. It 
_will be evident that the follower plate |30 is 
restrained against rotation by the heads |21 and 
theshoes |29. The other side of the follower 
plate |30 bears slidably against an inclined end 
face |33 on a rotary drive member or wobble 
plate |34. A drive shaft |42 extends through 
and is fixed in an axial bore |40 in the woblñe 
plate |34, and serves to rotate the latter. Pref 
erably, an end bearing plate |35 is interposed 
between rthe end wall 20 and the wobble plate 
|34. ’ 

The inner end of the drive shaft |42 extends 
through the follower platev |30, and is formed 
with a spherical enlargement |3| which engages 
with a complementary surface |30b in the latter 
to locate same in a central position. The outer 
end of the shaft |42 isjournaled in a bushing |4| 
fixed in the end wall 28 of the housing section 
26, and visv adapted to be connected by means 
(not shown) to the engine crank shaft. It will 
be evident that as the wobble plate |34 is ro 
tated, a wobble motion will be imparted to the 
follower plate |30 to drive the pistons 6| to 66 
harmonically in uniformly timed and overlapping 
sequence. ` 

The rotor 69 may be driven by any suitable 
means, and is herein shown as connected to the 
drive shaft | 42. Thus, the inner end of the rotor 
69 is connected by a driver |43 (Fig. '7), for joint 
rotary motion and independent axial adjustment, 
to an intermediate shaft |44 slidably and rotat 
ably mounted in an axial bore |45 having different 
diameters along its length, and opening through 
the intermediate casing section 25. The inner 
end of the drive shaft |42 extends fromA the 
follower plate |30 into the adjacent end of the 
bore |45, and is formed with axial bore |41 
slidably receiving the adjacent end of the shaft 
|44. A pin |48 and slot |49 serve to connect the 
shafts |42 and |44. ` 
The inner end of the rotor 69 is formed with 

an axial bore 69a intersected by a transverse 
bore' 69h, and with two diametrically spaced 
longitudinal slots 69c in the side walls of the bore> 
69a. A cylindrical plug |4|a (see/Fig. 9) is in 
serted inthe bore‘69b, and is formed with a 
longitudinal diametrical slot |4|b in one'end 
portion. An elongated pin |42a extends at one 
end axially into the bore 69a and is formed with 
a peripheral groove |42b loosely engaged with 
the sides ofthe slot |4I". Thus, the pin |422l 
has a loose connection through the medium of 
the plug |4|a with the rotor 69. At the other 
end, the pin |42a extends into an axial bore |44a 
in the adjacent end of the intermediate shaft 
|44, and is formed therein with a peripheral 
flange or shoulder |426. The driver |43 is axially 

. disposed on the pin |425”, and at one end has two 
parallel spline keys |43a disposed in the slots 69c 
and engaging at their ends against the plug |4|a. 
On the other end, the driver |43 has two parallel 
spline keys |43h which extend slidably in longi 
tudinal slots |44b in the shaft |44 and which 
'abut against the shoulder |42”. >Hence, the pin 
|42a serves to hold the driver in assembled rela 
tion with the rotor 69 for axial sliding spline 
connection with the shaft |44. 
The slot |49 is inclined longitudinally to the 

axis of rotation so that axial adjustment of the 
shaft |44 will effect adjustment of the angular 
phase relation between the rotor 69 and the pis 
tons 6| to 66. To provide means for adjusting 
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4 
the shaft I“, it is formed with a peripheral 
groove |50. A split sleeve |5| is rotatably secured 
in the groove |50, and has a socket or recess |52 
in its periphery. A ball |53 on the end of a pin 
|54 bears in the recess |52. The pin |54 is 
secured eccentrically to the inner end of an 
adjusting shaft |55 which is journaled in and 
extends outwardly through a bore |56 in the 
casing section 25, and which is keyed in axial 
position. A crank arm |51 secured to 'the outer 
end of the shaft |55 affords means for angularly 
adjusting the shaft |55. 
From the foregoing it will be apparent that 

the pump 2| is adapted to perform both timing 
and metering functions. As to its timing func 
tion, the phase of the pistons lil-»66 can be 
adjusted with respect to the phase of the engine 
crank shaft, and hence the phase of the engine 
pistons, by shifting the adjustment lever |51. 
Similarly, the capacity of the pump, or in other 
words the quantity of fuelv in each metered 
charge delivered, can be adjusted through the. 
medium of the lever |09 as heretofore described. 

I claim as nur invention: 
1. A pump comprising, in combination, a pump 

body formed 'with a pump cylinder, a fluid sup 
Aply, an inlet and a spaced outlet opening vrespec 
tively to and from said cylinder, and a discharge 
passage, a piston reciprocable in said cylinder, 
and means including a valve member driven in 
timed relation to sai'd piston for interrupting 
communication between said supply and said 
inlet and for simultaneously connecting said out 
let to said discharge passage for a selectedvvari 
able portion of each pressure stroke of said pis 
ton, said valve member being adjustable to vary 
the duration'of said portion. 

2. A pump comprising, in combination, a plu 
rality of pump cylinders, a plurality of pistons 
mounted respectively for reciprocation in said 
cylinders, means for driving said pistons in timed 
sequence, a plurality of separate discharge pas 
sages one‘for each cylinder and piston unit, each 
cylinder having‘an inlet port and a delivery port, 
and a single rotary valve member driven in timed 
relation to said pistons, said valve member hav 
ing a‘ coacting axially tapered land and a recess 
portion operable for >each cylinder to close the 
associated inlet port and to connect the asso 
ciated delivery port to the associated discharge 
passage for a predetermined period during'the 
pressure ' stroke of the 4associated piston, said 
member being axially adjustable to vary the du 
ration of said period. ' 

3. A pump comprising, in combination', >a pump 
body, said body being formed with acylinder 
closed at one end, and with a bore parallel to 
said cylinder, the closedl end of said cylinder be 
ing peripherally enlarged to denne a pressure 
chamber, said body being formed with 'an inlet 
port opening from said bore to the inner end of ̀ 
said chamber, with a delivery port in the saine> 
axial plane as said inlet port and opening from 
the other end_of said chamber to said bore, and 
with a discharge port opening fromsaid bore,~ 
a piston reciprocable in said'cylinder and hav 
ing a pressure stroke and a return stroke, means 
for driving saidpiston with a simple _harmonic 
motion, a cylindrical valve member mounted for 
rotation and axial adjustment in said bore, me n; 
for adjusting said member axially, .and ve 
means for ,rotating said member continuously 
in one direction-at a constant speed in timed- re- 
.lation to said piston, said valve member having 
a low pressure peripheral fluid 'area normally \‘ 
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open to said inlet port, a raised longitudinal 
land area on said member projecting into one 
side of said fluid area for movement across said 
inlet port to interrupt communication thereof 
with said ñuid area over a predetermined- por 
tion of each pressure stroke of said piston, said 
land area having a leading edge parallel to the 
axis of rotation and a trailing edge inclined 
thereto, said rotor having two vlongitudinally _ 
spaced elongated first and second slots movable 
respectively across said delivery and discharge 
ports, and a passage in said rotor connecting 
said slots, said ñrst slot having an inclined trail' 
ing edge parallel to said first mentioned trail 
ing edge and timed to leave said delivery port 
at the same time that said first mentioned trail 
ing edge moves onto said inlet port, said second 
slot having a leading edge parallel to the axis 
of rotation and timed to move onto said discharge 
port at the same time that said first mentioned 
leading edge leaves said inlet port. 

4. A pump comprising, in combination, a plu 
rality of parallel annularly spaced cylinders, a 
plurality of pistons one reciprocable in each cyl 
inder, spring means tending to urge said pistons4 

` outwardly, a rotary drive member having an in 
clined end face, a drive shaft connected to said 

. member, a disk bearing at one side on said face, 
said disk being formed in the other side with a 
plurality of annularly spaced individual circular 
sockets, a plurality of circular shoes freely dis 
posed respectivelyA in said sockets, said shoes be 
ing formed respectively with a plurality of re 
cesses in bearing engagement respectively with 
the outer ends of said pistons, and removable 
snap rings retaining said shoes .in place in said, 
sockets. « 

5. A pump comprising, in combination, a pump 
body, saidbody being formed with a cylinder 
closed at one end, and with a bore parallel to 
said cylinder, said body being formed with an 
inlet port opening from said bore to the inner 
end oi' said cylinder, ‘with a delivery port open 
ing from the'other end of said cylinder to said 
bore, and with a discharge port opening from 
said bore, a piston reciprocable in said cylinder 
and having a pressure stroke and a return stroke, 
means for driving said piston, a cylindrical valve 

` member mounted for rotation in said bore, and 
drive means for rotating said member continu 
ously in one direction in timed relation to said 
piston, said valve member having a low pressure 
peripheral fluid area normally open to said inlet 
port, a raised land- area on said member inter 
rupting said nuid area for movement across said 
inlet port to break communication thereof with 
said nuid area over a predetermined portion of 
each pressure stroke of said piston, said rotor 

' having first and second slots movable'respective 
ly across said delivery and discharge ports, and 
a passage connecting said- slots, said slots being 
timed to be Vin communication respectively with 
said _delivery-and discharge ports at the same 
time that the inlet port is closed by said land 

6. A pump comprising, in combination, a pump 
body, said body being formed with a _cylinder 
closed at one end, and with a bore parallel to said 
cylinder, said body being formed with an inlet 
port opening from said bore to the closed end o! 
said cylinder, with a delivery port opening' from 
said cylinder to said bore and spaced longitudi 
nally from said inlet port, and with a discharge 
port openingfrom said bore, a piston reciproca 
ble in said cylinder and having a pressure stroke 

10 

15 

25 

30 

35 

40 

50 



10 

20 

30 

40 

2,142,086 

and a return stroke, means for driving said pis 
ton, a cylindrical valve member mounted for 
rotation and axial adjustment in said bore, and 
drive means for rotating said member continu 

' ousiy in one direction in timed relation to said 
piston, said valve member having a low pressure 
peripheral fluid area ̀ normally open to said inlet 
port, a raised longitudinal land area on said 
member projecting into one side of said fluid area 
for movement across said inlet port to interrupt 
communication thereof with said fluid area over 
a predetermined portion of each pressure stroke 
of said piston, said land area being variable in 
width and having a leading edge and a trailing 
edge,said rotor having two longitudinally spaced 
elongated ñrst and second slots movable respec 
tively across said delivery and discharge ports, 
and a passage in said rotor connecting said slots, 
said slots being arranged for simultaneous com 
munication respectively with said delivery and 
discharge ports to establish a flow connection 
therebetween for a period of said predetermined 
portion of said pressure stroke, and having rela 
tively inclined controlling edges for varying the 
duration of said period in accordance with vari 
able cut-off of said inlet port by said land area 
upon axial adjustment of said valve member. 

7. A _pump comprising, in combination, a plu 
rality of parallel annularly spaced cylinders, a 
plurality of pistons one reciprocable in each cyl 
inder, means including a rotary drive shaft for 
reciprocating said pistons in timed sequence, an 
intermediate shaft telescoping at one end' axially 
with said drive shaft and having a pin and in 
clined slot connection therewith to effect relative 
`rotation therebetween upon relative axial move 
Ament, a collar peripherally splined to said inter 
mediate shaft and formed in one side with a 
socket, a’rock shaft extending transversely of said 
intermediate shaft and having a crank pin ec- ` 
centrically mounted on one end and in engage 
ment in said socket, a rotary valve member for 
controlling the inlet and discharge of fluid to and 
from said cylinders, and an axial spline drive 
connection between said intermediate shaft and 
said valve member.  

8. A pump comprising, in combination, a plu 
rality of parallel annularly spaced cylinders, a 
plurality of pistons one reciprocableiin each cyl 
inder, means including a rotary drive shaft for 
reciprocating said pistons in timed sequence, an 
intermediate shaft having a generally longitudi 
nal pin and inclined slot spline connection with. 
said drive shaft for rotation with respect thereto 
upon axial adjustment thereof and formed in one 
end with longitudinal keyways and an axial bore, 
a rotary valve member for controlling the sup 
ply and discharge of fluid to and from said cylin 
dersand formed in one end with an axial bore 
in alignmentwith said ñrst mentioned bore, a 
transverse bore and longitudinal spline keyways, 
an elongated pin extending axially into said 
aligned bores'and provided in said first men 
tionèd bore with a peripheral shoulder, a plug 
jin said transverse bore for securing >said pin to 
said valve member, a driver disposed on said pin 
and having spline keys on one end engaging in 
said first mentioned keyways and abutting against 
said shoulder and having spline keys on the 
other end engaging in said last mentioned key 
ways and abutting against said plug, and means 
for adjusting said intermediate shaft axially. 

9. A pump comprising, in combination, means 
providing a pump cylinder, a. fluid supply, an 
inlet and a spaced outlet opening respectively tov 
and from said cylinder, and a spaced bore having ‘ 
a -discharge'passage, a piston reciprocable in 
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said cylinder, driving means for said piston, a ' 
valve member in said bore including a driving 
connection with said driving-means permitting 
relative adjustment-of said member and beingL 
eñ’ective to actuate the latter in timed relation 

_ to said piston, said valve member being operable 
during a predetermined portion of Yeach pressure 
stroke of said piston simultaneously to interrupt 
communication between said supply and said ̀ inlet 
and to connect said outlet to said discharge pas 
sage, and meansl for adjusting said valve member 
to vary the duration of said portion. 
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