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The invention relates to hydro-dynamic device 
which can be used either- as a pump or as a hy 
draulic motor and which is, substantially more 
simple than similar devices known up to the pres 

5 ent, operates with high eñiciency, and is capable 
of being controlled between wide limits. In 'ad 
Vdition hereto the new device ‘owing to its design 
is also suitable for being used as a hydraulic 
transmission gear, for which purpose two of these 
devices are employed in mutual connection, one 
of the devices according to the invention operat 
ing as a puinp whilst the other operates as a hy 
draulic motor, the whole set being capable of 
being controlled at will either on the pump-side 
or on the hydraulic side, or on both sides. 
Referring to the drawings: _ 
Figure 1 shows a longitudinal section through 

the control valve and associated parts of a hy 
draulic machine according to the invention; 
Figure 2 vshows a longitudinal section of the 

machine as a whole, on a smaller scale; 
In Figure 3, parts of the device according to the 

invention are shown, partly in outside view and 
partly in section, in order to illustrate the method 
of driving the control shaft; . ‘ . 

The left hand part of Fig. 4 illustrates a cross 
section of the device, the section being taken 
along line a-b of Fig. 2; ' 
The right-hand part of Fig. 4 illustrates a lon' 

gitudinal section of the device, the section being 
taken along linea-c-d of Fig. 2; ' 

Fig. 5 is a diagrammatic horizontal section of 
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the device, the section being taken along plane 
e-f of Fig. 4; 

Figs. 6 and 7 serve to illustrate various methods 
of control; 

Fig. 8 is a section of Ithe mechanism employed 
for the purpose of ensuring automatic control of 
the pressure; and 

Fig. 9 is a section of a part of the device, shown 
in order to illustrate the method of operation of 
the control mechanism. ' 
In Figure 1, 6 denotes the piston of a hydraulic 

machine, which is driven from a crank 2 through 
‘a connecting rod l, and reciprocates in a cylinder 
5. Perpendicular to the longitudinal axis of the 

1I cylinder 5 is a bore for a slide valve, which there 
fore moves perpendicularly to the pump piston 6, 
and controls a suction passage 3 and a delivery 
passage 4. `  

The slide valve consists of two valve pistons, of 
which the valve piston |Il| controls the suction 
passage and the valve piston || controls the de 
livery passage. The slide valve piston |0| is se 
cured to or is integral with a shank member Ill. 
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The valve piston || controlling the delivery pas 
sage 4 is slidablymounted on the shank I0. At 
th‘e end of the shank v||l is provided a packing or 
sealing piston I2, and between this piston I2 and 
the valve piston || there is aspring 2|, which 5 
pressesfthe movable valve piston || against an' 
annular bead or collar |03 on the shank l0. The 
valve piston || can` therefore move in an axial 
direction on the part I0’ of the shank I0.` It car 
ries at the left-hand end an annular edge 2.2, in l0 
which the collar |03 on the shank |’0 lodges in 
the position of the valve piston || shown. The 
collarA7 |03 and the annular edge 22 form a cata- ., 
ract 'shock-absorber or dashpot, as the liquid can 
only escape slowly from the space between the l5 
collar |03 and the pistonll under the lpressure 
of the spring 2|. The slide _valve consisting of 
the parts IUI, l0, || and |2 is subject to the action 
of an eccentric 20, which, as hereinafter ex 
plained, revolves with the shaft I9, and displaces 20 
the valve against the spring I8. In Figure 1 the 
pump piston 6 is in its upper dead-centre position 
and the valve body in its mid position. The 
latter slides to and fro to left and right of the 
line X-X when the eccentric 20 revolves. In 25 
the' mid position illustrated the suction passage 3 
is exactly? covered, so that the latter is opened 
immediately' when the slide valve moves to the 
left. The slide valve piston ||, however, has 
positive lap, so that the delivery passage is only 30 
opened when the valve has moved Ito the right a 
distance equal to the lap. This arrangement of 
the valve controlling the delivery passage has 
the advantage that no shocks can occur in the 
machine, which therefore runs smoothly even at 35 
very high liquid pressures, and the further ad 
,vantages that the centre line X-X about which 
the controlling valve oseillates can be displaced 
relatively to thepassages 3 and 4, and therefore 
shifted to the left or right out of the position 40 
shown'inli‘igure 1, as hereinafter described, and 
in this way the quan-tity of liquid delivered by the 
pump can be regulated from zero to a maximum. 
This method of operation of the pump is ex 
plained with reference to Figures 2, 3 and 4. 
A practical embodiment of the invention is 

illustrated in the drawings. The shaft II of the 
device operates three pumps A, B, C, these pumps 
being of entirely similar design but keyed on at 
diiïerent angles Fig. 4; one lof these pumps is 50 
shown in Fig. 2> in longitudinal section, the sec 
tion being taken in a plane perpendicular to the 
plane of Fig. 4. With the cranked shaft II there 
cooperate the connecting rod I3 and the cross- . 
head pin I4, connected to the same. The said 55 
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whilst its >outside surface is turned on a lathe to 
the exactshape required. The piston 6I of the 
pump joins on to Ithe cross-head I5 by means of 
a spherical pad I6 capable of sliding displacement 
in the lateral direction. The piston is secured in 
the cross-head I5 against the action of any force 
pulling it _in the axial directionby-means o_f the 
dovetail connection I1. Communication between 
the pump chamber 5’ andthe suction conduit 3’ 
or the delivery> conduit 4’ _is controlled by slide 
valves IDI and I I, which latter are connected with 

_ Aone another by means of the member I0. The 
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slide-valve part controlling the opening and clos 
ing of the delivery conduit 4'A is shaped so as to 
enable the pump to workwith positive lap. 
The control shaft I9 is driven by means of the 

gear Wheel 24 shown in Fig. 3. `~'I'his gear wheel 
engagesI with the gear wheel 25, revolving loosely 
on the ñxed shaft .26, and is driven by means of 
chain 21 by the chainv sprocket 28 keyed on the 
main shaft II. The control shaft I9 is supported 
in _bearings arranged in _the cranks .I9I which 
latter are capable of being pivoted in the direc 
tion of arrow 30 around the fixed pivot 26. ` 
The three pumps A, B, C are connected in par 

allel. For this purpose the delivery conduits 4’ 
of the individual pumps are connected with one 
another by means of the common bore-hole IV also 
shown in Fig. 5. `In order to effect the> damping of 
the pulsations of the volume of liquid delivered as 
far as possible, a tank 14 of suitable size, filled, 
of course, with liquid, should preferably be in- _ 
serted into the conduit IV which tank acts like a 
“capacity” and by its elastic changes of volume 
balances the rapid variations of pressure of the 
column of liquid contained in conduit IV. The 
suction conduits 3’ of the pumps A, B, C may 
likewise be connected with one another by means 
of the longitudinal channel III.' If the pump ro- A, 
tates at a high speed, so that there is a possibility 
of the column of liquid drawn in being inter 

A rupted, it is advisable to insert a tank 15 of suit 
able shape and capacity into the suction conduit 
III as well; the supply-of the liquid into this last 
named tank may for instance be effected by means ' 
of a separate small pump. Another possible 
method _is to connect the suction chambers 3' . of 
the pumps 'A, B, C with the interior of the liquid 
tank 32I by means of very short bore-holes 54, 
Fig. 2. In this case tank 32 may preferably, as 
shown on the drawings, be arranged so as to form 
the casing of the pump: 
_As is evident from Figs.> 2 vand 4, 

bores of the pumps, the bore-holes in which the 
control slide-valves run, and, finally, the bore 
holes connecting the suction-chambers with one 
another,` and those connecting the delivery cham 
bers of the individual pumps with one another 
form groups of parallel bore-holes, each group 
being either parallel or perpendicular to each 
`of the other groups. Owingr to this circumstance. 
all these bore-holes may be very efliciently pro 
vided by drilling them simultaneously in a forged 
block 3|. The compactness and standard char 
acter of the design resulting in this way renders 
it particularly suitable for high pressure pumps 

' and hydraulic motors. _ 
The method of operation of the device described 

above is the following: ' 
If the main shaft _II is rotated, Figs. 2, 3, and 

4, the cranks, keyed on the shaft at angular dis 
tances of 120°, will effect the alternating motion 
of the pistons 6|, and the eccentrics 20, keyed at 
angular distances of l20l° likewise, on the control 

>the piston ’ 
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cross-head pin is riveted to the connecting'rod, shaft I9--which latter is driven by means of 
chain 21 and gear Wheels 25, 24,-wil1 likewise 
effect the alternating motion of the slide-valves « 
I0.I and I I, the said movements of the pistons and 
of the slide-valves being synchronous. . If the 
relative positions of the pistons 6I and of the cor 
responding slide-valves I0!" and Il are such that 
-in the dead centre position of the. piston the 
‘slide valves are in their middle position, the 
slide-valves will _perform symmetrical oscilla 
tions around the middle position, that is to say 
the pump will draw in liquidduring the whole 
time of the suction stroke of the piston SI and « 
deliver liquid during the whole time of the deliv 
ery stroke of the piston 6 I. . 
TheU quantity of liquid supplied by the pump 

can be controlled by shifting the/slide-valve body 
IUI, Ill, II from the middle position so that the 
centre line of oscillation of the slide-valve will 
come to be situated to the left of the symmetri 
cal position diagrammatically shown in Fig. 2. In 
this case the pump chamber 5’ will remain con 
nected with the suction conduit 3fduring a longer 
time than corresponds to a complete stroke of 
the piston 6 I. On the other hand, the time during 
which the chamber 5' of the pump will remain 
in communication with the delivery conduit 4’ 
will' be correspondingly shorter and accordingly 
the pump will deliver a correspondingly smaller 
quantity of liquid into _the delivery conduit. 
Notably the supply of liquid into the delivery _con 
duit 4' will start only when the slide-valve body 
IOI, II), I I has already performed such part. of its 
oscillation towards the right hand side as to close 
the suction conduit 3’. If therefore the slide 
valve body IIJI, I0, II is displaced towards the 
left in a measure corresponding to half the stroke 
of the slide-valve no liquid at all will be sup 
plied by the pump as the delivery conduit 4' will 
not be opened at all. This method of control 1s 
made possible by the device already described. 
Notably, during `those periods of the delivery 
stroke when the slide-valve body IUI, I0, II has 
already shut-off the pump chamber 5' from the 
suction conduit 3', the liquid displaced by piston . 
6I tends to displace the piston 22, which serves to 
_prevent leakage, in the direction opposite to the 
arrow 23 until the pump chamber 5' communi 
cates with the delivery conduit 4'. _During this 
time it is not possible for the pressure in the pump ~ 
chamber 5’ to increase in a detrimental extent.  

'I'he control described is effected by- hand by 
means of the device illustrated in Figs. 2 and 4 
or automatically by that illustrated in Fig. 8. 
The slide-valve body IOI, I9`, -II in Fig. 2 is ca 
pable of being shifted from the symmetrical mid 
dle position by shifting the control shaft I9 to 
wards the left, for which' purpose the. control 
shaft I9 is supported in bearings so as to be 
capable of being pivoted around pivot 26 in the 
4manner described. For the purposeof control, 
accordingly, the crank support arrangement I9I 
is deflected towards the left in the sense of ar 
row 30 in Fig. 3. ‘During this time the engagement 
between- the gear wheels- 24, 25 remains un 
changed. ` - 

This deflection of shaft I9 may be effected in 
an automatic manner so as to be functionally de 
pendent upon the pressure of the fluid delivered. 
The automatic control gear employed for the pur 
pose of the latter alternative is shown in Fig. 8. 
By employing this device instead of tl‘c manual 
control it is possible to ensure that the pump will 
maintain a'constant pressure regardless of the 
variation of the quantity of liquid required, whilst 
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on the other hand it enables the employment of 
a safety valve to be dispensed with. The essen 
tial element of the automatic control device is the 
differential piston 34 running in the bore-hole 33 
provided in the plane g-h Fig.'4 of the forged 
pump block described above. The cylinder space 
35 of the differential piston communicates by 
means of the bore-holes 36, 36|, and 362 provided 
in the piston body and through the non-return 
ball valve 31 with the delivery conduit 4' of the 
pump. Both ends of the piston body 34 project 
from the bore-hole 33 running through the whole 
length of the block. On the left hand end of the 
piston 34 one lever arm of the bell crank lever 
38 is supported, whilst the other lever arm of this 
bell crank lever is connected by means of a swivel 
joint with the bottom end of rod 42| supported in 
the manner of a bolt in nut 42. Nut 42 is capable 
of being rotated by means of hand-wheel 40 and 
its bottom surface reposes on the spring 39| 
resting against shoulder 39, which arrangement 
enables the preliminary tension of the spring 
to be adjusted by means of the hand wheel 40. 
The other, i. e. right-hand end of the differential 
piston 34 is connected‘with the control shaft |9 
by means of the swivel-joint 43 and the bear 
ing 43|. . ' ' 

If liquid pressure of inadmissibly large magni 
tude is set up in the delivery conduit 4’ of the 
pump, this pressure will be propagated through 
the bore-holes 362, 36|, and 36 to the cylinder 
space 35 and will displace the piston 34 towards 
the left against the action of spring 39|. Dur 

_ ing this time the piston 34 will carry shaft I9 
along with itself by means of swivel-joint 43 and 
»bearing 43|, owing to which the oscillation cen 
tre line of the slide valve |0 will likewise be shift 
ed in the manner already described above. , If the 
pressure in the delivery conduit 4’ is subsequently 
diminished again, the spring 39| will again re 
turn the differential piston 34 into the extreme 
position shown in Fig. 8. In order to prevent the 
describedmovements of the Adifferential piston 
becoming too rapid and causing the occurrence 
of knocks, the path of flow of the liquid is throt 
tled. For this purpose an imperfectly closing ball 

` valve is employed. This valve permits the liquid 
only to flow back slowly when the piston 34 is 
being returned. A 

The control diagram of the method of control 
described is shown in Fig. 6. If the oscillation 
centre line of the slide valve body |0|, |02, |0 is 
shifted towards the left from the symmetrical 
middle position, the pump chamber 5' will com 
municate with the delivery conduit 4’ only during 
the time in which the crank 2' is moving from 
positlonf‘m” to position “n”. During this time 
the piston 6| will perform the stroke h'. In all 
other crank positions the pump chamber 5' corn 
municates with the suction conduit 3’. The 
change over points “m” and “n” of the slide 
valve body |0|, |02, |0 are situated in symmetrical 
positions relatively to the middle position of pis 
ton 6| and with the diminution of the delivery 
period will be shifted more and more towards the 
point at which the quantity of liquid delivered is 
reduced to zero. During this time, however, the 
piston speeds at which the points of changing 
over “m” and "n” are reached will be continually 
increasing. On the other hand, the larger thel 
piston speed, the larger will be 
force acting on piston ||. In order to prevent 
detrimental shocks which might arise from this 
it is possible to supplement the capacity of the 
pump chamber by the addition of space 52 shown 

the accelerating 

3 
in Fig. 9, the quantity of cushioning liquid be 
tween the piston 6’ or 6| and the piston | | which 
serves to prevent leakage being thus increased. ' 

It is however also possible to control the slide 
valves |0|, |02 in such a manner as to keep the 
angle of advance opening of the slide-valves con 
stant, or in other words to keep the positionin 
which the slide-valves present the conditions 
shown in Fig. 9 constant, whilst at tht same time~ 
»varying the degree of ̀ admission of the pump at 
will. For this purpose the control gear shown 
in Fig. 9 is employed. j 
Piston .6| is driven from the main shaft II. 

The gear wheel 45 keyed on the main shaft II 
engages with the gear wheel 46 and drives shaft 
54 at a speed corresponding to a transmission 
ratio of 1:2. In the lever arm |9|' capable of 
revolving around the shaft 54 as about a pivot, 
the pin I9' is supported so as to be capable of 
being likewise deflected. This pin I9’ serves as 
a shaft for the gear wheel 48 meshing with the 
internal toothing of the gear wheel 46, the gear 
ratio between these two gear wheels being 2:1, 
so that the number of revolutions per minute of 
the gear wheel 48 is equal to the number of 
revolutions per minute of the gear wheel 45. The 
crank pin 5| arranged in the gear wheel 48, the 
radius of which crank pin is equal to the radius 
of the pitch circle of gear Wheel 48. moves the 
slide valve body |0|, |02, |0 by means of the 
connecting rod 50, the bell crank lever 49 and 
the coupling rod 55. If this control shaft I9’ is 
deflected in the direction of arrow 41 the gear` 
wheel 48 will run round the internal teeth of the 
gear wheel 46 and owing to the diameter ratio of 
1:2 stated, the pin 5| will move along the diagonal 
in the straight line O_O’. If the connecting rod 
50 is made of sufñcient length, the slide valves 
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|0| and |02 will be displaced during the shifting . 
of pin 5| 4to an extent so slight as to be practi 
cally negligible, but in proportion to the shiftingy 
of the centre line of shaft I9’ the centre line of 
oscillation of the slide-valves will be displaced 
towards the left without the angle of advance 
opening of ,the slide-valve being altered. 

'I‘he diagram of control in the case of the de 
vice being used as a pump, is shown in Fig. 7. 
The control device shown in Fig. 9 is preferably 
adjusted so as to make the changing-over corre 
sponding to an advance opening of a permanent 
degree, take place at the 180° position of the 
crank, whilst the changing-back, corresponding 
to varyingdegrees of admission, should take place 
in the position "m” between the 180° and the 0° 
position, the pump having been drawing in liquid 
during the time of the stroke h’.- The sense of 
rotation is indicated by the arrow. 
On the other hand if it is desired to use the 

device described as a hydraulic motor, it will be 
preferable to effect .control in the manner shown 
on the right-hand side of the diagram in Fig. 6, 
i. e. the control gear will be adjusted so as to 
make the changing-over remain permanently in 
the «dead-centre position marked 0 and cause 
changing-back to be effected between the 0° and 
180° positions, for instance in position “M”. In 
this case the hydraulic motor has obtained high 
pressure liquid during the time of the stroke “h”, 
and has performed the corresponding amount of 
work. 'I'he sense of 4rotation is indicated by the 
arrow. . 

What we claim is: _ 

' l. A pump comprising a cylinder, a suction 
passage, a delivery passage, a piston reciprocat 
ing in the cylinder, a valve passage 'extending 
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transversely to the direction of movement of the 
piston and communicating near one end with 
the suction passage and near the other end with 
the delivery passage, the central portion of the 
valve passage being in communication with the 
interior of the cylinder, a control valve recipro 
cating in the valve passage, the said control valve 
comprising two parts, one of which controls the 
suction passage and the other~ the delivery pas 
sage, the part controlling the delivery passage 
being displaceable in relation to the part control 
ling the suction passage, and means for shifting 
the mean position about which the control valve 
reciprocates relatively to the suction and de 
livery passages. Y 

2. A pump comprising a cylinder, a suction 
passage, a delivery passage, a piston reciprocat 
ing in the cylinder, a valve passage extending 
transversely to the direction of movement of the 
piston and' communicating near one end with the 
suction passage and near the other end with the 
delivery passage, the central portion of the valve 
passage being in communication with the in 

' terior of the cylinder, a control'valve reciprocat 
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ing in the valve passage, the said control valve 
comprising two parts, one of 'which controls the 
suction passage and the other the delivery pas 
sage, the part controlling the delivery passage be 
ing longitudinally displaceable in relation to the 
part controlling the suction passage, and resilient 
supporting means for the said displaceable part 
of the control Valve. 

3. A pump comprising a cylinder, a suction 
passage, a delivery passage, a piston reciprocat 
ing. in vthe cylinder, a valve passage extending 
transversely to the direction of movement of the 
piston and communicating near one end with the 
suction passage and near the other end with the 
delivery passage, the central portion of the valve 
passage being in communication with the inte 
rior of the cylinder, ̀ a control valve reciprocating 
in the valve passage, the said control valve com 
prising two parts, one of which controls the suc 
tion passage and the other the delivery passage, 
and the said valve further comprising a shank 
common to the two said parts, the part control 
ling the suction passage being ñxed to the said 
shankand the part controlling the delivery pas 
sage being displaceably mounted thereon, a 
shoulder on‘the shank adapted to limit the move 
ment of the displaceable valve part, and a spring 
tending to press the displaceable valve part in 
the direction of the shoulder against the fluid 
pressure in the cylinder and the` central portion 
of the valve passage. ` . 

4. A pump comprisinga cylinder, a suction 
passage, a delivery passage, a piston reciprocat 
ing in the cylinder, a valve passage extending 
transversely to the direction of movement of the 
piston and communicating near one _end with the 
suction passage and near the other end with the 
delivery passage, the central portion of the valve 
passage being in communication with the` interior 
of the cylinder, and a control valve reciprocating 
in the valve passage, the said control valve com 
prising a shank, a part which controls the suc 
tion passage mounted fast on the shank, a part 
which controls the delivery passage mounted 
displaceably on the shank, a shoulder on the 
shank adapted to limit the movement of the dis 
placeable valve part, resilient means tending to 
press the vdisplaceable valve part against the 
shoulder, and a ñange on the displaceable valve 
part surrounding the shoulder and forming with 
the shoulder a shock-absorbing dash-pot. 

~the vvalve control member. 

' part valve capable of moving transversely to the 
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5. A pump comprising a cylinder, a suction 
passage, a delivery passage, a piston reciprocat 
ing in the cylinder, a valve passage extending 
transversely to the direction of movement of the 
piston and communicating near one end with 
the suction passage and near the other end with 
the delivery passage, the central portion of the 
valve passage being in communication with the 
interior ‘of the cylinder, a control valve recipro 
cating in the valve passage, the said control valve 
comprising a shank, a part which controls the 
suction passage mounted fast on the shank, a 
part which controls the delivery passage mounted 
displaceably on the shank, a shoulder on the 
shank adapted to limit the movement of the 
displaceable valve part, resilient means tending to 
keep the displaceable valve part pressed against 
the shoulder, and means for shifting the mean po 
sition about which the shank of the control valve 
reciprocates relatively to the suction and delivery 
passages. 

6. A pump comprising a main shaft, a recip 
rocating piston, a driving connection between 
the reciprocating piston and the main shaft, a 
control valve capable of moving transversely to 
the line of movement of the piston and adapted 
to control the admission and discharge of ~liquid 
operated upon by the piston, the said valve consist 
ing of a shank and two valve bodies so mounted 
on the shank as to be displaceable relatively to 
one another, a pairv of rockably mounted swing 
levers, a, valve control shaft journaled in the 
swing levers, means for driving the valve control 
shaft from the main shaft, and means actuated ̀;_ 
by the valve control shaft for imparting recipro- i 
cating motion tothe valve, the mean position| 
about which the valve reciprocates being vari 
able according to the position of the swing levers. 

7. A pump comprising a reciprocating piston, 
a two-part valve capable _of moving transversely 
to the line of movement of the piston and adapted 
to control the admission and discharge of liquid 
operated upon by the piston, means for imparting 
reciprocating motion to the valve, a valve con-  
trol member capable of shifting the mean position 
about which the valve reciprocates, and means 
controlled by the pressure_liquid for adjusting 

8. A pump comprising‘a reciprocating piston, 
a two-part valve capable of moving transversely 
to the line of movement 'of the piston and adapted 
to control the admission and discharge of liquid 
operated upon by the piston, a pair of rockably 
mounted swing levers, a valve control shaft jour 
naled in the swing levers, means actuated by the l 
valve control shaft for» imparting reciprocating 
motion to the valve, a valve control piston acted 
upon in one direction by the pressure liquid and 
adapted when actuated to move the valve control 
lever in ~such a way as to shift the mean position 
about which the valve reciprocates, at the same 
time rocking the swing levers, and a spring tend 
ing to force the valve control piston in the direc 
tion opposite to that in which the pressure liquid` 
tends to drive it. l., 

9. A pump comprising a main shaft, a recipf-ì rocating piston, a driving connection between the J 

reciprocating piston and the main shaft, a two 

line' of movement of the piston and adapted to 
control the admission and discharge of liquid 
operated upon by the piston, a revolving cran 
driven from the main shaft, the axis of rotatio 
of the crank being adjustable transversely to i 
axial direction, and means for converting th 
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rotation of the crank into a reciprocating motion 
of the valve. ~ 

10. A pump comprising a main shaft, a recip 
rocating piston, a driving connection between the 
reciprocating piston and the main shaft, a con 
trol valve capable of moving transversely to the 
line of movement of the piston and adapted to 
control the admission and discharge of liquid 
operated upon by the piston, the said valve con 
sisting of a shank and two valve bodies somount 
ed on the shank as to be displaceable relatively 
to one another, an internally toothed wheel driven 
from the main shaft, an externally toothed Wheel 
of half the pitch diameter of the internally 
toothed Wheel meshing with the latter, a crank 
pin mounted at the periphery of the externally 
toothed Wheel, and rodding connected with the 
crank pin and adapted to convert the rotary mo 
tionof the crank pin into reciprocating motion 
of the valve. 

11. A pump comprising an undivided cylinder 
block, a cylinder, a suction passage and a delivery 
passage all formed in the cylinder block, a piston 
reciprocating in the cylinder, a control valve ca 
pable of moving transversely to the line of move 
ment of the piston and adapted to control the 
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admission and discharge of liquid to and from 
the cylinder, the said valve consisting of a shank 
and' two valve bodies so mounted on the shank 
as to be displaceable relatively to one another, 
means for. imparting reciprocating motion to the 
valve, and means for shifting the mean position 
about which the control valve reciprocates. 

12. In a variable delivery pump the combina 
tion of a plurality of cylinders and coacting 
plungers, driving means for effecting relative re 
ciprocation between each of said plungers and 
cylinders, to effect a suction stroke and a pressure 
stroke, an intake passage, a discharge passage, 
valve mechanism operated in'timed relation with 
said driving means for effecting communication 
between said cylinders and said intake passage 
throughout each suction stroke and between said 
cylinders and said discharge pass'agevduring a 
portion of each pressure stroke, and means for 
regulating said valve mechanism to vary the pe 
riod of communication between said cylinders 
and said discharge passage to thereby vary pump 
delivery. 
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