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My~ invention- relates. to- pumps- and covers, chiefly
improvements- in piston pumps adapted to deliver prede-
termined: amounts of ‘liquid with a comparatively great
accuracy. in-the: throughput.

My invention is more particularly applicable to pumps
of: this-type wherein: the throughput: may. be modified
and adjusted with a high accuracy, preferably. during
the actual operation of the pump.

My invention: has: for its chief object the-execution
of pumps- of the said . type which are of a comparatively.
simple-and:cheap- execution, while their accuracy is very
high: It is- applicable both to pumps with very small
throughputs and to pumps with large throughputs adapted
to- deliver singly- several: cubic meters per- hour.

I obtain the results referred to in accordance with
the invention by producing primarily a:pumping. cycle
in:which there is provided at the end of the compres-
sion stroke an idle period of a substantial duration which
has: for-its- result to allow. the complete- closing of. the
outlet- valve before the beginning of the next suction
stroke;this leads to an accuracy in the throughput which
is far higher- than- the accuracy that is obtained in prior
pumps: and it allows also using light valves without. any
springs, of a type which it was difficult to use hitherto
for-such- purposes.

The operative circuit of: the pump may: furthermore
and- preferably incorporate -also in 'a- manner well-known
per-se-idle periods: the duration of which is substantial
at: the end: of the suction stroke with a-view to provid-
ing for a complete filling of the pump body, which
cooperates: also in- obtaining  an excellent accuracy.

My invention provides for' this-result by resorting- to
a:piston sliding freely. inside the pump body-and includ-
ing stops: adapted to be actuated separately and. alter-
natingly by one or-more control- members, the alternating
actuations- being separated by idle periods of substantial
lengths. The shifting: of the piston at both- ends: of the
suction, and: delivery strokes: is. positively limited by sta-
tionary-stops.

The ‘actuating’ control: member ‘or members. may be
constituted in particular -by one or more cams which. are
operative” during a fraction-only of their. rotation. or else
the movable stops: may be controlled by a-system-includ-
ing:a connécting rod and a crank or-in any other suitable
manner:;

My: improved: arrangement. is- of a particularly inter-
esting application in-the case of measuring pumps, the
throughput- of-which is to be modified and adjusted pref-
erably during operation; independently of the adjustment
of the rthythm of ‘the movements of the piston. This
adjustment may be- obtained in a simple manner by ad-
justing: the location' of at least one- of the stops rigid
with -the-piston or at least one of the parts controlling
said: stops, this arrangement being associated with means
for limiting: the stroke of the piston as a function of the
precedingly referred. to-adjustment.

In these embodiments of my invention, the actuating
member is adapted to act on stops rigid with the piston
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and impinging on said ‘stops while they.are still moving.
This produces shocks which in the case of pumps having
a small throughput. are -practically of a reduced magni-
tude, but which in the case of pumps having a large
throughput may however in certain-cases lead to objec-
tionable. results. According, to my invention, it is pos-
sible to cut out these objectionable results by. providing
between the parts, which are thus brought into contact
with each.other, shock-absorbing means of any suitable
type.

Further objects. and features of my invention, will ap-
pear in the reading of the following disclosure, reference
being made: to the accompanying drawings which illus-
trate, by way. of example and. by no -means in a binding
sense, various embodiments of my invention. In said
drawings:

Figs. 1 and. 2 shows diagrammatically two types of
pumps. according. to my, invention, illustrated by their
chief component parts, said. pumps, having. an adjustable
input,

Fig.. 3 is a more detailed cross-section of a pump actu-
ated.in accordance with the diagram illustrated in Fig. 2.

Figs. 4 and 5. are simplified diagrammatic showings
in plan.and cross-sectional views of a star-shaped arrange-
ment. of pumps.,

In Fig. 1, the piston 2 carries a piston rod 5 termi:
nating with, a double bent member 15, the inner section
of: which. 16 forms.a movable stop while its outer sec-
tion. 17 is. provided . with. a tapped opening inside which
is.threadedly. engaged a-screw 18 the head 19 of ‘which
forms. a. further: movable stop,. the.two stops 16 and 19
adapted. to. impinge at the ends of the piston: stroke
against: the cooperating statiopary stops. 12 and 13. In-
side, the bent member 15. there moves translationally a
member 20 the, movements of which are guided by slide-
ways which are.not illustrated, said member. being sub-
jected.to. a reciprocatory. movement by a connecting rod
or pitman and.crank system 21, 22, 23, 24. As already
mentioned, 12 and 13 designate stationary stops.against
which -the, movable stops 19 and 16 on the member 15
bear: respectively. at. the end of the suction stroke and
of the: delivery: stroke. It is .apparent that the stroke
of  the piston. is equal, on. the one hand, to the distance
separating the.stops 12 and. 13 minus the distance sepa-
rating..the movable. stops 16 and. 19 and on the other
hand to twice the length. of the crank 24 minus the clear-
ance provided for. the member 28 between the cooperat-
ing stops, respectively 26.on the. inside of the bent mem-
ber. 15. and the end 27 of the. adjustable screw, which
stops. face the: opposite, ends of said member 26.. Now,
by~ screwing more: or less the screw 18 into the outer
section: 17 of the member 15, this reduces by, a_corre-
sponding -amount the clearance for the member.20 be-
tween the stops 26 and. 27.

It.is apparent that, if the screw- 18 is sufficiently un-
screwed. for; the distance between the stops 16 and 19
to become equal. to. the distance between -the stops 12
and 13, the piston rod is held fast and the piston remains
stationary.- On the other hand,.the clearance left open
between the inner stops 26 and 27 for the shifting of
the member 20 is equal to twice the Iength of the.crank
so that the crank may revolve, freely while the member
20. reciprocates freely. between the stops 26 and 27; as
the. screw is being screwed. into the section 17, the dis-
tance:between. the: stops 16 and. 19. decreases. whereby
the stroke-of the piston increases, At the same time
the. clearance . provided for the member 20 between the
inner. stops 26 and 27 decreases and the member 20 the
stroke -of -which is obviously constant will urge alter-
natingly towards the right hand-side and towards the left
hand. side. the stops 26. and'27° whereby the" piston’ rod
will assume a’ reciprocating movement.
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Now, if the screw 18 is screwed still further into the
member 17, a moment comes at which the clearance
provided in the member 20 between the stops 26 and 27
gives the piston its maximum stroke. It should be re-
marked that in this case the pump operates in the manner
of a conventional pump without any idle periods at the
ends of its strokes. It is obviously preferable in practice
not to use the pump described under such conditions,
corresponding to a zero clearance, since this cuts out
immediately the advantages provided by the idle periods.

Fig. 2 illustrates a modified embodiment and more
precisely a modification of Fig. 1 wherein the actuation
of the pump is performed no longer through a connect-
ing rod and crank system but through an eccentric cam
28, which takes the place of the member 20 and engages
the space between the stops 26 and 27, the latter stop
being constituted by the tip of the screw 18, In this case,
the cam revolving round its axis 29 acts in succession

on the two stops so as to give the piston a reciprocatory’

movement which is the same. as in the preceding case.
Supposing the cam is an eccentric circular cam, the stroke
of the piston is equal to twice the eccentricity of the
cam ie. the distance between the centre of the cam and
its rotary axis 29 minus the clearance of said cam in the
space separating the stops 26 and 27, said clearance being
in its turn equal to the distance betwene the stops 26
and 27 minus the diameter of the cam.

Fig. 3 illustrates in a more detailed manrer an em-
bodiment of a cam arrangement of the type the principle
of which has been disclosed with reference to Fig. 2.
In said Fig. 3, 31 designates the frame adapted to con-
tain the mechanical control system for the piston while
32 designates the pump body carried at the end of said
frame 1. Inside said pump body, is movably mounted
a plunger piston 33 fluidtightness for which is obtained
by means of a packing 34. The piston carries a rod 35
sliding inside a bearing 36 carrying a stop 16 for the
strap 37 rigid with said rod 35 and ending with a sleeve
38, slidingly engaging a bearing 39; it will be noticed
that the sliding means 35 are arranged coaxially with
the sliding means 38. To the front end of the strap, ie.
the end nearest the plunger piston, is secured a stop 40
adapted to cooperate with a cam 41 constituted in the
particular embodiment illustrated by an eccentric ball
bearing revolubly mounted with reference to the spindle
42. The actual movement of the cam is controlled by
a power unit which is not illustrated, or through a suit-
able driving and speed reducing arrangement. The plane
in which the strap 37 lies is shifted with reference to
the plane of the cam 42 either towards the front of the
figure or towards the rear thereof so as not to hinder the
rotary movement of said cam 41 round its axis 42. In-
side the sliding sleeve 38 which is tapped for this purpose,
is arranged a threaded rod 43 adapted to be screwed in-
side said sleeve 38; the threaded rod 43 carries at its left
hand end a stop 44 adapted to cooperate with the cam
41 while its right hand end forms a smooth surfaced
cylinder adapted to slide inside a socket 46, which socket
is revolubly carried inside a bearing 47 located beyond
the bearing 39 and coaxial therewith. Said bearing 47
is however longitudinally stationary with reference to
said bearing 39. .

Inside the socket 46 is provided a longitudinal groove
48 engaged by a stud 49 rigid with the smooth-surfaced
cylinder 45. Consequently when the socket 46 is caused
to rotate, it drives through said interengaging stud 39 and
groove 48 the cylinder 45 into rotation, whereby the
threaded rod 43 is constrained to screw into or out of
the sleeve 38 and this leads to a shifting of the unit con-
stituted by the parts 43—d44 and 45 towards the right
hand side or towards the left hand side; the rotary move-
ment of the socket 46 is obtained for instance by means
of a control handle 50 rigid with said socket 46. Further-
more, a- gearing 51 connects the socket 46 with a drum
52 whereby it is possible to define at any moment the
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4
location of the unit 43, 44, 45 inside the frame; this loca~
tion defines in its turn the spacing between the stops 40
and 44 which spacing adjusts as disclosed hereinafter
the stroke of the piston and consequently the through-
put of the pump.

In accordance with my invention and during their re-
ciprocatory movement, the unit including the parts 43,
44 and 45 and the sleeve 38 are shifted slidingly inside
the bearing 39 and inside the coaxial socket 46 and for
the extreme right hand position corresponding to the
end of the suction stroke, said unit abuts against the .
bottom 90 of the socket 46, the position of the stop
formed by said bottom being adjustable at the moment
of the mounting as provided for instance by a screw 91
screwed inside the rear of the cylinder 45. The latter
being thus held against its stop, the strap remains sta-
tionary, the cam 41 is assumed to be in contact with
the stop 44 through its part of maximum eccentricity
and will engage again the stop 40 after a more or less
considerable number of revolutions as defined by the
adjustment of the distance separating the stops 40 and 44
which adjustment has been provided through the han-
dle 50.

For the adjusted position corresponding to the maxi-
mum spacing between the stops 40 and 44, the cam will
rotate without actuating the piston in either direction.
This forms the adjustment corresponding to a zero
throughput. On the other hand, for the minimum spac-
ing between the stops 46 and 44, the cam will urge the
stop 40 back as soon as it has moved away from engage-
ment with the abutment 44. This adjustment provides a
maximum stroke for the piston and consequently a maxi-
mum throughput.

The intermediate adjusted positions will produce all
the intermediate throughputs between zero and a maxi-
mum,

To the front of the cylinder 32 is located the valve
case provided with the input and output ports for the
liquid, which ports communicate with the suction and
delivery pipes located side by side as well-known in the
art and of which only the delivery pipe is shown at 92
(Fig. 3).

It is possible also to describe my invention as follows,
reference being made to Figs. 1 and 2 in which I may
consider the arrangement as including four stops respec-
tively at 16, 19, 13 and 12, while two thrust members
26 and 27 are carried by the piston rod to face the oppo-
site ends of the reciprocating control member 20, the
second thrust member being adjustably secured to said
rod and being constituted by the tip of screw 18, which
also forms advantageously the second stop 19. The con-
trol member constituted by the member 20 which as-
sumes a reciprocating movement urges thus alternatingly
the first and the second thrust members outwardly at the
end of its stroke to make the corresponding first and
second stops 16 and 19 engage correspondingly the co-
operating third and fourth stops 13 and 12. Thus, the
displacement of the control member 20 is equal to the
distance separating the second stop 49 from the fourth
stop 12 when the control member engaging the first thrust
member 26 has set the first stop 16 in contact with the
third stop 13 and the second thrust member 27 has been
set in an extreme position for which it engages the control
member on the side thereof facing away from its point
of contact with the first thrust member 26.

There is also provided in accordance with my inven-
tion an arrangement inside the output pipe for checking
whether the valve is in a suitable operative state. This
arrangement includes chiefly a ball 61 adapted to move
between two extreme stops 62 and 63. 'When the delivery
valve operates accurately the ball is constantly held in
the position illustrated i.e. in a position on the down-
stream end with reference to the flow of liquid.

In the case of a defective operation of the valve, the
corresponding ball runs rearwardly and impinges against
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the stop 63. This movement of the ball is made apparent
either by providing round it a pipe section of transparent
material so as to allow direct inspection of the location
of the ball or else by surrounding the delivery pipe by
a magnetic or electromagnetic device 64 connected with
any suitable indicating or recording means adapted to
operate when the ball is shifted between its stops.

The actual measuring pump operates as follows: When
the spacing between the stops 44 and 40 has been brought
through action on the handle 58 to its maximum value,
the rotary cam engages periodically through a sliding con-
tact therewith said stops 40 and 44 .without acting on them
so that the throughput is consequently reduced to zero.

Now, if the handle 56 is operated so as to bring the
unit 43—44, 45 into an intermediate position on its path
such as that iilustrated in the drawing for which the spac-
ing between the stops 40 and 44 is less than in the pre-
ceding case, the cam 41 acts as it rotates during the
compression stroke on the stop 40 so as to urge it back
into the position illustrated. This b-ing done, the cam
continues. rotating and engages after a predetermined
fraction of its stroke the stop 44 so as to urge it in the op-
posite direction until it has returned into a position op-
posed. to that illustrated in the drawing and for which the
screw 91 on the unit 43, 44, 45, is in contact with the
bottom .90 of the socket 46.

The cam continuing its rotary movement will then re-
lease -the stop 44. and engages again the stop 40 which
urges -then towards the left hand side the piston 35 to
return same into the position illustrated.

The arrangement illustrated in Figs. 4 and 5 shows an
arrangement of a plurality of measuring pumps, three in
the case illustrated, which are actuated by a common
cam. Fig. 4 is a plan view of this arrangement and
Fig. 5 an axial cross section on a larger scale.

In Fig. 4, the.three pumps 66, 67, 68, are located at
the thre¢ apices of an equilateral triangle, the axes of
their pistons converging all at the centre of said triangle.
Each pump system includes as illustrated in Fig. 5, a
strap 69 of a type similar to that disclos~d hereinabove
but a single cam 41 acts on the stops 40 and 44 pro-
vided on each of said straps so as to serve all the three
pumps.

The straps' of the three pumps are shifted vertically
with reference to each other so that the'r movements may
not interfere with one another, this shifted arrangement
not- being illustrated; it will be readily ascertained that
under such conditions the cam the rotation of which is
controlled for instance by a motor 70 acts in succession
on the three pumps, the movement of each pump with
reference to.the preceding pump being shifted by 120°.
This. arrangement allows on the one hand, obtaining
through a single cam the control of the movement of
three pumps, which is an advantage for large through-
puts and on the other hand it provides for this phase
shifting through 120° which, if the inputs of the different
pumps and their outputs respectively are interconnected,
ensures an extremely uniform flow of liquid while the
total power absorbed is reduced to a minimum. The
arrangement which has been describ=d with reference to
Figs. 4 and 5 allows actuating three pumps through the
same cam., Now it may be of interest when it is desired
to obtain large throughputs to resort to a larger number
of pumps controlled by the same cam. It is then of ad-
vantage to actuate simultaneously pairs of pumps in
tandem relationship in which case a hexagonal arrange-
ment such as that described allows actuating simultane-
ously no longer three pumps but six pumps.

What I claim is:

1. In a system for actuating a piston, the combination
of a piston rod rigid with the piston and adapted to as-
sume therewith a reciprocatory axial movement, a first
stop rigid with said rod, a second stop. secured to said
rod at an adjustable axial distance from the first stop,
a third stationary stop cooperating with said first stop on
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the side thereof facing away from the second stop, a
fourth stationary stop cooperating with the second stop
on the side thereof facing away from the first stop, a
thrust member intergral with said piston rod, a’second
thrust- member adjustably secured to said rod with a
free space between said thrust members, means for axi-
ally adjusting the position of said thrust member on the
rod between two extreme. positions and simultaneously
maintaining said. thrust member at a predetermined in-
variable axial distance from said second stop, a control
member engaging the space between the two thrust mem-
bers and adapted to assume a reciprocating movement
and to urge alternatingly the first and the second thrust
members at the ends of its stroke in an axial direction
facing away from the other thrust member to make the
corresponding first and second stops engage correspond-
ingly the cooperating stationary third and fourth stops,
the displacement of the control membar being equal to
the distance separating the second stop from the cooperat-
ing fourth stop when the control member engaging the
first thrust member has set the first stop in contact with
the third stop after adjustment of the second thrust mem-
ber in an extreme position for which it engages the con-
trol member on the side thereof facing away from its
point of contact with the first thrust member.

2. A piston-actuating system comprising a piston, a
piston rod, a first stop rigid with the piston rod, a sec-
ond_ stop. adjustably secured to said piston rod at an
adjustable distance from the first stop, a third and-a fourth
stationary. stop located on the outside of the first and
second stops with reference to the second and first stops
respectively and defining the stroke of the piston rod, a
first .and a second thrust member rigid with the first and
the second stop respectively, means controlling the loca-
tion of the second stop axially of the piston rod and
of the thrust member rigid therewith, an actuating system
including a member adapted to execute a reciprocation
equal to the maximum stroke to be provided for the
piston between the two thrust members and to urge dur-
ing the corresponding ends of its reciprocation each thrust
m-~mber in a direction facing away from the other thrust
member to urge the corresponding stop of the first two
stops against the. corresponding stationary stop.

3. In a system for actuating a piston, the combination
of a. piston rod rigid with the piston and adapted to as-
sume therewith a reciprocatory axial movement, a first
stop rigid with said rod, a second stop secured to said
rod’ at an adjustable axial distance from the first stop,
a third, stationary stop cooperating with said first stop
on the side thereof facing away from the second stop,
a fourth, stationary stop cooperating with the second stop
on the side thereof facing away from the first stop,
a thrust member integral with said piston rod; a second
thrust member adjustably secured to said rod with a
free sprce between said thrust members, means for ax-
ially adjusting the position of said thrust member on
the rod between two extreme positions and simulta-
neously maintaining said thrust member at a predeter-
mined invariable -axial distance from said second stop,
an eccentric cam adapted to rotate in the space between
the two thrust members to urge alternmatingly the. first
and the second thrust members at the ends of its stroke
in an axial direction facing away from the other thrust
member to make the corresponding first' and second
stops engage correspondingly the cooperating stationary
third and fourth stops, the displacement of the extreme
points of the cam along an axial line passing through its
center - being equal to -the distance separating the sec-
ond stop from the cooperating fourth stop when the
control member engaging the first thrust member has
set the. first stop in contact with the third stop after
adjustment of the second thrust member in an extreme
position for which it engages the control member on
the side thereof facing away from its point of contact
with the first thrust member.
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4, In a system for actuating a piston, the-combina-
tion of a piston rod rigid with the piston and adapted
to assume therewith a reciprocatory axial movement, a
first stop rigid with said rod, a second stop secured to
said rod at an adjustable axial distance from the first
stop, a third, stationary stop cooperating with said first
stop on the side thereof facing away from the second
stop, a fourth, stationary stop cooperating with the sec-
ond stop on the side thereof facing away from the first
stop, a thrust member integral with said piston rod, a
second thrust member adjustably secured to said rod
with a free space between said thrust members, means
for axially adjusting the position of said thrust member
on the rod between two extreme positions and simul-
taneously maintaining said thrust member at a prede-
termined invariable axial distance from said second stop,
a control member slidably reciprocatable in the space
between the two. thrust members, a crank and a pitman
system controlling the reciprocation of said sliding mem-
ber throughout a stroke of constant length to make said
control member urge alternatingly the first and the sec-
ond thrust members at the ends of its stroke in an ax-
ial direction facing away from the other thrust member
to make the corresponding first and second stops en-
gage correspondingly the cooperating stationary third and
fourth stops, the displacement of the control member
being equal to the distance separating the second stop
from the cooperating fourth stop when the control mem-
ber engaging the first thrust member has set the first stop
in contact with the third stop after adjustment of the
second thrust member in an extreme position for which
it engages the control member on the side thereof fac-
ing away from its point of contact with the first thrust
member.

5. In a system for actuating a piston, the combination
of a piston rod rigid with the piston and adapted to as-
sume therewith a reciprocatory axial movement, an ex-
tension of the piston rod including a laterally offset sec-
tion, a first stop rigid with the piston rod, a screw co-
axial with the axis of the piston rod and threadedly
engaging the outer end of said extension and the first
end of which facing away from the first stop forms a
second stop, a third, stationary stop cooperating with
said first stop on the side thereof facing away from the
second stop, a fourth, stationary stop cooperating with
the second stop on the side thereof facing away from
the first stop, a thrust member integral with the piston
rod and facing the second end of the screw, said second
end forming a second thrust member, a control member
engaging the space between the two thrust members and
adapted to assume a reciprocating movement and to
urge alternatingly the first and the second thrust mem-
~ bers at the ends of its stroke in an axial direction fac-
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ing away from the other thrust member to make the.

corresponding first and second stops engage correspond-
ingly the cooperating stationary third and fourth stops,
the displacement of the control member being equal to
the .distance separating the second stop from the coop-
erating fourth stop when the control member engaging
the first thrust member has set the first stop in contact
with the third stop after adjustment of the second thrust
member-in an extreme position for which it engages the
control member on the side thereof facing away from its
point of contact with the first thrust member.

6. In a system for actuating a piston, the combination
of a piston rod rigid with the piston and adapted to as-
sume therewith a reciprocatory axial movement, a first

stop rigid with said rod, a second stop secured to said

rod at an adjustable axial distance from the first stop,
a third, stationary stop cooperating with said first stop,
on the side thereof facing away. from the second stop, a
fourth, stationary stop cooperating with the second stop
on the side thereof facing away from the first stop, a
thrust member integral with said piston rod, a second
thrust member adjustably secured to said rod with a
free space between said thrust members, means on the
outside of the fourth, stationary stop for the manual, si-
multaneous adjustment of the first stop and second thrust
member with an unvarying spacing between the lafter,
a control member engaging the space between the two
thrust . members and adapted to assume a reciprocating
movement and to urge alternatingly the first and the
second thrust members at the ends of its stroke in an
axial direction facing away from the other thrust mem-
ber to make the corresponding first and second stop en-
gage the cooperating stationary third and fourth stops,
the displacement of the control member being equal to

5 the maximum stroke to be provided for the piston.
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