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The present invention has for its object a kinematic
control system applicable chiefly to measuring pumps
of which it is desired to adjust the throughput without
modifying the speed of the driving power unit.

Various types of measuring pumps of this kind have
been proposed hitherto, chiefly pumps wherein the piston
is controlled by a lever system such that it is possible
to adjust the length of stroke of the piston and thereby
the throughput of the pump. However in such pumps
the modification in stroke length is obtained to either

- side of a medial position so that the dead or idle space

of the pump, which is substantially equal to zero when
the throughput is at a maximum, increases gradually be-
tween said maximum throughput and the minimum
throughput, which forms a serious drawback. - |
My invention has for its object to cut out this draw-
back and to produce a measuring pump the piston of
which is controlled by a lever system in a manner such

that whatever may be the length of stroke of the piston,

its dead center which corresponds to a minimum volume
of the pump body may remain the same, whatever the
adjusted length of the stroke may be, so that the dead
space consequently retains permanently its minimum
value. - : o ~ .

The present invention has also for its object to produce
an arrangement for controlling the piston, said arrange-

ment producing, when required, a rapid movement of
~ the piston at the beginning of the suction stroke so as to
produce if desired an immediate unseating of the valves,
- which immediate unsealing is particularly advantageous.

These results are obtained in accordance with the in-
vention by controlling the movements of the piston
through the agency of a connecting rod pivotally secured

" to the piston, the movement of the end of the connecting

rod further from the piston being along the arc of a circle

passing through a stationary point and the radius of
~ which is equal to the length of the connecting rod which

length is also equal to the distance between the said
stationary point and the pivotal connection between the
connecting rod and the piston when said pivotal connec-
tion enters its dead point preceding its suction stroke.

Tt is thus sufficient to make said arc of a circle turn

through a suitable mechanism between a position for

 which its center coincides with the above-mentioned dead
point and a position extending between the latter and that
. for which the other end of the arc of a circle is located
on the line joining said stationary point with the pivotal
 connection between the piston and the connecting rod

when at its dead point, so that it is possible to adjust
the stroke of the piston within a range between zero
and a maximum, the location of the dead point of the

- piston remaining the same whatever may be the length
- of its stroke. | ~ o il

The displacement along the arc of a circle of the end
of the connecting rod may be obtained in various suitable

 manners and chiefly by means of a four-sided pivotal
_-link system wherein, as well known in the art, one of

- with the above-mentioned stationary point.
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the pivots is subjected to a reciprocatory movement along

the arc of a circle described around another pivot which
- is held fast during the movement of the piston.  Any

point rigid with said pivot will describe consequently
an arc of a circle and it is sufficient to select as a pivotal
axis for the connecting rod of the piston a point such
that the end of this arcuate movement may coincide
It is then
sufficient to make the whole four-sided pivoting link
system referred to hereinabove rotate so as to obtain the
above-mentioned desired adjusting movement. -
Furthermore and for obtaining a rapid movement- of
the piston with a view to unseating the valves, it is sufii-
cient to provide, according to the invention, a certain
play in one of the pivotal connections of the system and
to make a suitably shaped cam engage during the move-
ment of the piston the corresponding pivotal connection
at the desired moment in a manner such that, when said
pivotal connection begins moving, this is performed at

the desired speed.

Further objecis and features of my invention will
appear in the following description, reference being made
to the accompanying drawings illustrating by way- of
example a preferred embodiment of the invention. In
said drawings: | S

Figs. 1, 2 and 3 are explanatory diagrams illustrating

" the operation of the improved arrangement.
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Figc. 4 is a view from below of an embodiment of
said improved arrangement. .

Fig. 5 is a vertical cross-section thereof through line
V—V of Fig. 4. | S

Fig. 6 illustrates a detail on a larger scale.

Turning to Fig. 1, 1 designates a pump body inside
which a piston-2 is slidingly movable, said piston being .
rigid with a piston rod 3 carried in its turn by a frame
4 of which one side 5 is pivotally secured at 6 to the
controlling driven connecting rod 7. The outer end

'8 of said connecting rod is constrained under the action

of a suitable mechanism to move along the arc of a

circle 9 of which one end is shown at said outer end 8

while the other end of said arc is constituted by a sta-
tionary point O which may be positioned in alignment
with the axis of the cylinder or in the vicinity of said
axis. The arc of a circle 9 has a radius equal to the
length of the connecting rod 7 between the pivotal axes
thereof and when the outer end of the connecting rod
enters during its reciprocation the position O, its other
end lies at a point A on the axis of the pump cylinder,
the position of which is such that the piston 2 lies In
immediate proximity with the bottom of the cylinder on
its dead point position preceding the suction stroke.as

- illustrated at 2A, the dead space having a size selected
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according to requirements and being preferably as small
as possible. | | , -

It will be assumed that, through the agency of ad-
justing means, it is possible to make the arc of-a circle
9 pivot bodily round the point O between a position 9’
shown in doited lines for which it has its center at the
point A and a position 9’ located between said position
9’ and an extreme theoretical position 9’’’ for which the
end 8 of said arc of a circle would lie at 8" on the
line OA registering in the case illustrated with the axis
of the cylinder. | -

As mentioned hereinabove, it will be assumed also
that for a predetermined position given to the arc-9,
the end 8 of the connecting rod is adapted to move over

said arc of a circle 9 under the action of a suitable

power unit, said end reciprocating between the position

- 8 corresponding to the outer end of the arc and the sta-

tionary point O. - | e
Thus, it will be readily ascertained that if the arc of a

circle is in a position 9, the end 8 of the connecting rod
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- ' When movmg over said arc of a elrcle will have 11:3 jnner
- end remaining stationary in register with the point A, sO -
~_that the pistons remains stationary at its dead point 2A

*-and consequently the pump will not feed. In confradis-
“tinction, if the arc of a circle is shifted so as to enter the_

~ “-position 9 drawn in solid lines, the end of the ‘connecting
~rod will'move between: the point 8 at the outer end of
-“the arc ‘and the. pomt O so that the piston will move

‘ between its dead- point position 2A for which-the con-

. - “necting rod is at AO and a terminal position formmg a

- second dead point shown by a- hatching at 2, said last-
g mentloned position oorrespondmg to the position of-the
' connectmg rod 7 drawn: in sohd lines for which the

. outer end of the connecting rod is actually at said point .
15
By modifying the position of the -

--8. " The pump will thus be adapted to ‘operate with a
" certain- throughput
“outer end 8 of the connecting rod between the points 8’
“‘and" 8", it is consequently possible to adjust the stroke

- of the piston and thus the throughput of the pump be-
tween a zero value correspondmg to the location of the
“‘arc-at 9’ and a maximum correspondmg to the posi-

~ “tion 9’ assumed by the arc.

The movement of the outer ehd 8 of the connectmg

j'ﬁ'rod may. be obtained for instance as 111ustrated in Figs. 2

25 shdmg ‘member 5x is pwota]l}r secured in ifs turn at- 6x

~“and ‘3-which are two explanatory diagrams of a lever

'. -system accordmg to the invention adapted to produce the

-above described result, said two figures illustrating respec-

tively two. elements of the same pivoted link system ar-

certain dletance from
“necting rod 13 of Fig. 2. This member 13x is pivotally

= ranged in two parallel planes at a
. each other so as'to make the. oPeratlon of the system more
elearly understandable.

In Fig. 2, 10 demgnatee the axis of the drmng shaft of

 being constituted either by an electric motor or by a

_suitable engme -Said shaft 10 is rigid with a crank 11

| fﬁ to which’ is -pivotally secured at 12 a driving connectmg .
. -f'..j-‘-rod 13 the other end 14 of which i is pivotally secured to =

a second crank 15 pivoting round a spmdle 16 which is
““stationary for any predetermined pumping conditions, the

- “'position of the spindle being however adjustably movable
- - over a circle 20 having its center -at 10, which circle is-
~~ the locus of the centers of the arcs 9 in Fig. 1. This pro- -
o "h__:VldeS thus a four-sided pivotal link system as defined by
- ~-pivot points 10, 12, 14, 16. Two prvotal connections 10
-and 16. are stationary and form the termmal ‘ends of a
~link included as a part of the machine. This link, along
© with links 11, 13 and 15, form the sides of said link sys-
~ “tem. The pwotal connection 12 describes a circle of a
_' '_'-small diameter round the axis 10. Tt will be readily as-
~certained that, under such conditions, the pivotal con-
" mection 14 reciprocates over an arc of a circle 17 for each-
“:revolution of the end 12 of the crank 11, i.e. for each .
- ‘revolution of the driving shaft 10. For sake of clarity
“of the drawing, the length of the crank 11 and conse-
‘- quently- the diameter of the circle described by the end -
~+-12 have been cou&derahly amphﬁed ‘As a matter of -
- fact, in practice, its diameter is such smaller and the -
-7 crank .11 may be constituted by a mere eccentric as will -
- - be disclosed hereinafter.

Conmdermg now a solid mechanical element or link

18 -illustrated- in hatched lines on the drawmg, said me-
 chanical link being rieid with -the crank 15, said link 18

__ i‘_r_‘_wﬂl be subjected during the movement of said crank to-
et reelprocatory angular movement and in partlcular the -
-+ point-19 of said link, which is located at 19" in registry

- With the axis O When the pivotal connection 14 is at 147,

-.-to one of the arcs. 9 of Flg 1
make the terminal p:wotal point 8 of the driven connect-

— --1‘

It is then sufficient to

_ing rod 7 illustrated in Fig. 1 move over said arc 19

and this prowdes the desired movement.

Furthermore
and with a view to Obfaifiing the rotation of the arc

-of-a’ cu*cle 19, so .as to. adjust the length of stroke of

10°.

_the piston, as explaified hereinabove, it “is sufficiént to

shift the point 16 over thé arc of a circle 20 between pre-
determined limits  constituted on the one hand by the
point 20’ and: on thé other hand by a pomt 20" Ioeated

| _.'__"111 the quadrant 20-—2¢"".

Reference being now made to Flgs 4 and 5 there will

| 'be given a description of a practleal embodiment of a
- mechanical ~ system Tillustrated diagrammatically in the
'precedmw figures. In Flgs 4 and 5, elements correspond-

______

" mg to certain elemehts in dtagremmatm representations

20

in Figs. 1, 2 and 3 are: dlstmgulshed therefrom by the
~ letter ! |

i'f 3

In eatd Flgures 4 and 5, the whole mechanmm 1S en-

-_elosed inside a casing 21 filled ‘Wwith oil and through
~which passes a control shaft 22 the axis of which forms

materially the point.O of the precéding figures. 5x des- -

“'ignates a sliding member. rigidly connected Wlth the pis-
" ton and forming materlally the frame 5 of Fig. 1.

- Said

- round a splndle forming matena]ly the pwotal connec-

_tion 6 of Fig. 1.
‘hand an eccentric disc 25 the axis of which, which is ot

" To-the shaft 22 is"keyed ‘on the other

“‘shown, forms the pivotal axis- 12 of Fig. 2, to which

axis is secured a:member 13x formmg the dnvmg con-

- secured, through the ball bearing 27 providing a “certdin
the power unit controlling the pump, said power unit

play for a purpose 'to be disclosed hereinafter, ‘to” a

~“spindle 14x fﬂ,rmmg the ptvotal c¢onnection ‘14 of Fig.

35 27and carr:ted in.its- turn: by a plate 15x~ formmg the

~ crank 15 in one with the link ‘18 of Fig. 2. Said plate

is- pwota]ly ‘secured in’its turn throiigh “an’ ‘Eccentric

spindle 16x forming the pivotal connecting point 16 to

 a member 31 adapted to pivot with reference to the
40 frame 21 eoamally with the shaft 22, The penphery ‘of

- this member 31 carries a worm 32 forming an arcuate

. ~ rack engaging a worm 33 fitted inside a casing 34 car-
- ried by the frame, said worm being controlled from the

. outside through a handwheel 35. It will thus be readily

45

ascertained that it is _possible through action on the

a _handwheel 35 to shift the spmdle 16x correspondmg to

‘_ the Pom‘t 16 Q‘V&I the la.I'C- Of 3. CII’CIﬁ 20.1' aﬂd tﬁ bI‘lﬂg lt

| '_thus into the desired posmon of adjust

50 _'61: a member 7x forming the.actual driven connectmg

ent.
Furthermore there is ‘pivotally secured to the spmdle

. rod and surrounding the plate 15x so that it may pivot
. with reference to the latter round an axis which is not
ﬂlustrated and which corresponds to the axis 19 of Fig.

55

'3;in other words, said pivotal. axis. coincides with the
‘axis O for the dead pomt pomhon illustrated in "Figs. 4

~.and 5, said pivotal axis’ moving however along the arc

" 19 (Fig. 3) when the dnvmg shaft revolves. - The opera-

" tion of said airangement is thus th .
In all cases, it is apparent that g e’ same as that de

- - the arc 17 has its center at the pivotal point 16. Turning
- -now to Fig. 3,-it is apparent that the crank 15 pivoting . <-:
“.round the pivotal point 16 has its end 14 reciprocating _-__y_;__zmember 25, the plate 151 rockmg round the SP! indle

- over the arc 17 between -the limit positions 14’ and 14",

60 ".scnbed with refererice to Figs. 1, 2 and 3. -

‘When the shaft 22 rotates, together ‘with: the eoeentnc |

. 16x assumes a rec1procatlon over the arc of a circle

"~ having its centet on the spindle 16x, said Teciprocation -

o :_-hemg imparted. thereto by the spindle 14x connecting it
65W1ﬂl the eccentrlc member eald plate 15x carries along_
- with it in its turn the driven connecting rod 7x which

. produces ﬁnally through. the spmdle 6x -the: remproea-_ .

: tion .of the: member 5x rigid with the piston..

wﬂl move over the arc. of a circle 19 hetween said pOSI-*-
. i‘-suetton stroke a eomparatwely sudden movement so as

- tion- 19" 'Comoldlng with the axis O and a further posi-
tion. . 19” over: the circle 19 described by- said point.

| ThlS prowdee thus the possnbﬂlty of producmg the move- " ""13x (or connécting Fod 13)is fitted with a cléarance’ ‘on

o to unsea.t the’ suehon valve. .

_As menttoned heremabove, it may be of adventage

in certain cases to give the piston at the beginning of the o

To this- ehd the member

-~ {‘-"—'?‘:"_ment of a pomt on S&Id arc of a cu'cle 19 correspondmg 75 “the: spmdle 14x thl'Oth ﬂlﬁ agency of a ba]l bearmg 27
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{Fig. 6) while on the other hand, the shaft 22 carries a
cam 38 keyed coaxially to the eccentric member; the
major part of the periphery of said cam is circular and

- ¢coaxial with the eccentric member 25 with the inclusion

of a receding section 39. Said cam is adapted to co-
operate with the roller bearing 27. As long as the roller

bearing is in contact with the circular section of the cam

periphery, the member 13x cannot be shifted with ref-
erence to the spindle 28; when however at the end of the
delivery stroke of the pump, the piston reaches its dead
point, it is driven positively by the eccentric member up
to the position illustrated in Fig. 4, but from this mo-
ment onwards the receding section 39 of the cam engages

~the roller bearing 27 so that the latter leaves a slight

clearance between it and the member 13x. The eccen-
tric member continuing then 1fs rotation, said spindie

- 14x and consequently the member 13x have a tendency

to remain stationary at first as a consequence of this

- ¢learance.

However, after a short time, the cam acts again on
the raceway of the roller bearing and gives the latter and
consequently the entire mechanism a movement towards
the left hand side (Fig. 4) which corresponds to a com-
paratively sudden movement of the piston which has
for its result an unseating of the valves. Consequently,
the mechanism continues its rotation so that the circular
portion of the cam periphery engages again the raceway
of the ball bearing and the member 13x is again driven
along without any clearance. It should be remarked
furthermore that the movement of the piston which is
thus executed during the suction stroke requires only
the work which is necessary for overcoming the passive
resistances although the active section 39 of the cam
operates only with a very reduced stressing.

It is obviously possible to bring various modifications
to the arrangement disclosed without unduly widening
the scope of the invention defined in the accompanying
claims, without any limitation of the invention to the
application referred fo.

What I claim is: -

1. A variable stroke mechanism for piston pumps,
comprising a reciprocating piston rod rigid with the pump
piston, guiding means forming a rectilinear path along
which said piston rod is shifted between an unvarying end
position and an adjustable end position, a rotary driving

member adapted to revolve around an axis crossing aft

right angles the line defined by said rectilinear path beyond
the unvarying end position of the piston rod on the
latter with reference to its adjustable position, a normally
stationary pivot, means for adjustably shifting said pivot
into any selected position on an arcuate path surrounding
coaxially the rotary axis of said rotary driving member
and extending between a point aligned with said rectilinear
path between the rotary driving member and the unvary-
ing end position of the piston rod and a point lying on a
line passing through the rotary axis of the driving member
perpendicularly to the rectilinear path, a link pivotally
secured to said normally stationary pivot and controlling
the piston rod through a point of said link registering
with the axis of the control member when the piston rod
is in its unvarying end position, a lever system operatively
connecting a further point of said link with the driving
member and including a radial crank rigidly secured to the
rotary driving member and a driving connecting rod
pivotally connecting the outer end of the crank with said
further point of the link with a clearance between said
Iink and said driving connecting rod, the crank rotating
in unison with the rotary member to constrain said driv-
ing connecting rod to make the link rock around the nor-
mally stationary pivot and thereby reciprocate the piston
rod over said path, a cam rigid with the crank and adapted
to shift the driving connecting rod into engagement with
the link, and to cut out said clearance for all positions
assumed by the driving connecting rod outside one of the
dead points of its stroke, the shifting of the normally sta-

tionary pivot over its arcuate path adjusting the location
of the adjustable end position of the piston rod on its
path,

2. A variable stroke mechanism comprising a recip-
rocating member, guiding means forming a rectilinear
path along which said reciprocating member is shifted
between an unvarying end position and an adjustable end
position, a rotary driving member adapted fo revolve

~around an axis crossing at right angles the line defined by
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said rectilinear path beyond the unvarying end position
of the reciprocating member on the latter with reference
to its adjustable position, a normally stationary pivot,
means for adjustably shifting said pivot into any selected
position on an arcuate path surrounding coaxially -the
rotary axis of said rotary driving member and extending
between a point aligned with said rectilinear path between
the rotary control member and the unvarying end position
of the reciprocating member and a point lying on a line
passing through the rotary axis of the rotary driving
member perpendicularly to the rectilinear path, a link
pivotally secured to said normally stationary pivot and
rotary driving the reciprocating member through a point
of said link registering with the axis of the control member
when the reciprocating member is in its unvarying end
position, a lever system operatively connecting a further
point of said link with the rotary driving member and
including a radial crank rigidly secured to the rotary
driving member and a driving connecting rod pivotally
connecting the outer end of the crank with said further
point of the link, the crank rotating in unison with the
rotary driving member to constrain said driving connecting
rod to make the link rock around the normally stationary
pivet and thereby reciprocate the reciprocating member
over said path, the shifting of the normally stationary
pivot over its arcuate path adjusting the location of the
adjustable end position of the reciprocating member on
its path. |

3. A variable stroke mechanism comprising a recip-
rocating member, guiding means forming a rectilinear path
along which said reciprocating member is shifted between
an unvarying end position and an adjustable end position,
a driven connecting rod, the first end of which is pivotally
connected to said reciprocating member, a rotary driving
member adapted to revolve around an axis crossing at
right angles the line defined by said rectilinear path beyond
the unvarying end position of the reciprocating member
on the latter with reference to its adjustable position, a
normally stationary pivot, means for adjustably shifting
said pivot into any selected position on an arcuate path
surrounding coaxially the rotary axis of said driving
member and extending between a point aligned with said
rectilinear path between the rotary driving member and
the unvarying end position of the reciprocating member
and a point lying on a line passing through the rotary
axis of the driving member perpendicularly to the recti-
linear path, a link pivotally secured to said normally sta-
tionary pivot and controlling the second end of the driven
connecting rod of the reciprocating member through a
point of said link registering with the axis of the driving
member when the reciprocating member is in its unvary-
ing end position, a lever system operatively connecting a
further point of said link with the rotary driving member
and including a radial crank rigidly secured to the rotary
member and a driving connecting rod pivotally connect-
ing the outer end of the crank with said further point of
the link, the crank rotating in unison with the rotary
member to constrain said driving connecting rod to make
the link rock around the normally stationary pivot and
thereby reciprocate through said driven connecting rod
the reciprocating member over said path, the shifting of
the normally stationary pivot over its arcuate path adjust-
ing the location of the adjustable end position of the re-
ciprocating member on its path. |

4, A variable stroke mechanism comprising a recip-
rocating member, guiding means forming a rectilinear
path along which said reciprocating member is shifted
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' O betw‘een an unvary:mg end - posmon and an’ ad]ustable' - rigidly: secured to- the rotary member and a ﬂﬂViIlg' ‘con-

“:énd-position,* a driven connecting - rod; the first-end of - necting rod pivotally connecting-the outer end of the crank
- which is pivotally connected to said reciprocating member, - with thesaid further ‘point of the link; the crank rotating
a rotary dnwng ‘member adapted to revolve around an  :-in-unison with the rotary: member -to constrain-said- driv-

“axis crossing at right angles the line defined by said rec-: :5 - ing-connecting rod-to-mdke the link-rock around- the nor-
'*tﬂmear path beyond the unvarying end position of the - mally -stationary:pivot and’ thereby -reciprocate - through

recrtprocatmg member on the latter with réference toits’ = -said driven connecting rod the reciprocating-member over
ad]ustable position, a normally stationary pivot, means  .°said path, the shifting of the - normally staﬁonary pwot
- ~for’ ad]ustably shifting said pivot into any selected posi- . over its arcuate path adjusting the location of the. .ad-
thIl on an arcuate path surrounding coaxially the rotaryi¢’  justable-end position of the reclprocatmg member on its
“"axis of said control member and extending between 'a - path | | .
-“point aligned with said rectilinear path between the rotary - References. Clted s the ﬁle of this atent
= driving member and the unvarying end position of the P
“reciprocating member and a point lying on a line passing 'UNITED STATES PATENTS
thI'OUgh the rgtar}r 3115 (}f the dnvmg membe:r perpen-: © 5 1,112,832« -_Z_PIBI'CES -.-----'-'-;--‘—'-"'-"'"' """"" OCt 6 1914
d:cularly to the recilinear path, a link the length of which - 2:183,436  Towler ........-__-.-......_"_...'...1_.1.._.__ Dec. 12, 1939_
‘’is"'equal to that of the driven connectmg rod, pwotally - .2.303,597 Adelson __'___________;_ i Dec. 1, 1942
| *-connected 10 said mormally stationary pivot and . cOon- : 2543 738 Orlich et al. 2o Apr. 10, 1951-
o f:r;ftrolhng the second end of thé driven connecting rod of .2.587,395 Sheen ——— oo Feb. 26, 1952
*the reciprocating mémber through a point of said link: 99 2,737,896 = Meyer - —mccmommmemez= Mar 13, 1956
~yegistering with the axis of the drmng member when the o "FOREIGN PATENTS | |

““reéciprocating niemiber is in its unvarying end position, a

 “rlever system operatlvely connecting a further point of said | 291295 'f’,ﬁSwuzerland ._'_;_"'._'.T.__.;‘..'..‘.._.___. Sep—t 1, 1953

- link with the control member and including a radial crank .~ "'855,890 = France ——------ie-ooeoo May 22; 1940



	Drawings
	Front Page
	Specification
	Claims

