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My present: invention: generally:relates:toiexss.
pansible:chamber and Hositivesdisplacement type:
pumps of variable capacity, having:a plurality:of-:
axiallydisposed-pistons reciprocating:in:multiple
annulatly-disposed: stationary -: cylimders; : and:
whith:are:drivén through:a: wabbler plate of:con
stantminelination:: Inrparticulay, smy:invention
relates:to improvements :in‘ pumps: of :the:type
indicated, in which an axial displacement:of.the:::
wabblérsplate!together:with:the: pistons relative 19
toscontrol-ports provided-on:the cylinders; gives s
originitoa ehange: of .the-effective piston: stroke:
and;thus; fo:a change:in the:pump:delivery: .

Such pumps permit to vary the capacity:fromu::

a maximum;-as:defiried:by-their dirensions:and 15

rotaty speed;dowmn-tozero:: Whenye. g., the driver:
motot is desighed for produting:a pressure.of 200>
atniospheres at:a quarter.ofitsimaximum delivery;
the:pump: at=a. relativelyrsmall:thackspressure; .
e. g. 20 atm;; is readily capable formaximum-oil:ing
delivery,: whereby;: however, the.motor ‘power ‘s
novtonger fully utitizéd; as=will:berreadily appres:
ciated. If, in known pumps-of:the typbeiindicated,
a greatercratio betweenimaximum and:rninimum
delivery is desired, the structuralwolume:of the:2;
entirerpumpshas:to e intreased;<whereby sthe
motor:powerrand ¢heé pumpsstructureragain areno
not:fully utilizéd:at maximum:delivery:
My:present:inventiom permits:to:elimmatestherc
said: drawback-ofKriown pumps:of-the:type:indi
cated.::. For such:ipurpose, the pathiof axial :dis:
platement:-of:theswabbleiplatesis imade “Jofger:
than:the minimum:effective pistonstroke, and-at::
least one:series:ofreylinders. is ‘provided:with oo -
frol:ports:inisuch-position:that; when the wabbler:: ;
plateiis idisplaced: fromrthe Lcyliriderszthrough a
distance whichis slightly ereater-than:the effecs: -
tiverpiston:strokesandiat:the inhersdead~éenters:
position:ofthe'appurtenant:pistons ¢ie. the dexd=-
center positionremote from-thé-wabblef-plateys 40
the: pistomcontrblzﬁorts%a;re‘:fatwleastTnartia‘llyf U=
covered:sovthat:said: particular-pistonsno lohger:-
deliver;-while' the-pistons-of :the remaining-eylins<-
dersustill“deliver: Hquid at-said-positiéh of thée - _
wabbler-plate::- 45
Sueh-arrangement according-to my.present-ins: -
vention-permits-to-obtain’ with pumps-having. the:
structural volume:of the kriown.type of construcs,
tion;a much greater ‘delivéry-at low pressure 0.5
that:the ratia of ‘delivery. at.maximum. pressure.
to that dt. minimum pressure.may.be increased.t
1:6 up:to'l:8.dr.more as:.comparaedavith:1:3.00 1:4 =
in“krigwn:constructionss o
Variqus ;forms;:of; my:presentinvention are:ss

s

25
shown by:way: of rexample:in sthe:accompanying s
drawing; inmwhich=. .

Fig::1 shows:a horizontal pump:in:longitudinalz:
section;:,

Figi:2 a modification:of:a portion of-the:pumpsis
but: with vertically disposed;dxis; -,

Fig::3. 4 crossssection-through:the -pump eylins:.
ders-on;the ling IIT-—IIL.of Figs1, =, ‘

Figs::4 and-5 showra cross=section through:the:~
cylinderszof twor modifleations;;and-::

Figs:6-8 show schematically: the: arrangement:
of .the -control ports:for various:modifications inws
development: ‘

In:Fig:cl, :aniinner casing:4 and:a cyliriders
block:5 are located:in:thes outer:pumn: casings:
whichis closed-off through the:two:icovers2rand:3.
The:block'5 comprises twelvereylinders;i. e..an
even:mumber, :of rwhich six:ecylinders: 1 ‘have s =
large;bore;:and: six:.cylinders:Taia smallersbore:s,
-All: ther saidwcylinders: arerannularly:-disposed &
about:a drive-shafh -8, assshown: in: i T Thens
said-hores:extend:in:parallel relation:to shaft:is
and six large-diameterrpistons 8 asswelkras :sixsr
small-diameter-pistons:8a operateitherein:s THE
said pistons.are pressed:through springs 9:againsts:
a wabbler plate: 10, abuttingragainst:zthexlatter:r
along«a mgeneratrixy.of. their:conically.rtapered:::
heads:i1: .~ :

Lateral .control-ports 43and:l3a openrintoithe::
cylinder:bores T-and Ja:respectively;andiestablish:i:
communication-hetweensaid eylinders:and-an:ans:..
nular-space: daiinside ithe touter:casing- 4. + THE
spaeer la:is-filled=with:the liguid tosbe delivered;

up to a level 22. The rightshand ends of~th&:
cylindersborescare: closed:-off: from the -delivery-
chamber:283through ‘the wspring=loaded balls 14
whichriserveras icheck:valves. : The contrél ports
13a:in"the cyliniders:Ta are spaced faither frém
thevalves:t4:than:the ports:t3 ih:the eylinders T .
The:cylinders Taare provided with'a suction valve:
35 eachrsorthat liquid ' may-flow from space ta into
the cylinders:Ta:through:ports 86:: The ports'+3id
are so arranged that the pistons 8 at each revolus:-
tion:of-a follower-19 oceupy-the position 38 shown:~
by .2 dotted: linein Fig:i,and: this spartlytunc:..
cover:the ports3:.}.

The:wabbler:plate: 10 through-balk bearings 462
and: 17:is Totatably mounted: on:follower 8 which: -
is keyed:longitudinally:displaceable.to drive shaft.’:
“18.+. Thélatter-is mounted:in‘ball bearings 20:dndr*
21 onithesinher easing 4 and:on the eylinderblock:
5. The follower 18 through ball bearings 23 4buts
againstsanadjusting:drum: 25:%hich 35 rotatab]
or rather:threadably mounted:initheinner casing:

4 argl 15 axially displaceable:through:the threads s
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24 provided thereon. For the purpose of axially
displacing the drum 25; the latter on its circum-
ference carries a crown gear 26 with which a worm
21 meshes which is'rotatably mounted in the
inner casing 4.

The pump, in the position shown of the ad-
justing drum 25, operates so that when shaft 18
rotates, the large-diameter pistons 8 suck liquid
through the ports {3, and the small-diameter
pistons 8a suck through the ports (3e, and all
the pistons deliver liquid through the pressure
valves (4 into the pressure. chamber 28 which
through a pipe 29 may be connected to any prime
mover. The effective stroke of the large-diam-
eter pistons 8 then equals the distance s: in that
the piston end-faces i2 on over-running the con-
trol edges 15 cannot force liquid back into the
space {a. The delivery stroke of the small-diam-
eter pistons 8a, however, equals the entire piston
stroke s. When drum 25 is displaced to the left,
the delivery stroke si1 of the large-diameter pis-
tons 8 decreases, while that of the small-diam-
eter pistons 8a remains constant, since the latter
suck through the valves 35 and not through the

control ports (3¢, When such displacement of :

drum 25 is only slichtly greater than the dis-
tance si1, which is the maximum effective delivery

10

20

stroke of the large-diameter pistons, then the

delivery of the latter is reduced to zero, while the
small-diameter pistong still deliver the same
quantity as in the position for maximum deliv-
ery. Only when the drum 25 is still further dis-
placed to the left, the small-diameter pistons also
will deliver less  when they in their outer dead-
center position uncover the ports. 13a so that part
of the liquid sucked into the eylinders is returned
through the ports 13a into space {a. The posi-
tion of the control ports 13, 13a in accordance
with the form of invention shown in Figs. 1 and
3, for the sake of clarity is also shown in Fig. 6

40

which illustrates a developed cylindrical section -

through all the piston axes. In'Fig. 6, the offset
of the said ports is readily visible. '
The advantage of the pump shown is that, in
the case of pumps for which at low pressure a
maximum. delivery and at high pressure a mini-
mum delivery is required, a very great delivery
can be attained at low pressure by means of all
the pistons, while at high pressure the large-

diameter pistons may be entirely cut out so that &

the latter no longer load the wabbler plate 10 and
thus the ball bearings {16 and 23 which therefore,
have to be fitted only to the pressure of the
small-diameter pistons.

In the form shown in Fig. 2, the adjusting

drum 30 is not threadedly engaged, but support-

ed through a spring 3{ which in turn abuts

against a cover 32 fixed to the casing 4. When
the discharge pressure rises, the drum 30 is
pushed upwardly through  the liquid- pressure
acting onto the pistons, against the pressure of
spring 31, so as to automatmally reduce the de-
livery.

Instead of providing alternate large- and small-~
bore cylinders (in the case ‘of twelve cylinders,

e. g. six large- and six small-bore cylinders), -

there may be disposed nine large-bore c¢ylinders

60

T and only three small-bore cylinders Ta at a

uniform spacing, as shown in Pig. 4. In similar’

manner, eight large-bore and four small-bore
cylinders may be prov1ded as shown in F1g 5 for
example. -

70
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the case of the disposition shown in Fig. 4, for a
group of one small and three large pistons.

Instead of incorporating pistons of two sizes,
there may be provided three groups of pistons 7,
Ta, 10 of different diameters, and the control
ports 13, 13a, 13b may he staggered, as shown in
development in Fig. 8. In such arrangement also,
the delivery decreases when the drum 28 is dis-
placed to the left, and the ratio between maxi-
mum and minimum delivery may be made very
great. In such arrangement, there may be pro-
vided, e. g. in a twelve-cylinder pump, four large,
four intermediate, and four small pistons.

In the form of invention shown in Fig. 1, the
large-bore cylinders may be equipped at 37 with
a suction valve 35, similarly as the small-bore
cylinders Ta. Such provision permits to still fur-
ther increase the delivery, in the outer-most
position of -the adjustment drum toward the
cylinders, since in such position liquid no longer
may flow through the control ports 13 back into
space fa when the said ports are displaced some-
what toward the left.

In the small-bore cylinders m the control
ports 13a¢ may be omitted, provided that the
liquid delivered at high pressure always will be
consumed by the prime movers or will be thrown

off through a safety valve which is set for this

high pressure.

The ports 13a in the small-bore cylinders 7a of
Fig. 1 may be disposed somewhat farther to the
right so as to be uncovered by the pistons 8a be-
fore the large-diameter pistons 8 entirely cease
to deliver.

It further ‘will be readily appreciated by any-
one skilled in the art that the position of the
control ports depends on the position of the pis-
ton end-face 12 at dead-centers. If, therefore,
one group of pistons are made shorter, the posi-
tion of the control ports in the respective cylin-
ders has to be correspondingly changed, i. e.'in
the case of shorter pistons the said ports have to
be placed further to the left.

What I claim as new and desire to secure by
Letters Patent, is:

1. A pump comprising a stationary cylinder

block provided with at least two groups of par--.

allel pump cylinder bores, a plurality of pump
plungers respectively reciprocable in said eylinder
bores and having the outer ends thereof extend-
ing to the exterior .of said cylinder block, a
rotatably mounted wobbler plate coacting with
the outer ends of said pump plungers exteriorly
of said cylinder block, said wobbler-plate being
mounted for slidable displacement in the direc-
tion of the axes of said pump plungers, adjusting
means operatively associated with said wobbler-
plate and operable slidably to displace said
wobbler plate in the direction of the axes of said
pump plungers towards and away from said cyl-~
inder block, resilient means biasing said pump
plungers into operative engagement with the
wobbler plate in all positions of slidable displace-
ment of the plate, each of said pump cylinder
bores having inlet and outlet control ports, the
cylinder bores.of one of said groups of bores hav-

ing a control port laterally opening into the ..

respective bore, said last-named control port
being spaced in the direction toward said wobbler-
plate from inner dead center position of the inner

. plunger end when said wobbler plate is at its

In Fig. 7, the arrangement of the control ‘ports ;
i3, 13a of the large. and small<bore cylinders T *

and Ta respectively, is.shown in development for"

innermost position with respect to the cylinder

block, the distance between said last-named con-

trol port and said inner dead center pos1t1on of.
‘the’ - corresponding - ‘plunger  inner end bheing

ey TSR
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smaller than the axial length of the wobbler plate
displacement path, whereby when the wobbler
plate is axially moved outwardly from its inner-
most position through an extent greater than
said distance, said last-named control port re-
malins uncovered during the pressure stroke, and
at inner dead center position of the plunger, to
brevent any delivery by the group of cylinder
bores provided with said control port, while the
other group of cylinder hores continues to deliver.

2. A pump as set out in claim 1, in which said
one group of cylinder bores are of larger diam-
eter than the remaining cylinders.

3. A pump as set out in claim 1, in which two
such groups of ¢ylinders are provided, the pistons
of one group ceasing earlier to deliver than the
pistons of the other group as the wobbler-plate is
slidably moved away from the cylinders.

4. A pump as set out in claim 1, in which the

said control port of each of said one group of

cylinder bores constitutes the sole inlet port to
the respective cylinder bore,

5. A pump as set out in claim 1, in which the
said control port of each of said one group of
cylinder bores constitutes an inlet port to the
respective cylinder bore, and wherein each of said
one group of cylinder bores also includes a valved
inlet port spaced from the said control port in the
direction opposite said wobbler-plate.

6. A pump as set out in claim 1, in which the
said other group of cylinders only each include a
valved inlet port adjacent the end thereof oppo-
site said wobbler-plate.

7. A pump as set out in claim 1, in which an
even number of cylinders are provided, said one
group of cylinders comprising one half of all the
cylinders and being provided with bores of greater
diameter than the remaining cylinders, with the
large-bore and small-bore cylinders alternating
in annular arrangement about the pump axis.

8. A pump comprising a stationary cylinder
block provided with two groups of parallel pump
cylinder bores, said bores of one group having a
relatively large diameter, and said bores of the
other group having a relatively small diameter,
pump plungers reciprocable in said bores and
having the outer ends thereof extending to the
exterior of said cylinder block, said plungers
having a diameter corresponding to that of the
respective bores, a rotatably mounted wobbler
plate coacting with the outer ends of said pump
plungers exteriorly of said cylinder block, said
wobbler-plate being mounted for slidable dis-
placement in the direction of the axes of said
pump plungers, adjusting means operatively
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associated with said wobbler-plate and operable
slidably to displace said wobbler plate in the
direction of the axes of said pump plungers
toward and away from said cylinder block, resil-
ient means biasing said pump plungers into
operative engagement with the wobhler plate in
all positions of slidable displacement of the plate,
sach of said pump cylinders having inlet and out-
let control ports, the cylinder hores of said group
of relatively large bores having a control port
opening laterally into the respective bores, each
of sald last-named control ports being spaced in
the direction opposite said wobbler-plate from
the inner dead center position of the plunger
inner end face when said wobbler plate is at its
extreme position remote from the cylinder block,
the distance between each of said last-named
control ports and said inner dead center position
of the corresponding plunger inner end face
being smaller than the axial length of the
wobbler plate displacement path, whereby when
the wobbler plate is slidably moved away from
the cylinder block through an extent greater
than said distance, said last-named control ports
of the cylinder bores of larger diameter remain
uncovered during the pressure stroke and at the
inner dead center position of the plunger to
prevent any delivery by the group of cylinder
bores of larger diameter, while the group of cyl-
inder bores of smaller diameter continue to
deliver.

9. A pump as set out in claim 8, comprising
twelve cylinders of which eight are of large bore
and four of small bore,

10. A pump as set out in claim 8, comprising
twelve cylinders of which nine have large bores
and three small bores, the latter being annularly
disposed atequal distances from each other about
the pump axis.

LEO PETER WIDMER.
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