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UNITED STATES PATENT OFFICE. 
FREDERICK LAMPLOUGH, OF FELTHAM, ENGLAND, ASSIGNOR. To HYDRO-DYNAMICs 

LIMITED, OF LONDON, ENGLAND. 

HYDRAULIC PUMP. 

1,346,548. Specification of Letters Patent, Patented July 13, 1920. 
Application filed April 28, 1919. Serial No. 293,371. 

To all whom it may concern: 
Be it known that I, FREDERIck LAM 

PLOUGH, a subject of the King of England, 
residing in Feltham, Middlesex, England, 
have invented certain new and useful Im 
provements in Hydraulic Pumps, of which 
the following is a specification. 

This invention is for improvements in or 
relating to hydraulic pumps of the rotary 
type and has for its object to provide a 
prime mover or pump of this type which 
shall be more compact than has hitherto 
been possible and wherein the operating 
parts shall be so disposed and balanced that 
the central shaft is relieved of side thrust. 
In these prime movers or pumps the driving 
shaft, as is known, is rotated by external 
power, such for example as an electric mo 
tor, and the fluid, conveniently oil, is circu 
lated by the pump through a secondary hy 
draulic engine or motor which it is desired 
to drive. A rotary hydraulic pump according to 
this invention comprises the combination of 
a driving shaft, a plurality of pump-cylin 
ders mounted at different angular positions 
thereon with their longitudinal axes in a 
plane transverse to the axis of the shaft, a pair of opposed pistons in each cylinder, 
two circular guides surrounding the shaft 
and adapted to be moved into oppositely 
eccentric positions relatively thereto and 
means operatively connecting one piston in 
each cylinder to one guide and the other 
piston in each cylinder to the other guide, 
so that the pistons are reciprocated in op 
posite phase by the eccentric guides. 
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Preferably each cylinder is disposed sym 
metrically as to its length about a line radial 
to the driving shaft and with its longitudi 
nal axis at right angles to that line, and its 
two pistons are coupled respectively by 
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means of connecting rods and swinging 
levers to two slide blocks mounted one in 
each circular guide, said slide blocks being 
situated on diametrically opposite sides of 
the driving shaft. 

Other features of the invention are here 
inafter described and the novel details 
pointed out in the claims appended to this 
specification. 

In the accompanying drawings which 
illustrate one embodiment of this inven 
tion :- 

section and partly broken away for clear 
ness, Fig. 2 is a transverse section on the line 
2, 2 of Fig. 1, and 

Fig. 3 is a transverse section on the line 
3, 3 of Fig. 1. 

Like reference characters indicate like parts throughout the drawings. 
The hydraulic pump is mounted within a 

closed casing A from which a central driv 
ing shaft A projects for connection to the 
electric motor or other driving means. This 
shaft has an enlarged hollow extension A 
secured on it within the casing, and this 
enlargement constitutes a central valve 
chamber divided into inlet and outlet pas 
sages A' A' by a fixed shaft or partition A 
which enters it at the end remote from the 
shaft A'. These two passages terminate in 
ports, as shown at A', to which suitable pipe 
connections can be made. 
A framework A secured or formed in 

tegral with the hollow shaft A carries three pump-cylinders Aspaced 120° apart around 
the shaft with the longitudinal axes lying 
in a plane transverse to the axis of the shaft 
and interspaced with the cylinders are 
bosses in which are secured fulcrum pins A. 

Radial passages or ports B are formed in 
the wall of the shaft. A to communicate 
with ports B provided in each cylinder at 
the middle of its length, and the partition 
A” is so dimensioned and shaped that it 
prevents the establishment of communica 
tion between the passages A' A' by the 
ports B. 
The cylinders A8 are open at both ends 

and have two pistons B B one at each end 
reciprocating in opposite phase. The mech 
anism for operating each piston consists of 
swinging levers B, B, pivoted on the 
above-mentioned fulcrum pins A (as shown 
on Figs.1 and 3). The levers B are omit 
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ted in Fig. 2 for the sake of clearness, but 
their center lines are indicated at B. The 
levers are mounted in pairs on each pivot 
pin (Fig. 1) and each lever is coupled by a 
short connecting rod at one end to its corre 
sponding piston. The similarly situated pis 
tons in each of the cylinders, i. e. those at 
say the forward end in the direction of ro 
tation, are all coupled to levers on the same 
ends of the fulcrum pins A° so that the pis 
tons are divided into two groups actuated by 
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Figure 1 is a longitudinal view partly in levers on one side or other of the plane of 110 
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the cylinders, and there is a piston of each 
group in each cylinder. 
The free ends of the levers B, B engage 

segmental slide-blocks B B7 respectively 
which are mounted in annular channels 
B8 B9 on cylindrical members C. C. These 
members are preferably free to rotate on 
ball-bearings C9 in swinging frames C. C. 
These frames are pivoted at C° near the 
bottom of the casing A and are located as 
to their upper ends C by links C connected 
to cranks C. Hand-turning gear C' is 
provided for adjusting simultaneously both 
the cranks so that the frames C° C can be 
swung about their pivots, and the mecha 
nism is such that they are swung in opposite 
directions away from the central position 
in which the channels B B are concentric 
with the shaft A. 
The operation of the apparatus is as fol 

lows: 
So long as the frames C C are in their 

central position so that the channels B B 
are concentric with the shaft A' A' there 
will be no relative movement between the 
slide-blocks B B and the fulcrum pins of 
the levers B4 B and all the parts will run 
idly without any reciprocating movement 
being imparted to the pistons. If now the 
frames be swung (in opposite directions) 
about the pivot pins C by means of the 
hand-turning 
the channels B9 will cause the levers 

(E their engagement with the slide 
blocks B B7) to swing on their fulcrum 
Yains and impart a reciprocatory movement 
co the pistons. The partition A is so dis 
posed that it acts as a valve, opening the cyl 
inder ports B B to the inlet passage when 
the pistons are moving apart, and to the 
outlet passage when they are approaching 
one another, so that the fluid is drawn in 
and discharged with an ordinary pumping 
action. 

It will be appreciated that the throw of (in opposite phase by the eccentric guides. 
the pistons, and the capacity of the genera 
tor is determined (apart from the speed of 
the driving shaft) by the amount of eccen 
tricity of the channels or guides B. B° and 
that this capacity is variable at will from 
Zero up to a maximum. Further, if the ec 
centricity be reversed, i.e. if the frames are 
swung each in the opposite direction from 
its initial swing, the reciprocation of the 
pistons will be reversed or in opposite phase 
with respect to their angular position about 
the partition A' and the pumping action on 
the fluid will take place in the opposite 
direction. 

It is an important feature of the invention 
that the two pistons in each cylinder are 
operated through separate rocking levers 
which are of such length and so disposed 
that the corresponding slide-blocks are situ 
ated on diametrically opposite sides of the 

tor but the preferred one is described in a 

E" C9 the eccentricity of 
8 
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driving shaft. The operative thrusts for 
the two pistons in any cylinder are therefore 
always opposed to one another and excessive 
side thrust or other unbalanced forces are 
not received by the driving shaft. 
A pair of non-return valves D may be pro 

vided to give communication between the 
passages A' A' and the interior of the cas 
ing A, in order that oil may be drawn in 
from the Sump to make good the leakage 
which takes place in the cylinders and other 
parts. 
Various secondary engines or motors may 

be used with this primary pump or genera 
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concurrent patent application. Serial No. . 
293,370, filed April 28, 1919. 
When the pump above described is run 

ning idle, the cylindrical members C, C, 
may rotate in their bearings C°, or the slide 
blocks B9, B7 may slide in the channels 
B B9 according to which has the less fric 
tion, but when the pump is working the 
friction of the blocks in the channels insures 
that the members C C rotate in their bear 
ings C. The object of the sliding-blocks 
is to allow for the slight angular movement 
and consequent obliquity of the levers B. B. 
at some parts of the Working stroke. 
What I claim as my invention and desire 

to secure by Letters Patent is:- 
1. In a rotary hydraulic pump the com 

bination of a driving shaft, a plurality of 
engine-cylinders mounted at different an 
gular positions thereon with their longi 
tudinal axes in a plane transverse to the 
axis of the shaft, a pair of opposed pistons 
in each cylinder, two circular guides Sur 
rounding the shaft and adapted to be moved 
into oppositely eccentric positions relatively 105 
thereto and means operatively connecting 
one piston in each cylinder to one guide and 
the other piston in each cylinder to the other 
guide, so that the pistons are reciprocated 
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2. A hydraulic pump according to claim 

ing-clause No. 1 wherein each pump cylinder 
is disposed symmetrically as to its length 
about a line radial to the driving shaft and 
with its longitudinal axis at right angles 115 
to that line, and its two pistons are coupled 
respectively by means of connecting rods 
and swinging levers to two slide-blocks 
mounted one in each circular guide said 
slide-blocks being situated on diametrically 120 
opposite sides of the driving shaft. 

3. In a rotary hydraulic pump, the combi 
nation of a driving shaft, a plurality of 
pump cylinders mounted at different angu 
lar positions thereon with their longitudinal 125 
axes in a plane transverse to the axis of the 
shaft, a pair of opposed pistons, in each cyl 
inder, circular guides surrounding the shaft 
and adapted to be moved into an eccentric 
position relatively thereto, and means op- 130 
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eratively connecting one piston in each cyl 
inder to one of said guides and the other 
piston in each cylinder to another of said 
guides, so that the pistons are reciprocated 
in opposing phase by said guides. 

4. In a rotary pump, the combination of a 
driving shaft, a circular guide surrounding 
the axis of said shaft, a pump cylinder 
mounted on said shaft with its longitudinal 
axis disposed non-radially in a plane trans 
verse to the axis of the shaft, a piston in said 
cylinder, means connecting said piston to 
said guide, and means for changing the ec 
centricity of said guide relative to the shaft 
for varying the stroke of said piston, 

5. In a rotary pump, the combination of a 
driving shaft, a circular guide surrounding 
said shaft, a pump cylinder mounted on 
said shaft with its longitudinal axis dis 
posed tangentially to the circumference of a 
circle in a plane transverse to the axis of the 
shaft, a piston in said cylinder, means con 
necting said piston to said guide, and means 
for changing the eccentricity of said guide 
in opposite directions relative to the shaft 
for varying the stroke of said piston. 

6. In a rotary pump, the combination of 
a driving shaft, housings surrounding said 
shaft, circular guides rotatably mounted one 
in each of said housings, a pump cylinder 
carried by said shaft, opposed pistons in 
said cylinder, means connecting one piston 
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in the cylinder to one of said guides and the 
other piston to another of said guides, so 
that the pistons are reciprocated in opposite 
phase by said guides, and means for chang 
ing the eccentricity of said housings relative 
to the shaft in opposite directions for vary 
ing the stroke of the pistons. 

. In a rotary pump, the combination of 
a driving shaft, a guide having a groove sur 
rounding said shaft, a pump cylinder car 
ried by said shaft, a piston in said cylinder, 
a block slidable in said groove, and a rock 
ing lever which is fulcrumed on the shaft 
and which is pivotally connected at one end 
to said block, and at its other end to said 
piston. 

8. In a rotary pump, the combination of 
a driving shaft, a cylinder carried thereby, 
two opposed pistons in said cylinder, two 
guides each having a groove surrounding 
said shaft, two blocks slidable one in each 
of said grooves and located diagrammati 
cally opposite one another, and two rocking 
levers fulcrumed in said shaft, which levers 
are pivotally connected at one end each to 
one of said blocks and at their other ends 
each to one of said pistons, 

8 

9. In a rotary pump, the combination of 60 
a driving shaft, a cylinder carried thereby, 
two opposed pistons in said cylinder, two 
annular guides each having a groove sur 
rounding the said shaft, two blocks slidable 
one in each of said grooves and located dia 
grammatically opposite one another, and 
two rocking levers fulcrumed in said shaft, 
which levers are pivotally connected at one 
end, each to one of said blocks and at their 
other ends, each to one of said pistons, and 
means for changing the eccentricity of said 
guide relatively to said shaft in opposite 
directions. 

10. In a rotary pump, the combination of 
a casing, a driving shaft journaled therein, a 
pivot fixed to the casing, a circular guide 
mounted to rock about said pivot in said 
casing and surrounding the axis of said 
shaft, a pump cylinder carried by said shaft, 
a piston in said cylinder, means connecting 
said piston to said guide, and means for 
rocking said guide about said pivot. 

11. In a rotary pump, the combination of 
a casing, a driving shaft journaled therein, 
and having a hollow portion constituting 
a valve chamber provided with a port, a 
pump cylinder carried by said shaft and 
having a port which communicates with said 
valve-chamber port, a piston in said cylin 
der, a guide surrounding the axis of said 
shaft, means connecting said piston to said 
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guide, and a valye which is carried by said 
casing which divides the valve-chamber into 
inlet and outlet passages and controls the 
valve-chamber port. 95 

12. In a rotary pump, the combination of 
a casing, a driving shaft journaled therein and having a hollow portion constituting 
a valve-chamber provided with a port, 
guides movably mounted in said casing and 100 
surrounding the axis of said shaft, a pump 
cylinder carried by said shaft, and having 
a port which communicates with said former port, opposed pistons in said cylin 
der, means connecting one piston in the cyl- 105 
inder to one of said guides and the other pis 
ton to another of said guides so that the pis 
tons are reciprocated in opposite phase by 
said guides, means for changing the eccen 
tricity of said guides relatively to the shaft 110 
in opposite directions for varying the stroke 
of the pistons, and a valve which is carried 
by said casing which divides the valve 
chamber into inlet and outlet passages and 
controls the valve-chamber port. 
In testimony whereof I affix my signature. 

FREDERICKLAMPILOUGH, 
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