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Tt has become known to drive in oil pumps
by an inclined disk, all the pistons being
arranged in a circle. No uniform oil de-
livery is obtained by a pressure stroke over
equal circumferential parts of thé inclined
disk which revolves with uniform speed. A
uniform delivery is however very important
as only in this case the lubricating can be
most economical and at the same time very
effective. An inclined disk presents further
the inconvenience that suction stroke and
pressure stroke are necessarily equal. One
half of each revolution of the driving disk
ig therefore lost for the delivery or for the
uniformity of-the same. :

According to this invention in order to
avoid the first mentioned inconvenience of
the inclined disk the driving disk is of such

a shape that the part of its circumference.

which produces the pressure stroke forms

second mentioned inconvenience the part of
the driving disk which corresponds with the
suction stroke and which is .ascending and

5 preferably forms also a helical line is shorter

and steeper than the descending part which
corresponds with the pressure stroke.

The helical line shaped construction of
the driving element for pump pistons, on
said part of the circumference of the driv-
ing element which corresponds to the pres-
sure stroke as well as on the part corre-
sponding to the suction stroke, is known,
but only for pumps of another type. The

5 use of the helical line shaped construction

of the driving element in pumps of the type
in question means, however, for these pumps,
a considerable progress as mentioned above
and as will be further explained.at the end
of the specification. g

The invention will be best understood
from a consideration of the following de-
tailed description taken in connection with

~ the accompanying drawings forming a part

5 of this specification, with the understanding

that while on the drawings one embodiment

" of the invention is disclosed, the invention is

50

not confined to any strict conformity with
the showing of the drawings, but may be
embodied in any manner which does not
make a material departure from the salient
features of the invention. ’

In the drawings:—

Fig. 1 is.a longitudinal section, and .

With a view to avoid the.

Fig. 2 is a cross section showing the-im-
proved driving disk. .

Fig. 8 is a development of the driving
disk. '

Fig. 4 illustrates the evolution and pecul-
iarity of the improved driving disk com-
pared with the inclined disk.

Fig. 5 shows in
operating the valve. .

“Fig. 6 shows the cam and a valve in ver-
tical section. _ -

Tig. 7 shows in vertical section a modi-
fied construction of the valve operating
means. ' : '

The driving shaft 8 is journaled in the
bottom of the casing 1 and in the top plate

2 of the same. - On this shaft 3 ths driving

disk 4 and the cam 5 for the inlet valves
of the pump are keyed. The pump bodies
7 arranged in a circle around the driving
shaft are mounted on a supporting ring 6
which is' loosely mounted on the driving
shaft. The pump pistons 8 engage in the
well known manner, by means of a projec-
tion similar to a crank shaft, over the driv-
ing disk 4-and rest upon the latter through
the intermediary of adjusting screws 9
which are guided in the Iid 2 of the casing
and which are designed to determine the pis-
ton stroke. The oil is admitted into the
casing 1 through the hood 10 and the aper-
ture 11 of the Iid 2 and it flows through the
passages 17 under the suction valves 15 and
pressure springs 18 to flow out of the pumﬁ
bodies through the pressure valves 13 wit

pressure springs 14 and the pressure pipes’

12. Thesé pressure pipes which are secured
at the upper ends in thé lid of the casing
serves, together with the adjusting screws 9
which engage with the 1id, to secure the whole
pump body including the supporting ring 6
against rotation on the driving shait. “The
suction valves 15 are controlled in & reliable
manner by the cam 5 during the suction
stroke, but this control may be omitted.

As can be seen from Figs. 1 and 3 the
suction stroke takes place, when the shaft is
rotating, only over a short part s of the
total circumference of the driving disk 4,
the remaining part & of the circumference
of said disk being at disposal for the pres-
sure stroke. The cam 5 is mounted on the
driving shaft with regard to the driving
wheel 4 in such a position and it is of such

plan view the cam for.
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a width thaf it opéns or maintains open the
inlet valves only during the suction stroke.
Tt acts through the intermediary of tappets
16 on several inlet valves or.pump cylinders
at the same time. '

In Fig: 4 the semi-circle A represents the
circumference of a driving disk (inclined
disk or driving disk according to the in-
vention) which is divided into equal sec-
tions @. If the line B is the front elevation

. of the working rim of the inclined disk and
- if a point of the circumference of this disk
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moves, at the rotation of the disk, succes-
sively over the sections ¢ of the circumfer-
ence of said disk in the direction of the ar-
Tow,
from the starting point O of the movement,
will correspond to the ordinates erected at
the end points of the perpendiculars at the
ends of the sections @ on the axis of ab-
scissee C and reaching up to line B. The
" differences @', a?, a® of these ordinates in-
dicate that the piston stroke is not uniform

> over the several uniform sections a of the

circumference of the inclined disk but ex-
tends along a.sine-line D. P
Example: At a stroke extending over 300°
of the circumference of the wheel similar
quantities 6f oil have to be ‘delivered for
every 80° or for equal center angles. In
the oil pump described this is obtained by
making the heights of the stroke for the
first 30° and for all the following 30°, e. g.
for all angles, accurately equal, e. g. a*, @% @°
and so forth are of the same height whereby

the delivery of an equal quantity of oil is.

ensured. » .

- The quantitiés of lubricant delivered dur-
ing the several sections of the entire pres-
sure stroke ¢ are therefore unequal: If
however, in ‘order to attain a uniform pres-

* sure stroke over every section a of the cir-

b

o

~ points of the correspondin
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cumference always the same stroke differ-

ence b is traced on the next following or-:
dinate a curve E is obtained which rep--

resents a helical line according to which the
‘new driving element is sha]if,d. ‘In this case
the pressure stroke is equally great over all
its time sections and the quantity delivered
is -absolutely uniform during the pressure
stroke. A curve
-ordinate-differ-
ences shows the steady; um
of .the pistons in contradistinction to the
irregular line of acceleration D of the in-
clined disk. The helical elevation line E
corresponds- to the straight lined progress
of the working surface in the development
in Fig. 8, but In opposition to. the latter it
is supposed in Fig. 4 that the suction stroke
of the driving disk and the pressure stroke
extend each over one half of the circum-
ference of ‘the disk. If the suction stroke
is selected shorter and steeper a much more
uniform distribution of the oil delivery re

" driving

the total stroke of said point, counted

~ghorter and

F laid through the end”

rm acceleration
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sults with regard to -the entire circumfer-
ence..

The inlet valves may be arranged so that
‘they open in_ horizontal position. Tnstead
- of the cam 5 shown in the drawing a radially

acting element of convenient construction
is used in this case as shown in Fig. 7.7
I claim:— : S
1. An oil pump comprising in combina-
tion pump cylinders arranged in a circle,
pistons in. said cylinders, and a common

of said driving disk which corresponds with
the pressure stroke presenting the form of a
helical line. ) ' o
9. An oil pump comprising in combina-
tion pump cylinders arranged in a circle, pis-
tons in said cylinders, afd a common drivmﬁ
disk the part of the circumference of sai
driving disk which corresponds with the

pressure stroke presenting the form of a heli-

cal line and that part which corresponds
with the suction stroke and which is ascend-
ing extending preferably also in a helical line
but being shorter and steeper than the de-

disk the part of the circumference
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scending part which corresponds with the

pressure stroke. , »

3. Anoil pump of the type described com-
prising in combination a !
tons arranged in a circle, a common disk for
operating said pistons the:descending part

o} the circumference of said disk which cor-

_responds with the pressure stroke being in
the shape of the helical line-and the descend--
ing part of the circumference of said disk .

which corresponds with the suction stroke
being also in the shape of a helical line but
| steeper than -the descending-
part, and positively controlled spring loaded
valves for controlling the admission.of lu-
bricant into the pump cylinder, and valves
for controlling the outflow of lubricant from
the pump cylinder. S ’

4.. An oil pump of the type described com-

‘prising in combination a pump cylinder, pis--

tons arranged in a circle, a common disk for
operating said -pistons.the desecending part
ot the circumference of said disk which cor-

-responds with the pressure stroke being in

the shape of the helical line and the descend-
ing part of the circumference of said disk
which corresponds with the suction stroke
being also in the shape of a helical line but

shorter and steeper than the descending part,

positively controlled spring loaded valves
for controlling the admission of lubricant
into thie pump cylinder, and valves for con-
trolling the outflow of lubricant from the
pump gylinder, a driving shaft, a cam disk
rotating with said

ment of said cam disk designed to control the

inlet valves and situated in the area of the-

suction stroke of the pistons.
In testimony whereof I affix my signature.
EUGEN WOERNER..

pump cylinder, pis- .

driving shaft, and a seg- -



