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T allaphom it iy concern’

Be it known that I, HveN
1108, stibject of the King
at Gottenborg, Mweden,
ain new and nseful Tmprovements in Con-
irolling Means for Wydraulic {3

,residing

Jenerators, of
which the foliowing is a specification.

The present invention relates to control-
ling means for hydraulic generators ot the
Tiind which are nsed in systems of hvdraulic
power trapsmissions, and which consist of 2
plarality of pump- or W ywldng cylinders
connected to o comnon pressure piping.
The invention more partienlarly refers fo
sneh generators of the said kind, the opert-
tion of which is controlled by means o faro-
fating distributing member which is inserted
in the circulating system of the driving lig-
wid and which is driven from the shatt of
the generator, the said distributing member
during the rotation thereof bringing the cyl-
inders alternately in communication with. a
pressure chamber or & suction chamber re-

spectively, in accordance with the pistons
changing their direction of movement. In

generators of this type, the control of the
quantity of active Hquid supplied by the gen-
orator has heretofore been effected by vary-
ing the quantity of liquid supplied by each
separate pump cylinder, in that part of the
liquid coming from the cylinder was causerd
to eireulate within the generstol. “uch a
control, however, could not be satisfactorily
efected in a practical manner.
throttling actions setting in and causing &
material decrease in the efficiency.

According to the present invention, the
said drawback is avoided by a 'cor trolling
member inserted between the distributing
member and the common pressure piping, a0
adjustment of said controlling member caus-
ing one or more, or all of the pump cylin-
dors to be rendered inactive, either sepa-
rately or groupwise, by the respective cylin-
ders being entirely cut off from the pressure
piping.

e invention will be described more fully
hereinbelow, reference being had to the ac-
companying drawings, in which Fig. 1
shows a hydraulic generator together with
distributing- and controlling members inte-
gral therewith. Tip. 2 is a sectlon on line
%—B in Fig. 1. Fig. 3 a section on line
C—D in Fig. 1, and Hig. 4 2 secticit on Tine

sh T ¢ )
¥ in Fig. L

1921,

the star pumps is

fivet star pump, as

owing tor
ford an effective cooling of

successively brought

Serial Mo. 482,799.

The generator mainly congists of two so
called star pumps 2, 3 arranged within a
cylindrical casing 1, only one of said pumps
being shown in Tig. 1, as at 2, and of a com-
bined distributing- and controlling member
4, 5 in the form of rotary slide-members, all
of the said parts being journaled co-axially
within thé cylinder 1. The construction of
clearly disclosed in Fig.
3, which shows one of them. The different
pump cylinders 2, which are six in number,
are arranged radially with the pitmen 6 con-
nected in known manner with ring-segments
s sliding on the crank pin 7 and held to-
gether by means of clamps 9, the pistons 10
thus operating with a certain displacement
in the movement, corresponding to the angle
between adjacent cylinders. The cylinders
3 of the other star pump are arranged simi-
larly, but with a displacement of half ‘a
pitch with respect. to the cylinders 2 of the
will be seen from Fig. 2,
besides which the crank of this second star
pump is displaced 180° relatively to the crank
% These two cranks are mounted on a shaft
11, Tig. 1, which is driven by the primary
motor (not shown) and which is journaled
ot one end in the one fore plate of the gen-
orator casing, and at the other end in an in-
termediate partition 13. The pumps are
single-acting, and their outer ends are in
constant communication with pressure pas-
sages 14, arranged on the outside of the cas-
ing 1 o as to be easily accessible, and to af-
the driving
liquid. The passages lead into rectangular
or preferably circular openings 15 arranged
in a portion 16 of the wail 1 forming a fluid-
tight bearing surface for the rotating dis-
tributing slide 4. The latter consists of 2
ring provided with suction- and pressure
passages 17 and 18 respectively, which are
in communication,
through the openings 19 and 20 respectively
with the openings 15 in the wall 1 during the
votation of the distributing member. The
suction passages 17 open at the side of the
digtributing slide into a space 21 enclosed
between the partition 13 and the glides 4, 5,
the outer suction piping 22 leading into the
caid space 21 (see Fig. 1.) The pressure
passages 18 open into openings 23, 24, 25, 26,
97 (Fig. 2) on the inside of the distributing
slide, the said openings being controlled by
the sontrolling slide 5 arranged concentri-
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5 is journaled in the distributing slide 4
by means of ball bearings 28, and the distrib-
uting slide 4 is, in turn, journaled in the
casing 1 by means of ball bearings 29. The
controlling slide 5 is divided by means of
a partition 31 into a suction chamber 32 com-
municating at one end of the slide with the
space 21, and a pressure chamber 83 com-
municating at the opposite end of the slide
with annular passages 35 arranged in the
end wall 34, the said passages communicat-
ing with a pipe socket 36 to which the come
mon outer pressure piping 30 ig connected.
On_either side of the partition 31 the con-
troliing slide is provided with recesses in
the cylindrical swall which recesses are so ar-
anged between guiding edges 37, 38 and
39, 40 respectively, Fig. 9, that the openings
23, 24, 25, 96, 27 in the digtributing slide
will be successively covered by the edge 37
and uncovered by ‘the edge 39 on rotating
the slide in the direction of the arrow 41,
whereby the correspondin g pressiire passages
18 will be successively cut off from the pres-
sure chamber 33 in the slide ani! instead
brought in communication with the snetion
chamber 82. On rotating the controlling
slide 5 in the direction of the arrovw 42, the
shifting is taking place in the opposite order
at the guiding edges 88 and 40.  The open-
ings 23 may be made common for a plu-
rality of pressure passages 18 in the dis
tributing glide, so that the shifting of these
passages is taking place in groups compris-
mg £wo or more passages. In the example
shown, each of the openings 23. 24 and 26
is common for two passages 18, while the
opening 25 is in communication with only
one passage 18,

The adjustment of the controlling «lide
5 with respect to the distributing slide 4
is_effected by means of a system of gear
wheels 43, 44, 45, 46, 47 (Figs. 1 and 4) en-
gaging with one another, the said wheels
forming at the same time 2 gearing for the
transmission of motion from shaft 11 to
the slides 4, 5. -The ‘gear wheel 43 is se-
cured to the end of the shaft 11, whereas
the gear wheels 44 and 45 are mounted on
studs 60 and 61 rigidly attached in the par-
tition 18, and the gear wheels 46 and 47
on studs 62 and 63 attached to a ring 48
which is rotatably mounted on a cylindrical
flange 49 projecting from the said partition,
Moreover, gear 45 engages with a toothed
rim 50 arranged on a part 51 which is rig-
idly connected with the distributing slide
4, and gear 47 engages with a toothed rim
52 arvanged on a part 53 which is rigidly
connected with the controlling slide 5. The
gear wheels 44, 45, 46, 47 being of the same
size, the two slides 4 and 5 will be dviven
at the same speed from shaft 11, it being

assumed that the ring 48 is secured in g

1,440,428

cevbain position, the ratio between the num-
ber of revolutions of the shaft 11 and the
slides heing so selected With regard to the
control, that a whole revolution of shaft 11
corresponds .to a peripheral movement of
the distributing slide equivalent to the dis-
tance between two consecutive suction open-
ings 19 and pressure openings 20 respective-
Iy, The ring 48 is provided with a toothed

rim 54 engaging with a toothes kb5
mounted for reciprocation in the casing 1 of
the generator, Fig. 4, the said rack being

connected, with an operating lever 56 which
may be secured in known manner in vay
ous positions on a slotted bar aent 57
By the adjustment of the operating lever
56, the gear wheels 46. 47 evidently i
be adjusted and secured in different posi-
tions during the operation of the generator,
the controlling slide being then brought
along and adjusted in corresponding posi-
tions relatively to the distributing stide.
The mode of operation is. as fo

follows :
When the distributing slide 4 holds the
position shown in Tig. 2, the piston of tho
uppermost cvlinder 2

L
is at the end of ity
compression stroke. Tt is assumed that the
generator rotates in the direction indicated
by the arrow 41, Figs. 2 and 3, the slides
4, 5 then rotating in the direction of the
arrow 42.° In the said position of the dis-
tributing slide, the passage 14 is shut off
entirely. On the piston reversing its di-
rection and commencing its suction stroke,
communication is being established by de-
grees with the suction passage 17, and when
the piston passes the centre position of its
suction stroke, the opening 19 registers with
the opening 15. Thus, the connection be-
tween the said two pressure vassages is
complete, when the piston has its greatest
speed.  On. the piston reaching its inner-

most position, the passage 14 is again shut

off entively, and when the piston on revers
ing its direction commences its pressure
stroke, the passage 14 is again brought in
communication with the next pressure pas-
sage 18 in the distributing slide. The con-
trol of the remaining cylinders is effected
in the same manner, but with a time in-
terval corresponding to the angular dis-
Placement of the cylinders. '
Assuming that the controlling slide has
the relative position disclosed in Fig. 2,
the whole quantity of liquid pumped by all
of the cylinders, will be forced through the
openings 23, 24, 25, 26, 27 into the pressure
chamber 23 in the controlling slide and
thence into the outer pressure piping. TIf
the controlling slide 5 is adjusted so that
the opening 23 is shut off from the pressure
chamber 32 and brought in communication
with the suction chamber 32, two cylinders
will evidently be shut off from the pressure
chamber 33 during the pressure ‘stroke, that
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Powill be shut off
“oom the said pressure chamber
o consecutive pressure stroikes,
repeated

: : once for every revolu-
on of the controlling slide 5. The result
of this is that the total gquantity of out-

going active Jiquid Is reduced by a quantity
responding to the quantity of liquid sup-

) Tvlinders. In ke manner, the
quantity of liquid mey be further
woduced By o continaed rotation of the slhide

5. 1+ the slide 5 has been votated so that
a1l of the openings 23, 24, 25, 26, 27 have

Leen shut off from the pressure chamber
35 and instead put in communication with
e suckion chamber 32, the generator ob-
viously does not supply any liquid to the
outer progsure piping, but the whole quan-
tity of liquid pumped is circulating through
the generator.

When the controlling slide 5
the openings 23, 24, 25, 26, 97 respectively
will Be shut off entirvely. during a shovt time
interval, from the pressore chaxmber 88 as
well as from the suction chamber 32. TIn
ovder to provide for the requisite outlet for

is adjusted,

the liquid during this moment, there are:

arranged spring-actuated valves 58 at the
ends of the passages 14, Fig. 1, the gaid
valves establishing communication, at u
pressure which is above the normal, with
2 space 39 which is preferably connected
with the outer pressure piping.

the generator operates as a motor, re-

et
o

T
versing is effected by rotating the distrib-
uting slide 4 in the one or the other di-
rection o that the respective suction pas-
sages will assume the positions of the ad-
jncent pressure passages.

Whas I claim as new and desire to secure
by Letters Patent of the TInited States is:—

1. The combination in a hydraulic gen-
erator. of o plurality of woerking cylinders,
Anid conducting passageways connected to

cylindevs, a rotatable digtributing
ber adapted to convey the driving lig-
. pressure chamber and & stietion cham-
generator shaft for driving said mem-
ber %o bring the cylinders alternately in
communication with the pressure chamber
and the suction chamber vespectively, ac-
cording as the pistons change their direc-
tion of movement, & COMTON Pressure Pip-
ing. & controlling member arranged betweer
the distributing member and the common
nreseure piping, and means for adjusting
gaid conmtrolling mewber to cause one or
more or all of the working cylinders to be
cut out 1

P

saidl

Gei’, &

n

from the pressure piping for the
purpose of centrolling the active quantity
of liguid.

0. combination ss claimed in-claim 1 1n
which *he controlling member is adapted to
1 two series of openings corresponding
Tiferent cylinders, or groups of cylin-

-

L

2 (.
428 e

2.
]

rs. ome of the said series of openings formw-

ing the connection of the Auid condueting
passageways with the pressure piping, wnd
the other series their connection & sili-
tion chamber, the same being furt $0 -
_ranged that one series of openings will be
covered successively, simmltaneously as the

they series of ©

penings is being uncave

i .
on effecting an acjusiment of the controlling
memper.,

3, A combination as

clatmed in clabin 1
in which the controlling- and distributing
members consist of rvotatable sleeves ar-
ranged concentrically and adapted to he dis-
placed with respect to each other.

4. A combination as claimed in claim 1
in which the controlling and distributing
members consist of rotatable concentric
sleeves provided with openings, the control-
ling sleeve being arranged within the dis-
tributing sleeve and the interior of said con-
trolling sleeve being divided into two cham-

bers communicating through the openings

of the controlling sleeve with the openings

in the distributing sleeve, the sald last men-
tioned chambers being connected with the
pressure chamber and suction chamber re-
spectively.

5. A combination as claimed in claim 1 1n
which the distributing member is provided
with pressure passages and the controlling
member is provided with openings, said
pressure passages being so arranged with re-
spect to said openings that the different pres-
sure passages will, on an adjustment of the
controlling member be cut oif successively
from the pressure piping and brought into
communication with the suction chamber or
vice versa. '

6. A combination as claimed in claim 1
in which the distributing chamber has two
or more pressure passages communicating
with a common opening controlled by the
controlling member. :

7. A combination as claimed in claim 1
in which the control and distributing mem-
bers function to cut out the different pump
or working cylinders periodically and suc-
cessively from the pressure piping.

3. A ‘combination as claimed in claim 1
in which the control and distributing mem-
bers function to cut.oub the different pump
or working cylinders periodically and suc-
cessively from the pressure piping, the pe-
riodical cutting out of the cylinders from
the pressure piping being effected by means
of the rotating distributing member, which
is provided with pressure passages that are
successively brought into communication
with the different cylinders and are con-
trolled by +he controlling member, one or
more of said pressure passages being per-
manently cut out from the pressure piping,
according to the adjustment of the control-
ling member.
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9. A combination as claimed in claim 1
in which the controlling member is con-
nected with the shaft of the generator in
such a manner as to receive a motion where-
by the different cylinders are cut out pe-

riodically and in succession, either sepa-

rately or groupwise.

10. A combination as claimed in claim 1.
including an enclosing casing, said Auid
conducting passageways leading from the

cylinders to the distributing member and

being arranged on the outside of said casing,
partly to facilitate an effective cooling of the
oil, and partly to render the passages easily
accessible. :

In testimony whereof T afix my signature
in presence of two witnesses.

SVEN GUSTAT WIGELIUS.

Witnesses :
. Du 1.s Wuter,

Nivs G. Lunpsrept.



