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SIDE OF PNEUMATICALLY SUPPORTED

VEHICLES

Baltus Boulogne and Antonle Pieter Boulogne,
Pengalengan near Bandoeng, Java, Nether-
lands East Indies; vested in the Alien Property

Custodian

Application filed October 12, 1940

This invention relates to an apparatus for re-
ducing the slanting to a side of pneumatically
supported vehicles.

When an automobile or other vehicle i{s sup-
ported by highly resilient pneumatic shock ab-
sorbers, either instead of or in addition to steel
springs, it will as a consequence of the strong cen-
trifugal force when driving fast in a curve, slant
to & side. Thereby the pressure in the air cushion
or cushions, which support that side of the car
on the outer side of the curve, will be automati-
cally increaged, while for the same reason the
pressure decreases in the air cushion or cushions
supporting the other side of the car.

According to the invention, an improvement
can be effected here if, when taking a quick turn
to the left, the air pressure is in some other way
increased in one or more air cushions supporting
the right side of the car (or part thereof), and
at the same time the pressure in one or more
cushions which support the left side of the car
(or part thereof) is decreased thus preventing
slant to & side of the vehicle. When taking a turn
to the right said pressure alteration must be re-
versed. Besides this alteration of pressure, one
or more stabilizer bars and or other devices may
be used.

Figs. 1 to 31, inclusive, give various examples
of an arrangement.

Fig. 1 shows diagrammatically a suitable ar-
rangement for alteration of the pressure in flexi-
ble walled air-fllled containers | supporting a
car 2, such like containers hereinafter to be called
““hbearers”.

When in making a turn centrifugal force acts
upon the body 2 of the car, and, consequently,
also upon a weight 3 hanging on to it—sald welght
3 herelnafter to be called the “slinger”—a piston
4 is moved by this slinger, thus reducing the vol-
ume of one of the cylinder chambers 5 and aug-
menting the volume of the other chamber 5. The
part of the cylinder reduced in volume is herein-
after to be called *“compression chamber”, while
ithe part of the cylinder augmented in volume is
hereinafter to be called “suction chamber”.

‘When the piston moves air flows out of the
compression chamber into the bearer supporting
the car on the outer side of the curve, while some
air out of the bearer that supports the car on the
inner side of the curve, flows into the suction
chamber, When the car comes out of the curve,
the slinger 3 and piston 4 again assume their
normal positions and the original pressure in the
bearers is regained.

Even if the slinger is placed in the front part

[

10

30

40

45

50

of the car (to get it to operate quicker), the
slinger will not come into action before the body
of the car is somewhat under the influence of
centrifugal force.

The movement of the piston 4 by a slinger de-
mands so much power that a very large and heavy
slinger is needed. It is therefore preferable that
said piston is not moved directly by the slinger,
bhut by some arrangement electrically, hydrauli-
cally, pneumatically or otherwise operated and
activated by & slinger or other means.

If a piston 4 and cylinder, constructed as shown
in Fig. 1, be used: while when making a turn sufii-
cient increase in pressure is obtained in the outer
bearer (i. e. the bearer on the outer slde of the
curve), a sufficient decrease in pressure will not
vet have been reached In the inner hearer, and
consequently the car will still slant over to the
outer side of the curve. In order that a suficient
decrease can take place in the inner bearer, the
volume of the stroke of the plston decreasing the
pressure in the inner bearer can be In a certain
proportion to the volume of the stroke Increasing
the pressure in the outer bearer.

The same result is obtainable if In decreasing
the pressure in the inner bearer a part of the air
eommunicating therewith can be shut off In a
separate space in such a way that this part of
the alr cannot expand along with the expanding
air of said bearer.

It is also possible when increasing the pressure
in the outer bearer to shut off a part of the air
communicating therewith in such a way that the
pressure of this part of alr is not increased.

In order to minimize the size of the equipment,
a slight slantine of the car when making a sharp
turn at great speed s permissible. Such slanting,
however, will only occur in very exceptionsal cases.

The regulation of the pressure-changes by
means of the slinger can be further controlled
by a mechanism activated by a possible slanting
of the car body In relation to the axles, so that
even if the centrifugal force acting thereon keeps
the slinger to a side, no further alteration of the
pressure in the bearers will take place after the
body of the car has regained the desired position
with respect to the axles. Por thls purpose the
equipment can be so constructed that the pres-
sure alteration only takes place when and as long
as both aforementioned factors—the centrifugal
force acting upon the slinger and a slanting of
the car body—are present and co-operate for
that purpose.

Fig. 2 shows o cylinder whereln two pistons,
8 and 9, are inserted, serving for alteratlon of
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the pressure in a bearer connected to tube 10.
This bearer, by means of the openings 11 and 12,
is in communication with the inner of the cyl-
inder, and further, by means of an opening 13,
an annular groove 14 in the piston 8 and an
opening 1% in comMlmunication with an suxiliary
chamber 16. Due to the pressure in the cylin-
der sald piston 8 is pressed against the link 17.
When piston 8 is pressed farther into the cylin-
der by the link {7, only the alr in chamber 18,
or a part thereof, will be pressed into the bear-
er through the opening 12 and tube 10, while the
air in chamber 6 is not compressed due to
opening {5 being then covered by the piston 8.

When the link {7, moving in a reversed direc- 1

tion, allows the piston 8 also to move in that
direction, piston 9 will follow this movement and
thereby cover opening 12, so that no alteration
of pressure takes place in the chambers 18 and
i6.
opening 11 will fill yp the enlarging space be-
tween piston 9 and the cylinder bottom, so that
the pressure in the bearer will decrease.

The extent of the movement of link 1T (length

of stroke) to obtaln a decrease of pressure can, 2

if desired, be greater or lesser than the movement
which this link makes when increasing the pres-
sure, this being put at a fixed relation (either
permanently or otherwise) to each other. This
can be accomplished by, for instance, a shaft
with excentrics, cams, arms of unequal length
or other meehanism.

For Iubrication and sealing of the pistons oil
can be supplied under pressure to an annular

groove in the piston, and this can be so arranged -

that when, for instance, plston 9 moves the chan-
nels 19 and 20 are covered.

The volume of the aforementioned air cham-
bers 18 and I8 can be filxed accordlng to any
desired degree of suspension resilieney.

Fig. 3 shows an arrangement for regulating
of the pressure in four bearers. The apparatus
comprises two cylinder casings 409 and 440 with
pistons which can be moved by means of eom-

pressed alr supplied from & reservolr or pump °

(not shown). The sliding valve 25 regulates
the admission and discharge of compressed alr
serving for displacement of the pistons. When

under influence of centrifugal force the slinger 3 |

is moved to a side, the sliding valve 25 is moved
by the lever 26. The arm 27 turnable connected
to the body of the car 1s by means of the rods
28 and 29 connected to a axle 30 of the car, so
that when the body of the car slants to a side
In relation to the axle 30, the arm 2T changes
its position In relation to the body of the car.
Consequently when the body of the car slants
to a side the sarm 27 will by means of the spring
device 3|1 and the lever 28 displace the sliding
valve 25.

When in making a turn the plstons in one of
the cylinder casings (400 or 440) are moved to
alter the pressure in the four bearers, a sllding
valve 11 cuts off communication between these
bearers and the other cylinder casing.

Figs. 4 to 13 inclusive are drawings of this ap-
paratus, and is:

Fig. 4 13 a bottom view.

Fig. 5 a sectlon on the line B—B.

PFle. 6 a part of a sectlon on C—C.

Fig. 7 a section on the line D—D.

Fig, 8 a view of part of the apparatus.

Fig. 9 a section of this part.

Fig. 10 an end view of this part.

The air flowing from ihe bearer through 2
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Plg. 11 a section of this part on the line E—E.

Fig. 12 a diagrammatical section of the slid-
ing valve 11 on an enlarged scale.

Plg. 13 a dlagrammatical section of the slid-
ing valve 25 on an enlarged scale,

The dimenslons of the piston surfaces and of
the compression and suction chambers have
here been so fixed in relation io each other that
an increase of the pressure In the outer bearers
can take place in the proper proportion to the
decrease of the pressure in the inner bearers.

Material for lubrication and sealing of the
pistons, can be tapped off from the lower part
of a eompressed alr reservoir and led into an
annular groove 56 through a channel §5, whence
a channel 57 leads it on to other annular grooves.
When sald plstons move the channels 55 and 57
are covered, so that an excess of lubricating ma-
terial cannot flow into the cylinders.

The chambers 14°, 14'*, 15, and 15’', are suc-
tion chambers.

The chambers 72°, 72'', 13’ and 13"’ are com-
pression chambers.

The plstons 83 and 70 are hollow, and the
spaces thereln communlicate with the compres-
slon chambers 12 and 13, respectively, through
the orifices 7Tl when these pistons are in their
resting position, as drawn. As soon ag the pis-
tons are moved said orifices are covered by the
cylinder wall, so that the air In the hollow pis-
tons is not compressed and only the air In the
compression chambers, or a part thereof, is
pressed Into the bearers.

Compression chamber 73 of cylinder casing
400, communicates with the suction chamber 75’
of cylinder casing 440 via canal 82°, sliding valve
17 and canal 83'",

The bearer 35 supporting the right side of the
car, being connected to the flange 81 of the slid-

: Ing valve housing, Is thus in communication with

the compression chamber 13’ of 400 and with the
air in the hollow piston 10, as well ag with the
alr In the suctlon chamber 75’ of 440. Another
bearer, also supporting the right side of the car,
is connected to fiange 00 of the slidlng valve
housing, and communicates with the other com-
pression chamber 12’ in 400 through canal 18°
and with the other suction chamber 14" in 440
through canal 19°°. The bearers supporting the
left side of the car are connected to the fianges
84 and 85.

Fig. 12 belng on an enlarged scale makes clear
the above description,

As long as no alteration of the pressure in the
bearers is desired, air pressure must be main-
tained in the chambers 16 to keep the pistons
in their resting position while the chambers 86
are under atmospheric pressure.

When making a turn to the right, the air
pressure extending In chamber 16 of cylinder
caslng 440 must be discharged and compressed
alr must be led into chamber 88 of the same
cylinder casing. This alr flowing through open-
Ing 93 and canal B4 enters into space 40 and
will by moving of the sliding valve 717 shut off
the canals 18°, 19°, 82’ and 83’, so that the com-
munications with cylinder casing 480 are cut off,

The alr admitted into chamber 66 of cyllnder
casing 440 will displace the pistong inserted in
this eylinder casing and causes enlarging of the
suction chamber 75’°. A part of the alr present
in the right bearer 35 then fiows through pipe
38 out of the bearer 35 into said suction chamber
18’7 s0 that the pressure in the right bearer 3§
is decreased.
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At the same fime the pressure In the other
right bearer too must be decreased and for that
purpose this bearer is connected to flange 80 and
communicates with suction chamber 74’/ through
canal 797,

Each of the bearers supporting the left slde
of the car Is connected to one of the flanges 84
and 85.

In making a turn to the left, the plstons in
the eylinder casing 490 move, and communication
is cut off between the bearers and the cylinder
casing 440.

‘When driving straight ahead the sliding valve
17 Is in its middle positicn, so that each of the
four bearers is in communication with a com-
pression chamber of one cylindcr casing, and
with a suction chamber of the other eylinder cas-
ing, thus the air cushion of each bearer is In
communication with the alr In one compression
chamber and the alr in one hollow piston of one
cylinder casing, and also with the air in one suc-
tion chamber of the other cylinder casing.

When the pistons in the cylinder casing 400
move, & pressure decrease takes place In the two
separate suction chambers 14" and 1§ of this
cylinder casing, while in the two separate com-
pression chambers 12’ and 13’ of this cylinder
casing a pressure Increase takes place, The com-
pression chambers then remain In communica-

tlon with the bearers on the outer side of the .

curve, while the suction chambers remain In com-
munication with the inner bearers.

Instead of in sliding valves (such as TD)
grooves, excavations or the like may be made In
the pistons for cutting off and reestablish com-
munications by displacements of these pistons.

The pistons are kept In their resting position
by pressure in chamber T6. When chamber 79
is put in communication with chamber 68, so that
a part of the alr from the former (16 flows over
into the latter (86), the plstons move a part of
their way. For the purpose of bringing the pis-
tons to the end of their stroke, it is however nec-
essary that the air from 16 be discharged and
new compressed air be supplied to chamber 86.

To bring the pistons back to thelr resting posi-
ticn, the sliding valve 25 by seain bringing 86
into communication with 718, in a similar way
allows a part of the compressed alr to flow out
of 88 Into 16 and thus cooperate to move the
piston. This method reduces the comsumption
of compressed alr. To make possible this fow
over of alr there are built Into the sliding valve
25 two bodles 88, each of which is partly a slid-
ing valve and partly an ordinary valve.

In Fig. 13 one of these bodies 88 Is shown In
view with the ordinary valve closed, and the
other in section with the ordinary valve open.

If in making a turn the centrifugal force makes
this desirable, the sliding valve 25 is so moved
that those pistons are displaced which are. able
to Increase the pressure in the bearers supporting
the car on the outer side of the curve,

The canals 95 serve for admission and dis-
charge of compressed alr to and from the cham-
bers 76, while the canal 96 serves for the supply
of compressed air from, for Instance, a reservolr,
Thig arrangement operates as follows: When the
sliding valve 26 is in the middle position cham-
bers 16 are under pressure and the pistons are
thereby kept in their resting position. In order
to avold unnecessary consumption of compressed
air and to allow only sufficient air to pass Into
chamber 18 (to keep the pistons In their resting
position) air is tapped off from canal 98 hy
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means of a pressure reduction valve 82 and led
into a canal 97. The pressure in sald canal 87
i1s thus lower than that in 86 and this canal 87
is in communication with the canals 99 in the
sliding valve 25 when the pistons are in the rest-
ing position (middle position of 25). Each canal
99 always remains in communication with a wide
groove 98 in 89, which groove, when the ordinary
valve of 88 rests agalnst its seat, communicates
with a groove 100 In the sliding valve 26.
Groove 100 15 in communication with a canal 181
in the sliding valve 25. When the sliding valve
25 is in its middlc position canal 101 is In com-
munication with chamber 76 through a groove
102 and the canals (03 and 95, so that the air
in both chambers 716 18 of the pressure as re-
duced by 82. This same pressure is then also
present in the canals 104 and (06, and the two
bodles 89 in the sliding valve 26 are then in such
a position, due to action of thelr springs, that
thelr ordinary valves are closed.

‘When now in making a turn the sliding valve
25 is sufficiently displaced, one of the canals 103
is covered by it, so that the pressure in the cham-
ber 16 which communicates with that canal re-
mains unchanged. While al the other end of the
sliding valve 28 the groove 113 comes into com-
munication with the canal 81, so that the air
pressure extending in space 60 will escape out
of this space into chamber 88, At the same time
the canal (05 has become communication with
the space |16 bordering on the valve of 89 the
pressure of air coming from (86 Into 116 opens
this valve and the compressed alr will flow out
of chamber T6 through 85, (104, 186, (16, 1481,
113 and 81 Info chamber 86. During this over-
flow the canal 107 is covered by the body 848 so
that during that time no air 1s discharged out of
chamber T6 through 88, 103, (06, 187 and 109.
Also the groove {00 belng covered by the body 88
during this overfiow no alr supply can take place
from canal 88 through 112, 98, 89 and 100 into
chamber 66, but as soon as the pressure in cham-
bers 16 and 86 has become about equal the or-
dinary valve of 88 will be closed by Iits spring, and
air supply can take place from 96 through 112,
98, 89, 100, 104, 113 and 91 into chamber 86, at
the same time discharge of air can take piace
out of chamber 76 through 96, 103, 108, 107, 108,
108, 110, lil and 80. Thus pressure {s built up
in chamber 88 and the air 1s flowing out of
chamber 76 so that the pistons move and the
pressure in the bearers is altering.

As soon as sufficient alteration of pressure is
obtained in the bearers and the sliding valve 25 is
moved back somewhat, no further entry or exit
of air in the chambers 16 and 68 takes place, and
the pressure reached i{n the bearers is thus re-
tained until the position of the siiding valve is
altered.

When the groove 13 1s in contact with the
canal 81 the pressure extending in 81 is also pres-
ent in the canals 114 and 119, the latter belng
then shut off by the sliding valve 26, When the
sliding valve 26 returns to its middle position due
to the car coming out of the curve, canal i85,
which connhects with chamber 86, 1s brought into
contact with the space 116 bordering on the valve
of 88, so that the air pressing In this space opens
this valve, The space fI6 belng brought some-
what earlier into communication with canal 115,
and (02 with 103, than groove (08 comes Into
contact with canal 91, the latter connectlon
takes place when valve 88 has already been moved
{in 26), and covers canal 18T and groove 180,
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The ordinary valve of hody 88 opened by the
pressure in space 18 allows compressed alr to
pass from chamber 88 Lhrough 91, (i4, 1i5 and
116 into canal i@l and thence through the
groove 102, through 103 and 85 into chamber 186.

Inasmuch as 88 when its valve Is epened cov-
ers the groove t00 (thus pressure cannot fiow
from 98 into 181 and space 607, this valve will be
closed by its spring only when the pressure in
the chambers 88 and 76 is approximately the
same, By the closing of this valve the groove 100
comes into communication with the wide groove
99 and new compressed air flowing through 986,
917, 98, 99, 100, 101, 102, 103 and 95 enters 16, the
while reduction valve 92 limits the pressure.

At the same time by closing of the valve of body
88 the groove (08 connects the canal 10T to the
canal (09 so that discharge from chamber 3§
takes place through 9, 107, (08, {89, 1i0, 111
and 90.

When under the influence of centrifugal force
the slinger 3 is moved to a side, the sliding valve
25 1s moved by the lever 26, but since the move-
ment of the slinger is Hmited to fixed points, the
displacement of valve 28 1z stlll insufficient to
cause a pressure alteration, but as soon as arm
271 changes positlon due to a commencement of
slanting of the car body with respect to the axle,
the sliding valve 15 consequently moves a little
further and alteration of pressure will take place
eausing the car to regaln 1ts correct position with
respect to the axle. The arm 27 then returns
to its original position and the sliding valve
again moves back to the position where no or no

further pressure nlteration In the bearers takes .

place and the car body remains in the desired po-
sition, Thereaiter, as Boon as the car comes out
of the curve, the slinger returns to its original
position, the sliding valve goes back to its mid-
dle position and the original pressure In the
bearers will be regained. The arm 2T is connect-
ed to the lever 26 by an interposed spring device
and the movement of this is also Hmlted to fixed
points.

In order to make easy the displacements of the
sliding valve 25 and body 88, a plurfal of canals
98 and 10T are made in the circunference of
the sliding valve 28.

PFigs. 14 to 31, inclusive, show another ar-

rangement for altering the pressure in four -

bearers.

Fig. 14 1s a slde view.

fig. 15 a top view,

PFig. 16 a sectlon along the line P—G—H-—K
of Fig. 19.

Fig. 17 a section along the line L—M—N of
Mg 18.

Fig. 18 an end view.

Fig. 19 an identical end view but wherein the
cylinder cover is omitted.

Flg. 20 a section along the line O—0.

Pig. 21 a sectlon on P—P.

Fig. 22 a section on R—R.

Fig. 23 a section on 5—S8.

¥ig. 24 a section on T—T.

Pig. 25 a sectlon on U—U.

Fig, 26 a sectlon on V—V.

Fig. 27 a section on W—W.

Fig. 28 a sectlon on X—X.

Fig. 29 a section on Z—2Z.

Fig. 30 a section of a sliding valve on a larger
scale, and

Fig. 31 is a dlagrammatical representation of
the various sliding valves,

In this arrangement only one cylinder casing

14
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is utilized in which the pistons are moved. When
centrifugal force acting upon the slinger from
left to0 right displaces the sliding valve HT
(to move the pistons), each of the sliding valves
118 and 119 will be moved in a certain dlrection,
and when the sliding valve 7T is displaced in
a reversed direction, the movement of the siding
valves 118 and 119 is also reversed,

In making a turn, whether to the right or
to the left, the bearers will, by means of the
sliding valves 118 and 119, be so connected that
the outer bearers are in communication with the
compression chambers, while the inner hearers
communicate with the suction chambers,

In order to prevent a part of the air from
the bearers from remaining in the cylinder cas-
ing when the connections to the bearers are
changed, the compression and suction chambers
in the cylinder casing are filled with oll. If
a pressure increase {5 desired in one of the bear-
ers, oil coming out of & compression chamber is
led Into a compartment communicating with
the air cushton of such bearer, whereby the
pressure in the bearer Increases. When driving
in curves the oil fillings in the cylinder casing
prevent air from being brought over from one
bearer to another. The space between the tubu-
lar hotusing wherein the cylinder casing 1s located
and this cylinder casing i1s divided into four
compartments by the walls 120, 121 and 122,
while a wall 123 across these compartments di-
vides each of them in two, thus forming eight
air compartments. When driving stralght ahead,
two such compartments, one lylng above the
other, are in communication with each hearer,
so that the compressed alr in these compart-
ments Increases the resiliency of the air cush-
ions supporting the car. The quantity of oil
used is such that when the pistons are in their

y restlng position (as shown in Fig. 17) not alone

is the cylinder casing quite full, but each of
the four upper compartiments ls also filled to
such an extent that the sliding valves 118 and
119 and the canals 124 adjoining them remain

i below the level of the oll (as shown in Fig. 22).

Each of the four bearers is connected to a canal
128 and a canal 12T by means of a flange 125
which bhas an excavation in it for the purpose
of communication.

By means of canals 128 each of the bearers is
in communication with one of the grooves 128
in the housings of the sliding valves 118 and
119, while, furthermore, the bearers individually
are connected by means of a eanal 121 with one

t of the excavations i29. Opposite these excava-

tions In the housings of the sliding valves sim-
ilar excavations 130 are located, each of which
is connected to a pipe t31. When the pistons
are in their resting position the canal 132 1s In
communication with the canal 124 by means of
the canal (233, this canal 133 being at that mo-
ment connected by the excavation 134 and the
wide groove I35 with the opposttely located exca-
vation 135. Consequently, 132, 133, i34, 135,
136 and 124 connect an upper compartment with
one below, Furthermore, Inasmuch as (wih
the piston in the resting position) the wide
groove 135 connects the excavations 129, 130,
133 and t36 to each other, the canal 132 and
the canal 135 are connected with the pipe 131
and the canal 121, Consequently, along that
path too an upper and a lower compartment
commuinicate with each other, and by means
of a flange 125 on canal 1¥T are connected to
otie of the bearers, The alr flowing back and
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forth through these canals will bring any oll
which may have accumulated in the lower com-
partment back to the upper compartment. Thus
there will be practically no oll in the lower com-
partments, and with the pistons in the resting
position each of these connect with the compart-
ment above it. Each of these compartments is
then connected by means of a pipe 131, an ex-
cavation 130, a wide groove 135, an excavation
129, a canal {27 and a flange 125 to one of the
bearers. When the plstons are in their resting
position, as shown {n Fig. 17, the sliding valves
118 and 119 belng in their middle position keep
the port 13T and 138 closed. Elther before or at
the same time as the pistons are moved, both
sliding valves (18 and 118 are displaced to the
full extent of their stroke in opposite directions
to each other.

By means of a canal 140 the port 13T is con-

nected to the compression chamber 139 tn order -

to aliow oil to flow from sald compression cham-
ber into one of the upper compartments (so as
to Increase the pressure in one of the bearers)
when the sliding valves 118 and 119 are moved
from their middle position. A canal (4l con-
nects the port 138 to the compression chamber
142, so that at the same tlme oil can flow from
this compression chamber to another upper
compartment.

The suction chamber 143 of the cylinder cas- -

Ing, by means of a canal 144, is in communica-
tlon with a groove 145 located in the housing of
sliding wvalve 118, while the suction chamber
148 is provided with an excavation 14T (Fig. 25

which connects with the groove {48 in the hous- ::

ing of sliding valve 119. When the sliding
valves 118 and 119 are in thelr middle positions,
the compression chambers of the cylinder cas-
ing, as well as the suction chambers, do not com-
municate with any of the compartments or bear-
ers.

When by the action of the slinger the sliding
valve 1T moves in a certaln direction and the
sliding valve 118 goes to the right and the pis-
tons move, the wide annular groove 149 in this
latter sliding valve then connects the port 137
with the port 150, so that oil from the compres-
slon chamber 139 is pressed through 140, 37T,
149 and 150 into the upper compartment 151.
The pressure in this compartment is thereby in-
creased and consequently the pressure in the
outer bearer communicating therewith through
131, 130, 135, 129, 127 and 126 will also increase.

At the same tlme, the other sliding valve (119)

i

10

s

da
o

being displaced to the left, oll is pressed from .

compression chamber 142 through 141, 138 and
162 into the upper compartment (83, whereby
the pressure In the bearer connected to this
compartment 153 Is increased.

The displacement of sliding valve 118 to the
right, as already mentioned, causes connection
to be made between & groove 154 in said sliding
valve and a groove (45 (which 1s connected by
the cana] 144 to the suction chamber 143). By
means of space 155, which connects with grooves
154 and 186, the groove 154 is brought Into con-
nection with one of the canals 128. Communi-
cation is thus established between (43 and said
canel 126, and the pressure decrease taking
place in 143 causes also a decrease 1n pressure in
the inner bearer connected to that canal (128)
by means of one of the flanges 12% (not shown
here). The canal 127 (which Is connected by
means of a flange 125 with aforementioned canal
128) being closed by the sliding valve (19, the
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decrease of pressure in the suction chamber 143
cannot cause a pressure decrease in a upper
compartment, so that the decrease of pressure
caused In the suction chamber 143 is confined
solely to an Ilnner bearer, sald suction chamber
and bearer belng in communication with each
other through 144, 145, 154, 155, 156, 126 and
a fange 125.

In a similar manner, the suction chamber 146
which communicates with the fourth bearer by
means of 14T and {48 and through the hollow of
the other sliding valve (119) catuses a pressure
decrease in that bearer. Consequently, when
the pistons are disblaced from their resting posi-

i tion the pressure in two of the bearers increases

and that In the other two decremses, while de-
pending upon the direction in which the sliding
valve (17 is displaced (to bring the pistons into
action) the displacement of sliding valves 118
and 119 takes place efther to the right and left,
or to the left and right.

In order that the sliding valves 118 and {i9
be kept exactly in their mean position when
driving straight ahead, and to prevent shocks,
the spring devices 157 are Included which are
provided with small air cushions.

When the pistons are in their resting position
and the sliding valve 117 1s in 1ts middie posi-
tion, the chamber 158 is always under such pres-
sure that the pistons are kept in the position as
shown.

Activated, for instance, by & slinger, the slid-
ing valve 11T operates in approximately the
same meanner &8s the sliding valve of Fig. 13.
This sliding valve 11T (Flg, 31) regulates the
passage of compressed air to and from chambers
158 and 181 through 159 and 160, respectively.
According as the car turns to the right or to the
left, sliding valve {17 admits compressed alr into
canal 182 or canal 183, whereby the sliding
valves (18 and (19 then attain such a position
that the bearers are brought into communica-
tlon properly with the compression and suction
chambers in the cylinder caslng as required for
the direction of the turn.

When after its displacement the sliding valve
i1T returns to its middle position, the canals
i62 and 163 are covered by it and no air can
flow back; thus the sliding valves (I8 and 1i9
are not yet able to return to their middle posi-
tion, but activated by the spring device 157
they will do so as soon as the pistons agaln
attain their resting position because the canals
164 and 165 are then uncovered and com-
municate with the chamber 161 from which dis-
charge takes place. The compression chambers
139 and 142 are then again entircly filled up with
oil.

In order to obtain quick displacement of the

_ sliding valves 118 and 119, the canals 162 and

163, which admit compressed air, are in com-
parison with the channels 166 of larger cross
section, so that only a small part of the air sup-
plied through 162 or 183 can escape.

To obtain a quick discharge of the air, which
has served for displacement of the sliding valves
118 and 119 a canal 167 {5 50 located that at the
commencement of the discharge the outflowing
air meets with practically no resistance.

In order that the two factors previously men-
tioned—centrifugal force and the commence-
ment of slanting to a side-—-may co-operate with
each other in the alteration of the pressure in
the bearers, a second sliding, 168, is Included
in the housing of sliding valve 117, The sliding
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valve 117 is moved by the slinger 3 and sliding
valve 168 is activated by the slant to a side of
the body of the car.

To keep the pistons in their resting position
when driving straight ahead compressed air is
brought to the required pressure by a reduction
valve 168, and through a canal 170 and a groove
171 led into the sliding valve 117 and further into
chamber 168 through canal 159, while com-
pressed air (not reduced in pressure) reaches a
wide groove 113 in this sliding valve 117 through
a canal {12. When ({T moves {o the right or to
the left, said compressed alr will flow from 1713
inte 162 or 163 and reach the groove 171 in slid-
ing valve 108 through 114 or 178 and through
176,

If now the aforesald factors—centrifugsl force
and slanting to a slde—cooperate, so that the
two valves 117 and 168 are displaced towards
each other and the air supply through iT0 and
171 is thereby cut off, compressed air (not re-
duced in pressure) from 112 will, through 173,
{14, IT6, {17 and 178, reach the groove 171, and
thence through the inner spaces of the sliding
valve t1T1 and through canal 160 Sow into cham-
ber 161,

The air supply through (70 and 1Tl is also
cut off if due to the aforesaid factors the two
valves {1T and 168 be displaced away from each

other, in which case compressed afr (not reduced ;¢

in pressure} will reach the groove {1{ through
118, {18, 118, 11T and 178, and thence flow into
chamber 181 through canal 160.

As goon thereafter &s one of the co-operating

factors already referred to ceases to exist, so that

one of the sliding valves |17 or 168 has returned
near to its middle position, the aforementioned
supply of compressed air is cut off.

If in making a sharp turn when driving fast
adequate alteration of pressure has taken place
in the bearers, the car wili, when for instance its
speed is reduced, begin to slant towards the
inner side of the curve. Slding valve 168 will
then be moved towards the side opposite to that
in which it cooperates with the sliding valve (17
which is displaced by the glinger. Sliding valve
168 will in that position, without necessitating
any change in the position of 117, then allow the
afr flowing back from chamber 161 to escape
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through the sliding valve 111 and one of the
canals 178 or 178 until the alteration In pressure
is reduced in extent as required.

In order that such escape of air may take place
gradually and not suddenly, the ends of the
canals 178 and 119, ncar the valve 168, are of a
special shape.

In order that a sufficient quantity of oil can
always be maintained In the cylinder casing and
in the compartments above i, the spaces {558 in
the hollow sliding valves {18 and 118 can be
of large volume and function as follows: When
the sliding valves (18 and 118 are in the middle
position, a channel 18¢, through which oil is

3 supplled under pressure, communicates with the

groove 154 which groove is in communication
with the space i(85. Each time the sliding valve
is in the middle position the compressed zir in
space 155 {5 thus further compressed by the oil
flowing from canal 180, so that said space 155
is partly filled with ¢il, and when alternately
making turns t{o the rieht and to the left, this
0il, when repestedly flowing out of the spaces
156 of sliding valves 116 and §19, is divided be-
tween the four upper compartments. Any excess
of oil reaching these compartments will escape in-
to the bearers and from there be discharged.

Canals and ports from which oil flows out of
the cylinder casing Into the air compartments
and back can In different ways be so shaped and
located that no air bubbles are conveyed along
with the oil flowing back info the cylinder cas-
ing, anhd to prevent such conveyance of air, the
upper compartments are provided with fences 51
(drawn in Fig. 22).

Instead of a slinger and an arm 27, as de-
scribed in the foregolng, other devices operat-
ing under centrifugal force as, for instance, one
or more rollers or balls moving along a fixed path,
or a liquid such as, for example, mercury, can
be used to activate the equipment serving for
alteration of the pressure in the bearers.

It is also evident that varlous changes, modi-
fications, variations and substitutions might be
resorted to without departing from the spirit and
scope of the Invention.

BALTUS BOULOGNE.
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