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My mventlon relates to rebound check de-
vices, as used on automobiles, and more es-
pecially to a device of this kind known as a
“vacuum snubber, in which - atmospheric

5 pressure is utilized to- arrest the vertical
movements of a car body, due to road mequal-
ities.

One object of my invention is to provide a
device which will impress an instantaneous
and continuous snubbing action on the car
body as soon as it. begins an upward move-
ment..

Another object of the invention is to per-
mit the car body to make downward move-
ments free from all snubbing pull.

Another object is to-increase the piston
area exposed to atmospheric pressure, and
also reduce the overall dimensions of the vac-
uum snubber cylinder with the same piston
stroke

Other objects and advantages of the inven-
tion will appear as the description proceeds.

In the accompanying drawings which con-
stitute part of this spec;tﬁcatlon —

Figure 1 is a vertical cross section of a
snubber mechanism illustrating my inven-
tlon,

Figure 2 is a distributed perspective view,
partly cross-sectional, showing the relation
of the snubber piston to its valve mechanism ;

Tigure 3 is a top plan view of the snubber
cylinder' attached to a chassis.

Figure 4 is a theoretical diagram.

In the operation of automobiles it is found
that uncomfortable and dangerous riding
qualities develop because of the spring sus-
pension of the car body. At best the spring
system can be suitable for only one load
value, and a fairly smooth road; sometimes a
road which appears to be uniform will set up
a succession of disturbing impulses that soon
cause dangerous oscillationsin the car body
because of the principle of resonance,

Various devices have been applied to

" counter-act the effects of unsuitable loads and
rough roads. One of the most promising of
these Has been the vacuum snubber, which
utilizes the pull of an atmospheric vacuum to

5o counter-act any distortion of the main
springs of the car. The vacuum snubber ac-
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tion can be coordinated to exert its protective
pull at precisely the right instant to damp
out the harmful succession of spring distor-
tions, but heretofore the design of these snub-
bers has been too bulky and expensive, and 58
the coordination provisions have lacked ab-
solute certainty and continuity of action and,
moreover, have failed to operate on a correct
principle of design. :

My 1mprovements give a light, compact, 8"
powerful and inexpensive vacuum snubber,
which acts with complete certainty and in-
stantaneous promptness to arrest any de-
parture of the spring system from its nor-

mal safe riding posmon and, furthermore, 65
acts on a correct coordmamon cycle in. ac-
complishing this result.

Referring to Figure 1 it will be seen the in-
vention consists eqsentiallv of a. cylinder 3,
secured to the car chassis by brackets, inte-
gral with the cylinder and a piston 4 slidable
freely in the cylinder and driven constantly
towards one end thereof by means of a spiral
spring 5. The piston is provided Wlth a
leather sealing ring 14 which is kept in close
wiping contact with the walls of tne cylinder
by a sprm ring 13. The spring 5 is so de-
signed in power that it acts simply to
promntly return piston 4 to the inner limit
of its travel with respect to the cylinder, it
does not function in any way to effect a snub-
bing action directly, its purpose, as stated, is
simply to drive the piston 4, Wel"’hln‘f only
a few ounces, back into its cyhndel the in-
stant strap 21, attached to the car axle, re-
laxes.

As shown in Figure 1 the piston is at
the upper, or inner, limit of its stroke with
spring 5 fullv extended. - This pesition of
the parts is only possible immediately after
the wheels of the car have had a severe road
shock, sufficient to drive chassis 1 and axle
9, closely together. Duc to this shock the
springs of the car become considerably flat-
tened and, unless checked, will produce a
powerful rebound effect throwing the car
body upwards.

TFrom the above explanation it will be seen
that a similar relative movement of piston
and cylinder takes place with every change ~

76

20




10

15

20

25

35

a0

45,

50

55

60

65

2,~

in the distance, separating axle and chassis.
Normally these parts rest in a position inter-
mediate to that shown in Figure 1, depending
on the load the car may be carrying at the

time, and my invention provides valve mech-

anism so designed that any departure from
this normal position must take place up-
wardly against a restraining vacuum, but
downwardly there is no vacuum pull what-
ever, 1. e., the car body always moves down-
wardly as if it had no snubber attached to it.
The effect of this coordination of car body
movement and snubber-action is to quickly
damp out any tendency to oscillation, up and
down.

The operation of this valve mechanism is
explained as follows: :

The piston 4 carries a nut 8, fixed therein,
which has very quick threads, practically
spiral flutes. These threads, or flutes, en-
gage like pitched threads on 2 sleeve 9, which
is rotatably mounted on a valve-stem .11, see
Figure 1. The valve stem also carries a
valve 10, having a boss 12 and a miter edee 24
which engages a valve seat 23 on a bush 18.

In “operation, supposing the valve 10
seated, the first effect of any upward move-
ment, of the piston 4 will be to cause engage-
ment between the threads of the nut 8 and
those of the sleeve 9, see Figures 1 and 2.
This engagement will impart an upward lift
to the valve 10 and unseat it, opening the in-
terior of cylinder 3 to atmospheric pressure.
The amount of the upward lift is determined
by the pitch of the screw threads or flutes
and can be made anything desired. As the
valve 10 lifts it will bring up against a cap
15, screwed to bush 18 and further movement
of piston takes place solely because the sleeve
9 can rotate on the stem 11. At the most 15
pounds will be sufficient to unseat valve 10
for each square inch of valve opening area.

The first effect of a downward movement
of the piston is to close valve 10 tightly and
keep it closed under a pressure determined
by the friction of the screw pitch. = As shown
in Figure 1 the first 'y of an inch of piston
movement would close the valve 10. Any
further movement downwardly would be
effective in setting up a vacuum, which would

be broken the instant the piston started on

its return trip. :

The amount of twist given the flutes of
sleeve 9 is very slight at most, for small sizes
of snubber the flutes can be practically
straight grooves, but it is obvious that any
desired strength of 1ift can be given the valve
actuation, depending solely on the pitch of
the flute. The nearer the flutes are kept to
a straight line the less friction will be set up
and the smoother the operation. ‘

Considering now the effect of the above
described valve operation on the action of
the snubber with respect to the vehicle, it
will be noted that all upward movements of
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the chassis with respect to its axle will take
place with the valve closed, and the space
between the piston and cylinder will be a
closed chamber no matter how short or how

long the stroke, the greater the stroke the ¥

higher the vacuum. The first effect of every
down movement of the chassis with respect
to its axle will be to open the valve and re-
lease the vacuum, so that the car body falls
simply by its own weight and without any
harmful pull from the snubber mechanism.

Vacuum snubbers have the decided ad-
vantage over both hydraulic and mechanism
spring snubbers that there is never any need
to take up wear of parts necessary. Atmos-
pheric pressure is always instantly available
to act as a check. The constant vibration of
road travel quickly impairs close adjustment
of mechanical devices and hydraulic ones in-
evitably leak, a very slight leak being enough
to seriously affect the snubbing action, "

As explained earlier in the specification my
invention is the first device in the vacuum
art to provide parts operating in an abso-
lutely controlled sequence or cycle of coordi-
nation with the car body movements.

As shown in Figure 1 the air exhaust and
supply is taken from air tanks with flexible
walls. This. prevents an accumulation of
road dust in the mechanism by enabling the
same air to be used over and over, but if de-
sired the valve 10 and cap 17 can open di-
rectly to the atmosphere. :

In Figure 2 the projections 22 guide the.

boss 12 of the valve 10, at the same time al-
lowing a free passage of air to-and from the
cylinder as piston rod 7 causes the piston to
move in and out of the cylinder.

Figure 4 shows the variation in vacuum

conditions within cylinder 3, when piston 4

is located near its normal riding position.
The maximum possible vacuum is close to 14
pounds per square inch and since in the nor-
mal position of the springs there is an air
space over the piston, the rise of the vacuum
will be more or less gradual, as is disclosed
in the curve starting from the origin at 0.
For a piston position as shown in Figure 1
the rise in vacuum would be much more rapid
and this illustrates a valuable feature of the
vacuum snubber device, in that the stroke of
the piston automatically regulates the for-
mation of the vacuum. Heavy shocks cause
quick acting, powerful snubs. Light shocks
are smoothed out by slight vacuums, slowly
formed. : e T
~In all cases however: the release of the
vacuum is very prompt on .opening of valve
10 as indicated in the curve. .
The invention described and claimed in
this application constitutes further improve-
ments in an invention described and claimed
generically in an application filed Feb. 5,
1927, entitled Vacuum snubber, Serial No.
166,209, by same applicant, e
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Having fully described my invention what
I claim is:

1. In a vacuum snubber, a cylinder, a pis-
ton, means for attaching each af these parts
respectively to the chassis and axle of an au-
tomobile and friction actuated valve mecha-
nism interconnecting said parts whereby ver-
tical movement of the chassis in one direction
develops a vacuum pull to arrest the move-
ment and chassis movement in the opposite
direction takes place free from snubbing ac-
tion. ’

2. In a vacuum snubber for vehicles, a cyl-
inder carried by the vehicle chassis, a recip-
rocable piston therein, and valve parts, syn-
chronously controlled by screw acting means
upon a change in direction of reciprocation
of said piston.

3. A valve actuation mechanism compris-
ing a valve stem, a threaded sleeve, freely ro-

“tatory between shoulders on said stem, and a

reciprocatory nut having thread engagement
with said sleeve, whereby a relief motion
takes place between said nut and said stem.

4. A vehicle rebound control device com-
prising a snubber part connected to the ve-
hicle chassis, a snubber part connected to the
car axle and valve control means whereby
said parts ave held together by atmospheric
pressure during movements of separation of
chassis and axle but are allowed to slide free-
ly with respect to each other during all move-
ments of approach of chassis and axle, said
valve control means comprising a relief mo-
tion connection between said snubber parts.

5. In a vacuum vehicle snubber, a snubber
part fixed to the vehicle chassis, a snubber
part attached to the vehicle axle, spring
means for forcing said parts together and
valve motion means for causing atmospheric
pressure to hold said parts together, said
valve motion means acting as a screw engage-
ment between said snubber parts.

6. In a vehicle rebound check, means acting
to damp out movements of a vehicle car body
to and from its axles by drawing in and eject-
ing air, in combination with sealed container
means connected to said first named means
and serving as a reservoir to supply and store
the air drawn in or ejected thereby, whereby
n closed air circulation is maintained and
roadway dust contamination prevented.
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