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UNITED STATES PATENT OFFICE.

ALBERT F. ROCKWELL, OF BRISTOL, CONN. ECTICUT, ASSIGNOR TO THE NEW DEPARTURE
MANUFACTURING COMPANY, OF BRISTOL, CONNECTICUT, A CORPORATION OF

CONNECTICUT.

' PNEUMATIC SPRING.

Specification of Letters Patent. Patented June 21, 1910,

Application filed March 7, 1905,  Serial No. 24§,916.

To all whom it may concern:

Be it known that I, Aisest F. RockwsLL,
a citizen of the United States, residing at
Bristol, in the county of Hartford and State
of Connecticut, have invented cértain new
and useful Improvements in Pneumatic
Springs; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable
others skilled in the art to which it apper-
tains to make and use the same.

This invention relates to means for resili-
ently supporting bodies, and one object
thereof is to provide a convenient and sim-

5 ple construction of devices for resisting the

shocks of the running-gear of a vehicle, and
for reducing the liability of said shocks be-
ing communicated to the vehicle body.
Another object of the invention is to pro-
vide a device capable of exerting a yielding
resistance to the movements of the running-
gear and vehicle body, which resistance may
be automatically equalized to compensate
for varying conditions, so that the yielding
resistance will be approximately uniform at

- all times.

A simple form of my invention is illus-
trated in the accompanying drawings as
including a fluid controlled piston working
ina ¢ylinder, and connected to both the
body and running-gear.

The present invention is illustrated in the
accompanying drawings, in which —

Figuré 1 shows 'in elevation one set of
my' improved springs. Fig. 2 shows the

" spring 1n side or end elevation, and Itig. 3

shows a plan view of the bottom support.
Similar reference characters will be em-
ployed throughout the specification and
drawings to designate corresponding parts.
As shown in-the drawings each set of my
improved springs comprises a plurality of
fluid containing cylinders, as many as may
be desired, but preferably three as'shown, a
central cylinder 1 and twe side cylinders 2
and 3. The cylinders 2 and 8 are illustrated
as being reversely arranged with relation to
the cylinder 1. That is, the compression

chamber in the cylinder 1 is at the end

opposite to the ends of the eylinders 2 and
3, in which the compression chambers are
arranged. By thus relatively inverting the

" cylinder 1, I provide a construction. which

&5

resists the movements of the connected
‘bodies (in this instance the vehicle body

and its running-gear) either toward or away
from each other. ’
The top of the cylinder 1 is provided with
a ball 4 formed integrally therewith which
is seated, in a bearing 5 supported upon the
under side of a base or platform 6 which
may be either the bottom of the vehicle to
be supported, or a separate plate or base
adapted to be secured to-the under side of
the .vehicle. .The basd of the cylinders 2
and 8 are likewise provided with the balls
7 and 8 formed integrally with the studs'9
and 10 projected from the bottoms of said
cylinders and which are seated in bearings
11 and 12 preferably formed integrally with

a base plate 13 which is intended to be fas-.

tened securely to the truck or axle of the
vehicle. '

The open end of the cylinder 1 is closed
by a cap 14 provided at its center with a
stuffing box 15 and the cylinders ¢ and 3
are likewise closed by caps 16 and 17 pro-

vided respectively with, the stuffing boxes 18

and 19. ‘ .

Within the cylinder 1 is a piston 20 hav-
ing a connected piston rod 21 which passes
out of the stuffing box 15 and having at its
end a ball 22 which is'seated in a bearing 23
of the plate or base 18. The cylinders 2 and
3 are hlkewise provided with pistons 24 and
25 conmected respectively to piston rods 26
and 27, which rods carry at their ends balls
28 and 29, seated in bearings 30 and 81 of
the base or plate 6. - .

It will be noted that the cylinder 1 and

its coiperating piston rod is mounted in a-

perpendicular position, the bearings 5 and

60
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23 being in direct vertical alinemient, but -

that the cylinders 2 and 3 and their codper-
ating pistons and rods are.inclined with re-
lation to the central cylinder, the bearings
11 and 12 being relatively nearer the bearing
23 than the bearings 80 and 31 are to the
bearing 5 and the bearings 11 and 12 being
upon one side of a line cutting the axis of
the cylinder 1 and the bearings 80 and 31
an equal distance upon the other side of
such line. This arrangement will cause the
cylinders 2 and 3 and their codperating pis-
tons and rods to incline ontwardly in oppo-
site directions from the base 13 to the hase 6
and with relation to the central cylinder as

shown in TFig. 1, and also to incline in-

wardly toward the central line of the sup-
ported vehicle from a point outside of the
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-support of the central ¢ylinder to a point in-
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side of said support, all as clearly shown in
Fig. 2. By this arrangement, which is con-
sidered to be an important feature of *he de-
vice, the resistance to' the longitudinal and

also the lateral swaying of the vehicle is-

properly provided for and a quick recovery
of the cquilibrium of the vehicle is assured.
It will of course be understood that the uni-
versal joints which connect the cylinders and
pistons to the vehicle body and the axle or
trucks will permit the swaying of the ve-
hicle without the liability of disarranging
the operative relation and action of the pis-
tons 1n the cylinders. IR

While as before suggested either a fluid or
a liquid may be employed to charge the cyl-
inders I preferably charge them with air,
and for thig purpose there is provided a suit-
able air tank or receptacle 32 which by means
of a suitable air pump (not shown) may be

charged with air ‘at the desired pressure..

The air is conducted ‘from the air tank 32
through a pipe 83 and a branch pipe 34 en-
tering the bearing 23 of the piston rod 21 of

the central cylinder, and passing through an

aperture 341 in said bearing and through a

passage 35 in the piston rod 21, is admitted.
past a ball valve 36 in the piston to the cyl-

inder above the piston. , .
The piston 20 is formed ‘as shown in
dotted lines in Fig. 1 with a cylindrical wall

and a plate 37 forming an air chamber 38

within the piston, the plate 37 being pro-
vided with a small aperture 89 for a pur-
pose to be hereinafter described. The ball
valve 36 may be of any usual-construction,
that shown in the drawing being adapted
for the purpose and comprising a ball backed
up by a spring 40, the arrangement being
such that the air from the tank 32 passes

through the pipe 33 and through the piston

rod 21 out of the valve 36 within the cham-
ber 38 in the piston and through the opening
39 in the plate 37 to the space above the pis-
ton, the valve 36 preventing any return
movement, of the air through the piston rod
21. The air is admitted to the cylinders 2
and 3 by means of the pipe 34 and a pipe 41
connectinig the pipe 84 with the bearings
11 and 12 respectively, and passes from the
openings 42 and 43 respectively through the
passages 44 and 45 formed in the studs 9 and
10 of the respective cylinders 2 and 3. From

the passages 44 and 45 (which do not enter

the -base of the cylinders), the air is con-
ducted by means of pipes 46 and 47 to the
upper end of the cylinders and enters the
said cylinders above the pistons 24 and 25,

past the ball' valves 48 and 49, which valves

like the valve 36 while designed to admit
air into the cylinders, will not permit the
escape of the air therefrom.

It will be noted that the central cylinder

is considerably larger than the side cylin-.

962,246 .

ders and the relative size of the cylinders
will be such that the central cylinder will ex-
ert four times the pressure of each of the
smaller. cylinders or double the combined
pressure of the two smaller cylinders., The
pistons 24 and 25 of the smaller cylinders
will be formed hollow or with an interior air
chamber substantiaily like the piston of the
central cylinder and like the -central cylin-
der the bottom of each of these pistons will

be provided with a small opening 50 and 51°

for a purpose to be hereinafter described.
From the foregoing arrangement it will

70

75

be seen that the air from the supply tank is =

admitted to the central cylinder above the
‘piston; that is to say in such a way as to

-cause the cylinder to rise upon its piston rod

21 and that the air will be admitted to the
smaller cylinders 2 and 8 above the pistons
or at such a point as to cause the pistens oo

80

85

be depressed in their resﬁective cylinders. |

Now, assuming that no air has been admitted
into the cylinders and that the piston 20 is
at the extreme upper end of the cvlinder 1,
and that the pistons 24 and 25 are at the

90

lower ends of the cylinders 2 and 3, upon the -

admission of the air thereto the effect will

be to cause the cylinder 1 to rise or move

upward with relation to its piston and this

Jlifting movement will be resisted by the pis-

tons 24 and 25 of the cylinders 2 and 3, and
in practice it is designed to admit sufficient
air into the cylinders and to maintain the air

-in the tank 32 at 4 pressure suitable to main-

tain the cylinders and pistons in the positions
shown in the drawings, the air pressure

95 -

100

above the piston 20 or in the space marked -

@ being equal with the pressure of the air
above the pistons 24 and 25 or in the spaces
marked @' and «?, this pressure operating

in the larger. cylinder to raise and support

the vehicle and in the smaller cylinders to
resist this raising and supporting; but in-

and predetermined air pressure in the tanlk
32, the respective cylinders and pistens will
assume and maintain approximately the po-
sitions shown, for the weight of the vehicle
added to the resistance of the side.cylinders

105

‘asmuch as the large cylinder exerts four .-
times the pressure of each of the smaller.
cylinders it will result that under a suitable

110

115 -

to the elevating actioni “of the central cylin- R

der will balance the weight of the body of
the vehicle with its maximum load with the

eylinders and pistons in the positions shown.

The ball valves 36, 48 and 49 as before ex-

120

plained will permit the free flow of air into -
the cylinders, but not to flow back into the .

supply tank, so that in order to maintain -

the “pistons. and cylinders in the position

shown under the conditions incident to the-

125

travel of the vehicle over the road, which of _ -

.course would have a tendency to cause &

slight pumping action of the pistons within"

their cylinders, and to maintain a uniform

130 °
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pressure in the cylinders and the tank, there
1s provided for each of the cylinders a by-
pass valve normally closed by the pistons,
the valve 52 of the central cylinder connect-
ing with a pipe 68, which inh turn is con-
nected by means of a flexible connecting pipe
54 to a nipple 55 of the pipe 34 and the
valves 56 and 57 of the cylinders 2 and 3
connecting with the pipes 46 and 47. These
valves 52 and 56 and 57 are located so as to
enter the cylinders at a point removed about
a_quarter of an inch from that end of the
piston acted upon by the air pressure; that
is to say, about a quarter of an inch from
the top of the piston 20, and a quarter of an

inch from the top of the pistons 24 and 25.-

This arrangement is such that should the
pumping action of the pistons in their eyl-
inders cause an. excessive pressure between
said pistons and the cylinders in the spaces
marked @ @' and 2% as soon as such pressure
so exceeding the tank pressure is sufficient to
cause a movement of the pistons a sufficient
distance to uncover the by-pass valves 52,
56 and 57 or any of them, as the ease may
be, the excess air will be discharged from

" the cylinders and flow back into the tank,

thus bringing the pressure in the cylinders
and the tank back to its normal condition.
It is important to note at-this {)oint that by
this arrangement of by-pass valves the pres-
sure in the tank 32 and the cylinders is main-
tained uniform and is a very important fea-
ture of the present invention, and in so far

as I am advised of the state of the art it has:

never been proposed to provide in so:called
neumatic springs any means for taking air
?rom a tank or air supply at a predetermined
pressure and maintaining that pressure auto-
matically in the cylinders of the springs.
As heretofore stated, each of the pistons
is provided with a chamber, the piston 20

with a chamber 38 and the pistons 24 and 25-

with similar chambers and the plates of said
pistons removed from the piston rodg.are

50 and 51 in the pistons 24 and 25. ~This
permits the air to flow through the aper-
tures 839 and 50 and 51 from the piston
chambers into the space abcve the piston 20
and below the pistons 24 and 25, this flow-
ing of the air being restricted according to
the size of the apertures, but, however, pre-
venting the air passing quickly, but rather
with a cushioning effect; that is to say, a
quick motion of the pistons while permitting

‘the air to escape through the apertures in the
pistons, will to a certain extent-produce an |
auxiliary or supplemental cushioning effect.

as the pistons are moved quickly as the
vehicle passes over an uneven road, and I
consider this to be an important feature of
my invention. )

The air contained in the eylinders below

: Aial
provided with a §mall opening such as shown |/
at 39 in the plate 37 of the piston 20 and at -}

&

the pistons is intended ‘to be maintained at
atmospheric pressure, and for this purpose
it may be found in practice to be desirable
to provide a suitable vent in the cap of the
central cylinder and in the lower-end of the
side cylinders to secure this result.

It 1s thought that the operation of my
improved springs for vehicles has been sufli-
ciently described by the foregoing descrip-
tion of its form and arrangement and that
any further description of its operation is
unnecessary.

Having described my invention Y claim as
new and .desire to protect by Letters: Patent
of the United States:—

1. A vehicle spring comprising a plurality

70
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of independently mounted cylinders and -

pistons arranged for reverse operation with
respect to one another, a source of fluid pres-
sure supply for said cylinders and suitable

valves for maintaining a uniform pressure

in the cylinders and the source of fluid pres-
sure supply, substantially as described..

_2.- A vehicle spring comprising a plurality
of independently mounted cylinders and pis-
tons arranged f’(’)r reverse operation, one of
said cylinders and pistons operating in one
direction being of greater power than the
combined cylinders and pistons operating in
the opposite direction, substantially as de-
scribed. _

8. A vehicle spring comprising a central

vertically disposed cylinder, piston, and pis-

ton rod, and two cylinders, pistons, and pis-
ton rods one upon each side of the central
cylinder, piston and piston rod and inclined

with relation thereto, substantially as de-.

seribed. .

4. A vehicle spring comprising a central
vertically disposed cylinder, piston and pis-
ton rod, and two cylinders, pistons and pis-
ton rods one upon each side of the central

cylinder, piston and piston rod and inclined

in i)lan"es which cross each other, substan-
v as described.’
5. A vehicle spring comprising a central

“vertically disposed cylinder, piston and pis-

ton rod, and two cylinders, pistons and pis-
ton rods one upon each side of the central
cylinder, piston and piston rod, the piston

rods of the pistons 6f the side cylinders-

85

90

95

100

105

119

115

being connected to a support in line with..
each other upon one side of a plane cuttin’g '

the axis of the central eylinder, piston an
piston:rod and the side cylinders being con-
nected to a support in line with each other
upon the opposite side of said plane, sub-
stantially as described.

6. A vehicle spring comprising a plu-
rality of reversely arranged cylinders, pis-
tons and piston rods and joints connecting
the cylinders and piston rods to their sup-
ports, one of said piston rods and joints hav-
ing a communicative passage with the in-
terior of one of the cylinders: through which

120
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139
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* fluid pressure may be introduced into said
cylinder. :

7. A vehicle spring comprising’a weight’

lifting and'Supporting element, a plurality
-5 of independently mounted and oppositely
-operating resisting elements, the combined
-power of the latter elements being less than
the former element, means for operating
said elements by fluid pressure and means
10 for maintaining a uniform pressure in said

elements and in the source of fluid pressure

supply, substantially as described. .

8. A vehicle spring comprising a pluralit

- of oppositely arranged and operating cyl-
15 'inders and pistons, an air inlet valve to
admit air.in ohe of the cylinders upon one
side of its piston and in another of said cyl-
inders upon the relatively opposite side of
-its piston, and outlet valves to discharge air

20 from said cylinders, said outlet valves being i

located with -relation to the pistons. to be
uncovered. thereby and discharge the air

-stantially as described.

962,246

whenever the préssute in the cylinders ex-
ceed= a normal and predetermined pressure,
and connections between said inlet and out-
let valves and a source of fluid pressure
supply, substantially as described.

9. A vehicle spring comprising a cylin-
der, a piston working therein, a piston rod
provided with an air passage to admit air
upon one side of the piston, connections be-

tween the piston rod and a source of fluid

pressure supply, a by-pass valve for -dis-
charging air from the cylinder and a flexi-
ble ‘connection between said- by-pass valve
and the source of fluid pressure supply, sub-

In testimony whereof I affix my signature,
in presence of two witnesses.- .

Witnesses:
D, W. Pagg, .
T. Harr ANDERSON.’
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