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9 Claims.

This invention relates to spring units, and,
more partlcularly, to a bolster supporting spring
member,

One of the objects of the invention is the pro--

vision of a new and improved spring unit having

novel means for resisting the compression of the.

unit.

Another object of the invention is the provlsion
of & new and improved spring unit having novel
means for preventing harmonic vibration of the
unit in use.

A further object of the invention-is the provi-
slon of a new and improved spring unit of the
dimensions of a conventional helical railway bol-
ster spring but with greatly increased capacity.

Another object of the invention is the provision
of ‘a spring unit adapted for supporting a rail-
way bolster that is simple in construction, effi-
cient in operation, that is adapted to be substi-
tuted for a conventional helical bolster spring
and which is not likely to become broken or get
out-of-repair.

Other and fu.rther objects and advantages of
the invention will appear from the following de-
scription taken in connection with the accom-
panying drawing, in which:

Fig. 11is a side elevation of a railway truck with
parts broken away and parts omitted for the. sake
of clearness;

Fig. 21s a vertieal section of the bolster sup-
porting unit; .
Fig, 3 is a section on the broken line 3—3 of

Fig. 2; and

Fig. 4 15 a section similar to Fig. 3 but showing
the unit compressed.’
In spring suspension for rallway freight cars,

it is common practice to employ a spring assembly ‘

of helical springs for supporting each end of the
bolster from the truck frame. The helical type
of spring is eminently satisfactory so far. as its
function of resiliently supporting the weight -of
the car is concerned, but it has the disadvantage
that it is subject to harmonic vibration. In other
words, under certain conditions, as when the ends
of the rails become slightly elevated or depressed

or where the wheels have flat portions on their -
peripheries or treads, and the speed is such as to

cause the movement of the wheels over these rail
joints or the rotation of the flat portions on the
peripheries of the wheels to synchronize with the

periodic vibration of the spring assembly, the -

vibrations will build up to such an extent that
the car if heavily loaded may damage the springs
by causing them- to go solid and in doing so to
break or otherwise injure the frame. Instances

(CL 267-—4)

are known where this harmonic vibration has built
up to such an extent as to cause the car to'become
derailed. Purthermore, the bullding of freight
cars with progressively - increasing sizes and
weights has necessitated the use of springs of
greater and greater capacities. But the small
space allotted to the springs by car builders
creates a serious problem for the spring designer
to provide the desired spring capacity in the re-
quired space.

"The present invention is designed to .overcome’

these difficulties by providing a spring unit that

may be substituted for one or more of the helicals

in a conventional bolster supporting. spring .as-
sembly, that has the desired capacity and is pro-
vided with novel means for preventing harmonic
action of the assembly.
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Referring now to the drawing, the reference

character 10 designates a portion of a railway
truck 12 comprising a side frame i having a
bolster opening therein through which the end of
the bolster i3 extends. A spring plank 14 extends
through the opening and a spring assembly desig-
nated generally by the reference character 15 is
inserted beneath the bolster and rests -on. the
spring plank for resiliently supporting the bolster.
Since the specific construction of the side frame
and bolster constitute no part of the present in-
vention,itis not thought necessary to furtherillus-
trate or describe the same. The spring assem-
bly 15 comprises upper and lower spring plates 16
and i1 between which are helical springs (8, one
of ‘which is shown in Fig. 1, and one or more

. spring units 19. - The spring unit 19 is so designed

as to increase the capacity of the spring assem-
bly and prevent harmonic vibration thereot. !

In the form of the device shown, a cylinder
21 is provided having a bottom wall or base
22 which is preferably circular and provided with
upwardly extending fins or ribs 23 that may be,
and preferably are, integral with both the base
and side of ‘the cylinder. The inner ends of the
ribs 28 are integral with a circular plate 24 which
has an axial opening 28 therethrough. 'The up-
per portion of the plate about the opening is bev-
eled to constitute a valve seat for a ball valve 26.
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The plate 24 is concave and is provided with an

upwardly extending peripheral portion 271 which
-1s beveled on'its inner edge, as at 28, to form a
" valve seat, as will presently appear. :

A hollow piston 29 is fitted within the cylinder
2i. This piston constitutes the supporting por-
tion of the unit and telescopés within the eylin-
der 21. Suitable means are provided for limiting
the outward movement of the piston relative to
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the cylinder. In tﬁe form of construction shown,

the piston is provided with a plurality of.periph- -

eral grooves 3 extending longitudinally of the
cylinder wall and a set screw 32 secured in the
upper end of the cylinder 21 and provided with a

projection 33 engaging in the groove 3 is adapt- -

ed to prevent withdrawal of the piston from the
cylinder. The piston 29 is provided with an auxil-
iary piston 34 which extends downwardly axially
of the base or .supporting end wall 3% of the
piston 29. This piston is adapted to telescope
into an auxiliary cylinder or valve member‘36,
the lower end of which is provided with an exten-
sion 37 having a beveled surface 38 for seating on
the bevelled surface 28 of the plate 24. The ex-
tension 37 overhangs or projects inwardly be-
yond the inner edge of the upwardly extending

-portion 21. The auxiliary cylinder 38 is provided

adjacent its lower end witha flange 39 which con-
stitutes a seat for a spring 41 which encircles the
sleeve 36 and engages the top plate 38. This
spring is adapted to return the parts to extended
position after compression. ' The piston 28 and
the auxiliary piston 84 are provided with suit-
able piston rings or packing 42 and 43, respec-
tively.

When the parts are assembled, the cylinder '

21 is partially fillled with a liquid, preferably

above the level of the diaphragm 48 when the-

unit is in extended position, and in the opera-
tion of the device when the unit is compressed,
the liquid in the auxiliary cylinder or valve mem-

ber 36 will be forced downwardly by the auxil-

iary piston 34 and this hydraulic pressure operat-
ing on the overhanging extension 37 will elevate
the member 36 against the tension of the spring
41, permitting the escape of the liquid from the
auxuiary cylinder or valve member 36 into the
main cylinder 21. )

The capacity of the units may be varied by
varying the dimensions of the overhanging ex-
tensions 31. If the parts are so constructed that
the part 37 overhangs the valve seat to a greater
extent than as shown on the drawing, the ca-

pacity of the unit will be less than the unit shown:

and vice versa.

When it is desired to increase the capacity of
the spring assembly, it may be done in one of two
ways, either by substituting additional units for
the helicals or by employing units in which the
overhanging extension 37 is reduced, '

Suitable means are provided for cushioning
the initial compressive forces which may be re-
ceived on the plate 35 while in service. Any
suitable mechanism may be employed for this
service. In the form of construction shown, a
spring plate is used. As shown in Figs. 2 and 3,

the piston 34, which is provided with a bottom -

wall 44, has its side wall extended downwardly
beyond said wall and provided with an annular
shoulder 45 against which a spring plate 46 is

- clamped, as by means of the annular clamping
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member 47.

In operation, a downward thrust movement of .
the auxiliary cylinder 34 will be initially cushioned

by the resilience of the plate 46 which is permitted
a slight movement before it comes in contact
with the projection or seat 438 on the bottom wall
44 of the piston 34.

The parts are so arranged and proportioned
that slightly before or simultaneously with the

seating of the plate 46 on the projection 48 the .

valve member 36 will rise to permit the escape
of the liquid into the outer cylinder. Upon re-
bound the valve member 36 will seat and the liq-

-ber 36.

2,000,940 ‘
uid will be returned by suction and gravity past

the valve 26 into the inner cylinder or valve mem-
A bar 40 within the- sleeve member 38
limits the upward movement of the valve and
retains it in proper position,

In practice, one or more of the conventional

‘helical springs are replaced by one or more of

the units and in order to properly equalize the
resistance to the downward amovement of the
holster and prevent turning of the same, the units
are symmetrically arranged. For instance, if
only two of the units are employed for each
bolster, one is located at the end of the bolster
on the forward side, and the other at the: op-
posite end of the bolster on the rear side. .
It is thought from the foregoing taken in con-
nection with the accompanying drawing that

the construction and operation of my device will

be apparent to those skilled in the art, and that
changes in size, shape, proportion and details of
construction may be ‘made without departing
from the spirit and scope of the appended claims.

I claim as my invention:—

1. In a spring suspension for raﬂway cars, a
main cylinder for containing a liquid, an auxiliary
cylinder within said main cylinder and contain-
ing a liquid, a spring surrounding said auxiliary
cylinder and adapted to assist in supporting &
car, and means including said spring for con-
trolling the transference of lquid from said
auxillary to said main cylinder upon compression
of said unit.

2. In a spring umt for railway car spring sus-
pension, a primary cylinder adapted to contain a
liquid, sald cylinder having a closed lower end
provided with a plate member held in spaced re-

lation to the bottom and side walls of the sald

plate nhaving an axial opening and & valve seat on
its peripheral edge, a hollow piston, an open-
ended cylinder within said primary cylinder hav-
ing an extension on one end engaging said seat

. and overhanging the same, s spring for resisting

the movement of said piston and the unseating of
said open-ended cylinder and an inner piston
for sald last-named cylinder movable with said
first-named piston. ’

3. In a spring unit for railway car-spring sus--

pension, a primary cylinder adapted to contain
a liquid, said cylinder having a closed lower end
provided with a plate member held in spaced
relation to the bottom and side walls of the said
plate having an axial opening and a valve seat
on its peripheral edge, a hollow piston, an open-
ended cylinder within said primary cylinder hav-
ing an extension on one end engaging said seat
and ovethanging the same, a spring for resisting
the movement of said piston and the unseating of
sald oven-ended cylinder, and a resilient metal

10

15

20

plate carried by said hollow piston for cushioning -

. the initial compressive forces delivered to said

unit.
4, A spring unit for car spring suspension, com-

'prising & pair of telescopic members adapted to

contain a liquid, a pair of telescopic elements
within said members adapted to contain a liquid,
one of said members having a valve seat on which

. one of said elements is adapted to seat, and &

spring for yieldingly resisting the compression of
said unit and the unseating of said element.

5. A spring unit comprising a pair of telescopic
members, a pair of elements defining a space
within said members for containing a liquid, said
space being at its maximum, when said members
are extended and at its minimum when they are
compressed, means including one of said elements
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smannmur.atruckframe a8 truck

for oontromnk the flow of liquid from said ele-

" ments into said members when sald unit is com-

10

preased, and a valved passage through which said

- liquid is returned when said unit is expanded.

6. A spring unit comprising compressible mem-
bers adapted to contain a liquid, compressible
means within said members adapted to contain a
iquid and to be compressed for discharging
Hquid therefrom into said members when said

.unit is compressed, and means including a spring

_ for controlling the flow of liquid from said com-
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pressible means to said members when said unit
is compressed, said spring returning sald mem-
bers to extended position after compression.

7. In a spring suspension for railway cars, a

.sprlnc unit comprising a reservoir, a cylinder

movable relative to said reservoir and adapted to
recelve a liquid therefrom when the unit ex-

pends, a piston for said cylinder, a resilient sup-

porting member for resisting the compression of
said unit, means including said cylinder for plac-

ing sald reservoir in communication with said

cylinder for receiving lquid from the cylinder
when said unit is compressed, and hydraulic
mechanism comprising a valve controlled by

said member for resisting the compresslon of aaid

unit.

3

bolster, a spring assembly for supporting said
bolster from sald frame, sald assembly compris-

ing helical aprings and a spring unit operating in .

parallel, sald unit comprising hydraulic mecha-
nism and a resilient supporting member, said

mechanism including & cylinder, a reservoir sur- -

rounding said cylinder and containing a fluid, a
pressure valve and a check valve of restricted area
for controlling the flow of said fluid between said

reservoir and cylinder for dampening both' the-
compression and emnsion movement of sa.id:

unit.

9. A spring unit for rallway car spring sus-
pension, comprising a resilient supporting mem-
ber and hydraulic mechanism for controlling the

" compression of sald unit, said mechanism com-

prising 5. cylinder for containing a liquid, a piston
for said cylinder, said piston having an imperfo-
rate resilient disk on the end contacting sald
Hquid for cushioning the sudden compression
movement of said piston, and means for engaging
the central portion of said disk for llmmng 1its

" inward flexing movement.

DONALD P BPROUL.
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