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To all whom it may concerns:

‘Be it known that I, GeorcE

C. MUI?.RA'Y, a

citizen of the United States, and a resident

of the borough of Manhattan, city, county,
and State of New York, have 1nvented cer-
tain new and useful Improvements in Shock-
Absorbers, of which the following is a speci-
fication. = o . .

This invention relates to shock absorbers

and more particularly to such as are adapted

“and designed for use 1n connection with
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draft-ricging apparatus for.railways. LThe

bl .

invention, however, is not restricted to this
particular use but may also be used for
other purposes. | -

The invention seeks to provide an 1im-
proved construction and arrangement of
parts which shall provide a high degree of
efficiency combined with compactness and
simplicity of arrangement. .

One part of the invention relates more

particularly to a novel arrangement of re- |

‘sistance means interposed between a yielding
resistaliice member, such as a spring, and a
foree applying member, whereby as the lat-
ter moves it meets with a greadunally mecreas-
ing resistance. = ‘ |
~Other parts of the invention relate more
particularly to certain structural detaiis.

In the accompanying drawings forming
part of this specification, and in which Jdike
reference numerals designate corresponding
parts—Higure 1 is a plan view oi one em-
bodiment of the -invention, parts being
broken away; and Fig. 2 is a sectional eleva-
tion on the line 2—2 of Fig.'1.

Referring now more particularly to the

‘specific embodiment of the invention shown

in the drawings, 1 and 2 are the usual car
sills made of channel ron. A
'3 is the yoke of a draft rigging riveted to

the draw-bar 4 which latter constitutes the
force applying member of the apparatus.

5 is a coiled spring which constitutes the
vyielding resistance member of the apparatus.
' 6 is a box or casing open at both -ends and
surrounding the spring 5. It is preferably

provided with projections 7, 8, 9 and 10 ar-
~ ranged to be engaged by inner stops 11, 12,
13 and 14 secured to the sills and operating

to limit the movement of the box in both
directions. The stops 11 and 12 are prefer-
ably formed integrally with- a: connecting
plate 15 riveted to the sill 1 as shown. The

stops 18 and 14 ars prefersbly formed in-

tegrally with a connecting plate 16 riveted

to the sill 2, as shown.,

17 is a follower located between the spring
5 and draw-bar 4 and working between the
outer stops 18 and 19 secured to the siils and
the stops 12 and 14. 20 1s a sumilar follower
at the opposite end of the device and work-
ing between the stops 11 and 13 and the
outer stops 21 and 22 secured to the sills,

Within the casing 6 and bearing against

the spring is an inner longitndinal throst
member 23 which codperates with the mter-
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mediate transverse thrust member 24 Dbear-

ing against the follower 20. These two
thrust members are provided with a plu-
rality of recesses between their opposing
faces, each of said recesses having its walls
oppositely concaved. 25 and 27 are the con-
caved walls of the thrust member 24,
96 and 28 are the concaved walls of the
thrust member 23. 29 and 30 are two mov-

able members, preferably in the form of
rollers, working in said recesses. The parts

of the draft rigging ave preferably so formed
and arranged that the axes of the rollers are
horizontal, and the space between ithe nter-

mediate thrust member 24 and the iuner

thrust member 23, in which the voliers lie. 1s
inclined to. both the longitudinal and trans-
verse axes of the draft-riggmg. The nter-

and
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mediate thrust member 24 also cooperates

with an outer longitudinal thrust member

31, these members having colperating cam
friction faces and engaging abutments 32
and 33. The outer thrust member 31 may

be, and preferably is, formed integral with

| the casing 6. The draft rigging 1s supported

in position between the sills by means of two
carrier irons 84 and 35 bolted to the siils.
Referring now te the operation of the
draft rigging, when the coupler moves back-
ward under a buffing strain, 1t carries the

follower 17 against the front end of the box.

and then carries the box rearward to the

1imit of its movement.. This movement 1s

stopped by the follower 17 coming against
the stops 12 and 14, by the projections 7 and
9 coming against the stops 11 and 13 and by

the rear end of the box coming against the

follower 20. The spring 5 alone receives
| substantially .the entire thrust of the fol-

lower 17 until the latter reaches the box.
Thereafter, as the box moves rearward, the
outer thrust member 381, which it.carries,
causes the thrust member 24 to exert its

90

985

100

105

110



£

~ press the spring.

ol |

- tional resistance.
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‘meets the follower 17.

thrust against the rollers ‘79 and 30 and
thereby c causes the thrust member 23 to com-
It will be ebserved that
during the operation deseribed, the thrust
member 24 moves downward across the face
of the follower 20 the: L*h‘x oenerafing a fric-
Tt will Jlb(] be umlel stood
that a frictional resistance 1s generated be-
tween the cam friction faces of the thr ust
member 24 and the thrust member 31 alonﬂ'
their cam friction faces.

15 subjected to a pulling strain, the ‘jOLL

carries torward the follower 20 .«md with 1t

the thrust member 24. This forward move-
ment of the parts is stopped when the fol-

lower 20 meets the stops 11 and 13 at which
time the projections 8 and 10 meet the stops

12 and 14 and the forward end of the casing
During this' move-
ment, the thrust member 24 moves forward
into the box until the follower 20 meets the
rear end of the casing 6, the outer -thrust

- member 31 acting as before upon the inter-

28

30 i

mediate .thrust member 24 which 1 turn

acts as before upon the rollers and the 1nner

thrust member 23 to compress the spring.

ate as heretofore described. In the closing
movement of the rigeing the resistance to
the coupler thrust increases slowly during

the first part of the coupler’s. travel, and
“then increases rapidly, at an increased mtm
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up to its maximium. Upon reference to
IFig. 2 it will be apparent that upon the
butling stress the intermediate thrust mem-
ber 24 will be oiven a movement transverse
of the axis of the draft rigeing.
ginning of this movertient a compmram*ely

small component thereof will be transmitted

to the inner longitudinal thrust member 23,
by reason of the Fact that in the normal p051—
tion of the apparatus the parts of the con-

| cave surfaces with which the rollers 29-—30

45

1nner thrust member 23.
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coact are almost parallel to the transverse
axis of the draft rigging, thus permitiing
the transverse movement of the intermediate
thrust member 24 to take place. without 1un-
parting a large amount of movement to the
At this time the

buffing force acts almost entirely upon the

spring 5, that is, the builing’ force at first
‘encounters a comparatively smal

As the intermediate thrust member 24 con-
tinues its transverse movement the rollers
29--30 coact with nwtb of the concave sur-
faces havmo or eater 1110]1nat10n to.the trans-
verse axis of the draft rigeing. ’11113 has
the effect of accelerating the compression of
the spring, that is, a given amount of in-
ward movement of the coupler catses & Pro-

gressively increasing. relative amount of

movement of the inner thrust member 28 and
a Correspondmcrlv mcreasea amount of
compression of the spring 5. By varying
the contour of the concave surfaces upon the

- of the coupler.

When the rigging | stores the parts tornormal p051t1011

At the be-

resistance.

_ plumht

009,243

intermediate thrust member 24
thrust member 23, the degree of acceleration
of compression of the spring 5 to the move-
ment of the coupler can be varied to any
cdesived extent. These surfaces can be so

formed that any given resistance will be en-

countered upon a given amount of movement
After -the compression of
the draft rigging and release of the force
causing such compression, the spring 5 re-
" When
the spring begins to expand after compres-
S1011 A cmnpqmtn*ely small amount of 1its

‘movement 1s transmitted to the intermediate
thrust member 24 by reason of the fact that:
‘the parts of the concave surtaces with which

the rollers contact when the rigging 1s com-

During the
first part of the expansion “of the Spring
therefore its force is absorbed in the fric-
tional resistance of the coacting parts of the
draft rigeing without producmo a consicler-
able amount of movement. A fter the Spring
has expanded to a considerable extent the

A parts of the concave surfaces which coact
In this operation the friction faces also oper-

with the rollers are of such inclination as to
transmit a larger relative amount of move-
ment -to the mtermedlﬂte thrust member 24.
At the time when this larger amount of rela-
tive movement 1s being transmltted to the
intermediate thrust member and other parts
of the draft rigging the force of the spring

has become lar oelv exhausted and hence the

parts reach thelr nornnl posmon with the

minimum of shock.

In the foregoing description 1 have re-
ferred to the member 93 as the 1nner and to
the member 31 as the outer thrust member,
the terms inner and outer-being used rather
for the purpose of defining ‘these members
W hen referred to in the clamms than as Iimit-

ing them to any particular position relative

to the car body or remainder of the appa-
ratus.
1t will be obvmus that the draw-bar 4, as

ancd mner
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- pressed are almost parallel to the longitudi- -
nal axis of the dratt rigeing.

85

90

95

100

105

110

shown in Fig. 2, might be apphed to the op- -

posite end of the }oke without in any wise

changing the mode of operation of the parts.
When the partsare dispesed as shownin Fig.
9 a buffing strain imparts only a transverse
movement to the intermediate thrust mem-

115

ber 24, that 1s, a movement at a right angle 5

to the 1011g1tud1n%1 axls of the draft rigging,
the longitudinal movement necessary to efiect

the tr ANSVerse movement of the member 24

being given to the casing 6 with its attached
thrust member 81. Upon a pulling stress,
however, the intermediate member 24 not
only
to. but also a longitudinal movement.
Among the advanta.ﬁ‘es of employing -a
0T recesses With their movable
members or rollers may be mentioned com-
pactness, dumblhty, simplicity of arrange-

%+

has the transverse movement referredn
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~ate and spring 1mpelled- 101101;tud11111 thrust

999,243

ment, reliable balance of the thrust mem-
hers (*on‘tfumnﬂ' the récesses in their move-
ment, and a distribution of the strain upon

‘the rollers.

In my Patent No. 927,810 1 ha,ve shown

several forms of a shock ‘tbeI’b@I‘ containing
a -single concaved recess and a single roller

1t will be un-

between two thrust members.
derstood that the plurality of recesses or
rollers described 1n the present application
may be readily adapted to the various forms

shown and described in my prewous ap-

plication..

What I claim ‘md desire to secure by Let-
ters Patent 1s:

1. In a device 'of the class descmbed two.

longitudinally movable thrust members an
intermediate transversely movable thrust
member, a spring impelling one of said
10110'1tudmf11 thrust members toward said
mtermedlate thrust member, said intermed:-

. members having a plurahty of pairs of co-

.25

30

acting concave surfaces. rollers between said

concave surfaces, coqc,tmcr inclined surfaces
upon the other loncrltuqul thrust member
and the said 111termed1ate thrust member, and
‘draft means for applying the force of buff-

ing to said last named longitudinal thrust
member and for applying the force of draft |

to said intermediate thrust member.

2. In a device of the class described, draft
~gills, a draw-bar and yoke secured thereto,

longltudmally movable outer and inner |

3

thrust members, a transversely movable 1n-
termediate thrust member, said outer and

intermediate thrust members being provided
with a plurality of pairs of coacting inclined
surfaces, said 1nner and 1ntermedmte thrust

-_ l]]@lllbfi‘ls being provided with a plurality of

pairs of cmctmcr concave surfaces, rollers
between said concave surfaces, and a spring
interposed between said 1n11er thrust mem-
ber and draw-bar. -

3. In a device of the class deqcrlbed dmft
sills, mner and outer stops on said draft
sills, a casing open-at the ends and coacting

~with said inner stops, a draw-bar and yoke,
outer and inner followers an outer longi-

tudmal thrust member '10*1d with said cas-
Ing, an lnner loncrltudmal thrust member,

an Intermediate tmnsverse thrust member, a
spring between said inner thrust member

and outer follower, said outer and inter-
mediate thrust membel‘s being provided with

a plurality of pairs of coacting inclined sur-
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faces, sald intermediate and mner thrust

members having a plurality of pairs of co-
acting concave surfa,ces, and rollers between
said concave surfaces.

In testimony whereof, I have signed my
name to this Spemﬁcatlon, in the presence
of two subscribing witnesses.

GEORGE C. MURRAY.

Witnesses:
Breatrice MIRrvis,
Ipa G. GILMORE.
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