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UNITED STATES

PATENT OFFICE.

PHILLIP HIEN, OF CHICAGO, ILLINOIS.

FRICTION-SPRING.

No. 879,545.

Specification of Letters Patent.

Patented Feb. 18, 1908.

Kpplication filed J uly 19,1902, Serial No, 116,187,

To all whom it may concern.:

Be it known that I, PrrLre HieN, citizen
of the United States, residing at Chicago,
county of Cook, State of Ilinois, have in-
vented a certain new. and useful Improve-
ment in Friction-Springs, and -declare the
following to be a full; clear, and exact de-
scription of the same, such as will enable
others skilled in the art to which it pertains
to make and use the same, reference being
had to the accompanying drawings, which
form a part of this specification.

My invention relates in general to appa-
ratus for yieldingly resisting a strain or for
gradually absorbing a shock due for instance
to the pull or push exerted upon the draw
bar of a car incident to the starting or stop-
ping of a train. ’

A comparatively limited relative move-
ment between the draw bar and draft tip-
bers of a car is permitted and in order that
the sudden shocks in pulling and buffing may
be absorbed or gradually transmitted from

the coupler to the car frame, it is necessary |

that the apparatus should be interposed be-
tween the draw bar and draft timbers of g
car capable of exerting a great resistance
while its members are being relatively moved
the available longitudinal® distance. Here-
tofore apparatus for the purpose mentioned
has comprised springs, or friction surfaces or
& combination of springs and friction sup-
faces, the arrangement, being such that a sud-
den pull or push upon the draw bar is dissi-
pated or gradually communicated to the
draft timbers of a car through compressing
interposed springs or relatively moving the
friction devices. In order to secure a com-
bined spring and frictional resistance it has
previously been necessary so far as I am
aware to employ frictional devices separate
from and in addition to g spring or springs.
The primary object of my invention is to
provide in an apparatus for transforming a
sudden to a gradual relative movement be-
tween adjacent parts, a plurality of elements
capable. when subjected to compression of
individually exerting a gradually yielding
spring resistance and simultaneously gener-
ating a frictional resistance.
.. A further object of my invention is to pro-
vide in an apparatus of the character re-
ferred to, a series of resilient elements capa-
ble of first exerting a torsional resistance
when subjected to compression and subse-
quently exerting a combined frictional and

spring resistance by the relative movement
between adjacent elements.

A further object of my invention is to pro-
| vide an apparatus {or resisting or absorbing a
| sudden blow or shock which will be simple
]l In construction, Inexpensive in manufacture
i and eflicient in operation.
| My invention will be more fully described
heremafter with reference to the accompany-
ing drawings in which the same is illustrated
as embodied in several convenient and prac-
tical forms, and in ‘which—

igure 1is a longitudjnal sectional view
through an embodiment of my invention,
the parts being shown in their distended con-
dition; Fig. 2 a view similar to Fig. 1, the
parts’ being shown as compressed; Fig. 3 a
view similar to Fig. 1 of a modified embodi-
ment of my invention; Fig. 4 a view of the
modification shown in Fig. 3, the parts being
shown compressed Fig. 5 a detail eleva-
tional view of one of the expansible rings
shown in Fig. 1; Fig. 6 an elevational view
of a pair of spirally disposed spring rings;
Fig. 7 a sectional view on lines 7—7, Fig. 6;
Fig. 8 an elevational view of one of the com-
§ressible rings shown in Figs. 1 and 2; and
ig. 9 an elevational view of one of the inner
rings shown in Figs. 3 and 4.

Similar reference characters are used to
designate similar parts in the several] figures
of the drawings. : '

Referring more particularly to Figs. 1 and
2 reference characters A’ and A? designate
followers such -for instance as are located
within the yéke of a draw bar and engage
stops on the draft timbers of a car, The
illustration of the draw bar and draft timbers
of & car is unnecessary as they form no part
of my invention. :

The follower A’ is shown as provided with
a cylindrical projection ¢’ which fits within a
tubular portion b projecting from a trans-
‘verse plate B’. ~The follower AZ is provided
with a projection a® which extends within an
opening formed in g transverse plate B2
The plates B’ and B2 are provided with tubu-
lar projections ¥’, 5%, which serve as stops to
{ imit the movement of the plates towards
each other. '

A spring C is interposed between the fol-
lower A’ and the plate B’ which tends to sep-
arate or force apart the follower A’ and.tlll)e
plate B’, - '

A series of resilient elements which are
shown in the form of open spring rings D,
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D2, and D, are located between the plates
B’, and B?, ‘and surround the tubular projec-
tions & and b®. The springs are provided
with inclined surfaces so that the cross sec-
tion of the rings is V-shaped, as shown in
Fig. 1. Interposed between the spring rings
D/, D* and D*® are surfaces inclined com-
plementally to. the inclination of the adja-
cent surfaces of the rings D, D* and D3
The interposed inclined surfaces may be in
the form of compressible rings E* and E?,
shown in detail in Fig. 8. Inglined surfaces
T/ and E* are interposed between the plates
B’ and B* and the adjacent surfaces of the
ings D’ and D?.
he series of rings D/, D* and D? prefer-

ably vary in expansibility, such variance be-

'~ ing effected by the inclination of their sur-
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“clined surfaces E’, E? E° and E*

faces, in Figs. 1 and 2 for instance the in-
clined surface E’ forms a more acute angle
with 8 horizontal line than does the inclined

surface E? which epgages the adjacent sur-

face of the ring D’.  The angle of inclina-
tion of the engaged surfaces E* and D* is still
less acute but is more acute than the angle of
inclination between the surface of the ring

D* which engages the inclined surface E°.

The angle of inclination between the ring D*
and the surface E? is less acute than that be-
tween the ring D?® and the surface E.

The operation of the embodiment of my
invention shown in Figs. 1 and 2 is as follows;

“When the followers A’ and A? are moved to-

gether, due for instance to the relative move-
ment between a draw barand the draft tim-
bers of a car, the spring C is first compressed
Eermitt'mg the follower A’ to engage the tu-

ular projection b’ on the plate B'. = Further
movement of the followers A’ and A’ to-
wards each other expands the rings D’, D*
and D? through the engagement of the in-
If the
inclined surfaces E’, etc. are open spring
rings such as is shown in Fig. 8, they will be
compressed through their engagement with
the inclined surfaces on the expansible rings
D’ etc. The relative movement of the gﬁ—
jacent surfaces of the members K etc. and
the spring rings D’, etc. produces friction
which resists the movement of the followers
towards each other, such movement of the

followers being also resisted by the expansion.

of the spring rings I, etc. and the com-
pression of the members E’, etc. when they
are in the form of compressible spring rings.
The function of the spring C is to absorb
the usual strain incident to the running of &
train so that the resilient elements are only
brought into action by a sudden or violent
pulling or buffing shock occurring when the
train is started or stopped. "By graduating
i;h(z1 expansibility of the resilient rings D’, D?,
an
serially commencing from the left in Fig. 1
and proceeding towards the right, inasmuch

5, thes. will "be brought into action

879,545

as the more acute the angié of inclination be-

tween the engaged surfaces the greater will -

be the wedging action and the quicker will
the ring be expanded. When the inner
members E’ are compressible springs they
will of course be compressed serially owing
to the different angular inclination of their

‘surfaces.

1t is not necessary that the spring C should
be emploged inasmuch as the entire resist-
ance to t
gether may be afforded entirely by.the re-

e movement of the followers to-

70

75

silient. elements, In Figs. 3.and 4 for in- .

stance I have illustrated another embodi-
ment of my invention in which the resilient
elements are . interposed directk
plates A®and A* upon which the orce which-

80
between =

is to be resisted is exerted. The resilient

elements F/, F*, F?, and F* are of graduated .

expansibility owing to their being composed
of diﬁ'erént.’quant%ties of metal. In other

86

words the thickness of the metal of the rings

varies.

In this embodiment of my invention’ . -

when the followers A® and A* are forced to- S

gether the resilient ring F’ will first be ex-
panded and the rings %2, F3 and F* subse-
quently expanded in order. The inner ele-
ments &, G?, G%, G* and G®may if desired also
be in the form of compressible springs and
of different thicknesses, or they may be in
the form of solid rings as shown at G in Fig.9.
In Figs. 3 and 4 the inclination between the
engaged surfaces is the same, the serial ac-
tion of the resilient elements being affected
as above described by graduating their thick- -
ness.

In Figs. 6 and 7 I have illustrated still an-
other form of resilient elements which may
be employed in carrying out my invention.
The expansible ring H is slightly spirally dis-

osed as is-also the codperating inner ring J.

n the use of such rings when they are sub-
jected to compression they are first flattened,
thereby exerting a torsional resistance and
are subsequently expanded and contracted
through their engaged inclined surfaces, pro-
ducing a combined frictional and spring re-
sistance. - When a series of such spirally dis-
posed resilient rings are employed for a fric-
tion buffer it is unnecessary to employ a
sﬁring such as C in Figs. 1 and 2 to assume
t
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e usual strain incident to the running of

a train, as such strain is absorbed by the
torsional resistance produced in flattening
the several resilient rings. The rings are
only expanded and contracted by a sudden
or violent pulling or buffing shock occurring
when the train is started or stopped.

It is of course obvious that in carrying out
my invention a seriés of expansible rings may
be employed in connection Wwith non-com-
pressible members, such for instance as the
ring G in Fig. 9 or a-series of compressible
springs may be used in connection with inter-
posed non-expansible -members. - It is also
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.. varied either by graduating the inclination
© of their friction surfaces or by varying the

- posed and at the same time graduated as to
* tension either by varying the inclination of .
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obvious that the tension of the rings may be [

thickness of the rings. It is further evident
that either or both of the expansible and
compressible springs may be spirally dis-

their frictional surfaces or by graduating the
thickness of the several rings.

.Itis apparent that my invention is adapted
for a variety of uses in addition to that of
serving as a draw bar and buffing apparatus.
My invention may in fact be used wherever
it 1s desired t8 absorb a violent shock or blow,
or to transform a sudden or violent relative
movement between the eosperating parts to
a gradual relative movement, or to sustain a
heavy load.

From the foregoing description it will be

for resisting a strain or for dissipating a
shock composed of a series of elements capa-
ble of affording frictional as well as spring
resistance, thereby avoiding the employment
of friction devices separate froms rings inor-
der to attain a combined frictional and spring
resistance, »

While I have described more or less pre-
cisely the details of construction I do not
wish to be understood as limiting myself
thereto, as T contemplate changes in form,
the proportion of parts, and the substitution
of equivalents, as circumstances may suggest
or render expedient, without departing from
the spirit of my invention. . .

Having now fully described 'my invention
what I claim as new, and desire to secure by
Letters Patent, is— : :

1. A device of the character described
comprising a series of resilient elements hayv-
ing inclined frictional surfaces the surfaces
on adjacent elements adapted when said
series of elements are subjected to compres-.
sion to be relatively moved through engage-
ment with each other thereby placing said
resilient elements under tension.

2. A device of the character described
comprising a series of resilient elements of
graduated resisting capacity having inclined
frictional surfaces adapted when said series
of elements are subjected to compression to
be relatively moved thereby placing - said
resilient elements under tension. _

3. A device of the character described
comprising a series of resilient rings having
inclined frictional surfaces adapted when
said series of rings are compressed to be rela-
tively moved thereby placing said rings un-
der tension. '

- 4. A device of the character described
comprising an expansible resilient ring and
& compressible resilient ring, said Tings hav-
ing complemental inclined engaging frictional

surfaces.

3

5. A device of the character described
comprising a series of expansible resilient
rings having inclined frictional surfaces and
a compressible resilient rifg interposed be-
tween adjacent expansible rings and having 7
complemental inclined frictional surfaces.

6. A device of the character described
comprising a series of spirally disposed ex-
pansible resilient rings having inclined fric-
tional surfaces and g spirally disposed com-
pressible resilient ring interposed between
adjacent expansible rings and having comple-
mental inclined frictional surfaces.

7. A device of the character described
comprising a series of spirally disposed ex-
pansible resilient rings of graduatec resisting
capacity having inclined frictional surfaces
and a spirally disposed compressible resili-
ent ring interposed between ad jacent expan-
sible rings having complemental inclined
frictional surfaces.

8. A device of the character described
comprising a series of expansible resilient
rings of graduated resisting capacity having
inchned frictional surfaces and a series of 90
compressible resilient rings of graduated
resisting capacity having complemental in-
clined engaging frictional surfaces.

9. A device of the character described
comprising a series of resilient elements hav-
ing inclined frictional surfaces the angle of
inclination of the surfaces being graduated
whereby when -said series of elements are
subjected to compression - the engagement
between the graduated inclined Irictional 100
surfaces serially places said elements under
tension. :

10. A device of the character described
comprising a series of resilient rin%s having
inclined frictional surfaces, a member inter. 105

osed between adjacent rings having inclined
frictional surfaces complemental to the sur-
faces of the rings, the angle of inclination of
said frictional” surfaces being graduated
whereby when said series of rings are sub- 110
jected to compression the engagement be-
tween the graduated inclined frictiona) sur-
faces on said rings and members serially
places rings under tension.

11. A device of the character described 115
comprising a series of open spring rings hav-
ing inclined frictional surfaces and g series of
members having inclined frictional surfaces
interposed between said rings and engaging
the inclined surfaces of the adjacent rings, 120
whereby when said series of rings are sub-
jected to compression they are placed under
tension through the engagement of the in-
clined surfaces thereof with the inclined
surfaces of the interposed members,

12. A device of the- character described,
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comprising g series of spirally disposed resili-

ent open rings having inclined surfaces and a
series of members interposed between said
rings and having frictional surfaces inclined 130
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complementally to the adjacent surfaces of
the rings whereby when said series of rings are
subjected to compression they are first flat-
tened and thereby have torsional resistance
imposed upon them and are subsequently
placed under tension through the engage-
ment and relative movement between their
inclined surfaces and the inclined surfaces
of the interposed members. _

13. In an apparatus of the character de-
scribed, an open spring ring having an in-
clined frictional surface adapted to be en-
gaged by a similarly inclined surface to im-
part tension to the ring.

14. In a device of the character described,
a Sf)irally disposed open spring ring having
inclined Trictional surfaces adapted to be en-
gaged by similarly disposed inclined sur-
faces.

15. A friction spring device comprising an
outer and an inner series of resilient elements,
the elements in each series having inclined
frictional surfaces engaging corresponding
inclined frictional surfaces on the elements in
the other series whereby when the device is
subjected to compression the elements in the
outer series will be expanded and the ele-
ments in the inner series be contracted.

16. A friction spring device comprising an
outer series and an inner series of spirally

disposed resilient elements, the elements in |

879,545

each series having inclined frictional sur-
faces engaging corresponding inclined fric-
tional surfaces on the elements in the other
series, whereby when the device is subjected
to compression the elements of the outer
series will be expanded and the elements of
the inner series will be contracted.

17.. A friction spring device comprising an
outer series of spirally disposed expansible
elements, each element having inclined fric-
tional surfaces on the opposite sides thereof,
and an inner series of sglrally disposed com-
pressible elements, each element having in-
clined frictional surfaces on the opposite sides
thereof, the elements in the inner series be-
ing interposed between and engaging the in-
clined frictional surfaces on the adjacent ele-
ments in the outer series, whereby when the
device is subjected to compression the ele-
ments in the outer series will be expanded
and the elements in .the inner series con-
tracted through the engagement and rela-
tive movement of the inclined frictional sur-
faces.

In testimony whereof, I sign this specifica-
tion in the presence of two witnesses.

PHILLIP HIEN.

‘Witnesses:
Gro. L. WILKINSON,
C. C. CUNNINGHAM.
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