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To all 1ehone 6 ey concern:
Be 1t known that I, Grorae Lyony Harvey,

2 Citi:/en of t'1e Unitod States residing at Chi-

ﬂ{__)lh., (w hom*: }){_)ht."Oﬂlﬂe addle%% 1s 175 Dear-
born street, Chicago, aforesaid,) haveinvented
certain new and useful Improvements in

Springs, of which the tollowing is a full and |

true description, reference being had to the
accompanying drawings, showing one unlwh—-
ment of my mvention.

The ul})m;t of this invention is to 1')10\:id R
(:01111)1@Hsl(nq—apunu, eqmcmllv usetul in con-
nection with draw-gearor butferapparatus for
railway-cars, w hI(Lh 1s %11111)10 in 001‘1%1 uctmn
and which ulll not - buckle” or “set” undei
load. |

A distinetive feature of the present imven-
tion consists 1n providing the spring with
means whereby when the successive loops or
colls thereot are brought solidly together the
colls eannot slip or slide with IGLIEIOH to each
other. Asstated 1n my pending applications,
Serial Nos. 186,544 and 186,545, filed Decem-
ber 26, 1903, shipping or sliding ot the sue-
cessive colls or loops, resultingin ** buckling”
or bending of the spring under load, may be
measurably prevented by provid
cent coils or loops with Hlattened contact-sur-
faces. The present invention relates to an-
other way, which may be employed 1n addi-
tion to that described and shown in said ap-
plications, ()hﬁunmuthe sameresult.  Inthe
accompanying drawings I have Sllou- N a sin-
ble and economical embodiment of this fea-
ture of my invention. This consists 1n pro-
viding the spring element or elements along
one edge with a eroove which receives a llt-
ting part of the .-,1dmcent element or elements
when the spring 1s compressed.

Another distinetive feature of my present
mvention i1s tound in combining with the
spring, when employed with draft-rigeine of
A 1'.:1ilwav—f' ..511'., A tulml.zu or C'i"lindliml hous--

hml llomlnu 1{35131 1cts the movenwnts of th
h)lhm er- 1)1.-;1‘[65

A third feature of my present invention is
in forming the adjacent loops or coils of the

so notehed sprine so as to be non-parallel, as
- 3

Ing the adja-

- centric with respect to the axis of the

spring

——— e T

' sohd tube or

especially deseribed and claimed in a com-
- panion application.

A fourth feature of the invention consists
in emploving a second coiled spring which
surrounds or is surrounded by the notched
and which frictionally engages the
notched spring when the device is put under
load.

The accompanying drawings show the in-
ner amd outer springs, each made of single
elements.  As described and shown 1in my
bending 'lp{}]i(clti{'}l"l., Serial No. 186,544, filed
December 26, 1903, either or both of the ele-
ments may consist of o succession of cotls, and

- as described and shown in the same applica-

tion the inner and outer springs may be con-
friction
device. 1 have, however, in the acCcomMpany -
1nge drawings shown one Ot the springs as be-
Ing non-concentric with respect to the aAx18,
thus combining with my present invention
the especially novel feature of my applica-
tion, Serial No. 186,545, also filed December
26, 1903.

ln the accompammﬂ drawings, Figure 1
represents a sectional view thmuuh one form
of my new spring when employ ed in a draft-
rigeing tor ratlway-cars. Tig. 2 1s a sec-
tional view throueh the form of spring of
Fie. 1, the ad}{munt foops shown separated
and a sumumhnn friction - spring beinu*
shown. Fie.
showing the adjacent loops or coils of the
spring 1n contact.  Fie. 4 1s a sectional view
showing the relative position of adjacent loops
or colls when the spring s fully compressed:
and Fig. 5 1s a top view of a friction device,
showing inner and outer non-parallel springs.

An cespecially novel feature of my inven-

tlon consists in providing a spring which may
be either the sole or the principal spring of
a draw-gear or butline device with means
whereby the adjacent loops or rings are in-

terlocked or interfitted so as to prevent slip- -

ping or sliding of the loops or rings with re-
lation to one anothu, and the spring, under
maximum load, becomes the equivalent of a
block. To attain this result,
ach loop or ring A of the main spring may
be provided with a eroove « and with an edge

3 15 a view similar to Fie. 2,
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«’. Thus, as shown in the drawings, the
spring, which may be composed entirely of a
series of connected coils or loops A, may have
the groove « extending throughout the entire
length of the spring and along the upper edge

thereof,the contour of the groove correspond- |

ing with that of the successive loops or colls.
The edge «° may be especially formed to en-
gage and fit the groove or the groove espe-
cially cut so as to best engage the edge.
Normally, as shown in Fig. 2, adjacent loops
or rings are out of contact or engagement.
Upon .the application of load to the spring
the groove « of one loop is engaged by the
edge ¢ of the adjacent loop, and when the
spring is fully loaded the successive loops or
colls are converted into a rigid tube by means
of tongue-and-groove connections.

It will be obvious from an examination of
Figs., 2, 3, and 4 that my new spring 1s
broadly distinguished from the prior forms
of springs composed of successive loops or
coils by the fact that in my form the tend-
ency to lock the loops or coils together be-
oins when the load upon the spring 1s con-

siderable and such tendency increases with

the increase of the load until upon the appli-
cation of the maximum load the adjacent

loops or rings are so closely locked as to be

substantially integral. The tendency, just
above spoken of, of the successive loops or
coils to interlock or interfit during the appli-
cation of the load or upon light loads will
be increased when the successive colls or loops
are non-parallel. This feature of construc-
tion which constitutes the broad feature ot
invention of a companion application Serial
No. 196,235, filed March 2, 1904, for improve-
ments in friction devices, wherein its advan-
tages in friction devices are set-out in detail,
is preferably embodied in the springs of my
present 1nvention.

By reference tothe drawings it will be seen
that while the sucecessive loops or coils A are
wound parallel with the axis of the spring, yet
adjacent loops are sometimes bent or bowed
to or from each other. This non-parallelism
of adjacent loops or colls may be secured 1n
any desired way, as by forming the spring
from a bar which is wave-like in form or by
winding the spring upon or in a mandrel which
gives the bar the wave-like form during the
winding. | |

As a result of the employment of the strue-
ture 1llustrated the grooves and tongues of
successive loops or coils engage more rapidly
during the loading of the spring than where
the several loops or coils are parallel. A

further result is that the loops or coils are
brought into engagement gradually, though
quite solidly, and the extent of this engage-
ment 1s Increased with the increase of load
upon the spring by reason of the fact that
the successive loops or coils tend to become
parallel and will finally become so when the

" spring is fully loaded.

788,134

As fully explained 1n
my companion application for Letters Patent,
Serial No. 196,235, aforesaid, the employment
of non-parallel loops or coils results also 1in
an increase of resistance due to greater dis-

70

tortion of the spring and greater frictional -

contact during the loading of the spring.

The main spring will usually be employed
in conjunction with a second spring, shown as
surrounding the main spring and itself con-
sisting of a succession of coils or loops B. The
successive coils or loops B of the outer spring
may be parallel, or, as clearly shown in Fig.
1, they may be non-parallel. In the latter
event, as hereinafter explained, the resistance
will be increased.

Preferably the inner and outer springsshall
be made of heavy bar-metal with the adjacent
friction contacting faces K L of the members

~at an angle of forty-five degrees with respect

to the axis of the friction device. The fric-
tion contacting faces I L may be substan-
tially parallel entirely around the friction de-
vice or may be non-parallel. This non-par-
allelism may be secured by having one of the
elements—either the main spring or the sec-
ondary spring—wound or formed non-concen-
trically with respect to the axis of the fric-
tion device. One such combination of non-
parallel springs is set forth in United States
Patent No. 758,067, granted to me and dated
April 26, 1904, which shows and describes
an inner concentric spring and a surrounding
spring formed elliptically with respect to the
axis of the friction device. As explained
therein, the result of employing such a com-
bination is that the frictional resistance of the
springs is increased with the increase of the

load, owing to the distortion of the springsin

endeavoring to become parallel. Preferably,
therefore, I embody my present invention 1in
a form of friction device which employs a
main spring (which is preferably notched or
provided with interfitting or interlocking
means) the successive coils or loops of which
are non-parallel and a secondary spring the
successive coils or loops of which are also non-
parallel with each other as well as non paral-
lel with the loops or coils of the other spring.

In the embodiment of my invention shown
in Figs. 1 and 2 the adjacent coils or loops of
both members may be frictionally engaged
when the spring is in released position or may
be separated, as shown, so that under 1nitial
compression of the friction device there will
be no engagement of the coils. As this com-
pression is continued, however, the adjacent
friction contact-faces of the coils come into
frictional engagement, as clearly shown 1in
Figs. 3 and 4, with the result that upon the
completion of the compression the springs in
addition to the longitudinal compression are
radially distorted or expanded, whereby the
vielding resistance to the load is increased.

' As explained, the successive loops or coils of
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each are also further distorted and the resist-

ance 18 leupt)ndmt}lv increased in causing

the bowed partsof the bars to become par: .:111(11
The improvements of my present applica-

tion are eqpeuallv useful in connection mth

dratt-riceing for railway-cars, and in Kig.

I have shown my new form of spring htted

between the follower-plates operated by a car-

coupling draw-bar and its yoke.
Jicate the follower-plates. They are spaced
apart by the spring and are respectively en-
oaged . by the tail of the draw-bar D and by
the yoke E, extending rearwardly from the
draw-bar. Thefollower-platesare held innor-
mal position—that illustrated in Fig. 1—Dby
stops (+,but are permitted to move toward each
other, sliding between the dratft-beams ¥ I or
between 1f1tt plams fitted to satd beams. It
is desirable that the 1 inwar d movements of the
follower- 11c1tea C and ' shall be stopped when
oreat strains are put upon the draft-rigging
in order that the springs shall not be ]Jl()lxell
To provide for thus stopping the plates, I em-
I)Im LL tubular stop H and it this, as shown in
Fio. 1, direetly to and between tho draft-sills
F or between draft-plates fitted to said sills.
Such tubular stop will preferably be arranged
midway between the follower-plates and will
be sufliciently shorter than the normal space
between the follower-plates to permit either
follower-plate to move about two inches be-
fore reaching the end of the tube.

While I have herein shown and described
one embodiment of my presentimprovements,

T do not. of course, desire to be understood as

confining myself thereto. Obviously other
forms and combinations will readily suggest
themselves to skilled persons.

What I elaim 15—

1. Inafrictiondevice, inner and outer fric-
tionally-contacting springs, each comprising a
succession of coils, and interfitting parts for
preventing the buckling of the friction device
under load, substantially as deseribed.

9. Inafriction device, inner and outer frie-
tionally-contacting springs each comprising a
succession of coils, and means, carried by one
of said
of the friction device under load, substantially
as deseribed.

3. Ina friction device, inner and outer fric-
tionally -contacting springs, eachcomplisintr a4
succession of 0011% one of said springs having

its adjacent bearing-surfaces prov ided with
enting the slipping or sliding

means for prev
of the cotls thereot undet
as described.

1. Ina friction device, inner and outer tric-
tionally-contacting springs each com prising a
suceession of cotls “and one of which is wound
non-concentrically with respect to the axis of
the friction deviee, and means for preventing
the buckling of the friction device under 1oa,d
%ul)stantmll\ as described.

* Joad, bl.lb.‘:ntdnthl“}

In a friction device, inner and outer fric-

Cand In- |

springs, for preventing the buckling

salc

- non- pm allel, substantially

p——— — T

&

tionally-contacting springs each comprising a
suceession of coils, the successive colls of one
of “said springs being non-parallel, substan-
tially as described.

" In A flietion dexice innm and m'lterfri(;-
SUCCession ot coll% the %u(,cea%n unlq ot one
of said springs being non- parallel, and the
springs being disposed non-parallel with re-
%Uoct to each othu aulmtdntmllg as described.

A spring comprising a succession of non-
pamlld coils and provided with means for
preventing buckling of the spring under load,
sub bt.am.m.ll_\_ as described.

3. In a draft-rigeing for cars, follower-
plates, connections between the tollower-
plates and a draw-bar, and yielding means
comprising inner and outer non - p.:uallel
springs each prov ided with a succession of
coils, the successive coils of one spring being
as (escr 11_Jed

9. In a draft-rigging for cars, follower-
plates, connections between the follower-
plates and a draw-bar, stops permitting lim-
1ted movements ot tlw follower-plates tow: ard
cach other. and yielding means, comprising
innerandouter frictionally-contacting springs
normally separated from each other, substan-
tially as described.

10. Ina draft-rigeing forcars, draft-beams,
follower-plates movable between the dratt-
beams, connections between the follower-
plates and a draw- bar, a tube fitted between

and connected with the draft-beams, said tube

permitting limited movements of the tollower-
plates toward each other, and yielding means
surrounded by said tube and fitted between
the follower-plates, substantially as described.

11. A spring made of a 51nwle plece, form-
Ing a succession of non- 1){11.1111 2] connected
coils and having a continuous groove along
one bearing-surface of the several coils and
an engagcing edge, formed along the codperat-
ine bearing-surface of sald coils, substan-
tiallx as deseribed.

12. A spring comprising a succession of
non- pmallel coils, said coils being provided
with codperating grooves g and edee parts upon
the adjacent be ulnu-bmmgu %lll)%l:tﬂle“Vﬁt%
debciijed

13. A spring comprising a succession of
coils which are diamond-shaped in section,
coils being provided along one bearing-
surface with a groove adapted to engage the
cdege of the other hearing-surtace, substan-
tl‘t“‘f as described. |

14, A spring comprising inner and outer
trictionally - contacting coiled members, one
of which is provided with codperating grooves
and edee parts upon itsadjacent bearmg-sur-
faces, aul)amntmll as described.

15. A spring comprising inner and outer
fmetl_onally contacting members, one of which
is made up of a succession of coils provided
with cooperating erooves and edge parts upon
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1ts adjacent bearing-surfaces, substantially as
described.

16. A spring comprising lnner and
frictionally-contacting members, one of

outer
which

1s macle up of a succession of non-parallel coils
provided with cooperating grooves and edge
parts upon its adjacent bearing-surfaces, sub-
stantially as described.

17. A spring comprising inner and outer

788,134

| frictionally-contacting members, one of which 10

1s made up of a succession of non-parallel
coils, substantml]y as deseribed. |
In witness whereof I have hereunto signed

my name the 27th day of February, 1904.
| (rEORGE LYON HARVEY.

In presence of—
GrEORGE WiLLiam Epey Frerp,
Harorp CrinToN FENEE.
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