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Be it knoWn that l, RICHARD D. GALLA 
(:HER, Jr. a citizen of the United States, re 
siding at New York, in the county of NeW 
York and State of New York, have invented 
certain new and useful Improvements in 
Springs; and I do hereby declare the folloW 
ing to be a full, clear, and exact description 
of the same, Ireference being had to the ac- ' 
COmpanying draWings, forming a part of 
this Specification, and to the figures and let 
ters of reference .. marked thereOn. 
This invention relates to improvements in 

apparatuS or devices for yieldingly resisting 
the movement of bodies with relation to 
each other, and is in the mature of a Spring 
member adapted to be interposed in any situ 
ation. Where a mowement is to be yieldingly 
resisted. 
The objects of the invention are to provide . 

a means Whereby the range of mowement of 
a yielding member in the form of a resilient 
plate, for instance, may be increased Without 
exceeding the elastic limit of the metal. 

Resilient plates employed as Springs have 
a Wide range of usefulness, particularly in 
connection with draft and buffing gear of 
railWay cars, car and Wehicle SpringS, etc.; 
because of the high_ultimate resistance which 
such plates will afford, but a Serious diffi 
culty encountered in their use as heretOfore 
constructed lies in their limited range of 
resilient mowement and their liability to be 
come set When the elastic limit of the metal 
is approached or exceeded. 
In accordance with the present invention 

it becomes possible to practically double the 
range of movement of a Spring plate Without 
imposing greater tensional streSS in any pOI'- 
tion of the metal than heretOfore impOSed 
Where the plate is bent or flexed from a nor 
mal curved condition to a plane, Or wice 
wersa, and in accomplishing this result_the 
range of resilient mowement is ingreased by 
transferring the cur we in the metal from one 
plane to a plane tranSVerse theretO during 
the flexing of the plate to the maximum. 

In carrying the invention into practice a 
Spring or resilient, plate Or body of plates 
superposed or arranged One aginst the other 
is given a normal curvature which is Sub 
stantially cylindrical and in the flexing of 
the plate, initial mowement reduces the curve 
and final mowement imposes a curVature in 
the plate Which is substantially cylindrigal 
but about an axis which is tranSwerSe to the 

aXiS of the normal cylindrical cu1'we of the 
plate. ~ 

Beferring_tO the accompanying drawings 
Which are diagrammatic representations--- 
ifigure 1 is a perspective view of a single 
resilient plate and a pair of preSSure trans 
mitting_members for coóperation therewith, 
embOdying the present improvements. F'ig. 
2is a similar wieW showing a plurality of re 
Silient plates nested one within the other. 
F'ig, 8 is a plan View of a rectangular pl:ute 

| haWing a normal cylindrical cur watun'e com 
templated by the present, invention. H'ig. 4 

{ is an elevation looking at one corner of the 
plate in its normal condition in full lines 
and in dotted lines in the position assumed 
by it When fully flexed. R'ig. 5 is a, similaI' 
wiew but With the plate in full lines pa]]''- 
tially flexed and in dotted lines in its normal 
pOsition. Fig. 6 is a view simil:u’ to Fig. 8, 
but with the plate fully flexed in full lines, 
and in dotted lines in itS normal position. 
Like letters of reference in the several fig 

ures indicate the Same parts. 
The plate adopted for illustrating the in 

Wention is rectangular, as shoWua in Fig. 8, 
but it will be understood that the plate may 
be rOund, oblong, or Of other appropriate 
shape. Saidplate is given an initial or nor'- 
mal cylindrical curwature about an axis 
Which, as ShOWn in the drawings, is parallel 
With diagOnally Opposite Corners of the 
plate ; for instance, as shown in H'igs. 8, 4, 5 
and 6, the plate A is curwed cylindrically 
about an aXis Which is Substantially par 
allel with a line connecting the diagonally 
Opposite corners 1-1. With the resilient 
plate thus constructed, if preSSure be applied 
to the cornerS 1-1 toWard the concaWe side 
of the plate and to the corners 2-2 in an op 
posite direction, a$ indicated by the arrows 
in Fig. 4, the initial movement due to Such 
pressure on the diagonally Opposite cornerS 
Will cause the plate to be flexed to the pOSi 
tion shoWn in full lines in Fig. 5: that is to 
say, the normal curWature of the plate. Will 
be reduced and the COrnerS 1—1 will be 
slightly flexed toward the concave side of 
the plate. A continued mOwement Or in 
creased pres|Sure in the same direction will 
cause the plate to aSSume the pOSition. ShoWn 
in Fig. 6; that is to Say, the normal Cylim 
drical cur wature of the plate will be elimi 
|nated and the plate will be given a cylin 
drical cur wature about an axis Which is 
Substantially at right angleS Or transwerSe 
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to the axis about Which the plate Was imi 
tially cur wed. With this construction of 

| plate a wieW looking at either of the ends 
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1-1 of Fig. 4 Would correspond to the full 
lines of Ifig. 6, and a wieW looking at either 
of the ends 1-1 of Fig. 6 Would correspond 
to the full lines Of Fig. 4. ? 
In the practical utilization of a spring or 

resilient plate of this character, espe('tially 
Where it is desired that the parts shall comme 
Solid When the plates haWe been flexed to the 
desired limit, the pl'eSSure º tranSimitting 
members, or the members Which coÖperate 
With the plates preferably have their active . 
Or operative faces formed to conform to the 
shape of the face of the plates when fully 
flexed. Thus, as shoWn in l'igs. 1 and 2, the 
presSure, tranSmitting · members B and C, 
have their faceS COInca.we and COmwex, respec 
tively, · · the cur watures being cylindrical. 

| Member' B is concave from the corner's 8-8 
wllide a line from the Cornmen's 4-4 is Sub 
stantially straight, or parallel With the axis 
of a cylinder of which the surface is a seg 
}ment;" | The pressure transmitting member C 
is convex between the cornel'S 5-5, the 

cylindrical and conse 
quently the intermediate corner (6 would be 
connected by a straight line parallel With 
the axis about which the Surface is formed. 

In assembling the plates and preSSure 
transimitting members, as shoWn in Fig. 1, or 
in Fig. 2, the axes of the cylinders on Which 
the plates are formed is .at right angles tO 
the axes of the cylinders on Which the pres 
Sure tranSumitting memberS are formed and 
as a result the plates contact with the preS 
Sure transmitting members at diagonally op 
posite cornerS. If preSSure be nOW applied 
tending to · mOwe the preSSure transmitting 
members toWard each other, the plates Will 
be flexed as heretofore described in , connec 
tion with Figs. 4, 5, and 6, and when the 
parts come Solid the plates Will be claimped 
between the pressure transmitting members. 
The plates take their initial bearing on the 

` preSSure transmitting members at tWo pointS 
Only, one preSSure transmitting member 
bearing at Separated points parallel With the 
aXis about Which the plate is formed and the 
Other preSSure transmitting member taking 
its bearings on the plate at Separated points 
in a line transwerSe to the axis about Wihich 
the plates are formed. In this connection 
it Will be understood that while, as illus 
trated in the draWings, the pressure trans 
mitting memberS may have their actiwe faces 
in the form of cylindrical surfaces parallel 
With each other, newertheleSS, the central or 
intermediate portions of the preSSure trans 
mitting members may be omitted and . the 
Said members at all times be only adapted to 
engage_ the plateS, One member at points 
parallel With the axis of the cylinder on 
Which the plate is formed " and' the other 
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member at points transverse to and on oppo 
site sides of the center line of the plate. 
The preSSure transmitting members in the 

| form of apparatus illustrated preferably 
have their corners · cut aWay, flattened, or 
formed on a curwe, as at BY C' to give a more 
extended bearing on the corners of the 
Spring plateS. ~ 
With a yielding preSSure resisting mem 

ber, Such as described, it Will be seen th:?t 
the range of mowement possible Without eX 
ceeding the elastic limit of the metal at auny 
point is practically doubled. 
Obwiously the plates may be of any de 

Sired shape, Such as square, 1'ound Or ob 
long, and the axis of the curwature may 
be t1'answerse to or paraldel with the great 
est diameter Ol' at any desired angle With re 
lation theI'etO. Ht is also obvious th:at the 
ultim}:ate cu've may be toward the opp(}site 
Side of the plate from the normal cur'w:?- 
ture, but about an axis transwel'se to the 
axis Of the morm:al curve of the plate. 
Hawing thus described my invention, what 

I claim as new and desire to secure by Hzet 
ters Patent of the United States, is: 

1. A yielding preSSu1'e m'esisting member' 
elmbodying a curwed plate Spring, and means 
Whereby said plate is flexed in planes trans 
werse to taxes at substantially right :?mgles 
to each other. 

2. A yielding pressure resisting member' 
embodying a , I'esilielat, plate member' lh:awing 
a normal substantially cylindrical curwature 
and means for flexing said member into a 
cuI've transwerSe to itS normal Cur we, when'e- 
by streSSes are Set up in planes at an angle 

| to each other and the range of flexibility 
within the elastic limit of the metal is in 
Creased. ~ ~ 

8. A yielding preSSure resisting member' 
embOdying a resilient plate member h:awing 
a mormal Substantially cylindrical curwature 
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and means fol' flexing said member into a · 
CurWe transwerSe of and toWard " the same 
side of the plate as its normal curve, where 
by reverse bending is avoided, and the range 
Of mowement Within the elastic limit of the 
metal is increased. 

4. A yielding preSSure resisting member' 
.. embOdying a resilient plate member having 
a normal Substantially cylindrical curwature 
and coÖperating pressure transmitting mem 
bers mOwable toWard and from each other' 
and between Which the plate is flexed, said presSure tranSmitting members having pro 
jecting, portions alternately disposed, the 
projecting portions On one member engag 
ing the concave side of the plate at points 
tranSwerSe to the axis of its mormal curva 
ture and the projecting portions on the other' 
member engaging the convex side at points 
Substantially parallel with the axis of nor 
mal curwature Whereby movement of the 
preSSure tranSmitting members toward each 
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other, Will lessen the normal gurwature of | embodying a plurality of resilient plate 
the plate and curwe the plate about an axis 
transwerSe to the axis of its normal curwa,- 
ture. 

5. A yielding preSSure resisting member 
embodying a resilient plate member hawing 
a normal Substantially cylindrical curwature 
and coÖperating preSSure tranSmitting mem 
ber's mowable tOWa.I'd and from each other 
:and betWeen which the plate is flexed, one 
Of Said preSSure transmitting members en 
gaging the cOnCa.we side of the plate only at 
dialmetrically Opposite pointS transwerSe to 
the auxis Of normal Curwature and the other 
preSSure transmitting member engaging the 
convex side of the plate only at diamet 
1'ically Opposite points parallel to the axis 
of normal curwature of the plate Whereby 
the plate may be flexed in curves hawing 
axes trainSwerse tO each other. 

6. A yielding preSSure resisting member 
embodying a resilient plate member hawing 
a normal substantially cylindrical curwature 
?und preSSure tranSmitting memberS betWeen 
Which the plate is confined hawing plate en- | 
gaging faces formed On curWesha.wing their' 
:axes transwer'se to the axis of the mormal 
curWe of the plate. 

'. A yielding pressure resisting member' 
embodying a plurality of resilient plate 
member's each hawing a normal Substantially 
cylindrical curwature, and means for simul 
taneously flexing all of Said plate members 
into curves transwerSe With relation to the 
normal curwe and tOWard the concave side 
of the plates. 

8. A yielding preSSure resisting member 

? 

members all hawing a normal Substantially 
cylindrical curwature in the Same direction 
and preSSure tranSmitting members betWeen 
Which the plates are confined hawing oper 
atiwe faces formed on curweS ha.wing axes 
transwerSe to the axis of the plates. 

9. A yielding preSSure resisting member 
embodying a Substantially rectangular resil 
ient plate hawing a normal Substantially cy 
lindrical curwature on an axis Substantially 
parallel With a straight line interSecting di 
agOnally opposite corners of the plate, and 
pressure tranSmitting members betWeen 
Which the plate is confined hawing operative 
faceS Substantially conforming to a cylin 
drical Cul'we hawing an axis transwerse With 
relation to the axis of the cylindrical curwe 
of the plate. 

10. A yielding preSSure resisting member 
embodying a plurality of Substantially rec 
tangular plates each hawing a normal Sub 
Stantially cylindrical curwature on an axis 
$ubstantially parallel With a straight line 
interSecting diagOnally opposite corners of 
the plate, Said plates being nested one With 
in the other, and preSSure transmitting mem 
ber's between Which the body of plates are 
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Confined hawing Operatiwe faces Substan- " 
tially conforming to a cylindrical curwe 
hawing an axis tranSwerSe With relation to 
the axis of the cylindrical cu1'we of the 
plateS. 

RICHARID D. GALLAGHER, JR. 
WitneSSes : 

ATE}XANDER S. STD}UART, 
THOMAS DURANT. 

Öopies of this patent may be obtained for five cents each, by addressing the ** Commissiomer of Patents, 
Washington, 1b. C.?? ? 


