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Zo C//zbhonz?772az/concer72· 
Beit knownthat I,JOSEPH F. RADERS,a 

Citizen ofthe United States,residingat New 
York,in the Countyand State of New York, 
haveinventednewanduseful Improvements 
in Yielding Devices,of which thefolowing 
isaspecification. - 

Myinventionrelatesparticularlytoappara 
tus designed tO prevent Suddenjarsin start 
inga load bythe application of a force or 
jarscaused byvariationsinaforceactingon 
aload? 
I willfirst describean articleembodying 

thefeatures Of my invention,andwill then 
DOintOutthe novelfeaturesinthe claims? 
Intheaccompanyingdrawingthefigureis 

aCrOSS-Sectionalview,partlyinsideview,of 
a device embodying myimprovement? 
The article which I have ChOSenforillus 

tration represents a yielding device which 
may withadvantage be interposed between 
thetracesof a horse andthe pointofattach 
ment to a movable Vehicle?Ido not,how 
ever,wishto limit myself totheapplication 
Of myinvention to this specific device,but 
intenditto beapplicabletovariousyielding 
deVices wherethesame Orsimilar conditions 
exist? 
The deviceshowninthedrawingcombines 

twospringsattachedattheirendstotwometal 
plates or heads,each provided with aring 
Orh00k?The Springs ofer resistance tothe 
Separation of the heads and are aided by 
means of a piston attached to one plate or 
head workingin a cylinderattached tothe 
Other head? 
Yeans are provided for increasing the 

resistance ofered to the movement of the 
piston the fartherittravelsinthe Cylinder? 
Inthe drawingtwo helicalsprings CCare 

attachedat theirendst0two metal plates or 
heads A and B,provided witharingdanda 
hook b,respectively?If nowthisapparatus 
beattaChed tothe traCes and whifletree of 
a Vehicle,the yielding of the springs will 
?reventanySuddenjarsduetothevariation 
in theamount offorce applied tothetraces, 
but the Springs are apt to Stretch beyond 
theirlimit of resistanCe and break?To ob 
Viate this dificulty,a meansis employed 
wherebythe resistance to the separating of 
the heads A and Bis inCreased asthe dis 

tance between the heads increases,or,in 
other words,the farther the headsSeparate 
thegreateristheresistance ofered to farther 
Separation?The meausforefectingthisin 
Crease of resistance is the following:Into 
the head Ais screwed a holow cylinder D 
in Such a manner as to project therefrom 
parallelto andbetweenthe Springs Candin 
the direction of the head B?The headA 
ClOSes One end of thiscylinder,anda Cover 
E,provided withastufing-box F,isscrewed 
overandclosestheother end,Inthecylin 
der D worksa piston G,attachedtothe end 
of a piston-rod H,which passesthroughthe 
Cover Eandthestufing-boxFandissecurely 
fastened tothe head B. Inthe piston Gare 
holeS99,through which paSStaperingrods 
k ?,Securely held in a disk K,placed near 
the Stufing-boxend ofthe cylinder D?This 
disk Kmaybeheldstationaryinthecylinder 
Dormaybefreetorevolve around the pis 
ton-rod EI,butis preventedfrom reciprocat 
ing with the piston?The rods É,instead of 
beingattachedtothe disk Kandfreeatthe 
otherend,maybefirmly held at both ends 
byany Suitable means,as by passinginto or 
throughthe heads of the Cylinder?The di 
ameter oftherods éisgreateratthe disk K, 
beingeitherasgreataS Orgreater than the 
diameterofthe holes9,andgradualydimin 
ishestowardtheotherend,beingtheresome 
whatleSSthan the diameter of the holesg. 
The piston Gmay Consist ofaSmall piece 

of metal or other material,or it may,as 
shownin the drawing,consist of asolid cyl 
inderg°,of rubber orotherelastic material, 
placed betweentwo metaldisksg'9°,80that 
as these disks preSS against the Solid Cyl 
inder9°theytend to flattenit and pressit 
against the interior surface of the eylinder 
D,thus preventingleakage?The piston G 
Imay befreetoturn On the piston-rod H,80 
asto alow for any twisting occurring be 
tween the headSA and B? 
The Cylinder Dwith the parts therein ar 

rangedas described is filled with oi,glyc 
erin,orsome otherfluid,If nowaforce be 
applied t0Separate the heads A and B,the 
springs C willyield and the piston G will 

55 

75 

95 

move toward the stufing-box end of the 
cylinder D,Thefuidcontainedinthe cyl 
inder will fow throughthe spacesaround 
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therods Cinthe holes g,but as the piston 
Continuestoadvancetherods k,because of 
theirincreasingdiameter,willmoreandmore 
nearlyclosethe holesg,thus oferingan in 
Creasedresistancetothe passage ofthefluid 
throughthe Same and a corresponding in 
CreaSe Ofresistancetothe movement of the 
Diston?It willthus beseenthatthe farther 
the headsAand Bareseparatedthegreater 
will bethe force necessarytocontinue Such 
Separation,andthereforethe greater will be 
the force necessary to break the springs? 
If,however,the diameter ofthe rods é va 
riesin Suchamannerastocompletelyclose 
the holesg beforethe springs C have been 
Stretchedtotheirelastic limit,farthersepa 
ration Ofthe heads Aand Bwill beimpossi 
bleand the springs cannot be broken,It 
will easily be understood that when the 
forceis removedthe springsCwillbringthe 
piston backtoitsoriginalposition,thefluid 
flowing backthroughthe spacesinthe holes 
9,theSeSpaces Constantlyincreasinginsize? 
The number of rods ? and holes g corre SpOndingtheretoisimmaterial,asisalsothe 
number and mode of arrangement of the 
SDrings C. 
Fordelicatemechanisms,wherethedesired 

inCreaSe of resistanceissmall,agas may be 
employed in the cylinder D instead of a 
liquid? 

By_reversingthe direction oftapering the 
rods éand by proportioningthe partsso as 
to alowthe plates or headstoapproacheach 
other the above-described yielding device 
Conld be employed for compressioD instead 
Offortension. 
Vithoutlimitingmyselftoanyspecialcon 

Struction,what Iclaimasnew,and desireto 
Secure by Letters Patent,is? 
1,The Combination of oppositely-noving 

headsorplates,acylinderforholdingafluid 
Securedtoone ofthe headsorplates,a piston 
Drovided with openings forthe fow of the 
fluidfrom oneface to the opposite,secured 
tothe otherheadorplate,meansforvarying 
thearea ofthese openings with the position 
ofthe piston,andspringsextendingbetween 
and Secured to the heads,substantially as 
specified. 
2?The Combination of Oppositely-moving 
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headsor plates,acylinderforholdingafluid 
securedto one of the heads or plates,pas 
sages or ducts placing thetwo ends of the 
cylinder in Communication,a,piston Sup 
ported bythe headoppositetothatt0which 
the cylinderissecuredand movable length 
wise in said cylinder,means forthrottling 
the flow of the fiuid through Said ducts or 
passages by the relative movement of the 
piston and cylinder,and springs extending 
between andSeCured t0Said head8,Substan 
tiallyasspecified? - - 

3.The combination with springsattached 
toplatesorheads,of a holow Cylinder,COn 
tainingafuid,fastenedto One head,andar 
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ranged symmetricaly with respect to the 
springs;a piston,workingin Said Cylinder 
andConnectedthroughthe medium Of a pis 
ton-rodwiththeother head holestraversing 
said piston,toallowthefowofthefluidfrom 
oneend of the cylinder tothe other;taper 
ing rods,paSSing into Said holes,and pre 
vented from reciprocating with the piston, 
wherebytheopeningintheholesisincreased 
ordiminishedasthe piston reciprocates,al 
arrangedsubstantiallyas described,to vary 
the amount of resistance Oferedtothe Sepa 
ration of the plates or heads for diferent 
amounts OfSuch Separation? 
4?The combinationwith helicalsprings C, 

attached to plates or heads A and B,Said 
heads havingaringdand a hook b,respec 
tively,of a hollow Cylinder D,Containinga 
liquid,fastened tothe headA,symmetrical 
tothe spiralsprings;a piston G,workingin 
the CylinderD,andtraversed by holesg,and 
connectedtotheplateorhead B,throughthe 
medium of a piston-rod?I;tapering rods c 
Dassingintothe holesg and preventedfrom 
reciprocating with the piston,allarranged 
substantialy as described to increase the 
amountofresistance oferedtotheseparation 
of the platesor headsAand B,asthedistance 
betweenthem inCreases, 
In testimony whereof I have Signed my 

nametothisspecificationin the presence of 
twosubscribingwitnesses? 

JOSEPE[]R?RADERS? 
VitneSSes: 

ANTHONY GREF, 
R?T?VALKER? 
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