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Beit knownthatl,SAMUELMORRTSLTLLTE, 
ofthe cityand County of Philadelphia,State 
of Pennsylvania,haveinvented an Improve 
mentin Springsfor Railway-Cars?of which 
the folowingisaspecification? 
Myinvention hasreferencetospringsfor 

railway-cars;and it Consists of Certain im 
provementswhicharefulysetforthinthefol 
lowingspecification and showninthe acCom 
panyingdrawings,which formapart thereof? 
Springsforraiway-Carshave hithertobeen 

made of Solid resilient material,as of rubber 
or steelin various forms?Lemployas the 
resilientagent Compressedair?obtained?for 
example,from theair-brake system ofarail 
road-trainin Cases where mysystem is used 
with atrain of Cars So equipped,I purpose 
also using these air Springs or Cushions in 
Connection with the Car-springs usualy em 
ployed?theair-springs when in Service Sup 
portingthe Car-bodies?the ordinarysprings 
Servingwhentheair-springsarenotinservice, 
Myinvention furtherincludes,in combina 

tion with the apparatus of the pneumatic 
Springs,a Suitable air compressor or com 
pressors actuated bythe motions of the Car 
while runningand Servingto keep the pneu 
matiCSprings Supplied with air orto make 
uptheleakage from thesame ofairsupplied 
from anothersource?One arrangement of 
these Compressors which I propose is such 
thatthey wil be operated bythetransverse 
oscilations of the Car,and therebyServe also 
as bufers or Springs to lessen the shocks 
which naturalyaccompanytheseoscillations? 
The Compressors may also be operated by 
powertakenfrom the wheelsoraxles of the 
C8 ”? 
Myinvention as applied to Carsequipped 

with theair-brakeSystemisillustratedin the 
accompanyingdrawings?of which? 
Figurelisa plan ofanordinaryfour-wheel 

Car-truckequipped with myinvention,Fig, 
2isasideview of thetruck—? e.,lookingat 
the outer side faces of one of its pair of 
wheels.thenear“wheel-beam”Ebeingbroken 
awaytoshowtheendsofthe“transoms”H 
H’andtheendofthe“swing-beam”B,Fig, 
8isaverticalaxialsection of the combined 

Dneumatic and spiralspring C. Fig,4isan 
axialsection of an air-compressorwhich is 
operated bythe oscilationsof the Car-body, 
and Fig,5is a vertical axial section of a 
pneumatic SpringA… 
Referring nowto the drawings,at oppo 

site sides of thetruck?respectively,loCated 
between the Swing-beam Band the Spring 
plank D,aretwoofmy pneumatic springsA 
A/,One of these Springsis showninverti 
cal axial Sectionin Fig.5?and on each side 
ofthetruckaretwocombined pneumaticand 
spiralspringsCC/?locatedbetweenthewhee 
beam Eand the equalizing-barG?Supporting” 
the former upon the latter. One of these 
springsisshown inverticalaxial Section in 
Fig,8?The body of Spring A,Fig,5,as 
ilustrated,Consistsof a Cup-shaped piston1 
fttinginto the cup-shaped Cylinder2? 
piston restsupon the Spring-plank D,while 
uponthetop ofthe Cylinder2reststheSwing 
beam B,Thespring-body AContainsa bag 
R,made offexible material?rubber,forex 
ample?Sufciently Capacious whenexpanded 
toentirelyfilA when extended to the limit 
imposed by the construction of the truck? 
The mouth of the bagis suitably fastened 
air-tight against the top of the Cylinder 2 
around a valve opening at 8 through the 
SäI16? 
Thesprings AA’are Supplied with Com 

pressedair respectivelythrough the branch 
pipesa/ofthepipeb?whichconnectsthrough 
aflexiblepipe/orothersuitable Connection 
with the branch pipe7of the mainair-Supply 
pipeI?forexample,the‘train-pipe”ofthe 
air-brake system of a railroad-train?The 
pipeZisfittedwith a hand-valvew?bywhich 
communication may be made or Severed be 
tween the train-pipe I andthe pneumatic 
spring system,and it is alsoftted with a 
check-valve o?which opens awayfrom the 
train-pipe Iandclosestowardthesame,there 
by permittingairtofowfrom thetrain-pipe 
intothespringsystem whentheair-pressure 
intheformer preponderates,but preventing 
flow ofairfrom the Spring System intothe 
train-pipewhen the pressureisthe greaterin 
thespringsystem,The pipe bhasabranch 
pipen,which connectsby afexible tube7/ 
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orothersuitableconnection with pipingsup 
plied with air bythe air-compressors PP, 
hereinafterto be described? - 

In case ofeach ofthespringsAandA/the 
airentersitscylinderthroughavalveshown 
at8,Fig,5,Thisis a check-valve andis 
seated horizontaly above an opening 8% 
through the top of thecylinder,Thevalve 
opensbyaverticalmotion intothe chamber 
4.withwhichtheair-pipedcommunicates,and 
closes by a downward motion,Projecting 
downwardfrom the valve into the cylinder 
andbagofAisastem5?Suficientlyweighted, 
asbya Springs,to insure its closing when 
notopened bytherod beingforcedup bythe 
piston 1,Thestem 5isof suchalengththat 
itisliftedfrom Contact with the piston,thus 
permittingthe valve3to close and stopin 
fux of air when the Cylinder or Cup 2,and 
withittheSwing-beam B,hasbeenraisedtoa 
predetermined height,which should besuch 
asto aford asuficient air-cushion and stil 
besomewhatshort ofthelimitof motion up 
wardimposed upontheswing-beam Bbythe 
construction of the truck,ASSuming the 
normalair-pressure in the train-pipe tobe 
morethansuficient when appliedin the air 
springAto raise its Cylinder 28gainst the 
pressureimposed upon it bythe weight of 
thecar-body andits contents,then if there 
be normal pressurein thetrain-pipeandthe 
valve?in thepipe2 beopened airwilfow 
into andexpandthe bag Rin the springand 
forcetheCylinder2upward,thevalve8gradu 
alyclosinguntilitisalowed tocompletely 
closeandstoptheinfuxofairbyitsstem5be 
ingliftedfromcontactwith thepiston below? 
The check-valve ointhepipe7 preventsany 
flow ofairbackintothetrain-pipe from the 
air-springbothwhenthe pressureofairinthe 
train-pipeisloweredbytheactofsettingofthe 
brakesandwhenthepressureinthespring-cyl 
inder becomes perhaps momentarilygreater 
than the normalin thetrain-pipe,duetothe 
jolting ofthe car,which theair-springisin 
tendedtoneutralize,Thisjolting ofthe car 
by pressingdownthecylinder2?andthereby 
bringingthelowerend oftherod5intocon 
tact with thepiston/,Soastoopenthe valve 
8,mayalowspurtsof additionalairtoenter 
the Spring,which when there is nojolting 
wil cause the Cylinder 2totakeaposition 
which bringsthe lowerend oftherodösome 
distancefrom contactwith the piston?asin 
dicated in Fig,5,The parts should beso 
proportioned thattheedge of Cylinder 2will 
reston thespring-plank Dbeforethevalve3 
wilstrikethetop of chamber4orsomeother 
means of limiting the approachment of the 
plank Dand beam Btothisend?Theex 
pansible body or casingformed bythecups 
1and 2Supportsthe bag Ragainstthe com 
pressedairwithinit,which tendsto disrupt 
the bag?and,ontheotherhand,thepresence 
of thebagDreventstheescape ofairbetween 
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the wals of the cups 1 and 2?Itisto be 
noted that the inneredge of therim of the 
piston-cup 1is rounded or beveled of tore 
duce itslikelihood of abradingthewallsof 
thebag?Again,thebagRmaybesupported 
against the air-pressure by other containing 
constructions than the cup-like Cylinders 
shown,orthewalsof the bag maybe made 
strongenoughtowithstandthepresSurewith 
out other aid,If the bag R werenotem 
ployedinthe Spring Construction,asin Fig. 
5,suitable air-tight packingsshould be pro 
vided betweenthewals of thepiston1and 
those ofthecylinder2,Thegreaterthevol 
umeofairsubjecttocompression bythejolt 
ing of the car the moregentle wil bethe 
neutralizing of the individualjolts andthe 
easierwilthecarride,Thisvolume maybe 
increased byan air-chamberCommunicating 
with theinterior ofthespring, 
Theair-compressorsPP,hereinbefore re 

ferred to,are single-acting trunk-piston 
pumps containing a few special features, 
whichareindicatedin Fig.4,anaxialsection 
of one of the compressors?viz.,P,The 
compressors are respectivelysecured longi 
tudinaly onthe upperfaces of thetransoms 
H H. Referringto Fig.4?10isthe barrel 
or cylinder of the pump,in which moves 
the trunk-piston 11,whichis reciprocated 
through the connecting-rod 12 bythe lever 
L,whichinturnis reciprocated byswing 
beam Bandthetransverseoscilations ofthe 
car-body,ThecompressorP”isfastened lon 
gitudinalyupon the top of thetransom H. 
The lever L/ispivotedat?*totheupperface 
of the other transom?H,Itextends above 
and across the swing-beam Bandispivoted 
totheconnecting-rod12at/,It passesbe 
tweenapair ofjaws/,whicharefastenedto 
and project upward from the upperface of 
the swing-beam B,The jaws project far 
enough upwardsothat theywilstilinclose 
the lever L/when the vertical vibrationsof 
the spring-beamwithrespecttothetransoms 
reach theirlimit,Itis apparent thathori 
Zontaloscilationsoftheswing-beamparalel 
with thetransomsoscilatethe lever L and 
give to the connecting-rod12and piston11 
of the compressor Poscilations or strokes 
twice as longasitsown,assumingthe line 
of contact betweenthejaws/andthelever 
L/to be midway between the pivot Centers 
at the ends of thelever,The piston of the 
compressor Pon thetransom Hisoscilated 
in a similar manner bythe beam B,acting 
through thejaws/and lever L?pivoted at 
oneend tothe transom H and at the other 
attached to the connecting-rod of the com 
pressor,The induction-valve of each Com 
ressoris located in the head ofits piston ? 18?Fig,4)and needsnospecialdescrip 

tion,Whenclosed,itsfaceisflush with the 
face ofthepiston,Theeduction-valve14is 
the headof the cylinder and when opening 
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moves backinto achamber15,from which 
leadsthecompressed-air-conducting pipe17. 
The Valve 14is pressed toits seat bythe 
spring16inaddition to the pressure of the 
air?Theotherend ofthe cylinderisclosed 
andairsuppliedtoitthroughthepipe8,both 
as described farther on?The parts are So 
proportioned that the room forplay of the 
valve14issuchthatitwilyield tothepiston 
through the greatest depth of stroke which 
maximum possible OScilations of the Swing 
beam Bare abletoimpart toit?The parts 
aresoproportionedand located thatanoscil 
lation of the Swing-beamonlya part ofthe 
maximum possible wilgive afullstroketo 
the piston 11and bringitsface intocontact 
with the face of thevalve 14,Anyoscila 
tiongreaterthanthismerelypressesthevalve 
backintoitschamberagainstthepressure of 
airand of the spring16?and on thereturn 
strokethe valve,actuated bythespring,fol 
lows the piston back untilit(the valve)is 
seated?Thereisthereforelittle ornoshock 
of contact betweenthe pistonandthe headof 
the Cylinder nor anyclearance betweenthe 
twoSolong asthe oscilations of the Swing 
beam Breach or exceed said“part of the 
maximum possible?”which latter may beso 
chosenthataverageoscilationswil produce 
maximum pumping Capacity,Byadjusting 
thejaws/transverseyontheswing-beamthe 
path of the piston maybevaried sothata 
greater orlessoscilation ofthe swing-beam 
wilgivemaximumpumpingefect,Itisap 
parent that when the motion of the swing 
beamistocompress the airthe compressor 
actsasa bufer to the Swing-beam—? e.,to | 
theoscilation of the car-bodyto which the 
Swing-beamisattached?It isalsoapparent 
thatthe Compressorsaresodisposed thatone 
actsasa buferforthe swing-beam when its 
movementisin one direction andthatwhen 
the movementisintheoppositedirection the 
otherCompressoractsasa bufer,To pre 
vent excessive heating of the parts of the 
compressors,their bodies may be formed 
or providedwith radiatingvanes orribsfor 
delivering to the atmosphere the heat due 
to the compressing of the air?Two ways 
areindicated of closingtheends of thecyl 
indersofthe compressors?One isbya cap 
or head,asindicated in the case of com 
pressor P,andtheother?asshownin Eig.4, 
isbya conicalsleeve6?offexible material, 
whichgraspsthe connecting-rod12air-tight 
at7andthe outeredge ofthe cylinderat7” 
Tolessen abrasion oftheparts,theairgoing 
tothecompressorsshouldbeasfreefromdust 
as possible?A Screen,as 9,Rig,2,on the 
air-Supply connection of compressor P”wil 
Servethisend toadegree;buta moreefect 
ive mannerisshownin Eig.2in connection 
with Compressor P,whoseair-supplyconnec 
tionisextended upwardthroughthe foor FY 
ofthe Car-body by meansof thefexiblecon 

Operative? 

3 

nection 8 and pipe 23,which latter opens 
into the interior of the car at any suitable 
place andConductsairtherefromtothe com 
pressor?A pipe ?,provided with a relief 
valve O,isshown connectingthetrain-pipeI 
with thesystem of pipessuppliedwithairby 
the compressors,This relief-valve O opens 
towardthetrain-pipeandmaybesettoopen 
whenthe pressurebehindit becomesgreater 
than Some predetermined degree?that is, 
greaterthanthatnecessaryfortheoperation 
of the pneumatic springs,Bythis provi 
sionthe compressors are made contributors 
ofairtothe air-brakesystem of the Car? 
Springs embodying myinvention arealso 

shown betweenthe wheel-beamsEandequal 
izing-barsG?viz.?atC/C/and CC. Oneof 
these Springsis shown in Sectionin Fig,3, 
The construction issimilar to that of the 
springs A before described—viz.,two cups 
slidingineachother?Airis deliveredwith 
inthe cups by pipe 19,which connectswith 
the air-Supplysystem,aswith pipe18,The 
pipes19are providedwith hand-valves?by 
which they may be disconnected from the 
system,and with check-valvesO,which per 
mitairtofowtotheir respectivesprings,but 
notfromthem,Iftherelief-pipe7 andvalve 
Oare not provided,the outercup20of the 
pneumatic spring may be pierced bya hole 
22,solocatedthatwhen thecupisraised by 
the air-pressuretoacertain height,nottobe 
exceeded,the holeisbroughtabovetheedge 
of Cup21andpermitsairtoescape,andthere 
byservesasarelief-valveforthe airsystem 
ofthepneumaticspringsandpreventsgreater 
than acertain maximum predetermined pres 
sure being developed in the system bythe 
compressors PP. In Fig.8 aspiralspring 
Sis shown in theinterior of thecups,It 
extendsabovetheedge of thelowercup and 
would serve as a springbetweenthe beams 
E and Gin casethe pneumaticspringwasin 

Fig.3illustratesthe combination 
of airspringsorcushionsandthe usualcar 
springs mentioned on page2ofthisspecifica 
tion. 
While I preferthe constructionshown,I 

donotconfinemyselftothedetailsthereof?as 
they may be modified in various wayswith 
out departing from thespirit of myinven 
tion? - 

Having now described myinvention,what 
Iclaimasnew,and desiretosecure byLetters 
Patent,is? 

1. Avehicle ortruck provided with pnen 
maticspringsContaininginternalcoil-springs, 
combined with meansto Supply airto Said 
pneumaticspringstomaintaintheirelasticity, 
wherebythe coil-springsare normalyout of 
US6? 
2,AVehicleortruckprovided with pneu 

matic springs,Combinedwithatrain-pipefor 
compressed air?automatic meansto Supply 
airtoSaidspringsto maintaintheirelasticity, 
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and means forcausing the excess of com 
pressedairtoflow from theautomatic means 
and pneumatic Springsintothetrain-pipe? 

8. Avehicleortruckprovidedwith pneu 
matiosprings,Combinedwithautomatiomeans 
toSupplyairtoSaidspringStomaintain their 
elasticity,acompressed-airtrain-pipe,anda 
reliefdevicetolimittheelasticityofthespring 
by permittingtheairtoescapeintothetrain 
pipein the event of an excess of pressure, 
4,Inacar-truck,thecombinationofthecar 

wheels and their Connecting-frame,the Car 
bodyanditsSupporting-frame.and pneumatic 
springsinterposed between the Connecting 
frameandtheSupporting-frame,atrain-pipe, 
meanstoSupply Compressedairto the pneu 
matic springs,andarelief pipe and valveto 
permit excess of Compressed air from the 
pneumatic Springstopassintothetrain-pipe? 

ö?Inacar-truck?thecombination ofthecar 
wheels and their connecting-frame,the Car 
bodyanditssupporting-frame,and pneumatio 
springsinterposed between the connecting 
frame andthesupporting-frame,anautomatic 
air-Compressor operatively connected with 
the frame of thetruckwherebyitisoperated 
bythe Vibrations of the truck,atrain-pipe, 
Connecting-pipes between the train-pipe air 
Compressor and pneumatic Springs,and a 
check-valvetopermitairtopassintothetrain 
pipe but notfromit? 
6?AVehicleortruck Drovided with pneu 

maticsprings,Combinedwith meanstosupply 
airtoSaidspringstomaintaintheirelasticity, 
an air-Supply linearrangedalongthevehicle 
or truck,and aValved Connection to permit 
the excessof Compressed air to exhaustinto 
the air-Supply line? 
7,AVehicle ortruckprovided with pneu 

maticsprings,Combinedwith meanstosupply 
airtoSaid Springsto maintaintheirelasticity 
Consistingofanair-supplylinearrangedalong 
the Vehicle or truck,an automatic air-Com 
pressor on thevehicle ortruckto Supply air 
tothe pneumatic Springs,and pipesCOnnect 
ingthe air-compressorwith both the pneu 
matic Springsand the air-supply line where 
bythe excess of aircompressed mayescape 
intotheair-supply line when not needed for 
the springs, 
8,AVehicleortruck provided with pneu 

maticsprings,CombinedwithmeanstoSupply 

55 

65 

airtosaidspringsto maintaintheirelasticity, 
8ndametalicspringadaptedtoassistthepneu 
matic Spring or Support the load when the 
pneumaticspringiscolapsed ornotinservice 
butin which the metalic springis normaly 
notoperative to Support the load whenthe 
pneumatic Springisfulyexpanded, 
9,lna pneumaticspringforcars,the Com 

bination of Cylinderand piston,anair-Supply 
pipe Connectingwith the Cylinder,meansfor 
preventingescapeofairbetweentheCylinder 
and piston Consisting of an air-tightbaglo 
Catedwithinthe Cylinderand piston andinto 

779,858 

which the airisSupplied,and 8 Compressor 
independent of the spring to Supply com 
pressedairtothe air-Supplypipe, 
10?Apneumatic springfor Cars,the Com 

bination of aflexibleair-tight bag,aninclos 
ing metalie Colapsible Casingto protectthe 
bag,anair-Compressorexternaltothespring, 
andan air-supplypipeopeningfrom theCom 
pressorintothe bagand Connectingwith the 
metalic Casing, 
11?In a car-truck?the combination of a 

Swing-beam,8 Spring-beam,a pneumatic 
spring between the beams,atrain-pipefor 
Compressed air,andaflexibleair-pipeConneC 
tion betweenthe pneumatic Springandtrain 
pipe? 
12,In a Car-truck,the Combination of a 

pneumatiospring,an air-Compressor having 
a horizontaly-reciprocatorypistoncarriedby 
and operated bythelateraloscilationsof the 
truck-frame,andanair-pipebetweentheCom 
pressorand pneumatic Spring, 
13?In a car?the combination of a pneu 

maticapparatus?an air-Compressor having a 
horizontaly-reciprocatory piston Carried by 
and operated bythe lateraloscilationsofthe 
car,and an air-pipe between the CompreSSOr 
and pneumatic apparatus? 
14,In acar,the combination oftwo parts 

relatively movabletransverselytothelength 
ofthe Car,an air-compressor havingitsCyl 
indersecured to one of the parts of the Car 
andits pistonsecuredorconnectedtotheother 
part wherebyitactsasa buferto lessenthe 
lateralvibrations of the Car?8 train-pipe On 
the car,a pipe connection between the air 
compressorand train-pipe?and acheck-valve 
inthe pipe Counection… 
15,In acar?the Combination oftwo parts 

relatively movabletransverselytothe ength 
ofthe car,andtwoindependentair-CompreSS 
orseach havingitscylinderseCuredtoone of 
theparts ofthe caranditspiston SeCured or 
connectedtotheotherpartwherebyeachCom 
pressoractsasa buferto lessen the lateral 
vibrationsof the CarandthetwoCompreSSOrs 
actin oppositedirections wherebythe oScil 
lationsinbothlateraldirectionsarecushioned? 
16?In acar,the combination of the tran 

som-frame,a swing-beam between them?an 
air-compressorsecuredtoonetransom-frame, 
alevertooperatethepiston ofthecompreSSOr 
pivoted to the othertransom-frame,and a 
connection betweentheswing-beamandlever 
wherebythe lateral Swinging of the Swing 
beamis Communicated to the CompreSSOr, 
17.The combination ofacar-body?anair 

Compressorunderthe Car-body,anair-Supply 
pipeleadingfromthesuction partofthecom 
pressor upward intotheinterior of the Car 
body,and pneumatic springs Supplied with 
compressedairbythe compressor, 
18,A car-truck provided with pneumatic 

springs?Combined with anair-COmpreSSOrop? 
erated bythe vibrations of the truck and 
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adaptedtoSupplyairtothespringshavinga IntestimonyofwhichinventionIhavehere 
cylinderprovidedwith anair-chamberatone|untoset my hand? 
end closed byavalve offuldiameterof Cyl- - ? 
inder,aspringto close the valve,8 piston SAMUELMORRIS LILLIE? 

5 havinganinlet-valve,asupply-pipeentering Witnesses: 
thecylinderabovethepiston,andadischarge- LEONTINEA·ST.GERMATN, 
pipeleadingfromtheair-chamber? WTLLTAM J. BRENNAN? 

  


