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?JNTTED STATES PATENT OFFICE? 
GEORGE S.STRONG,OF NEW YORK,N,Y,ASSIGNORTOJAMES N.GAMBLE, 

- OF CINCTNNATI,OHTO? - 

coMPoUNDENG1NE? 
SPBCTFTCATIONformingpartof Letters PatentNo.477.279,datedJune21,1892, 

Amdm fledJuly7,1891,8erialNo.398669,(Nomodel) 

To a/7bhonv?may Concern: 
Beit known that I,GEORGE S.STRONG,of 

thecityandcountyofNewYork,Stateof New 
York,haveinventedacertainnewanduseful ImprovementinCompound Engines,ofwhich 
the folowingisatrue andexact description, 
reference being had to the accompanying 
drawings,whichformapart ofthisspecifica 
tion, 

25 

39 

35 

45 

IMy invention relates to the construction 
andoperation of compoundengines,and has 
forits Objecttosimplifyatoneetheconstruc 
tionandoperation ofsuchengines? 
The nature of myimprovementwilbebest 

understoodas deScribed in Connection with 
the drawings in which theyare illustrated, 
andin which? · 
Figurelisafrontelevationof myimproved 

deviceadapted,forusein connection witha 
locomotive?Rig,2isa side elevationshow 
ingthe frontend ofthe locomotive on 8 Cen 
trallongitudinalsection,so asto exhibitthe 
receiverinterposed betweenthe highandlow 
pressure Cylinder8?Fig,3is a planview of 
the casting embodying the two Cylinders, 
Valve-chamber,&C?Fig.4isacroSS-Sectional 
viewtaken Ontheline3/Vof Eig.l,thevalves beingshownintheircentralposition,Soasto 
exhibit the amount of lead givento them… 
Figs.5,6,and7are views of the valves and 
Valve-chamberS,taken On the SameSectional 
plane asin Rig,4,but exhibitingthe valves 
in Various positionS. 
Aindicatesthe locomotive-boiler, 
A”isthe Steam-Supply pipe leadingfrom 

the boilertothe engine-cylinder, 
A°isthe shellSurroundingthe Smoke-box 

at the frontend of the boiler? 
Bisthe smoke-boxproper,intowhichopen 

thetube8 ofthe boilerand from whichleads 
thesmoke-stack oftheengine? 
C isa corrugated cylinder,the inside of 

which formsthe Smoke-box B and between 
whichandthe shelA°isformedtheannular 
chamber D D/,thetwo portionsofthischam 
ber beingSeparatedbyapartitionC/,extend 
ingnearlytothetop ofthe annularchamber, 
but between whichandthe ringC°atthe bot 
tom ofthe Smoke-Stack a paSSageis formed 
leadingfrom the chamber Dto the cham 
ber D/, 

E and E/are respectivelythe highandlow 
preSSureCylindersConstitutingthe Compound 
engine and which,as shown,are Set in line 
witheachotherortandem,thepistonsineach 
CylinderbeingSecuredtothesamepiston-rod, 
as shownin Fig.4,Imayherenotethatthe 
Construction of the common cylinder-head 
and its Combination with thetwo cylinders, 
aSShownin Eig,4,formsthe Subject-matter 
ofanotherapplicationforLetters Patentfiled 
byme May5,1891,Serial No.391,473. 
Fisa piston-valve Chamber,orrathertwo chambers,(indicatedbythelettersF/andF°) 

formedin the Same Castingas the Cylinders 
EandE/,thetwochambersbeingdividedby 
the Cylindricaljortion15,the one marked FY 
pertainingtothe high-presSure cylinderand 
the one marked F°tothe low-pressurecylin 
der,but b0th in my preferred construction 
forming,eSSentialy,a Single Cylinder-cham 
bertogetherwith theinterposed cylindrical 
Dortion15,Thechamber EYis providedwith 
the Steam admission orentranceport1,con 
nectingthe Chamberwith apaSSageM,formed 
inthe Casting,andwhichpassageisconnected 
at M’with the Steam-pipe A/,Oneachside 
ofthe paSSageorportlchamber EYhassteam… 
ports2and 3,Connecting,respectively,with 
the paSSage88and9,leadingtothe ends of 
thelow-pressure gylindegandoutsideofthe 
two paSSage82and3aretheexhaust-passages 
4and5,also Connectingwith the passage88 
and9,asshown? 
Outside oftheports4and5arewhatImay 

Callthe“Supplemental”exhaust-port86and 
7 bothleadingintothe_ghamber or passage 
N,which Connects at N/with the receiver 
D D/,andin efect formsa part of thesaid 
receiver? · 

Thechamber E°hasasteam admission or 
entrance port10inits genter connectedwith 
apassage O,leadingfrom the receiver DD^ 
andtheside D/,Oneachsideofport101ie 
the admission-ports ll and 12,1eading,re 
spectively,to thetwoends of the low-press 
ure Cylinder,andoutside ofthe ports11and 
12are the ports13and14,leadinginto the 
exhaust-paSSage P,Which at P”enters the 
8moke-box Bthroughthe blast-pipe P,situ 
ated beneathandinlinewiththesmoke-Stack 
ofthe engine? 
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Inthechamber EYisaspool-admissionValve 
GG/,securedtoaspindle?,andoneachside 
of saidvalve are othervalves Jand J/,8e 
cured toasleeve-spindle I,which Surrounds 
the spindle H,and I prefer that the Said 
valvesshould bethusindependentlysecured 
toindependent spindles,because bythisCo?· 
structionavariationinthecut-of of thehigh 
pressurecanbeefectedwithoutchangingthe 
motion of thevalves Jand J/,which regulate 
the exhauSt, 
In Figs.5and6thevalvesareshowninthe 

respeetivepositionstheyoceupyinadmitting 
steam tothe left andright handends of the 
high-pressure cylinder,andin Fig.7I have 
shown the Central admission-valve G G’aS 
having cut oftheadmission of steam tothe 
right-handend ofthe high-pressurecylinder 
atapointinadvance of that where the Cut 
ofwould ocCur wherealthe valves movetO 
gether,asshownin Figs,5and6, - 
Tothe extentabove desCribedandwith the 

exception of its Connection with a receiver 
the valve-chamber RYand the valves work 
inginitarealso deseribed inanotherappli 
cationfor Letters Patent filed by me July7, 
1891,Serial No.398,670,and the novelfea 
tures oftheSaidarrangementarenotClaimed 
inthisapplication becausetheyare covered 
byclaims madein myother case? 
Referring nowto the valve-chamber F°,L 

L”isa 8pool-admission valve bywhich the 
port10isCOnnected alternatelywiththeports 
lland12,and reciprocalythe ports11and 
12connectedwiththeexhaust-passages13and 
14,The steam entering valve-chamber E° 
through port10istheexhaust-steamfromthe 
high-pressure Cylinder,being drawnfrom the 
receiveralready describedintowhichtheSaid 
exhaustopens,andthe valve L L^isconnect 
edwith the Valves JJ/,So as to move with 
them,becausetheadmissiontothe low-press 
ure cylinder should take place Simultane 
ously with the exhaust from the high-press 
urecylinderand in the Same direction that 
the high-pressure steam is admitted tothe 
high-pressurecylinder,Preferablythevalve 
L L”issecuredtothesamevalve-spindleIas 
thevalve JJ/,andalthough,of Course,afixed 
artition Could be Set up between the cham 

bers EYand F°,I prefer to use what I may 
cal a“partition-valve” K,also attached to 
thesleeve-spindle Iand movinginthe cylin 
drical portion15,which Separatesthe cham 
bersF/and E°,thelength of the cylinder15 
being Such as to permit the fultravelof 
valve K without making any opening be 
tweenthetwochambersorbetweenthe ports 
7andl3? 
The receiver of the engine may be Saidto 

Consist of the paSSage N,the annularcham 
ber orchambers D D',andthe passage O,I 
am aware thatitis not new with meto Soar 
range the receiverthatit shalreceive heat 
from the gasesisSuingintothe Smoke-box; 
butI believethe construction I haveshown 

477279 
and describedand bywhichtheannularcoi 
nectedchambers D D/surround the Smoke 
boxisnewandanimprovement?The Steam 
enters the bottom of chamber D,paSSeSup aroundcylinderCtothetopofthepartitionC/, 
overwhichit passestothetopof ChamberD', 
inwhichehamberitpaSSesdownaroundCylin 
derCtotheadmission-portofthelow-pressure 
cylinder,the function of the partition C/be 
ingtocompelthe exhaust-Steam topaSSOVer 
the wholesurface ofthe cylinderC beforeit 
reachesthe admission-port of the low-press 
urecylinder,and of coursethe factthat by 
nyarrangementofthe Cylinders,valve-cham 
bers,and portSthey Can al be formed in a 

75 

single casting and cheaplyand readily pre-? 
paredforservice willbe apparentandisthe 
Construction which I haveilustrated? 
Having now described myinvention,what 

Iclaimasnew,anddesiretoSecure byLetters 
Patent,is? - 
1,Incombination with thetwooylindersof 

a compound engine,the piston-valve cham 
bers EY,havingasteam-admission port1,de 
livery-ports2and3,leadingtothehigh-press 
ure Cylinder,andexhaust-ports4and5,con 
nected with the delivery-ports,a8 described, 
valves GG/andJJ/,operatinginvalve-cham 
ber EY,asdescribed,areceiverconnectedwith 
theexhaust of the high-pressure cylinder,a 
piston-valve chamber F°,havingasteam-ad 
mission port 10,Connected with thereceiver 
and portsll and 12,leading tothe ends of 
the low-preSSure Cylinder,anda valve T L/, 
workingin Saidchamber E°,8ubstantialyas 
andforthe purposespecifed. 
2,Incombinationwiththetwocylindersof 

aCOmpound engine,the piston-valve cham 
bers R/,having88team-admission port1,de 
livery?0rts2and3,leadingtothe high-press 
ure Cylinder,andexhaust-ports4and5,con 
neetedwith the_delivery-ports,as described, 
valveSGG’and JJ/,operatinginvalve-cham 
ber EY,as deScribed?areceiverconnectedwith 
the exhaust ofthe high-pressure cylinder,a 
iston-Valve Chamber E°in line with Cham 

ber EY,havingasteam-admission port10,con 

IOC 

IC5 

Heetedwith.thereceiyerand port811and12, 
leading_totheends_of thelow-pressurecylin 
der,anda valve_LL/,workingin8aid cham 
ber F°and_attachedtothesamevalve-spindle 
as valveSJJ/,Substantialy as and f6r the 
Durp08e8pecified? - 

3,InCombinationwiththetwoeylindersof 
a Compound engine,the pi8ton-valve cham 
bers F',having&steam-admission port1,de 
livery?0rts2and3,leadingtothehigh-press 
ure Cylinder,and_exhaust-ports4and5,con 
negtedy?hthe_deliveryports,asdescribed, 
valvesGG/andJJ/,operatinginvalve-cham? 
ber EY,88deScribed,areceiverconnectedwith 
the exhadst of the high-preSSure cylinder,a 
?iston-valveChamberF°,formingaeontinda 
tion of Chamber RYand separatedtherefrom 
byacylindricalconnegtion15,8aidchamber 
havingasteam-admission port10,connected 
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with thereceiverand portslland12,leading 
to the ends of the low-presSure Cylinder,a 
valve L L/,workingin said chamber E°and 
attachedtothe Same valve-spindleas valves 
JJ/,andapartition-valve K,alsoattachedto 
the SameSpindle and workingincylinder15, 
? ?? aSandforthe purp0SeSpeci 
6?l? 
4?IncombinationwiththetwoCylindersof 

&Compound engine arrangedinline ortan 
dem,thecontinuous piston-valve chamber F, 
comprising portions F”F°,8eparated bya 
plaincylindrical portion l5,asteam-admis 
sion port1inthe centerof portion EY,deliv 
ery-ports23,one on each side of port 1,ex 
haust-ports45,lying outside of ports23and 
Connectedlike Said port8with ports8and9, 
leadingtoeachend ofthe high-pressure Cyl 
inder,exhaust-port867,lyingout8ideofports 
56and COnnecting with areceiver,a,8team 
admission port10,midwayofchamberF°and 
connected with thereceiver,port811and12 

oneachside0f8aid p0rt10andleadingtothe 
respective end80fthe low-pressure Cylinder, 
exhaust-port813and14,lying Outside ports 
11and12,anindependently-actuatedadmis 
sion-valveGG”in chamber F/,valves JJ/, 
situatedoneachside of Saidadmission-valve, 
valves L L”in chamber E°,and a partition 
valve K,workingin Cylinder15,8aid valves 
G,G/,L,L/,and Kworking together a8 de 
scribed,alsubstantialya8 and forthe pur 
poSe specified? 
5,Inalocomotive-enginehavingcompound 

cylinders,areceiver consistingofthe outer 
shelA°ofthe locomotive,andaninner cor 
rugated eylinder C,formingthe Smoke-box 
and divided byapartitionC/,asandforthe 
purpose specifed, - - 

GEORGE S,STRONG, 
Witnesses: 

J.W.BEACH, 
JOSHUA MATLACK,Jr, 
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