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UNTTED STATEs PATENT OFFICE? 

JoHN H,BALLARD,JR.,oF CoHoEs,NEw YoRK? 
APPARATUS FOR HEAT?NG RA LVVAY-CARS? 

SPECIFTCATIONformingpartof Letters Patent No.366445,datedJay12,1887? 
?Applicationfled Febrnary11,1887,Serial No.227.319,(Nomodel.) 

Zoo/7bhonyzh ma/concern? 
Beit knownthat I,JOHN H.BALLARD,Jr., 

0fCohoes,inthe county of Albanyand State 
of New York,have invented anewand Im ?roved Apparatusfor Heating Railway-Cars, 
of which the folowingis afal,clear,and 
exact description? 
Myinvention consistsinan improved hot 

airapparatusfor heatingrailway-Cars,aswill 
behereinafterfully describedand claimed? 
Theinventionajsoconsistsintheapparatus 

employedin Carrying ont the above method, 
as will be hereinafter fuly set forth,and 
?ointed outin the claims? Refereuceistobehadtotheaccompanying 
drawings,forminga partofthisSpecification, 
in which Similarfgures of reference indicate 
Corresponding partsinalthe views? 
Figure1isa longitudinal vertical section 

through an engineandtender,illustratingthe 
application of my method;and Fig.2isa plan 
view ofthesame,partialysectional?Fig.3 
jsa centralverticaland longitudinal Section 
throughthefanattached tothe forwardaxle 
ofthetender,and Fig.4is atransversever 
ticalSection oftheSamethrotghlinewa,Fig, 
5isaceutralverticaland longitudinalsection 
throughthe fan attached to therearaxle of 
thetender,and Eig,6is atransverse Section 
thereofthrough line3/3/of Fig.5? 
In earrying outtheinventionachamber,1, 

is providedwithin the boiler2 of a locomo… 
tive,preferablyabovethecrown-sheet,extend 
ing trausversely the Same at the front,as 
shownin Figs.land2,Thesaidchambermay, 
however,be placed within the fire-box if 
found desirable? 
Withinthechamber la coilof pipe,3,is 

?laced,thelowerend 0fwhich Coilprojecting 
from the Said Chamberiscoupledtoapipe,4, 
adapted to extend downward paralel with 
fire-box beneath the cabandtenderto apoint 
inadvance oftheforwardaxle,5,0fthetender, 
where a conplingis efected with ablower 
Casing,6? 
The blower-casing6,asshownindetail,Eig, 

3,andalsoin Fig.1,is dividedintotwoequal 
sections,the upper Section having integral 
therewithanelongated mouth,7,t0 which the 
aforesaid Couplingi81nade,and a bracket,S, 
adaptedtobeattached tothe bottom of the 
tenderabove the axle,wherebythe casingis 

8upportedin p0Sition,the under Section be 
ing ScCurely bolted to the upper Soction,as 
shownin Fig,3,The Casing6does not close55 
tightlyaroundtheaxle,aninterveningannular 
Space,9,being provided,through whichairis 
admitted? - 

Withinthe casing6afan,10,is clamped 
overand keyed to the forward axle of the 6o tender,whichfanisadaptedtoberotatedwithin 
the Casingbythesaidaxle,Theobject ofthis 
Constructionisto Supplyairtothecoilwithin 
the heating-chamber1 bythe movement of 
the engineandtender? 
Theupperend ofthe coil3isalsoprojected 

throughtherearside ofthe Chamber1,having 
COupledtheretoaSupply-pipe,?1,which,ex 
tending downward through the cab-floor,is 
Carriedrearward beneath the Cabandtender, 
asshownin dotted lines,Fig,2,and positive 
lines,Fig,1,toaconnection withatank,12, 
situated tothe rearofthetender,cntrancebe 
ingefectedat the bottom. 
Within the Superheatingtankor chamber 

12a pipe,13,is Coiled from top to bottom, 
Connectedattopand bottom by pipes14and 
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15with the boiler oftheengine,thetoppipe, 
15,to Supply ivesteam tothe coil,thelower 
pipe,14,beingpurposed to conveythe drip 
andexhaustbacktotheboiler?Thesteam-suT) ply pipe maybe providedwith a branch,16, 
adapted to Supply Steam to the air-brakes? 
Each ofthe aforesaid pipesissuppliedwith 
an elastic Section between the Cat?and tender 
toadmit ofturning curves? 
A Stand pipe,17,is providedin thesuper 

heatingtankor chamber 12,having Connec 
tionatits lower end with the mouth 1S of a 
fan-Casing,19,encirclingthe rearaxle,26,of9o 
thetender,whichcasing,althonghconstructed 
and Supportediu Substantialythesameman 
neras the fan-casing of the forward axle of 
thetender,is made to closelycovertheaxle 
26,asshownin Figs.5and6?ASeeondtnbu-95? 
1ar Connection,20,is provided,the rearfan 
casing,19,made integralthcrewith,adapted 
to Couple with the usual pipe,leading to the heatersofthecoaches,Vithinthecasing19 
afan,21,isattached to the rearaxle,26,of roo 
thetender,whichfanis similarinshapeand 
Construction androtatedin like mannertothe 
fan upontheforwardaxle? 
Tn operation,asthetraini8propelledeither 
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forwardorback,airissuckedinfrombeneath 
thetender bythe fan upon the forward axle 
of8aidtenderandforced upinthe coilwithin 
thechamber1?Theair passingthroughthe 
coilisheatedand introduced into the auxil 
iary heating-chamber 12,whereit i88uper 
heatedbythe steam-coil13?The heatedair 
iswithdrawnfrom the8uperheating-chamber 
through the 8tand pipe17 bythe fan 21,and 
the heatedairisthereuponforced bythesaid 
fan through its outlet 20into the heating 
Dipes oftheseveral carriages?A constant 
Circulation of Steamis obtained between the 
chamber12andthe boier through thepipe 

25 

15,coil13,andreturn-pipe14,Itwilthere 
forebe observedthattheairisfirst heatedin 
thechamber1,and then again heatedin the 
auxiliary chamber12? 
Althoughtheuse of the 8uperheater12is 

desirabletomaintain the heatin the current 
ofair,stillitisnotessentialand maybe dis pensed with withoutdepartingfromthespirit 

1.Thecombination,witha heatingcham… 
berlocatedwithin the boiler,aSuperheating 
chambertotherear ofthe heating-chamber, 
andasteam-pipe leadingfrom the boiler to 
the Superheater,andapipeleading from the 
coilin the heater to the Superheater,ofa 
blowerattachedtothefrontaxle ofthetender 
tosupplyairtothe coilin the heater,anda 
Sealed blowerattaChedtotherearaxle of the 
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tendertoforcethe heatedairfrom the Super· 
heatertothe cars,substantiallyassetforth? 
2.Thecombination,withthe heating-cham 

ber1 in the boiler,provided with a coil,3, 
andafan,10,attachedtotheforwardaxle of thetender,providedwith an open casing,6, 
andadaptedtoforceairinSaid coil,ofasuper… 
heating-chamber,12,attherearofthetender, 
providedwith acoil,13,8uppliedwithsteam 
?om the_boiler,ahotair pipeleadingfrom 
the Coil3 tothe Superheater,and a closed 
blowerattaChcdtotherearaxle ofthetender 
toforcetheair from the superheater tothe 9f?yinvention,Neither doT1imit?ysef|cars,substantialyassetforü… tothe manner shown for conveying the air 

throughthe boiler? 
Hayingthusfullydescribed myinvention, 

whatIClaimasnew,and desireto Secure by 
Letters Patent,is? 

JoHNH BALLARD,JR 
Witne8Ses: 

JOHN BALLARD, 
FRED C,HAM? 
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