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HoFF,8 citizen of the United States,resid 

solution of the 

haveresultedin the construction ofcertain 

invention isespecialy suitable for use on 
carsand trucksoperatingon Curvesofshort 

UNTTEDSTATEs PATENToFFICE 
F?ANCTS M.BRINCKERHOFF,OF NEw YORK,N,Y, 

CoNDUCTrNG-coNDUTFoRVEHTCLEs? 
No.880477. Specification of 

72_al phom?Tay_concern,? - 
Beit knownthatl,FRANCIs M.BRINoKER-1 

ingat New York,inthe countyof New York 
and State of New York,haveinvented cer? 
tainnew and usefullmprovements.inCon 
ducting-Conduitsfor Vehicles,ofwhich the 
My invention relates to electricaly-pro 

peledvehicles;8ndit consistsinthe novel 
Construction of Certain parts and Combina 
tions ofpartspointedoutinthe claimscon 
cludingthisspecification, - Inelectricalypropeledvehiclesendeavors 
have constanty been made toward the 

problem of reducing the 
weight of the.eqipment,Suchendeavors 
devices wherebyair maybe conductedinto 
and Girculatedthroughthe motors,rheostats, 
etc.,in ordertocoolthesame,suchair be Coming heatedin the operation and being 
directy dischargedfrom the motoroutlets, 
orfurtherutizedforheatingthe carin cold 
weather, - - - Adevice ofthe abovegeneralcharacteris 
describedandshownin Letters Patent ofthe 
United,States to Lewis B,Stilwel,No. 
811,967”dated February6,1906,and the purpose”of my.presentinventi9nistopro 
wideimprovedforgsofconnectiopsbetween 
the variousconduits throughwhichthe air 
passesinitstravelto andfromthe motors, 
9rbeforeitis isghargedintgthepassäges 
? the body of the car;such connections 
having a universal movementin relation to 
Byreason ofthevarious movements,ver 

tical,horizontal,and swivel,rendered pos sible by reason oftheimprovedjoints,my 

radiswherethe use ofordinaryConnections 
isextremelyditicult? 

In the accompanyingdrawings,Figure1 
is aside view of8 Carshowing.the generak 
aystem of airconduits,Connections andin closedmotors, Fg,2isalongitudna1plan 
viewpartyinsection ofthe Car b6dy,?oor, 
and sils,showing8 general plan of air 
distribution?Fig,3is an end elevation 
showingthecar body bolsterrestingon the 
truckwith half of a motorremoved.,Big, 
4js a plan of the motors 8nd car body 
bolster showingin section the connection 

Le*Patent, PatentedFeb25,1908 
AphamfiaYah121907,8edaNo361920 

between a motor anda horizontalaircon 
duit,Fig.5is asectionalviewinendele 
vationofthe carbodybolsterrestingonthe 
truckandconnected toverticalairconduits, ?ig.6isaviewinsideelevation,withamodi fedformofuniversalymovableconnections 
show?insection,Fig,7isasectionalview 
inendelevation ofamodifedferm of con 
nected vertical Conduits,Fig,8is a sec 
tionalplan view of the construction shown 
in Fg.7, 

Simiar characters of reference indicate 
same OrCorresponding partsin the several 
fgures? 
lwilnowdescribethevariousstructures shownin theaccompanyingdrawings,which 

drawingsilustrateformsof myinvention af 
presentpreferredbyme;?butitwilbeunder 
Stoodthatvarious modifigationsandchanges 
my be1nade without dep8rtingfrom the spiritofmyinventionandwithoutexceeding 
?hescope Ofthe claimsconcludingthisspeci 
fication? 
Referrigto?g,1,the body ofthecaris 

shownin dottedines? 
m/,m°8re motors suitablyinelosed and 

Connected by airconduits, - 
2?isthe Conduitforin-take ofair,running” 

lengthwise ofthe carbetweentheflooran 
bottom?Celing thereof,being P°död 8t 
one end with a broad mouth Yand at the 
otherconnectedwith theairpassageinthe 
plates orboxes1attachedto the carbody; 
the movement of the caris considered as 
beingtowardtheleft,Anotherform ofair 
in-take is shown as D°runninglengthwise betweentheroofandupperceingofthecar 
and providedwith a mouth b°,its connec 
tion withthecarbodybolsterbeingbymeans 
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of conduit °running verticaly n ornear 
thesidewalofthecar? 

ReferringtoFig.2the motors m/,and m° 
areshownin dotted lines with the connec 
tions between them and suitable plates or boxes1,whichareattachedtothecarbody 
and have apertures for the pass8ge of ar, 
therealsobeingaperturesin the lowercei 
ing Jof the caraboye1,,Inthe preferred 
form asshowntwo airconduitsCand Dare ?rmedbythesils?ytheloweree?ingJ,the 
foor H,andapartition Eplaced betweenJ 
8nd H,at.thecenterine ofthecar,The 
leftend of C(not here shown)is provided withanopeningfortheadmissionofairand 
the car beingin motion towardtheleftthe 
airentersinastreamwhichtakesthe direc 
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tion ofthelowerseries ofarrowsandenters one-halfofonesetofthe menbers1,2and8 
the motors through 1 andits connections, ü away andthe passage()into thel19top 
Having beenforcedthroughthe motors,by m°showninsection,,\lember? sprovided 
reasonof pressurecaused bythe moyement withaprojectioninahorizontalphueulyt 
ofthe°Etheairescapesthroughtheeor- ed to receye8nember,4,w??siding 
respoudingnotogCOnnectionsand box10n? 
theotherside ofthecenterline ofthecarinto 
the airconduit D,takingthe directionshown 
bytheupperseries ofarrows;thence,yany 
suitable?neans,the air may be Conducted 
throughthe carin orderto heatthesame, 
andbedischargedthrough anopening,such 
asS,placedintheroof o£the car,orthe air 
after ? themotors maybedirectlydis 
charged withoutsopassingthroughthe Car, 

Referringto Eig?3the gar body bolsteris 
shown restingonthetruckwith halfofthe 
motor m° removed and the connections 
betweenthe 8irpassageCandthe motor m/ 
showninsection, - - 

F,Findic&tethesils ofthe car body,H 
the foor and Jthelower ceilingthereof;E 
indicates a partition between ?e? 
Saidceilingatthe Center line ofthecar, 
C and Dindicate the?air passages thus ?Ormed,therebeingsuitable openingsinthe 

lower ceiling J atthe point at whichitis 
desiredtoconnegtthepassagesCand Dwith 
the conduitstothemotorsT/8nd m°. 
Menbers1aresuitableplates orboxesat 

tachedtothecarbody.eachhavinganaper 
t?eoforthepassagsofair,andhavingsuit 
able flanges é which are in contact with 
flanges fof members 2and arerctainedin 
such Contact,in Ordertoform atightjoint, 
by means of springssuchas r”andy,W, 
shownin Rig.5,or ? othersuitable means, 
Members28remadeasnugfitformembers 
3,whichinturnareattachedeithertothe 
truckbolster_ortothetruckframe as may bedesired.,Theairbeingforcedinthrough 
C,passesthroughthe p?ssages.formed By 
members1,2.and3,8ndenöers the motor ?/through 9thermembers.4?nd5forming 
the passage_O,asisshownin Fig,4,andthé 
motor m° by a?similar passage?Having 
circulatedthroughthe motorsthe_airpasses 
through alikeseries of passagesformed by 
anotherseriesofmembers5,4,3,2,and1,on 
the otherside of the eenterline ofthe car 
8nd?entering Dis condugted to a point of 
dscharge,,By the combination of these 
threemembers1,28nd3,asshown,thefol 
19wing motions betweenthe car body and 
the truck have been provided for The 
fangedSurfaces of members1and2arefree 
tomoveinrelationtoeachotherinahorizon 
talplane,cons^mentythetruckcanswivel 
Underthe car body without breakingthe 
joint between18nd2,Members2and3are 
üeei a Vertiea plane,consequently any 
variation in height between caf body aná truckbolsterisprovidodfor, 
Refer?ngto Fig,4,thereisshownaplan 

5viewofthemotorsandcarbodybolsteršifh 

joint;member4 is_provided withluges,a 
and b,the latter beingin contact with a 
fange con amenber5insuch ananneras 
tosecureatightjoint betwten4 and5;such 
contactis maintained by neans ofs1)rings? 
a,a,whichrestonflanges d projectingfron1 
the wal of nember 3 and press aguinst 
fanges aof menber4,or by.othersuitable 
neans,\lember 5issuitaby attached to 
the motorata convenient point,andjspro 
videdwith anapertureforthe passage ofair 
toorfrom the motor,Bythisco1n}ination 
of the horizontalprojection on nenber?, 
andthe menbers?and5,asshown,notion 
ina horizontalplane betweenthetrugkbol 
sterandthetrückframe,on which the no 
torsrest,isproyidedfor, - 

Referringto Fig,5,therejsshown,insgc 
tionalendelevation,asimplifiedview of the 
connectionsof theverticalconduits between 
theairpassagesCand Dandthe motors m^ 
and7m*, ? passageshaveheretoforebeen 
describedin connection?with Fig,3,The 
members2areshownasheklincontact with 
members bymeansofthesprings?,7,and 
?,?,which pressagainstintürnedfanges9 
of members2_andrestuponfanggsh which 
projectfromtheinnerwalofnember3, 

Referringto Fig,6,thereisshowniusec 
tional side elevation one of the Continuous 
passages betweenCand D,theairpassagesin 
the garbody,andthe motors m/,m°,witha modifiedarrangementofthesprings candy, 
which preserve the close gontact between 
Inembers1 and 2and members4and5,re? spectivey, By making asuficientlytght 
joint between members2and3 and3 and4 
*spectivey,thespjng?embes my be 
dispensedwith,ifdesired,buttheiruse may 
bepreferredinsomecases,Consideringthe 
airsuppy as beingattachedtQthe passage 
C,we ?? passage fron the Car bo?” 
throughtheopeningsinmemhers1,2,3,and 
4.and5to the motors?/,and m",through 
which.the air can pass by various waysto 
theotherside ofthémotorsardthencepass 
outthroughothersets 9f mem?ers5,4,3,2 
and1,t9?assage D? bedstibutedas de 
sired,Itisobviousthatthe direction ??e 
airmaybevariedandthat bothsetsof eiu bersmaybeusedtoconveyairtothemotors 
m/and m°,andthe air be alowedto(scape 
8t oncefrom the motoroutletsifso dosirod? 
Asmaybeclearyseenbyreferenceto Fig,6, 
the motionsaréprovidedfor,comprisingthe 
Swivelmotion betweenmembers1and 2,the 
verticalmotion between menbers 2and3, 
andthe horizontal motion betweenthe hori 
Zontal_projections3'andthe members 4,I 
havethusprovidedacontinuouspassagebe 
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tween the car-body andthe motos,com posedofmembersfeetop9veinrelationto éachother,butprovidedwithmeanstomain 
tainatightjointagainstleakage… - 
Referingto Fig7,thereisshow?insee 

tional end elevation a modifed form in 
which my_flexiblegonnectionsmay be em 
bodied?The members18nd2are hereso 
arrangedthattheirflangesaredisposedin ? 
verticalplaneand8reformedintheshapeof 
an arc Gfacircle having.the center9fthe 
·truck center plate A.8sits center,the air 
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passingfrom Cthroughthemegbers1,2, 
and3,asheretofore described?Such&Con structionmaybefurthermodifiedinorderto 
provideforthe passageofthe,airthrough 
thecenter_plate CastingA,itself,andthence 
into the bolster,but?the construction as 
showQis.preferred, - 

Referringto Fig,8,thereisshown asec 
tional?plan view?of the gonstruction de 
scribedin connectionwith Fig,7 
Inthefgureswhich haye üdecnbed 

intheforegoingportionsofthisspecification 
thevarious members1,3,and5 have been 
shown respectively as attached t9 the_Car 
body,the bolsterandthemotors,butthese? meübersmaybecastorformedasintegral 
portionsofthegarbody,bolsterormotors, 
asmy befound8dvantageQusinsomeCon 
structions?This may beilustratedinthe case of member3whichisshown_asparty 
withinthetruckbolster,but which_maybe 
constructedsoastoform anintegralpart of 
the bolster, · - - 

ters Patentis:, · - 
1,In combination with avehiclc,includ ingoperatingmechanism,of.8.horizontaly 

mövableconduiteonsistingoffaged mem 
bers interposed,between the vehicle body 
ands8idoperatingmeehanism? 
ing operatin 

45 

2?Incombination with a vehicle,includ 
mechanism,of a verticaly 

Hiovableconduitconsistingoffanged mem 
bersinterposed between the vehicle body 
andsgid operatingmech$nism? · 
3. In combination with8 Vehicle,9fmo? tors,aconduit,betweenthevehiclebodyand 

?id motors,said eonduit consistng of 
flanged members 8nd having &universal 
movementin relationto the vehicle body 
andsaid motors? - 

5 5 

,60 
?e?nsforgausingäcurrentof?atsbsta-fanged memberingontact with saidfrs? 

?f?idéaconduit comprsingapu 
5rality of fanged connected,sections,and 
mensformaintainingthe conduitsubstan?|? - tialyairtightatthepoints ofConnectiono?|other,8nd.8perturesforthe passageof?air? 

· ”?throughsaid members, thesgetions? - .?? ? 
5,Inelectric Vehiclesthecombination of 

a motor,8 chamber containjngsad?notor, 
ti8y 8tmospherig pressuretofowthrough 

??aid chambg and agonduit,eonsstingof 
,65, 

Bangedmembershavingauniversalmöve 
mentinrelation to ?e vehiclebodyandsaid 

8irthrough Saidmembers, 

é 

motor,foreonveyingtheairsoheatedtoand 
fromthe chamber, , 
?6?In electric vehicles in combination, flanged membersforming a.continu9us air 
passagebetweentheyehiclebodyandam9 
tor,südmembersbeing?daptedtom9vein 
horizontalandverticalplanesinrelationto 
each other, ? - 

70 

7,Inelectricvehicles,incombination,a eontinuouspassage consisting.of gonnected 
motor and meansformaintainingthejoints 
ofsaid passagesubstantiayairtightünder 
movementinverticaland horizontalplanes? 
8?In electric Vehicles,in combination, fanged membersišelosecontactformpga continuouspassagebetweenthevehiclebgdy 

andamotorandspringmembersadaptedto 
preservesaidflangedmembersincontact? 
9.In electric yehicles,in Combination, 

flanged membersinclose Contactformjnga 
con?nuouspass8gebetweenthevehielebody 

75 fangedmembersfromthevehicle bodyto8? 

80 

85 

andamotorandmeansformaintainingsaid, 
?nembersincontact attheir abuttingsur 
faces, ,\ 

10,In electric vehiclesin combination a 
90 

fangedmember8ttachedtothebodyof the 
Vehicle?asecond flanged mepberin close? contactwithsaidfrstmembefandadapted 
to movejn a horizontai plane in relation 
theretQ,andaperturesforthepassage ofair 
through Said members? 

11?In electric vehiclesin combination a 
fanged memberattachedtothebody ofthe 

- - , vehicle,a Second flanged member in close 
WhatIclaimand desiretosecure by Let-” 
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9ontactwithsaidfrs?member&nd means ? maintaningsuch contact,s8id members 
beingadaptedto moveina horizontalplane 

|inrelationto eachotherand havingaper= 
turesforthe passage ofair,·? - 

12,In electric vehiclesin combination a 
fangedmemberattached_tothebody ofthe 

contact with said frst member,a third 
fanged nember overlapping Rnd ftting 
aroundsaidsecond membérin_close contact therewith.8ndaperturesforthe passage of 
?18,Inelegtric vehiclesin combination 8 
Hangsdmember$ttachedtothebodyofthe 
vehicle,8,second_fanged memberin close 

1? 

vehicle,asecondfanged memberin close 
110 

115 

contactwithsaidfrstmember,athirdmem beroverl?pping$ndfttingaroundsadsee? Qnd memberinglosecgntaettherewith,said 
| Secondandthirdmembersbeingadaptedto 
?oveinavertical planeinrelationtoeach 

14?neleetricyehicles,incombination 8 
?8ngedmemberattachedtoamotor,asecond 
member and8daptedto movein avertical 
planein rel8tionthereto,8nd aperturesfor 
thepassageof8irthroughsaid members.? 

15,Inelectric vehicles,in combinationa” 
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fanged memberatt8Chedt08 motor,8Sec 
ond fanged member in Contact with said 
frst member,and means for maintaining 
Said membersin contact at their abutting 
Surfaces? * - 

16,In electric vehicles,in Combination,8 
fanged memberattachedto amotor,8sec 
Ond fanged memberin Contact with said 
frst menber,athirdfanged member over 
lappingandfittingaroundSaidSec0nd mem 
berin close contact therewith,said second 
andthird members beingadaptedto move 
in8 horizontalplaneinrelationtoeachother, 
andaperturesforthepassage ofairthrough 
Said members. - * 

17,In electric vehicles,inCombinationa 
flanged memberattachedtothebody ofthe 
vehicle,8 second,fanged memberin Close 
contactwithsaidfrstmember,saidmembers 
beingadaptedto moveina horizontalplane 
inrelationtoeachother,andme8nsformain 
tainingsaid membersin Contact,8 third 
flanged member overlapping and fitting 
around in close Contact with Said Second 

member,andadaptedto movein 8 vertipah 
plane in relation thereto,a projection in a 
horizontal plane of Saidthird memberover 
lappingandfttingaroundin Close Contact 
withafourthflanged memberandadaptedto 
moveinahorizontalplaneinrelationthereto, 
affthfangedmemberattachedtoamotorin 
Contactwith Saidfourth memberandadapt 
ed to-move in a vertical plane in relation 
thereto,meansfor maintainingsaidfourth 
andffth membersin contact,and apertures 
? the passage ofairthrough Saidfive mem 
6?S, * , 

18,InCombinationwithayehigle,890n 
duittherefor comprising a pluraity ofin 
flexible tubularsectionsmovable relatively 
to each other? 
Intestimony whereof I have signed my 

nametothisspecificationinthe presence of 
twosubscribingwitnesses? 

,FRANCIS M,BRINCKERHOFF? 
Witnesses: · · 

HUGH HAZELToN, 
RoBT.B. MoRTON? 
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