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4o C/ZZphon??7720Z/co72cer72: 
Beit knownthatI,JOHNC.HENRY,aciti ZenOftheUnitedStates,residingatWestfield, 

County of Union,State of NewJersey,have 
invented Certain new and useful Improve 
mentsin Electric Cars,ofwhichthefolowing 
isa Specification. 
Thisapplicationisa division of myappli 

Cation,SerialNo.325,244,fledSeptember27, 
?889? 
IMyinvention relatesto certain improve 

ment8in electric cars,which Iwillfirst de 
SCribe with reference to the accompanying 
drawings,pointingoutintheclaimsthenovel 
artS? 
In Saiddrawings,Figure Iisatop view of 

the car-motor frame,Fig,IIisasideview 
thereof Fig,IIIisatop viewofthe speed 
controling mechanism,Fig,IVis aside 
View thereof,Fig,Visa side view of the 
stafthere0f,Fig,VIisa plan view of the 
lockonsaidstaf,Fig.VTIisaplanviewofthe 
motor and power-tranSmitting mechanism… 
Fig.VIIisasideviewthereof,Fig,IXis 

Fig.X 
isanendviewthereof,partlyinaxialsection. 
Fig.XIisaview ofthesidethereof opposite 
tothatshownin Fig,IX,Fig.XIIisaside 
View,andFig.XIIIisanaxialSectionalview, 
of the driving-pinion,Figs,XTVand XV 
aresimilarviews oftheintermediate pinion, Figs.XVIandXVIIarerespectivelysideand 
endviewsofaconicalbearing,Figs.XVIII 
and XIXare face andSectionalviews of the 
Cap of Said bearing,Eigs.XXandXXIare 
SectionalandSide Views of therollerforthe 
intermediate pinions,Fig.XXII is aside 
View Ofthe brake-shoe. 
48isthe Car-b0dyframe,made of L-iron, 

havingSupport Onthe Outerendsoftheaxles 
49 oftrack-wheels30? 
ThemOtor,COmprisingbar-fieldsandasuit 

able rotaryarmature,is mountedin aframe 
SupporteddirectlyupOnthe Car-axles,Each 
ofthe bar-field magnets20issecurelybolted 
atits end to a CrOSS-yoke 21,which Cross 
yokesare united bythe removableside bars 
orframe-piece851,Thecross-yokesaresup 
DOrtedattheirextremitiesuponthecar-axles, 
One beinghungonsmoothbearings52onone 
axle,whilethe otheratthe otherend of the 

frame hasa universaljoint,Consisting of a 
trunnion33,engaginglooselyinthe doubly 
faredeye ofaclip54,inwhichtheotheraxle 
runsloosely,The motoristhus supported 
on both axles withoutinterferingwithsuch 
slight relativemotionsofthe axlesas may be 
caused by obstructionsonorirregularitiesof 
thetrack orbythe rounding of curves,To 
enablethearmaturetoberemoved,itisonly 
necessarytounboltthe outerside barofthe 
frame,there being no brake-shoes or brake rodsintheway? 
Thearmature-shaft36(seeFigs.IXandX) 

bearsneartheend oppositetoitscommuta 
tor458Smal pinion55,whichgears withtwo 
larger pinions56,and the latterinturn en 
gageaninternaly-to0thedgear-wheel57,Car 
ried byafriction-wheel58,whichrunsloosely 
On the armature-shaft,The friction-wheel 
58isinterposed betweentheinternalgear57 
and the armature-shaft toreceiVethe wear 
shoe74,80thatthe strain oftherope wilbe 
directlyoverthebearing,The pinion856are 
keyed to pins 59,which,together with the 
armature-shaft36,runinconicalbearings60. 
The said bearingsaresplit(see Fig.XVI) 
andare drawntight intheir conicalSeatsto 
take up wear,andoilisretainedand dustex 
Cludedatthe Sametime bySCrew-capS61? 
The Seat8OrbearingS60areinlineina bar 

62,whichisformed orfxedonadisk63for excludingdustfromthenest ofgear-wheels 
555657?The bar 62iS bored from end to 
endat 64in line with holes in the Conical 
bearings,80that al bearings Can be lubri 
catedat once?The ready meanSOflubrica 
tionthusafordedis VeryimpOrtant? 
Each bearing hasafinorkey65(see Figs? 

XVIandXVII)toengageinacorresponding 
grooveinit88eat and keepitfrom turning, 
sothatthe lubricating-holesinthe bearings 
wilremainin line with thosein bar 62.” 

Perforated disks66 are placed upon the 
pins59,These disks haveSmoothly-turned 
circumferences,which bear onaturnedring 
uponsleeve58°behindthe Centralpinionand 
onaninternalturnedring behind the outer 
gear57,anda8theseringsareatthe pitch 
line ofthegearsbywhichtheyaredriventhe 
peripheralspeed of alisthe Same,Conse 
quentlythe disks rol between the central 
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Dinion andthe outergear and haveasliding 
contactonlyontheDinspaSSingthroughtheir 
centers?Onthe side of the pinion 56Oppo 
sitefrom disk66andSurroundingthe pin 59 
isawasher06°toDreventthe hubofthe pin 
?ionfrom wearingthe bushing, 
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The bar 62 hasfixed toit a pin 07?which 
formsthe wrist ofaCrank68,Onthiswrist 
isclampedthetwo-part Connecting-rod69,of 
theformshownin Fig.VIII?The connect 
ing-rodis“bridged”toinsurestifnessver 
ticaly,though not of suficient horizontal 
thicknessto prevent slight lateral fexure? 
Both axlesare Cranked inside of the wheels 
at70,andtothesecrankstheendsofthecon 
necting-rod are clamped,bringing al the 
mechauism under the car-body,An outer 
bearingforthe Crank 08is provided by hav 
ingits axis71enter a central bearingin a 
stif bar72,whoseendsareclamped loosely 
on the Car-axles,The overhanging motor 
shaftisthuspreventedfromspringing,The 
bearing of bar72on one axleisclose-fitting 
toaford rigid support to the axis,whileat 
the other end slight angular motion of the 
axleis provided for bya bearingelongated 
horizontally,as indicated in dotted lines, 
Fig.VIT,Tooneoreachaxleiskeyedafric 
tion-wheel73,A wooden shoe74(see Fig, 
XXII)is placed on each friction-wheel58 
and73. 
7575arethe speed-regulating and brake 

stafsSupported vertically on each ear-plat 
form,Saidstafshavesquarenotchedwheels 
70(SeeFig.VI)withwhichsquare-toedhinged 
pawls77engage bygravitytolock the staf 
from movementineither direction,By de 
pressingthe outerend of8aid pawlwith the 
footthe staf is releasedand may beturned 
in either direction?The handle 79 of the 
Staf mayberemovedfrom oneend ofthecar 
tothe other,Adoublerope,cable,orchain 
78is fixed by staples or otherwise to both 
Stafsandrunstherefromaroundtheshoes of 
bothfriction-wheels58and73,Theshoesare 
oflarger diameterthantheirwheels,soasto 
Spring out when released,It will be seen 
that they take the wear and preserve the 
ropesorcablesandthat theyare readiyre 
placed,The doubled ropeis used by pref 
erence,asthis permits one endto be Dassed 
betweenthe two strands of the other,and 
Strain Ontheropeineitherdirectiondoesnot 
tendtotiltortwistthefriction-wheel,thetor 
sionalefort being balanced,Aturnbuckle 
S01sinterposedintheropetoalowthe lat 
tertobetightenedwhenrenderednecessary 
bythestretchingoftherope, 
The brake-chains or motors,or both,of 

otherCarsinthe train may be connectedto 
the cable bymeansofthe cableX,(shownin 
Fig,IV,)Sothat by operation oftheoneca 
ble7SOn One Carthe brakes and motors of 
althe carsofthetrain may beafected, 

Itis designedtousea motor of high ef 
ciencytoslowspeed of,Say,8even hündred 
revolutions per minute?andto have the ar 
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nature turn Constantly at maximtlm ef 
ciencywhetherthe Carismovingor8tanding 
still? 
Beforeleavingone platform the motorneer 

locksthestafthereofandtakes with himto 
theother platform the handle79,Tostart 
thecar,hereleasesthe staf andturnsit80 
astoslackentheropeonthe shoe of brake 
wheel73,thusfreeingthe axle,andtleSane 
motiontightensthe ropeonthcshoe of wheel 
58and preventsits rotation,The internal 
gear57,being held bywheel58,is also sta? 
tionary,and pinion 55will cause pinions56 
torotatewith theirpins59andrevolveabout 
the pinion 55,carryingwith themthe Crank 
68andsodrivingthe car-axles through rod 
69withavaryingspeed depending up0nthe 
tensionapplied totherope. 

It wilbe8eenthatthespeed of thearma 
tureisgeareddowntothe extent desired by 
thegears555657, 
Tostop the car,itis merelynecessaryto 

unlockthestaf75andturnitintheopposite 
direction,The motornow freelydrivesthe 
nest of gears,the gear 57 running freely 
around,and the axles being Connected by 
rod 69 both axlesare braked?It willbeseen 
thatbutlittlepowerisreguiredofthemotor 
neer,A880on as the shoe is clamped on 
eitherfriction-wheel5873theimpetusofthe 
car or ofthearmature will of itself tighten 
thegrip,theropebeingsoarrangedthat8aid 
wheelwilturn overtoward the staf being 
operated,The operatorthus Onlytakesup 
the slack end with hi8stafandallthestrain 
comeson thelocked Staf Onthe rear plat 
form,Vith thisform of transmitting and 
brakingmechanismthecontrolof the caris 
efectively in the hand8 of the motorneer, 
tractionisobtainedfromalofthecar-wheels, 
the use ofthe usual hand-brakesisaVoided, 
thespeed-reducingmechanismisin compact 
andstrong formandisthoroughlyDrotected 
from dust,andtheDarts maybefreelylubri 
Cated? 
IIavingthus described myinvention,the 

followingis what Iclaimas newthereinand 
desiretosecure by Detters Patent: 
1,The combination oftwo driving-axles 

havingsuitable Cranks,a motor mounted on 
andbetweensaidaxlesbyanon-yieldingsup… 
port,aCrankoperated bythemOtor-shaftand 
rigid Connecting-bar hung byrigid or non 
yielding Support on the three Cranks,snb 
stantialyassetforth. 
2,Thecombinationinanelectriecar,ofan electric motorthereon,adriving-shaft,plan 

etary orepicyclic gearfrom the motor-shaft 
thereto,afriction-wheelontheinternalgear 
OfSaid planetaryorepicycliCgear,afriction 
wheel carried bya car-axle,brake stem or 
Stems anda Cablefixedtosaidstemorstems 
and passing around both of said friction 
wheels,wherebywhenabrake-stemisturned 
inonedirectionfrictionisappliedtothewheel 
On the Car-axleandthe movement of the Car 
isarrested,while whenitisturnedintheop 
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p0site directionthe cableistightenedonthe 
friction-wheel of the internalgear and the 
motionofthecaraccelerated,substantialyas 
Setforth? 
3,Inanelectric-raiwaycar,the combina 

tion Ofa motor,aninternalgearmountedon 
itsshaft,afriction-wheelcarried bysaidin 
ternalgear,aspring-brake bandaroundthe 
Same,a Cable woundonSaid bandand means 
forinCreasingordecreasingthetensionofthe 
Cable80a8tostopor checkthe movement of 
theinternalgear? 
4,In an electric-railway Car,the Combina 

tion Of a motOr,aninternalgear mountedOn 
itsshaft,afriction-wheelcarried bysaidin 
ternalgear,afriction-drum On the Car-axle, 
aspring-brake band encirclingeach,8 Con 
tinuous cable passing around Said brake 
bandsand meansforinCreasingordeCreasing 
thetension of Said Cable? 
5?Inan electric Car,the Combination of a 

motor,gearingonthe motor-shaftControlled 
byaclutch,afriction-brake onthe(ar-axle 
and Connections from both the Clutch and 
friction-brake to Operating devices at both 
ends of the Car,80that either may be Oper 
atedat willfromeither end ofthe Car? 

6. In anelectric-raiway Car,the Combina 
tion ofanelectric motormountedonand be 
tweenthe Car-axles,a driving-Crank,speed 
reducinggearsfromthemotor-shaftthereto, 

3 

Cranked axles,a connecting-rod from Said 
driving-Crankt08aid Crankedaxles,andan 
outside bearing for Said Crank and shaft 
mountedonthe Car-axles,8ubstantialya8Set 
forth? 
7,The COmbination Of a motor-shaft,an 

epicyclic gearthereon,afriction-wheelcon 
1ectedtothe outergear-wheelthereof,hav 
ingadirect bearingonSaidshaftand8 Cable 
forbrakingSaidfriction-wheel,wherebyforce 
appliedtothe Cable wilnottwistor cant the 
gearorfrictionwheelontheirshaft? 
8,The Combination inanelectric-railway 

car of a motor having bar-felds,Cross-yokes 
Supported at their extremities on the Car 
axles,and removableside bars,allunitedto 
gether by Said cross-yokes at the neutral 
Doints,andanarmature8upportedCentraly 
in Said Side bars? 

9,Inanelectric-motorcar,the Combination 
ofaconstantly-operating electric motorand 
aclutchforconnectingthe armature of the 
motor with and disconnectingit from the 
drive-wheels;witha brake mechanism,and 
Suitablemechanismconnectingthebrake and 
clutch,and timed for operating the twoin 
SUCCeS8ion? 

- JOHN C,HENRY? 
Witnesse8: 

HERBERT KNIGHT, 
HARRY E. KNIGHT, 
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