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Zo CZZ7ohonv?772C/Conce772? 
Beit knownthat I,MTLTONH.BRONSDON, 

a citizen of the United States,residingat 
Providence,inthe County of Providenceand 
State of RhodeIsland,haveinvented Certain 
new and USeful Improvement8in Inclined 
Railways;andIdoherebydeclarethefolow 
ingto be afull,Glear,andexact description 
Of the invention,8uchas willenable others 
skiledin the arttowhichit appertainsto 
1nake andusethe Same,reference beinghad totheacCompanyingdrawings,andtoletters 
ofreference markedthereon,which form a Dart ofthisspecification, 
My presentinvention relatesto improve 

mentSininClinedrailways,orrathertomeans 
for Controling the movements of street or 
tramway Carsin aScending and descending 
gradient8 and forming part of atramway 
SyStem… 
IninClined railways Communicating,say, 

ateitherendwithandformingacontinuous 
part OrCOntinuation of the morelevelpor 
tions of the railwayit has been usualhere 
tofore to provide suchinclined ways with 
COnduits having movable endléss ropes or 
Cables mountedthereincombinedwith Coun 
terweights Connected with the cables and 
meansfor detaChablyseCuring the latterto 
the Car? 
The object I haveinviewistoprovidein 

clinedrailways withanimprovedsystemfor 
increasingthe eficiencyand safety of8uch 
railways,the invention being more particu 
larlyapplicabletoroadswheretractionalone 
isnott0 be depended Uponto move the cars 
up and down theihcline. 
? myinvention Iemploythe electric or 

troleySystem of propulsionsoarrangedthat 
the weight of a descendingcargrippedto a 
Cable Operates to elevate a heavy Counter 
weight rigidlyseCuredtothecable,thelatter 
being mountedina conduit parallelwiththe 
tracks orrails,The power of the electric 
CurrentCOmbinedwithSaidelevatedcounter 
weightoperatestoelevate orhaulthe carup 
theinCline,anautomaticaly-operatingtrip 
ping device beingemployedtodetachorun 
gripthe Carfrom the cable. 
Myinventionfurtherconsistsin providing 

theincline portion of the railwaywith an 
auxiliaryconductorortroleyandanelectrie perandlowerends of the inclinedraiway. 

motor mountedin the C0nduitCapable ofac 
tuatingSaid cable and,counterweight,com 
binedwith aSuitable multipolar switchand 
ConnectingmeansmountedOnthe Car,where 
bytheelectriccurrentmaybereadilydiverted 
from the main Conductor to Said auxiliary 
conductorthroughthe mediumofthe switch 
to Said motor,or,if desired,the Current may 
beutilizedfor operatingthe car-motor and 
cable-motor conjointly by simplychanging 
the poles ofthe Switch,Anotherfeature of 
myinvention residesin providingthe cable 
with an automatic power braking device for 
Controlingthespeed of the Car,both in as 
Cendingand descending,alas wil be more 
fully hereinaftersetforthand claimed. 
Inthe fouraccompanyingsheets of draw 

ings,ilustrating myinvention,Figure lisa 
sideelevationshowingthe positionandrela 
tion ofthe parts whenthe car hasarrivedat 
ornearthe top of the grade andis stillat 
tachedtothe Cable,theconduitbeinginsec 
tion,Fig,2is practicalya plan viewofthe 
Cable mechanism,the Car?being omitted. 
Fig.3is atransverse Section taken on line 
22 of Fig,2,Fig.4 is a similar section 
takenOnlineV3/of Eig,2,Fig,5isaside 
View,in enlarged Scale,Showing the Cable 
winding drums and automatic Controling 
nechanism Orpower-brake,thegearing and 
cable-aCtuating motor being Omitted,Fig, 
6is a plan viewincluding the motor and 
gearing,Fig,7isa partialsideview ofthe 
governor or Controling mechanism,showing 
aposition ofthe parts when the brakeisin 
action,Rig,8isaside elevation of atram 
wayortroleycarasprovidedwith meansby 
whichtheelectric Current maybeshuntedor 
diverted to an auxiliary motor arranged to 
actuatethe winding-drums shownin Figs.1 
and2,Fig.9isasideviewshowingamodi 
fiedform of cable-pulleysadapted to belo 
CatedattheupperendOftheinclinedrailwa 
inlieu of the winding-drums. Fig,10is a 
plan view of the Same,Fig,11 is atrans 
Verse Section,taken through the Car-base, 
slot-rails,and Cable,Showingthegripper or 
carrierclampedtothe Cableasin use,Fig, 
12isa correspondingsideview of the parts, 
Fig.13isa planview,the8amealsoshowing 
trippingorreleasing mean8fixed atthe up 
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?notor B,The ear,as drawn,(see Fig,8,)is 
further providedwithanauxiliarytroley 
pole *,arrangedtoreceive Currentfrom the 
Conductord°,alsoabipolarswitchK andcon 
ductor#,COnnectingSaidswitchandrheostat. 
ACOnductor#Unitesthepole?ndrheostat,a, 
similarConductor*unitingthepole*andter 
·minal*,ASuitableconductor*Connectsthe 

withtheotherterminal?/,or,in 
0therwords,theusualConductorleadingfrom 
therhe0stattothe motors Discutand pro 
videdwithaninterposedswitchk,thelatter 
beingcombinedwiththeauxiliaryconductor 
d°,pole*,andCOnnecting-wire*,alaselearly 
Shown? · 

Fromtheforegoingitisobviousthatthe 
motorman Can readily 8witch the current 
frOmthe maind tothe insulated branch 
main d°,Communicating diregtly with the 
Cable-motor B,bysimply manipulatingthe 
TheOStatandswitch,Asshownin Eig.8,the 
Current passesfromthe maind/tobranchd°, 
via pole?,wiret,rheostat T,switch k,wire 
*,andpole*,If desired,thecurrentmaybe 
?tlizedsi?itaneousyinsaid motors?and 
B bysimplyswingingthe?Switch? to the 
Centralor midposition,(seeFig,14)and by 
Swingingthe Switcht0the lowest position 
the motor Bis Cutoutaltogether,thecurrent 
thenpassingtoandenergizingthe motors2. 
(See Eig.15.) - 
AS just Stated,my invention embodies 

meanSwhereby the Same Current usedfor 
propelingthe Caratgrade mayalsobeutil 
izedforeleyatingthe Cartpaninclinedrail 
way. ItalSOCOnsistSin meansforautomat 
iCalyGOntrolingthe paSSage ofthe Cardown 
Saidinclinedway,the devicebeing morepar 
tiCularlyadapted to be brought into action 
Whenthe Carsare welladen. 
In Figs.5and 6thetwo *nding OrCable 

drivingdrums bare represented asgrooved 
orturnedat b*t0 receive 8 brake strap or 
band f One end ofthe bandisattached to 
afixed Stud b",the otherend,after passing 
the bandroundthetwodrums,beingsecured 
t0apiston-rod_e,havinga piston e,working 
inasuitablecylindere?(SeeFig.5)Water 
OrOthermedium underpressureisintroduced 
into the Cylinder by means of a pipe h,its 
inlet beinglOCated between the front head 
and piston,AS drawn,Dindicates portions 
0fawel-knownform offy-balgovernorca 
?able of being driven byabelt m,1eading 
frOm One of the drum-shafts b",Theverti? 
CalgovernOr-rod7?isjointedatits lowerend 
to alever y,Connectedwithasuitablestop 
C0ck Or Valye h/,10cated.in the pipe h,A 
Similar COCk Or Valve h”is located in the 
brangh or discharge pipe h°,leaáing from 
pipeh.?Tothestem ofthelast-nameávalve 
is attaChed an Operating-lever7?,the latter 
beingjointedtothelever7/byashortlink7?. 
I would Statethatthe relation of the two 

Valves t0 each otheri88uch that when the 
governOrisstationaryoreyen revolvingata 
nOrmalrate Of Speed,88shownin Fig.5,the 

?let-Valve Wremainselosed,theoutlet-valve 
h*then being Open; but upon accelerating 
thespeed ofthegovernOrbeyondthenormal 
limit,duet0aninCreasingspeedOfthewind 
ing-drums b,theaction ofthegovernopele 
Vates the rod71,thereby Openingtheinlet 
Valve h/andat Substantialythe Sametime 
Closingthe Outlet-Valve h°,thusadmitting 
water under preSSureagainst the piston e^ 
and causingthe brake-Strapto more Snugly 
engagethe drums b,the restdt beingtore 
duce orchecktheirrotation?Thegovernor 
rod meanwhileinfalingclosesinlet-valve W 
andopensvalveh°,as before described? 
Inlieu ofthe winding-drums?thecable 

-c may be paSSed around guide-pulleys b", 
Inounted at the upperendof the eonduit, 
substantialya8shownin Eigs.9.and10,the 
gripping devicein_Sughgaseworkingprac 
ticallythesameashereinbeforedeseribed? 
IClaimas myinVention? 
1:In aninclinedraiway,thecombination 

withaSuitably-mounted Cableandaeounter 
weightattaChedthereto,0fwinding-drums 
for OperatingSaid Cable,a Stationarymotor 
adapted t0 rotate the winding-drums,aCar 
arranged tobe detachably Connectedtothe 
Cable,8nd mean8 mounted Onandactuated 
fromthe carforeontrolingtheactionof8aid 
Stationary motor,Substantialyas deseribed 
and forthe purposesetforth… 
2,Inaninclinedrailway,formingpartof8 

troleysystem.thecombinationwithaweight 
Carryingcable mountedina Conduitanda 
Stationaryelectric motor foroperating Said 
Cable,of anelectricaly-propelledcar,agrip 
Ding device for detachably connecting the 
CartotheCableautomaticaly,andaSwitch 
andintermediarymeanSCapableOf beingaC 
tuatedfromtheCarforenergizingSaidélee 
triemotorat wil,substantialyas described 
andforthe purpose hereinbefore Setforth… 
3,In an electric-railwaySystem provided 

withamainconductororfeed-wired/charged 
withelectricityfrom any Suitablegenerator 
Or Source of Supply,the COmbination With a 
Suitably-mountedcable,astationary electric 
motorforactuatingSaid Cable,andabranch 
feed-wire d°insulated-from Said main Con 
QuCtOr and COnneCted tO Said mOtor,0f an 
electric carin normal engagement with8aid 
main COnductorand propeled byelectricity 
therefrom,8gripping devicearrangedto de 
taChably COnnect the Cart08aid Cableauto 
naticaly,andamultipolar Switch mounted 
Onthe Caradapted to be manipulated Soas 
to divert the Current from the main Conduc 
tortothe branch Conductord°andthe cable 
actuatingmotOr,forthepurp0Sehereinbefore 
Set forth? * 
4,In an electric-railwaySystem,the Com 

bination witha motor-drivencablec having 
a CounterweightattaChedthereto,of a main 
Conductorthroughwhichtheelectric Current 
pa8Ses,abranchCOnductOrinSulatedfromthe 
main COnductOr Capable of energizing Said 
Cable-actuating motor,8 Car provided with 
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an electric motor,andaCOntroler Communi 
catingwith Said main conductor,terminals 
communicatingwith8aid motorandwith the 
Said branchConductor,andaswitcharranged 
tocontact with Saidterminals,wherebythe 
eurrent maybeswitchedfrom the main Con 
ductorto the branch COnductor to energize 
the cable-motor,orfrom the main Conductor 
tothe Car-motor,Substantialyas desCribed? 

5. In aninclinedrailway,the combination 
with8 Cable C mounted in 8 COnduit andar 
rangedto begrippedto a Car,and wheelsor 
drumsoverwhichthe Cable passes,of means 
forpropelingthe Cable,abrakebandorstrap 
connectedwith Saiddrums,agovernordriven 
and controlled by the drums,a Suitably 
mounted piston Connectedwithanend ofthe 
brake-band,and Valves actuated bythe gov 
ernorforadmittingwater or other medium 
under pressure against the piston and ex 
haustingit therefrom,Substantially as de 
SCribed? - 

6,In aninclinedraiway,thecombination 
with aSuitably-mounted Counterweight-car-| 
rying Cable provided with agripping device 
wherebyit Can be detaChablyseCured to a 
car,of an automatically-operative braking 
device controlled bySaid Cable,8aid braking 
means COmprising a friction-band,8 water 
Cylinder havinga piston Connectedwith Said 
band,Suitably-arranged water?piping and 
Valvescommunicatingwiththe Cylinder,and 
agovernorconnectedwithandControllingthe 
action of Said Valve8,8ubstantialyas here 
inbefore described and forthe purposeset 
forth, 
7,In aninclinedrailway,the Combination 

withacablecprovidedwithaCounterbalance 
weightarrangedinaconduit,of the carrier 
member clampedtoSaid Cable havingaslot 
ted head portionextendingabovethetracks 

surfacearranged to receive thegripper-arm 
7ofacar,Self-lockingarmsorleversmounted 
atthe ends of the Said headfor holdingthe 
gripper-armin place,and Suitably-located 
fixedtripping-barsadaptedtocoact with the 
locking-leversforreleasingthegripper,sub 
stantiallyas de8Cribed, - 

8. In aninclined-railwaySystem,the Com 
bination of acablec and Counterweight lo 
Catedina Conduit belowthe track-rails,the 
Cable being mounted asfolows?oneend of 
the cableisfixedand paSSes down the Con 
duitandaroundthe uppersheave mounted 
in Said Counterweight,thence back over de 
flecting-sheavestothetop oftheincline,then 
aroundfixedSheavesordrumslocatedthereat 
and downwardyalongthe center ofthe con 
duit to the bottom of the incline,thence 
around guide-Sheaves and upwardly and 
aroundthelowerCounterweight-sheave,and 
finaly back toatension-weighthavingfree 
novement,substantialyas hereinbeforeset 
forth? - 

9,InarailwaysystemprovidedwithaCable 
mountedinaslottedCOnduit?the COmbination 
with the carrier clamped tothe Said Cable, andalongitudinaly-extendingheadintegral 
withSaidcarrier,ofalateraly-movablegrip 
per-arm SeCuredto a Carforming part of the 
railwaysystemandinterlockingwiththehead 
portion of Said carrier,and fixed tripping 
memberSlocatedattheends of Said COnduit 
arrangedt0C0act with the Carriert0release 
the car therefrom automaticaly,substan 
tiallya8 deseribed? 
IntestimonywhereofI have afixed mysig 

naturein presence oftwo witnesses? 
IMILTON E[,BRONSDON, 

Witnesses: 
GEO.H.REMTNGTON, 
REMINGTON SHERMAN, 
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