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UNITED STATES PATENT OFFICE? 

FLORIANTENTSCHERTAND LUDWIG CZISCHEK,OF VTENNA,AUSTRIA 
IUNGARY, 

MEANS FORELEVAT1NG ORLOwER1NG SH1Ps? 

8?ECTFTCATIONforming partof Letters PatentNo.643,171,dated Februay13,1900? 
AppicationfledMarch18,1899,8edalNo,709598,(Nomodel) 

@o Q//zuhony?7110z/co72ce772? 
Beitknownthatwe,FLORIANTENTSCHERT 

and LUDWIGCZTSCHEK,engineers,of Vienna, 
Austria-Hungary,haveinventedCertainnew 
and useful Improvement8in Meansfor Ele 
vatingor LoweringShipsorVesselsWithout 
Tevelor PondPortsand WithontSluices,of whichthefollowingisaspecification, 
Thisinvention relatesto improved means 

forthetransportation ofvesselsorshipsfrom 
One level to another,Among other means 
there have been proposed for that purpose 
movablesluicesintheform ofaclosedwagon 
with awater-basininitsinterior for there 
ception of the ship to be transported in a 
foating State,this wagon being moved par 
allelto its center line upon rails on an in 
clined plane, 
Nowthe object ofthe presentinventionis 

toreplacethe Said wagon bya drum Capable 
of being horizontaly revolved up and down 
therailsof the inclined plane,wherebythe 
Vesselto beraised orloweredislikewise Car 
ried up and down in a foating condition. 
The Saiddruminsuresgreat Safetyinwork 
ingandlittlefriction,therebeingnopuleys 
orwheelsemployed,Moreover,8ccordingto 
Ourinventiontwooppositely-inclined planes 
are usedinstead of asingleone,while level 
Dorts and tightening andlocking devices? 
Suchasare usedin Similar Constructionsfor 
thepassage ofvesselsintothebasin,andvice versa?aredispensedwithbytheemployment 
of the drum in place of the basin. 

In order that ourinvention and the man 
ner of carryingthesame into efect maybe 
fully understood,weshaldescribethesame 
withreference to the accompanying draw 
ings,in which? 
Figure1isa plan ofthe preferredform of 

ourapparatus?Fig,2isasection online22 
of Fig,1,Fig.3isasection on line 33of 
Fig,1,Fig,3°is alongitudinal Section of 
thedrum. Fig.3°isaviewshowingaweight, 
ropes,and pulleys,Figs,4,5,and6areSec 
tionsonline22of Fig?18t diferentstages 
ofthe movement of the drum?Fig,7 is a 
side View of the drum and inClined plane. 
Fig,8isa plan of a modific8tion,Fig8,9, 
10,and11aresections on line99of Fig,8, 

|Fig,12isa eentraltransversesection ofa 
modifieddrum. Figs.13,14,and158relon 
gitudinalSectionsshowing another modifed 
apparatus? - 

Inthe drawings,12indicateparallelcanals 
or Channels containing water,1 being the 
upper-level channeland 2the lower-level 
Channel… 
34areinclinesextending,respectively,from 

the bottoms ofthe upperandlowerchannels 
tothelevelsection betweentheirupperends? 
Extendingthe whole length of the inclined 
andthe connecting planes are guide-tracks 
5and preferablyracks66,paraleltherewith? 
78re underground paSSages Or0therways, 

and88'aregravitatingroller-weightsadapted 
totraveltherein,8 being under the upper 
Channell and8”under the lower Channel2? 
Said passages have parts 9 at their lower 
ends of lessinclinationthanthe upper part8 
forthe purpose hereinafter deseribed. 
10isalarge drum,the endsofwhich have 

centralopenings110f Considerably Smaller 
diameterthan the drum?The ends of the 
drum havefanges12,adaptedtotravelalong 
therails5toguidethe drum,preventingall 
movement ofthe druminthe direction ofits 
length… 
18aregearsonthe drumadapted toengage 

theracks66,The racks may have Smooth 
running-surfaces6”onone Orbothsidesofthe 
teeth,on whichsmoothSurfacesthe drum Or 
rimsthereon may rol? 
14indicatesspiralgroovesaroundthedrum 

toreceive and guide ropes wound and un 
wound from the drum,as hereinafter de 
scribed,To avoid Complication of lines, 
thesegroove8are omitted,except inthe en 
1argedsection,Fig.3°,Itisnotessentialin 
alcasestoprovidethesegrooves,Itis,how 
ever,preferabletO use them, 
15isanengine or motorattheupperlevel, 

and15”is an engine or motor atthe lower 
1evel,The particularform of these motors isnotimportant;buttheyshouldhavewind 
ing-drums1717”and suitable means(indi 
cated by hande16)wherebythe drums may 
be made towind orto unwindthe Series of 
power-rope81818',Rope818,0f whichthere 
may be any desired number,(two being 
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shown,)are Securedto drumS17,adapted to 
be driven in either direction or driven and 
released by motor 15,wound One or more 
times in the Same direction On Said drums, 
thence to and around drum 10,paSsing Over 
and spirallyaroundthe drum 10,the endsof 
the ropesbeingsecured tothe drum. ROpes 
18’from the left motorare SeCured to drum 
10,woundthereon oppositelytoropes18,but 
?assingoverdrum10,thencetodrumordrum8 
17”of motor 15,beingwoundin the Samedi 
rection and havingtheirendssecured tothe 
drum 17,Thereare also two Sets of ropes 
calledthe‘weight-ropes.”The seteonsist 
ing of ropes 20(fourbeingshown)are con 
nectedtodrum10at21,passaroundthedrum 
Oppositelytoropes18,thence underpulley22, 
Fig.3,over puley23,andthrough the right 
undergronndpaSSagestotherolingweights8. 
The Setof ropes24(fourbeingshown)arese 
euredto drum10,woundtherearoundoppo 
sitelytoropes20,and wound when ropes 20 
are unwound,paSSingfrOm the drum to and 
over puleys24,around pulley825,backover 
puley824,andto rolingweights 8”inthe 
left underground paS88ges orwayS? 
2626”are Canal-boatsorother boatsto be 

transferredfrom One leveltoanotherandCa 
pable of paSSingthroughtheopeningsin the 
ends of drUm 10,26 being shownin Figs.1 
and·2in its drum? 
The Operation of theapparatusthusfarde 

scribedis briefyasfolows:Thedrumbeing 
at the lowerlevel,asin Fig,1,andthe boat 
having beenfloated therein,motor15”is by 
handle 16 or otherwise Caused to unwind or 
alowed to unwind ropes18”from drum 17. 
Atthe Sametime motor 15is startedinthe 
direction towind up ropes18,thus rolling 
drum 10Upincline4? 

weights 8,which areat the top of inclined 
paSSage7,move downtheincline,helpingto 
raisedrum10,The partsaresoDroportioned 
thatweight8'reachesthebottom ofthesteep 
inclineasthedrum10reachesthetop thereof? 
(See Eig,4.) Duringthe upward movement 
Of drum 10 just described the weight88 re 
main at the lower parts of their passages, 
since drum10travelsupthe inclineas rap 
idlyas ropes 20are wound thereon,When 
drum 10passes puleys22,weights8beginto 
move up,0wingtothedirect pullon theropes 
around Said puleys,and when the drum is 
DaSSing acroSSthe flat portion between the 
inclinestothepositionshownin Fig.5weight 
8is movedoverthe lowerlittle-inclined part 
ofthe passages7,butlittleresistancetomove 
ment of the drum beingneeded,theweights 
atthistimemerelykeepingtherope8straight? 
Atthe Same time when butlittle poweris 
needed weights8’roloverthe lowerlittle-in 
Clined partsof theirpaSSages. Duringmove 
ment ofthe drum from the position of Fig.4 
tothat of Fig,5the motor15'shouldbebrak 
ingslightly,while motor15Continuestoroll 
thedrum,Whilethe drumis passingfrom 

Thismovement winds1 
TOpes18’on drum 10,Atthe Sametimethe 

?? - * 648,171 

the position of Fig.5into the water,Fig.6, 
motor15 exerts sufficient resistance(in ad 
dition tothe resistance of weights S,now be 
ingdrawn upinclines3)to cause the drum 
to descend graduallyinto the water of the 
upper level,wherethe boat will riseinthe 
drum,so thatit can be floated Out through 
end opening11,It will be underst00dthat 
thereisalwaysenoughwaterheldinthe drum 
bythe endsto float the boat,The weights 
are so arranged as to assist in raisingthe 
drum and alsotoresistit8descent? 
Referringto Figs.8,9,10,and11,an ar 

rangementisshownin which the motor de 
vicesarelocatedatoneendonly OfthetrackS. 
Thisissometimesmoreconvenient,15'isthe 
notorand16'itscontroling-lever,ROpel8" 
is Soconnected tothe drum of the mOtOraS 
to bewound up when the motor is Started… 
This unwindsthe ropefrom drum 10,atthe 
sametime roling the drum up the longin 
cline?Simultaneously rope 18',which is 
woundon its drum oppositelytO 18',is tin 
wound;butas drum10rolsupincline4 Said 
rope18"iswoundthereon,Asthe drum10 
moves np incline4 weight 8”rols downits 
Dassage or way,itsrOpe beingunwoundfrOm 
drum 10 byits rotation,The weight thus 
aidsthe motorin roling Up the drum?The 
weight-rope18°issosecnredtothedrum that 
the ropeandweight which assisted toraise 
the drum on plane4 resists the downward 
novement on plane 3 and while the drum 
ispassing across the horiz0ntalConnecting 
plane,Thisisefeeted,asindigatedin?g, 
10,bythe point of conneetion ofthe weight 
rope to drum 10 passing under the drum, 

| wherebythe weight-rope will be wound Up 
duringthe descent of the drum,drawing Up 
the weight,which thus aSSistSthe motOrin 
holding backthe drum,888hownin Figs.10 
and11. Rope 18' passes from the motor 
alongasubterr8neanpassage,underatension 
device 28alongincline4,underpuley29,to 
and under drum 10,asshownin Fig,9,AS 
drum 10passespulley29therope 18"passes 
up and overthe drum, 
In the modification shown in FigS?13,14, 

and l5a motor 15isused at One Side Only; 
butonerope35from the motor drum orreel 
extendstoandaround drum10,Fig.14?An 
otherrope36,oppositelywoundonits motor 
drum,passesthroughasubterraneanpaSSage 
37,aroundthe pulley38,and to drum 10,80 
88to be wound thereon a8the drum rolsto 
theright,Drum10isrolledtotheright by 
rope35,buttothe left byrope36?Veights 
may or maynot be usedwiththis form ofap 
paratus?A weight-rOpe and weight arein 
dicatedat S”,Fig.15,arrangedasin Eig,10. 
We do not limit ourselvestoany particular 
number of weights and rope8 nor to a par 
ticularnumber of ropesfrom the motor? 
Instead Of makingdrum 10asasimple Cyl 

inderitis Sometimes made asaCylinderwith 
rings40around it and adapted totravelon 
thetrack,withelastic devices42betweenthe 
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drum10andits load,Itispreferredtoform 
openingsin bothendsofthe drum;bnt this 
isnotalwaysessential, 
Foralthe ropes18,18,20,and 248piral 

groovesare preferably provided,and in or 
dertoavoid lateral displacement the ropes 
are put alternately in opposite directions 
around drum10,theirendsbeingattachedto 
the drum. 
We claim? - 

1,The combination with inclined planes, 
and Canals On diferent levelsbetween which? 
theinclined planesextend,ofarollingwater 
and boat holdingdrum,and meansforroll 
ingSaid drum oversaidinclined planesfrom 
one canaltothe other? - ? 
2,The combination with an upper anda 

lowerchannel,of aninclined plane extend 
ingfrom the lower Channelto a plane above 
the upper Channel,aseCOnd inclined plane 
extendingfrom the upper channelto about channels,and the oppositely-inclined con 
thesame heightasthe first inclined plane, nected planes betweenthe channels,andex 
theinclined planes being connectedatthe tendingabovethechannels,ofarollingdrum 

Clined planes,rackslengthwiseofSaidplanes, 
Circumferentialgearson the drumtoengage 
Saidracks,ropeswoundon the drum,means 
for pulling such ropes tounwind the Same 
therebyrollingthe drum up oneincline,and 
down the Secondincline? 
6,Thecombination with upperandlower 

Channels,and the Oppositely-inclined Con 
nected planes betweenthe channels,andex 
tendingabovethe channels,0farollingdrum 
adapted to travel on Said plane8from One 
channeltotheotherandtocarryaload,ropes 
wound on the drum,a motor or motorsfor 
operatingSaidropestorolthe drum upand 
down theinclines,otherropesonsaiddrum, 
andweights connected thereto and c0öper 
atingwith the motor or motorstoraiseand 
lowerthe drum on theinelined planes? 
7,The combination with upperandlower 

cylinderandringstoelasticallysupport the adrum adapted torolupand down Saidin 

top,adrum adaptedtorollupand downsaid adapted to travel on said planesfrom one 
inclined planes,ropes wound On the drum, channeltothe otherandtoCarryaload,ropes 
neansfor pulingsuch ropesto unwindthe wound on the drum,a motor or motorsfor 
Sametherebyrollingthedrum uponeineline,| operatingsaid ropestorolthe drum up and 
and means for retarding the roling of the down the inclines,a Set of ropes wound on 
drum down the SeCondinCline? the drum,weightsatthetop oftheir Course 
3.The Combination with an apperanda to which the last-mentioned ropes are con 

1ower channel,of aninclined plane extend-| nected,weights at the lower part of their 
ingfrom the lowerchanneltoaplaneabove|course,asetofropesconnectedwiththedrum 
the upper channel,asecondinclined plane butunwoundeonnected tothe last-mentioned 
extendingfrom the upper channelto about|weights,wherebytheweightsassistinrolling 
the Same height asthefirstinelined plane, the drum up one plane andin retardingits 
the inclined planes beingconnectedatthe descentdowntheotherplane? 
top byan approximately horizontalplane,a S.The combination withupperandlower 
drum adapted to rol npand down saidin- channels?inclined tracksfor arollingdrum 
clinedplanesandacrosssaidhorizontalplane, between andextendingabove the channels? 
ropeswound on the drum,meansfor puling arolingdrum,andone Ormore motorsthere 
such ropestounwindthesametherebyroll- ? for,ofinclined passages orways,weightsin 
ing the drum up oneincline,and meansfor Said passages,ropes Connected t0the drums 
retardingthe roling of the drum down the and to Said weights80that Saidweightsco 
SeCOndinCline. ? operate with the motor or motorsin raising 
4,The combination with an npperand a andloweringthe drum,? 

lower channel,of an inclined plane extend- 9,The combination with upperand lower 
ingfrom thelowerchanneltoaplane above channels,oppositely-inclined planes between 
the upperchannel,a Second inclined plane and extending above Said Channels,Said 
extendingfrom the upperchanneltoabont planes being adapted to support a rolling, 
the Same heightas thefirst inclined plane,| drum,0f Oppositely-inclinedweightpassages 
the inclined planes being Connected at the orwayS? · 
top,adrum adaptedtorollupand down Said 10,The Combination withupperandlower 

55 
inclined planes,tracks on Said planes on channels,oppositely-inclinedplanesbetween 
which the drum rolls,ropes wound on the and extending above Said channels,Said 
drum,meansforpulingsuchropestounwind planes being adapted to Support a roling 
thesametherebyrolingthedrum uponein-| drum,ropeswound onthe drum,and motor 
cline,and meansforretardingthe rolling of devicesforrolingthe drum upanddown Said 
the drum downthe secondineline. planes,of oppositely-inclined weight pas 
5.The combination with an upper anda Sages orways,rollingweights therein,and 

lowerchannel,ofaninclinedplaneextending|ropes Connecting the roling weightstothe 
from the lowerchanneltoaplaneabovethe drum and coöperating with°the motor de 
upperchannel,asecondinclined planeex- vicesin raisingandloweringthe drum? 
tendingfrom the upperchanneltoaboutthe |,11,The combinationwithupperandlower 
Same height a8thefirst inclined plane,the water-channels 1,2,inclined plane83,4,a 
inclinedplanesbeingconnected a?the top, drum havingendsclosed exceptat thecen 

meansfor retarding the rolling of the drum 
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terforaspace Suficient to admita boator otherfloat26',meansforrollingthedrnmup 
one incline,wherebyboat26”Sinksbelowthe 
Central Openings ll,the b0at,however,re 
nainingafloat,and meansforretardingthe 
rolingofthedrumdowntheoppositeincline, 
wherebythe drum movesgentlyinto thewa 
ter ofthe second channel,and boat 26”floats 
S0thatit Can pass out through an Open end 
of drum 10, 
12?Thecombinationwithupperandlower 

water-channels1,2,inclined planes3,4,gnid 
ingand Supporting trackson Said inclined 
planes,adrum havingends ClOSedexceptat 
thecenterforaspacesuficienttoadmitaboat 
orotherfloat26',surfacesonthedrumadapted 
torolon said tracks,meansforrolling the 
drum up oneincline,whereby boat 26'sinks 
belowthe Centralopenings11,the boat,how 
ever,remainingafloat,and meansfor retard 
ing therolling of the drum down the oppo 
siteincline,wherebythe drum movesgently 
into the water of the Second channel,and 
boat26”floatssothatitcan passoutthrough 
an Openend ofdrum10. 
13,The Combinationwith upperand lower 

water-channels1,2,inclinedplanes3,4,guid 
ingand Supportingtracksandrackson Said 
inclined planes,a drum having ends closed 
exceptat the CenterforaspaceSuficient to 
admita boat or other foat26',surfaces on 
the drum adaptedtorolon Saidtracks,and 
gearsonthedrumengagingtheracks,means 
forrolingthedrum up oneincline,whereby 
boat26”sinksbelowthe centralopenings11, 
theboat,however,remainingafloat,andmeans 
forretarding the rolling of the drum down 
theoppositeincline,wherebythedrum moves 
gentlyintothe water ofthe Second channel, 
and b0at 26”float880 thatit Can pass out 
through an Open end of drum 10. 
14?Adrum forraisingandloweringships 

in combination withracks,toothed rimsen 
gaging with Such racks and working ropes 
woundatoneendaroundthedrumandatthe 
otheron motor-drums? 
15?In a device for raising and lowering 

Ships,aship-carryingdrum,a mot0?-drum,a 
drawingorworkingrope,apuleyoverwhich 

therope passes,an nnderground passage for 
therope? 
16?In a device for raising and lowering 

shipsadruminCombinationwithSupporting 
rings,andintermediate Springs. - 
17,Adrumform0VingCanal-b0atsandthe 

likefrom one levelto another,Consisting of 
acylindricalbody,withpartially-closedends, 
the ends having Centralopeningsadaptedto 
admitthe boatto be moved? 
18,Adrumformovingcanal-boatsandthe 

likefrom oneleveltoanother,consisting of 
acylindricalbody,with partially-closedends, 
the ends having Centralopeningsadapted to 
admitthe boat to be moved,Saiddrum hav 
ing cireumferentialgears? 
19,Adrumformovingcanal-b0atsandthe 

likefrom one levelto another,consisting of 
acylindricalbody,with partialy-closedends, 
the ends having Central Openingsadaptedto 
admitthe boat to be moved,8aiddrum hav 
ing circumferentialgears andtrack-fanges, 
20?Adrumformovingcanal-boatsandthe 

likefrom onelevelto another,consisting of 
acylindricalbody,with partially-closedends, 
the ends having centralopeningsadaptedto 
admitthe boatto be moved,Said drum hav 
ing Spiralgroovesadapted toguideropesaS 
theyare woundthereon… 
21,Adrumformovingcanal-boatsandthe 

like from one levelto another,consisting of 
acylindricalbody,with partially-closedends, 
the endshaving Centralopeningsadapted to 
admitthe b0atto be moved,Supporting-rings 
aroundthecylinder,andintermediatesprings, 
22?The Combination withinclined planes, 

andarolling boat-moving body,of motorde 
vicesand coöperatingweightsforraisingthe 
drum on one plane andforretardingits de 
8Cent On the Other plane. 
Inwitnesswhereofwehavehereuntosigned 

ournames,this3dday of March,1899,inthe 
Dresence oftwosubscribingwitnesses? 

FLORIAN TENTSCHERT, 
LUDWIG CZISCHEK, 

Witnesses: 
JOHANN LUSH, 
ALVESTO S. HOGU?? 

50 

55 

65 

75 

85 

  


