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UNITED STATES

PaTenT OFFICE,

FLORIAN TENTSCHERT AND LUDWIG CZISCHEK, OF VIENNA, AUSTRIA-
HUNGARY.

MEANS FOR ELEVATING OR LOWERING SHIPS.

SPRECIFICATION forming part of Létters Patent No. 643,171, dated February 13, 1900,

Application filed March 18, 1899,

To oll whom it may concern:

Beitknownthat we, FLORIAN TENTSCHERT
and LUDWiG CZISCHEK,engineers,of Vienna,
Austria-Hungary, haveinvented certain new
and useful Improvements in Means for Ele-
vating or Lowering Ships or Vessels Without
Level or Pond Ports and Without Sluices, of
which the following is a specification.

This invention relates to improved means
for thetransportation of vesselsor ships from
one level to another. Among other means
there have been proposed for that purpose
movable sluices in the form of a closed wagon
with a water-basin in its interior for the re-
ception of the ship to be transported in a
floating state, this wagon being moved par-
allel to its center line upon rails on an in-
clined plane.

Now the object of the present invention is
to replace the said wagon by a drum capable
of being horizontally revolved up and down
the rails of the inclined plane, whereby the
vessel to be raised or loweredislikewise car-
ried up and down in a floating condition.
The said drom insures great safety in work-
ing and little frietion, there being no pulleys
or wheels employed. Moreoveér, according to
our invention two oppositely-inclined planes
are used instead of a singleone, while level
ports and tightening and locking devices—
such as are used in similar constructions for
the passage of vessels into the basin, and vice
versa—are dispensed with by the employment
of the drum in place of the basin.

In order that our invention and the man-
ner of carrying the same into effect may be
fally understood, we shall describe the same
with reference to the accompanying draw-
ings, in which—

Figure 1 is a plan of the preferred form of
our apparatus. Fig. 2 is a sectiononline2 2

of Fig. 1. Fig. 3 is a section on line 3 3 of
Fig. 1. Tig. 3% is a longitudinal section of

the drum. TFig. 3"isaview showinga weight,
ropes, and pulleys. Figs. 4, 5, and 6 are sec-
tions on line 2 2 of Fig. 1 at different stages
of the movement of the drum. Fig. 7 is a
side view of the drum and inclined plane.
Fig, 8is a plan of a modification. - Figs. 9,
10, and 11 are sections on line 9 9 of Fig. 8.

Serial No. 709,598, (No model.)

| Fig. 12 is a central transverse section of a

modified drom. Figs, 18, 14, and 15 are lon-
gitudinal sections showing another modified
apparatus.

In the drawings,1 2 indicate parallel canals
or channels containing water, 1 being the
upper-level channel and 2 the lower-level
channel.

34areinclines extending,respectively,from
the bottoms of the upper and lower channels
tothe level section between their upper ends.
Extending the whole length of the inclined
and the connecting planes are guide-tracks
5 and preferably racks 6 6, parallel therewith.

7 are underground passages or other ways,
and 88'aregravitating roller-weights adapted
to travel therein, 8 being under the upper
channel 1 and 8' under the lower channel 2.
Said passages have parts 9 at their lower
ends of less inclinaticn than the upper parts
for the purpose hereinafter deseribed.

10is a'large drum, the ends of which have
central openings 11 of considerably smaller
diameter than the drum. The ends of the
drum have flanges 12,adapted to travel along
the rails 5 to guide the drum, preventing all
movement of the drum inthe direction of its
length.

13 are gears on the drum adapted to engage
the racks 6 6. The racks may have smooth
running-surfaces 6’ on one or both sides of the
teeth, on which smooth surfaces the drum or
rims thereon may roll.

14indicates spiral groovesaround the drum
to receive and guide ropes wound and un-
wound from the drum, as hereinafter de-
scribed. To avoid complication of lines,
these grooves are omitted, except in the en-
larged section, Fig. 3*. It isnotessential in
all cases to provide these grooves. It is, how-
ever, preferable to use them.

15 is an engine or motor at the upperlevel,
and 15’ is an engine or motor at the lower
level. 'The particular form of these motors
is notimportant; but they should have wind-
ing-drums 17 17" and suitable means (indi-
cated by handle 16) whereby the drums may
be made to wind or to unwind the series of
power-ropes 18 18". Ropes 18, of which there

may be any desired number, (two being
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shown,) are secured to drnms 17, 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 spirally around the drom 10, the ends of
the ropes being secured tothe drum. Ropes
18" from the left motor are secured to drum
10, wound thereon oppositely to ropes 18, but
passingoverdrum 10,thence todrum ordrums
17" of motor 15', being wound in the same di-
rection and having their ends secured to the
drum 17'. There are also two sets of ropes
called the ‘“weight-ropes.” The set consist-
ing of ropes 20 (four being shown) are con-
nected todram 10 at 21, pass around the drum
oppositely to ropes 18, thence under pulley 22,
Fig. 3, over pulley 23, and through the right
undergronnd passagestotherolling weights 8.
The set of ropes 24 (four being shown) are se-
cured to drum 10, wound therearound oppo-
sitely to ropes 20, and wound when ropes 20
are unwound, passing from the drum to and
over pulleys 24’ around pulleys 25, back over
pulleys 24', and to rolling weights 8’ in the
left underground passages or ways.

26 26" are canal-boats or other boats to be
transferred from one level to another and ca-
pable of passing through the openings in the
ends of drom 10, 26" being shown in Figs. 1
and 2 in its drum.

The operation of the apparatus thus far de-
seribed is briefly as follows: The drum being

at the lower level, as in Fig. 1, and the boat

having been floated therein, motor 15’ is by
handle 16 or otherwise caused to unwind or
allowed to unwind ropes 18’ from drum 17,

At the same time wmotor 15 is started in the

direction to wind up ropes 18, thus rolling
drum 10 up incline 4.

weights 8', which are at the top of inclined
passage 7', move down the incline, helping to
raise drum 10. The parts are so proportioned
that weight 8’ reaches the bottom of the steep
ineline as the drum 10 reaches the top thereof.
(See Fig. 4.) During the upward movement
of drum 10 just described the weights 8 re-
main at the lower parts of their passages,
sinece drum 10 travels up the incline as rap-
idly as ropes 20 are wound thereon. When
drum 10 passes pulleys 22, weights 8 begin to
move up, owing to the direct pull on the ropes
around said pulleys, and when the drum is
passing across the flat portion between the
inclines to the position shown in Fig. 5 weight
8 is moved over the lower little-inclined part
of the passages 7,but little resistance to move-
ment of the drum being needed, the weights
at this time merely keeping the ropesstraight.
At the same time when but little power is
needed weights 8’ roll over the lower little-in-
clined parts of their passages. During move-
ment of the drum from the position of Fig. 4
to that of Fig. 5 the motor 15’ should be brak-
ing slightly, while motor 15 continues to roll
the drum. * While the drum is passing from

This movement winds -
ropes 18" on drum 10. At the same time the

. ' | 643,171

the position of Fig. 5 into the water, Fig. 6,
motor 15" exerts sufficient resistance (in ad-
dition to the resistance of weights §, now be-
ing drawn up ineclines 8) to cause the drum
to descend gradually into the water of the
upper level, where the boat will rise in the
drum, so that it can be floated out through
end opening 11. It will be understood that

there isalways enough water held in the drum

by the ends to float the boat. The weights
are so arranged as to assist in raising the
drum and also to resist its descent.

Referring to Figs. 8, 9, 10, and 11, an ar-
rangement is shown in which the motor de-
vices are located at one end only of the tracks.
Thisissometimes more convenient. 15"1isthe
motorand 16" its controlling-lever. Ropel8”
is so connected to the drum of the motor as
to be wound up when the motor is started.
This unwinds the rope from drum 10, at the
same time- rolling the drum up the long in-
cline. Simultaneously rope 18"/, which is
wound on its drum oppositely to 18", is un-
wound; but as drum 10 rolls up incline 4 said
rope 18" is wound thereon. As the drum 10
moves up incline 4 weight 8* rolls down its
passage or way, its rope beingunwound from
dram 10 by its rotation. The weight thus
aids the motor in rolling up the drum. The
weight-rope 187 is so secured to the drum that
the rope and weight which assisted to raise
the drum on plane 4 resists the downward
movement on plane 3 and while the drum
is passing across the horizontal connecting-
plane. This is effected, as indicated in Fig.
10, by the point of connection of the weight-
rope to drum 10 passing under the drum,
whereby the weight-rope will be wound up
during the descent of the drum, drawing up
the weight, which thus assists the motor in
holding back the drum, as shown in Figs. 10
and 11. Rope 18" passes from the motor
along a subterranean passage, underatension
device 28 along incline 4, under pulley 29, to
and under drum 10, as shown in Fig. 9. As
drum 10 passes pulley 29 the rope 18"’ passes
up and over the drum.

In the modifieation shown in Figs. 13, 14,
and 15 a motor 15 is used at one side only;
but one rope 35 from the motor drum or reel
extends to and around drum 10, Fig. 14. An-
other rope 36, oppositely wound on its motor-
drum, passes through a subterranean passage
37, around the pulley 38, and to drum 10, so
as to be wound thereon as the drum rolls to
the right. Drum 10 is rolled to the right by
rope 35, but to the left by rope 36. Weights
may or may not be used with this form of ap-
paratus. A weight-rope and weight are in-
dicated at 87, Fig. 15, arranged as in Fig. 10.
We do not limit ourselves to any particular
number of weights and ropes nor to a par-
tieular number of ropes from the motor.

Instead of making drum 10 as a simple eyl-
inder it is sometimes made as a cylinder with
rings 40 around it and adapted to travel on
the track, with elastic devices 42 between the
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643,171 8

cylinder and rings to elastically support the
drum 10and its load. Itispreferred to form
openings in both ends of the drum; but this
is not always essential.

For all the ropes 18, 18, 20, and 24 spiral
grooves are preferably provided, and in or-
der to avoid lateral displacement the ropes
are put alternately in opposite directions
around drum 10, their ends being attached to
the drum.

We claim—

1. The combination with inclined planes,
and canalg on different levels between which-

the inclined planes extend, of a rolling water
and boat holding drum, and means for roll-
ing said drum over said inclined planes from
one canal to the other.

2. The combination with an upper and a
lower channel, of an inclined plane extend-
ing from the lower channel to a plane above
the upper channel, a second inclined plane
extending from the upper channel to about
the same height as the first inclined plane,
the inclined planes being connected at the
top, a drum adapted toroll up and down said
inelined planes, ropes wound on the drum,
means for pulling such ropes to unwind the
same thereby rolling the drum up one incline,
and means for retarding the rolling of the
drum down the second incline.

3. The ecombination with an upper and a
lower channel, of an inclined plane extend-
ing from the lower channel to a plane above
the upper channel, a second inclined plane
extending from the upper channel to about
the same height as the first inclined plane,
the inclined planes being connected at the
top by an approximately horizontal plane, a
drum adapted to roll up and down said in-
clined planesand acrosssaid horizontal plane,
ropes wound on the drum, means for pulling
such ropes to unwind the same thereby roll-
ing the drum up one incline, and means for
retarding the rolling of the drum down the
second incline.

4. The combination with an upper and a
lower channel, of an inelined plane extend-
ing from the lower channel to a plane above
the upper channel, a second inclined plane
extending from the upper channel to about
the same height as the first inclined plane,
the inclined planes being connected at the
top, a drum adapted toroll up and down said
inclined planes, tracks on said planes on
which the drum rolls, ropes wound on the
drum, means for pulling such ropes to unwind
the same thereby rolling the drum up one in-
cline, and means for retarding the rolling of
the drum down the second incline.

5. The combination with an upper and a
lower channel, of aninclined plane extending
from the lower channel to a plane above the
upper channel, a second inclined plane ex-
tending from the upper channel to about the
same height as the first inclined plane, the
inclined planes being connected at the top,

a drum adapted to roll up and down said in-
clined planes, rackslengthwise of said planes,
circumferential gears on the drum to engage
said racks, ropes wound on the drum, means
for pulling such ropes to unwind the same
thereby rolling the drum up one incline, and

7¢

means for retarding the rolling of the drum .

down the second incline.

6. The combination with upper and lower
channels, and the oppositely-inclined con-
nected planes between the channels, and ex-
tending above the channels, of a rolling drum
adapted to travel on said planes from one
channel to the other and to carry a load, ropes
wound- on the drum, a motor or motors for
operating said ropes to roll the drum up and
down the inclines, other ropes on said drum,
and weights connected thereto and coéper-
ating with the motor or motors to raise and
lower the drum on the inelined planes.

7. The combination with upper and lower
channels, and the oppositely-inclined con-
nected planes between the channels, and ex-
tending above the channels, of a rolling drum
adapted to travel on said planes from one
channel to the other and to carryaload, ropes
wound on the drum, a motor or motors for
operating said ropes to roll the drum up and
down the inclines, a set of ropes wound on
the drum, weights at the top of their course
to which the last-mentioned ropes are con-
nected, weights at the lower part of their
course, a set of ropes connected with the drum
butunwound connected tothe last-mentioned
weights, whereby the weights assist in rolling
the drum up one plane and in retarding its
descent down the other plane.

8. The combination with upper and lower
channels, inclined tracks for a rolling drum
between and extending above the channels,
arolling drum, and one or more motors there-
for, of inclined passages or ways, weights in
said passages, ropes connected to the drums
and to said weights so that said weights co-
operate with the motor or motors in raising
and lowering the drum.

9. The combination with upper and lower
channels, oppositely-inclined planes between
and extending above said channels, said

planes being adapted to support a rolling.

drum, of oppositely-inclined weight passages
or Ways.

10. The combination with upper and lower
channels, oppositely-inelined planes between
and extending above said channels, said
planes being adapted to support a rolling
drum, ropes wound on the drum, and motor
devicesforrolling the drum up and down said
planes, of oppositely-inclined weight pas-
sages or ways, rolling weights therein, and
ropes connecting the rolling weights to the
drum and coéperating with® the motor de-
vices in raising and lowering the drum.

11. The combination with upper and lower

‘water-channels 1, 2, inclined planes 3, 4, a

drum having ends closed except at the cen-
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ter for a space sufficient to admit a boat or
other float 26', means for rolling the drum up
one 1ncllne, whereby boat 26’ smks below the
central openings 11, the boat, however, re-
maining afloat, and means for 1etard1ntr the
rolling of the d1 um down the opposite 1ncllne,
whereby the drum moves gently into the wa-
ter of the second channel, and boat 26' floats
so that it can pass out ‘nhrou@h an open end
of drum 10,

12. The combination with upper and lower
water-channels 1, 2, inclined planes 3, 4, gnid-
ing and supp01t1n0* tracks on said 1nel1ned
planes, a-drum having ends closed except at
the centerfora space sufﬁment toadmitaboat
orother float 26',surfaceson thedrum adapted

to roll on said ’macks, means for rolling the

drum up one incline, whexeby boat 26 smks
below the central openings 11, the boat, how-
ever, remaining afloat, and means for retard-
ing the 1oll1n0 of the drum down the oppo-
blte incline, w 11e1eby the drum moves gently
into the water of the second channel, and
boat 26" floats so that it can passout thr 01wh
an open end of drum 10.

13. The combination with upper and lower
water-channels 1, 2, inclined planes 3, 4, guid-
ing and supporting tracks and racks on said
inclined planes, a drum having ends closed
except at the center for a space sufficient to
admit a boat or other float 26', surfaces on
the drum adapted to roll on said tracks, and
gears on the drum engaging the racks, meoms
for rolling the drum up cne incline, Wheleby
boat 26 smks below the central openings 11,
the boat,however,remainingafloat,and means
for 1etard1n? the rolling of the drum down
the opposite incline, whereby the drum moves
gently into the water of the second channel,
and boat 26’ floats so that it can pass out
through an open end of drum 10.

14, A drum for raising and lowering ships
in ecombination with racks toothed rims en-
gaging with such racks and working ropes
Wound at one end around the drum and at the
other on motor-drums.

15. In a device for raising and lowering
ships, a ship-carrying dram, a motor- drum,a
drawing or working rope, a pulley over which

. the rope passes, an underground passage for

the rope.

16. In a device for raising and lowering
ships a drum in combination with supportlnm
rings, and intermediate springs.

17. A drum for moving canal-boats and the
like from one level to anothe1 consisting of
acylindrical body, with pmtlall y-closed ends
the ends having eentral openings adapted £0
admit the boat to be moved.

18. A drum for moving canal-boats and the
like from one level to another consisting of
acylindrical body, with partlally closed ends
the ends having central openings adapted to
admit the boat to be moved, said drum hav-
ing circumferential gears.

19. A drum for moving canal-boats and the
like from one level to another, consisting of
acylindrical body, with par tlally closed ends
the ends having central openings adapted to
admit the boat to be moved, said drum hav-
ing circumferential gears and track-flanges.

20 A drum for movmvcanal boats and the
like from one level to anothel consisting of
acylindrical body, with partmlly closed ends
the ends having central openings adapted ‘ro
admit the boat ’oo be moved, said drum hav-
ing spiral grooves adapted to guide ropes as
they are wound thereon.

21. A drum for moving canal-boats and the
like from one level to anothel consisting of
acylindrical body, with par’mally closed ends,
the ends having central openings adapted to
admit the boat to be moved, supporting-rings
around thecylinder,and 1ntermed1ate springs.

22. The combination with inclined planes,
and a rolling boat-moving body, of motor de-
vices and cooperatmw Wewhts for raising the
drum on one plane and for retarding lts de-
scent on the other plane.

In witness whereof wehave hereuntosigned
our names, this 3d day of March, 1899, in the
presence of two subseribing witnesses.

FLORIAN TENTSCHERT.
LUDWIG CZISCHEK.

Witnesses:
JouaNN LusH,
ALVESTO S. HOGUE.
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