Hydraul i ¢ El evat or. The invention relates to a hydrapyli cq%?éérgpmc
according to the preanble of claim 1. ) El evators of t BhE 2.
al ready known. They can be classified intd three different types of
construction, dependl ng on how the el evator car is fastened to the
hydraulic jack common arrangenent is for the car to rest on a
pl atform onHydeaudicElevater of the jack. A di sadvant age of this
configuration is the | arge amount of space required by the retracted jack.
10 Besides this arrangenent with the jack under the car, there is the
so-cal | ed rTisdawention relates to a hydrauligasievator according ad theyreambik ofielames$. behi nd
the car and acts on the upper part of a frane whi ch carries the
car. The point of attachment is defined by the prescribed height of the

UPper g Elevators of this type are already known. They can be classified into three different types of

construction, depending on how the elevator car is fastened to the hydraulic jack:

A common arrangement is for the car to rest on a platform on the end face of the jack. A
disadvantage of this configuration is the large amount of space required by the retracted jack.

10 Besides this arrangement with the jack under the car, there is the so-called rucksack
arrangement, in which the jack passes behind the car and acts on the upper part of a frame
which carries the car. The point of attachment is defined by the prescribed height of the upper
part of the frame. Consequently, depending on the type of car and the specified height of
attachment to the upper part of the frame, a jack with a correspondingly long cylinder is

15 required. In some cases an additional extension to the cylinder is used for this purpose, or an

extra long cylinder is chosen, to meet the requirements for attachment.

Finally, the third type of construction is disclosed in the unexamined German patent application
DE-OS 2062161. With this arrangement a supporting framework and the car together form a

20 self-contained module which is pre-assembled and needs only to be placed in position at the
installation location. Two guide rails at the sides are joined together at their upper ends by
means of a crossbeam to form the supporting framework. The upper ends of two telescopic
jacks are attached to the crossbeam, while the lower ends of the telescopic jack are fixed at the
car. The jacks are accommodated together with the guide rails in recesses on opposite sides in

25 the car walls. The pistons of the jacks are fixed rigidly to the crossbeam, and the lower ends of
the cylinders are bolted to lateral projections from the floor of the car. As the piston is fastened
to the crossbeam, the cylinder and the car fastened to it rise when pressure is applied.

Although this type of hydraulic drive for elevators avoids the need for hollowed out spaces

30 below the floor of the lowest landing, and long overtravel at the upper end of the hoistway, it
nevertheless has the disadvantage that it is only suitable for elevator installations with a limited
travel height. The hydraulic jacks are also especially cc;sﬂy, as it is essential for their cylinders
to be at least as long as the intended hoisting distance.
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part of the frane. Consequently, depending on the type of car and the
~specified height of attachnent to t he upper part of the frame, a
jack with a correspondingly |ong cyllnder is 15 required. In sonme cases
an additional extension to the cylinder is used for this purpose, or an
extra Iong I|n er hosen. to.neet.the re epents .for.atta
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guide rails in recesses on opposite sides in 25 the car walls. The

pi stons of the jacks are fixed rigidly to the crossbeam and the |ower ends
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Al though this type of hydraulic drive for elevators avaids the need for
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overtravel y4af ca&,h(?r tHiRgh iS9 Rk of 1he AP "hs mhkes it possible to use jacks with a greater

compression length, and therefore longer travel, or for applications with limited travel height,
hydraulic jacks can be chosen with a cylinder length less than was necessary until now to fasten
them to the car. As a result, it is now possible to select a jack independent of the length

15 available for its installation, and there is also no need for the cylinder extensions required until

now, which reduces costs

Further developments and advantageous versions of the characteristics of the hydraulic
elevator according to the invention as described in Patent Claim 1 are the subject of the

20 dependent claims.

If the jack passes through the car close to the front of the car, which is anyway covered by the
open door, there is hardly any reduction in the space inside the car. An additional advantage of
this arrangement is the resulting location close to the édges of the car. These areas of high
25 structural rigidity are especially suitable for transmitting the load-bearing forces from the
fastening device into the car. So as to transmit these forces to the car structure over as large an
area as possible, the fastening device includes a supporting plate, which is positioned
essentially at right angles to the longitudinal axis of the cylinder, and whose position on the
cylinder in the direction of travel is fixed.
30
Besides the advantage of transmitting the forces in this way, an additional advantage is that the
car rests more or less on the surface of the supporting plate, and simple means of fastening are

therefore adequate to hold it in position.



neverthel ess has the disadvantage that it is only suitable for elevator
‘i:nstallations with a limted “ travel height. The hydraulic jacks
are also especially costly, as it is essehtial for their cylinders

to be at |least as long as the intended hoisting distance.
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f1oor gof t hRytoludl 8 guide. This can, for example, consist of a short length of pipe, which at one
end is aligned coaxially with the opening and fastened to the supporting plate, and at the other
end pushed onto the cylinder, which has the same diameter. A low-cost version of the
supporting plate, which also saves weight, consists of a welded construction, for which
available semifinished products can be used, and the necessary rigidity is obtained by mounting
10 on the side of the plate facing away from the car elements in the form of gussets to stiffen the

structure.

A further prefered embodiment of the invention especially suitable for hydraulic elevators with
a long hoisting travel, uses a jack having two or more pistons which can be extended

15 telescopically from a cylinder which is fitted with a mechanical synchronization device of a type
already known, and which causes the extended lengths of adjacent telescopic parts to be equal
at any position of extension. The connectors for the synchronization device also pass by one of
their ends through the opening in the floor of the car together with the telescopic jack, and are
fastened in position at an appropriate height. This version dispenses with the points of

20 attachment to the hoistway walls which were usual until now. There is also an embodiment of
the invention which dispenses entirely with fastening points of this kind, in which all the free
ends of the connectors are pulled up to the upper end of the hoistway and fastened to a
crossbeam. The crossbeam joins two guide rails for the car, which are located to the side of the
telescopic jack. This version of the multi-story elevator is also constructed as a single module

25 which is delivered pre-assembled and needs only to be placed in position.

A further version, which is very compact, has a synchronization device for harmonizing the
travel of the cylinders of the teleskopic jack and also a special arrangement of the rope sheaves
or toothed pulleys over which the connectors run, which is a special feature of this version.

30 The axes of these pulleys, when viewed in the horizontal plane, are arranged so as to form an
acute angle relative to an imaginary line connecting the two laterally positioned guide rails. By
taking this measure, and by positioning the connectors correspondingly, it is possible to

sigrﬁﬁgantly reduce the distance between the ends of the connectors that pass through the car



the car, the jack and the car being joined together at the car floor.

.Depending on the length of 10 the jack in its retracted state, which
depends on the travel height, the jack prffojects either into t he
car, or through it and out of the car roof. This nakes it possible to use
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hydraul i c el evator according to the invention as described in
Patent Caim1l are the subject of the 20 dependent cl ai ns.
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arrangement is the resulting location close to the edges of the car. These
areas of hFigar@E A partisltviewc ofithaltelescgpidijack ofithe eleyater iasthlationiilhestratedfinr
trangmtting the | gad-bearing forces fromthe fast eni ng device
into'®he car. So as'®€{ransnit these forces to the car structure over as

large an  gigure3: A cross-section of the arrangement of the rope sheaves or toothed pulleys

taken on the plane III-III and viewed in the direction shown in Figure 2.

Figure 1 shows a hydraulic elevator installation with a self-supporting car 1. In the manner well
15 known, on the front side of the car 1 a telescopic door 2 is fitted, which by means of a door
drive 3 positioned above it, and in response to an appropriate control signal, can be retracted
laterally in the direction of the afrow 4, or extended in the direction opposite to the arrow 4.
The complete car 1 is held between two guide rails 5, 6 positioned on opposite sides and
permanently fastened to the building (not shown), and by means of a telescopic jack 9 can be

20 moved along their vertical direction along the hoisting wayl.

The telescopic jack consists essentially of a cylinder 10, a middle piston 11, and an end piston
12, the middle piston 11 and the end piston 12 being telescopically extendable out of the
cylinder 10. The telescopic jack 9 is a so-called synchronized jack which is fitted with a

25 synchronization device, which causes the lengths of adjacent parts of the telescope 10, 11 and
12 to be equal at any position of its travel, and which is described in more detail below in

relation to Figure 2.

The telescopic jack 9 is fastened by the end face of the end piston 12, and by means of a jack
30 console 13, to the floor 7 of the hoistway and runs essentially parallel to the guide rails S, 6.
~ The cylinder 10 of the jack 9 passes through the front part of the car close to the door 2, and
depending on the length required, projects freely and unhindered for an unlimited distance

above the car 1. The car 1 rests with the underside of the car floor 14 on the supporting plate



area as possi bl e, the fastening device includes a supporting plate, which

A4S positioned essentially at right angles to the |ongitudinal axis
of the.cylinder, and whose position on t cylinder in the
direction of travel is fixed. 30 Besi des t he advant age of
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one the telescopic jack 9 in relation to the car 1 and the guide rails 5, 6. The supporting plate 15 is
either welded or permanently fastened by other appropriate means onto the end of the cylinder
10 facing the floor 7 of the hoistway. The height at which the supporting plate 15 is fixed

10 depends on the length of overtravel, the length of the hoistway, the traveling speed of the

elevator, the number of telescopic piston stages 12, 11, etc.

As shown in Figure 2, the supporting plate 15 consists of a welded construction in which a
rectangular plate 21 has a centrally positioned circular opening (not shown) whose diameter

15 corresponds to the diameter of the cylinder 20. On the underside of the plate 21 a short length
of pipe 18 is welded to it by its end, and coaxial with the circular opening. This serves as a
guide to align the supporting plate 15 relative to the longitudinal axis of the cylinder 17. The
supporting plate 15 also has gussets 19 which stiffen the plate 21 relative to the short length of
pipe 18 '

20
Figure 2 shows part of the synchronized telescopic jack 9 with the synchronization device
mentioned above, which in the version shown as an example joins the telescopic parts
consisting of the cylinder 10 the middle piston 11 and the end piston 12 by means of two so-
called 2:1 suspenders. The suspenders are identically constructed, but located on opposite

25 sides of the telescopic jack'9. Each suspender consists of a rope 22 (or a chain, or similar), one
end 23 of which is fastened to the sleeve 24 of the cylinder 10, and then passes over a sheave
25, thereby having its direction changed by 180 degrees, and according to the invention then
passes in an essentially vertical direction through the floor 14 of the car and through the car 1
itself to a crossbeam 27 at the top end of the hoistway, where the second end 35 of the rope is

30 fastened. The crossbeam 27 consists of, for example, an L-profile, and forms a rigid connection
between the guide rails 5, 6. Due to the connection via the rope 22 the middle piston 11 can
for any given travel distance of the cylinder 10 only be extended by half of this distance.



end is aligned coaxially with the opening and fastened to the supporting
.plate, and at the other end pushed onto the cylinder, which has
the sane dianeter. A | ow cost version of & he supporting plate,
whi ch al so saves vvel ght, consists of a welded construction, for which
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The situation described above in relation to a two-stage telescopic jack 9 can be applied

15 correspondingly to multi-stage telescopic jacks.



25 ) which is delivered pre-assenbled and needs only to be placed in

posi tion. A further version, ich Is very conpact, has a
synchroni zati on device for harnonizing t . travel- of the ‘cyl i nders
of the tel eskopic jack and al so a speci al arrange sheaves
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end, and the cylinder (10) being fastened to the floor of the car (14) with a fastening device
(15) in such a way that the car (1) moves with it in its direction of travel,
characterized in that the telescopic jack (9) projects through the floor (14) of the car into the

10 car (1).

2. Elevator according to Claim 1, characterized in that the telescopic jack (9) is located close
to the door (2).

15 3. Elevator according to Claim 1 or 2, characterized in that the fastening device consists of a
supporting plate (15) which covers the opening in the floor of the car (1), and which is
essentially positioned at right angles to the longitudinal axis of the cylinder (17), and whose
position is determined by the cylinder (10) in the direction of travel.

20 4. Elevator according to Claim 3, characterized in that a means of guidance (18) is provided

to align the supporting plate (15) exactly perpendicular to the cylinder axis (17).

5. Elevator according to Claim 3, characterized in that the supporting plate (1 5) consists of a
welded construction.

25
6. Elevator according to Claim 1, characterized in that it is provided with a telescopic jack
(9), having two or more pistons (11, 12) which can be extended telescopically from a cylinder
(10), and which is fitted with a mechanical synchronization device (22, 24, 25) which causes
the partially extended lengths of adjacent telescopic parts (10, 11, 12) to be equal at any

30 position of travel.



In the following a nore detail ed description of th m“(lm‘“mt
.based on an exanple and 5 related tq the attaamﬂ‘ﬁm

show: Figure 1: A perspective view of an elcevat ol ihstallation
with a tel escopi c jack with a synchroni zati on devi ce;
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direction dixestion through theflgor (14) ofthe car anqtﬂgev@l the can (13 itself; aad atg pesmanenilyt or
I nstall ati In the manner well 15 known,
on the frog tégiegﬂmgg eatégr%@{ogh%}g op| c door 2 is fitted, which by

means5of a door drive 3 p03|t|oned above it, and in response to an

appropriate control signal, can be retracted laterally in the
direction 8fElenatonascvding taElaims bmrba dharagterizad inthpt o gpde ralls argpropided
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noved along their vertical direction along the hoisting wayl
connectors (22) are fastened.

10
9. Elevator according to Claim 8, characterized in that the synchronization device has rope
sheaves or toothed pulleys (25, 25a) whose axes (26, 26a) form in the horizontal plane an
acute angle (32) relative to an imaginary connecting line (31) drawn between the two guide
rails (5, 6) at the sides.

15 1.



The tel escopic jack consists essentially of a cylinder 10, a m ddl e piston
.11, and an end piston 12, the m'gddl e piston 11 and the end piston
12 being tel escopically extendable out of” the cylinder 10. The
telescopic jack 9 is a so-called synchronized jack which is fitted with a
25 syxngly-pﬁé@iron devi ce, which causes the | engths of adjacent parts
of the telescope 10, 11 and 12 to be equal at any position of its
travel, and which is described in nore detail belowin relation to
Fi gure 2. The invention reldfés tb@lyarmne ﬁlei/@tﬁkhél'iﬂgsa hyariutizgabkqy) whitheots dikedy o
the end piston 12, and by neans of a jack 3 console 13, to the floor

7 of the héhesearalo raduce the ameynkefhuilding work assogiatedovith thisglevatorrepneept 5t ise .

The cylind 1 | ack:. 9. passes t.hrou he front Rart .t hg car
ol oseSt ot RRagefthat HE HyRalic}BE ) ShalaroiEHl shrofan itHes AR B i fpe B ),
proj ects f gRghok €)@nd e dad eNaRingTastéried40hdthériag theia HBHECE 4) by means ofapove the
car 1. The car 1 rests with'the underside of the car floor 14 on the
suppor t i ng sepporting plate (15) attached to the jack cylinder (10). If the jack (9) is fitted with a
mechanical synchronization device (22,24,25), the ends (35,35a) of the ropes or chains which
until now have been fastened to the building also pass upwards through the car (1) to a

10 crossbeam (27) to which they are fastened.

(Fig. 1)
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5 15 to which it is fastened wth wheel studs 16. Isolating

Jmaterial can also be inserted between t he supporting plate 15 and

the car floor to prevent transm ssion of vibration to the car.

In this connection it is especially advantageous to use wheel studs 16

whi ch have a self- 5 centering head and are secured agai nst turning.

When the screws are tightened, the ceptserin on the head of the

screws 16 elimnates any play in the d w hples, and automatically aligns

the telescopic jack 9 in relation to thefcar 1 and the guide rails 5, 6.

The supporting plate 15 is either wel ded or permanently fastened’

by ot her appropriate nmeans onto the end of the cylinder 10 facing

the floor 7 of the hoistway. The height at which the supporting plate 15 is

fixed 10 depends on the | ength of ovqbtpavel, the length of the

hoi stway, the traveling speed of the el evator, the nunber of

t el escopi c piston stageiﬂiz, 11, etc. As shown in Figure 2, the
Sts of a wel dgd constfuction in which a

supporting plate 15 conf (
rectangul ar plate 21 hagja centrally positioned circular opening (not
shown) whose di ameter 1§ corgaaspgnds Lo fhe dianmeter of the cylinder

20. On the underside of jtihe platei;L a ghort/ | ength
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of pipe 18 is welded to'it by its end, and coaxial with the circul ar
.opening. This serves as a guide to align the supporting plate 15
relative to the longitudinal axis of the cylinder 17. The

supporting plate 15 al so has gussets 19 which stiffen the plate 21 relative

to the short |ength of pi pe 18 20 Figure 2 shows part of
t he synchroni zed tel escopic jack 9 with € synglroni zation device

menti oned above, which in the version shxaggﬁs gﬁ exanpl e joins the

tel escopic parts consisting of t Inder 10 the m ddle piston
11 and the end piston 12 by neans of two so- called 2:1
suspenders. The suspenders are identically constructed2 but | ocated on
opposite 25 sides of the telescopic jack 9. Each Zuspender consi sts
of a rope 22 (or a chain, or simlar), one . end/ 23 of which is
fastened to the sleeve 24 offftHe cyTTnger I0, ang,tnen{passey Opfer a sheave
25, thereby having its direqtidg 2L S acfjording to
the invention then bagdses i n essentidlly vertical| d}jrection

ar 1 tself to a
&b t he second efjd 35 of the
\{ of, for eXangdre:0an

bet veen t he gullde rails 5,

through the floor 14 of the|tarf and thipugh the
crossbeam 27 at the top end |pf |[the hoighway, wheg
rope is 30 f ast ened. “Thd[crjossbea 7 consis
L-profile, and forns a rigid|cqgnnectio

6. Due to the connection vid|tHe rope. the m ddgg piston 11 cHn
for any given travel di st anck~df the inder 10 fMly be extgndfHd by half
of this distance. :
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6" Consequently, the partial extensions of each tel escopic part

10, 11, 12 are identical for any travel position.

Fastening the two rope ends 35, 35a to the crossbeam 27 represents a
sinmplification by 5 conpari son with existing nethods. As
can be seen in Figure 3, the sheaves 25, 25a |ocated on opposite sides of
the sl eeve 28 of the mddle piston 11 have axes of rotation 26,
26a which are not coaxially aligned, but which formin the

hori zontal plane an acute angle 32 relative to an imaginary line 31 drawn
bet ween 10 the two guide rails 5, 6 at the sides. This arrangenent of
t he sheaves 25, 25a nmkes it possible for the ends of the ropes

that pass through the car 1 to the crossbheam 27 to run closer to the
tel escopi c jack, thereby saving space.

Fig. 3

30
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THe situation described above in relation to a two-stage tel escopic jack 9

:can be applied 15 correspondingly to nmulti-stage tel escopic jacks.
PATENT CLAI M5 1. Hydraulic elevator with a car

(1), al ways at | east one door (2), one guide rail (5, 6) which 5

gui des the car along its hoisting travel - a hydraulic jack (9) having one

or nore pistons (11, 12) whi ch are tel escopically extendable from

a cylinder (10), the jack being fixed in position at one end, and

the cylinder (10) being fasterﬁgpmlfmg ELIRT the car (14) with a
fastening device (15 )——n—mt'n—a—wav—r% the car (1) noves with it
inits dipesrigA OfT travel,

The invention relates to a hydraulic elevator having a hydraulic jack (9) which acts directly on
the car. To reduce the amount of building work associated with this elevator concept, it is
proposed that the hydraulic jack (9) should project through the car floor (10) into the car (1),
the jack (9) and the car (1) being fastened together at the car floor (14) by means of a
supporting plate (15) attached to the jack cylinder (10). If the jack (9) is fitted with a
mechanical synchronization device (22,24,25), the ends (35,35a) of the ropes or chains which
until now have been fastened to the building also pass upwards through the car (1) to a
crossbeam (27) to which they are fastened.

Fig. 1
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cRaracterized in that the tel escopic jack (9) projects through the floor

.(14) of the car into the 10 car (1). 2. El evator according
to Claim1, characterized in that the telescopic jack (9) is |ocated close
to the door (2). 15 3. Elevator according to Claim1l or 2,

characterized in that the fastening deti ee consists of a
supporting plate (15) which covers the™opening in the floor of the car (1),

and which is essentially positioned at right angles to the
| ongi tudi nal axis of the cylinder (1 and ose position is
determ ned by the cylinder (10) in tﬁzdg lon of travel. 20 4.
El evat or according to Caim 3, charact zed I n that a nmeans of gui dance
(18) is provided to align the supporting plate (15) exactly
perpendi cular to the cylinder axis (17). 5. El evator according
to Caim3, characterized in that the supporting plate (15) consists of a
wel ded constructi on. 10
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25 6. Elevator according to Caiml, characterized in that it is

- provided with a telescopic jack ) (9), having two or nore pistons
(11, 12) which can be extended telescopically froma cylinder

(10), and:which is fitted with a mechani cal synchronization device (22, 24,
25) whi ch causes the partially extended | engths of adjacent

tel escopic parts (10, 11, 12) to be egual at any 30 position of travel.
8 7. Elevator according to Caim®6, characterized in that the
synchroni zati on device (22, 24, 9), ipcludes connectors (22) whose
upper ends (35, 35a) pass in an essentiiﬁlﬁbver I cal di rection

t hrough the floor (14) of the car and thr h e car (1) itself, and are
per manent |y fastened in position at an appropriate height 5

8. Elevator according to Clains 1 and 7, characterize97in that two guide
rails are provided )
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which are positioned laterally in relation to the telescopic jack (1) and
whi ch are j oi ned together at the top end of the hoistway by a
crossbeam (27) onto which the upper ends of the connectors (22) are
fastened. 10 9. Elevator according to Caim@8, characterized in
that the synchronization device has repg - sheaves or toothed pulleys
(25, 25a) whose axes (26, 26a) forminThe horizontal plane an

acute angle (32) relative to an imagi nary connecting line (31) drawn

bet ween the two guide rails (5, 6) at the sides. 15 1.
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