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9 Claims.

The invention relates to automobile parking

towers of a type in which a plurality of parking.

platforms are attached to endless conveyor chains
disposed in two vertical tiers and adapted to
be passed from one tier to the other upon reach-
ing the top and bottom of the tower.

It is an object of the invention to provide an
automobile parking tower which is simple and
comparatively inexpensive in construction, and
which occupies a comparatively small ground
area.

It is a further object of the invention to pro-
vide a tower in which the passing of the mov-
able storage platforms from one tier to the
18 other is affected with a progressive acceleration
and deceleration. :

A still further object aims at providing a tower
in which the load is normally kept fixed on a
center line of the vertically disposed vortions

20 of the conveyor chains.

It is a further object of the invention to pro-
vide a continuous track for the conveyor chains
so as to eliminate the pulsating effect of the
supporting platforms and of the driving means

23 actuating such a conveyor.

A still further object of the invention aims at
providing a tower in which all of the mechanical
driving parts are provided at the bottom of the
tower so that servicing of parts liable to need

30 repairs or replacement may be effected conven-
iently at the bottom of the tower.

Another object constitutes the provision of
means whereby the conveyor chains are relieved
from the supporting load of the platforms dur-

35 ing their passing from one tier to the other to
insure thereby smooth acceleration and decelera-
tion.

A still further object aims at providing stabi-
lizing means for the parking platforms through-

40 out their travel so as to prevent swaying of the
platforms.

A further object aims at providing means for
preventing the chains from collapsing and drop-
ping the load in the event the chain breaks.

It is also an object of the invention to provide
certain details of construction and arrangement
tending to enhance the reliability and efficiency
of machines of the character described.

With these and many other equally important

0 objects in view the invention comprises the means

described in the following specification, par-

ticularly pointed out in the claims forming a

part thereof and illustrated in the drawings in

which, . .

66  Pig. 1 is a side elevation of the lower end of

19

(CL 214—16.1)

the parking tower wherein the lowermost plat-
form is shown in loading or unloading position.

Fig. 2 is a section on the line 2—2 of Fig. 1
with parts of the lowermost platform broken
away.

Fig. 3 is an enlarged section on the line 3—38
of Fig. 2.

Fig. 4 is an enlarged section on the line §—4
of Fig. 2.

Fig. 5 is a front elevation of the upper part 10
of the tower with one parking platform in cen-
tral position while in the act of passing from
one tier to the other,

Fig. 6 is an enlarged section on the line 6—6
of Fig. 1. 15

Fig. 7 is a section on the line 7—T of Fig. 6.

Pig. 8 is a perspective detailed view of a link
of the drive chains.

Fig. 9 is a view similar to Fig. 8 showing an-
other link of the drive chains. 20

Fig. 10 is a side elevation of the lower part of
the tower showing a modified drive for the con-
Veyor. ’

Fig. 11 is a front view of the parts shown in
Fig. 10. 25
Referring to the drawings 10 generally desig- .

nates a platform suppe~ted on substantial rec-
tangular frames #{ which are suspended from
and rigidly fixed to a horizontal hangshaft (2.
The platforms are superposed in two vertical ad- 30-
jacent tiers and means are provided at the upper
and lower ends to permit the platforms to be
shifted or transferred from one tier to the other.
A tower 14 having walls 15 and {6 constitutes a
housing for the platforms and associated parts. 35
The wall 15 is provided with an opening 7 at
an intérmediate position as shown in Fig, 1. A
horizontal drive shaft 18 is provided at one end
in a drop bearing 19 secured to the wall 1% in
the opening 17T and the other end of the shaft 40
is suitably journaled in the wall 16. Drive sprock-
ets 20 are secured to the drive shaft, one sprocket
being adjacent to each wall {5 and 16 and around
said sprockets are trained endless drive chains
generally indicated by 21 which comprise links 45
22 and 23 (Figs. 8 and 9) and connecting mem-
bers 24, provided with two rollers 25 at each
pivotal point which are adapted to be seated in
recesses 26 of the sprocket wheels 20 and there~
after to travel on guide tracks 27, defining the 50
path of the drive chain. The platform pro-
pelling means includes a pair of endless lifting
chains 28 including links 28 and rollers 30 which
are provided at opposite ends of the tower, and the

rollers 30 are adapted to enter the recesses formed 55




2

by adjacent sides of the drive chain links 22
and 23 (Fig. 6) so that the lift chains partici-
pate in the movement of the drive chains. The

- platform propelling or lift chains are provided
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with spaced pairs of retaining rollers 31 (Fig. 3).

which bear against the inner flange of the spaced
tracks 32 so as to prevent outward movement
of the lift chain with respect to said tracks. The
platform-propelling chain roliers 30 ride on a
continuous track 33 which conforms to the path
of the lift chains, is. oblong and is provided with
rounded ends.

‘Co-operating with the tracks 34 are tracks 36
at the top and tracks 37 at the bottom of the
tower for a purpose hereafter described. A cir-
cuitous channel stabilizing track 38 receives a
roller 39 (Fig. 4) mounted on the free end of an
arm 40 which is rigidly secured to, preferably,
one end of the suspension shaft (2.

The lift chains 28 have secured thereto ab

equal intervals, elongated U-shaped members
4! which extend at right angles and outwardly
from the chains. The hangshaft 12 extends
through said members 4} and is provided with
rollers 42 adapted to ride on the juxtaposed faces
of the parallel spaced arms of said members 4{.
The platforms 10 are also equipped with rollers

43 which are adapted to enter stabilizing tracks
44 at the bottom and similar stabilizing tracks

45 at the top of the tower so as to prevent side-
sway of the platforms during the transfer move-
ment through the arcuate parts of the path-
defining tracks 34.

In operation, the drive chains 21 cause move-
ment of the lift chains 28 which propel the plat-
forms. As already stated the lift chains 28 en-
compass the tracks 33. In reaching the upper
end of the track just before entering the arcuate
portion thereof, the rollers 35 enter the interspace
between tracks 34 and 36 causing the hangshaft
12 to describe an arc defined by tracks 34 and 36,
whereby the shaft 12 and its platform will be
caused to move with a progressively accelerated
speed up to the center of such arc and then will
be progressively decelerated to the normal speed
of the platforms in their vertical runs. The
shifting of the hangshaft {2 occurs in the U-
member 4! by means of the roller 35, so that in
passing from one vertical tier to the other, the
load of the platform is supported in variable de-
grees by both the U-member 41 and the track 34
at the bottom of the tower, and by the U-member
41 and the track 36 at the top of the tower; at
the extreme bottom position the load is support-
ed entirely by track 34 and at the extreme top
position the load is supported entirely by track
36. Thus in such transfer movements the plat-
forms move with a progressive acceleration as
compared to the constant speed of the lift chains
until they reach the highest or lowest points at
the center of the tower whereupon the speed is
progressively decelerated to normal speed as the
platforms assume their positions in the other
tier.

Around the opening 11, is built a compartment
on the outside of the wall i5 which comprises a
bottom, 46, a top wall 47 and end walls (not
shown) which compartment is closed by a front
wall or cover 48. A reversible motor 48 secured
to the bottom wall 46 is connected to the drive
shaft 18 through a speed reducer 50.

A modification of the drive is shown in Figures '

10 and 11 which provides for the drive mecha-
nism at the bottom instead of at the interme-

-8,078,770

diate part of the tower. To this end an enclosed
compartment 51, similar to the compartment
shown in Fig. 1, is provided opposite the open-
ing 52 at the bottom of the tower walls. A drive

shaft 53 also arranged near the bottom of the

tower is actuated through a speed reducer 5%
and a motor 55 secured to the floor 56 of ti®
compartment. In the modification shown in
Figures 10 and 11 the shaft 53 drives sprockets
20; recesses 267 are provided in the sprockets 201
to receive chain rollers 30, other intermediate
recesses are provided in the sprockets 20! fo re-
ceive the attached ends of members 41. In the
event of breakage of lift chain: 28, the rollers 3/
which are in contact with tracks 32 will prevent
the outward movement of the chains 28 and the
rollers 30 which are in contact with track 33 will
prevent the inward movement of the chains 28;

10

the chain links would in such event of breakage .

act as a series of short superposed confined
columns to support the load of the platforms.

In such modified drive arrangement no ma-
chinery or moving parts are arranged at the top
of the tower so that servicing of the same is con-
venient and may be easily arranged.

In the event, cars are to be placed into and
removed from storage from only one end of the
tower, the parking platforms [0 may so be sus-
pended from the hangshaft {2 that they slight-
ly slope, in which case they are equipped with
stops 10a to arrest the movement of a car when
in proper parking position on the platform.

While the drawings show preferred embodi-

ments of the invention numerous changes and-

alterations may be made without departing from
the spirit of the invention. I, therefore, do not
limit myself to the details of construction and ar-

rangement, as shown, but wish to include all

changes, alterations, revisions and modifications
falling within the scope of the invention as de-
fined in the appended claims.

I claim: .

1. The combination with a vertically disposed
elevator including a plurality of platforms, a shaft
forming o suspension for each platform, said
shafts being rigidly connected to and movable
with said platforms, endless chains for propelling
said platform suspension shafts, stationary guid-
ing means for said chains, and power-driven
means for imparting movement to said chains,
of means for stabilizing said platforms during
their travel in a circuitous path comprising an
arm rigidly connected to each of said platform
suspension shafts, and stationary circuitous
means separate from said chain guiding means
for guiding said arms.

2. The combination with a vertically disposed
elevator including a plurality of platforms, a shaft
forming a suspension for each platform, said
shafts being rigidly connected to said platforms,
endless chains for propelling said platform sus-
pension shafts, stationary guiding means for said
chains, and power-driven means for imparting
movement to said chains, of means for stabilizing
said platforms in their circuitous travel compris-
ing an arm rigidly connected to each of said plat-
form suspension shafts, a roller on the end of each
of said arms, and stationary circuitous means
separate from said chain guiding means for guid-
ing said rollers. ‘

3. An elevator, including an endless conveyor
arranged to travel in opposite directions in two
vertical columns which are inter-connected at
their ends by curved paths, a plurality of plat-
forms movable by said conveyor, a single support-
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ing shaft for each platform, and means for caus-
ing said platform shafts to move in curved guid-
ing supports-independent of said curved conveyor
paths with progressive acceleration and decelera-
tion while the platforms are passing from one ver-

. tical column to the other, said curved guiding sup-

ports being in the same plane as said curved con-
veyor paths and not coinciding with one another
but both being formed with radii of the same
length, said means and said curved guiding sup-
ports co-operating to progressively transfer the
loads of said platform shafts from and to the con-
veyor during the movement of the supporting
shafts around said guiding supports.

4, An elevator, including a pair of endless con-
veyor chains arranged to travel in opposite direc-
tions in two vertical columns which are intercon-
nected at their ends by curved paths, a plurality
of platforms movable by said conveyor chains,
supporting means for each platform, means for
causing said platform supporting means to move
through supporting paths, disposed eccentrically
to said curved conveyor chain paths with a va-
riable speed while passing from one vertical col-
umn to the other vertical column, the lengths of
said curved conveyor chain paths and said eccen-
trically disposed supporting paths being equal,
and means for progressively releasing the weight
of said platforms from said chains to said eccen-
trically disposed supporting paths, and from said
eccentrically disposed supporting paths to the
conveyor chains during the movement of said

- platforms from one vertical column to the other.

40

5. An elevator, including a plurality of endless
conveyor chains arranged to travel in opposite
directions in two vertical columns which are in-
terconnected at their ends by curved paths, a plu-
rality of platforms propelled by said chains, means
for maintaining the support of seid platforms on
the center line of said conveyor chains during
their vertical travel in said vertical columns,
means fixed to said chains for permitting a pro-
gressive release of the weight of said platforms
from and to said conveyor chains during the
movement of said platforms from one vertical
column to the other, and stationary curved mem-

bers extending beyond and eccentrically to said -
curved chain paths, co-operating with said means -

fixed to said chains for supporting said plat-
forms during their movement from one column to
the other.

6. A motor-vehicle parking tower, including a

3

conveyor comprising a pair of spaced endless

chains each arranged with portions traveling in
opposite directions in two vertical paths which
are inter-connected at their ends with curved
paths, a plurality of platforms, suspension means
for said platforms, the load of said platforms and
their suspension means being adapted to be car-
ried directly on said chains during their move-
ment in said vertical chain paths, curved sta-
tionary supports for said platform suspension
means extending beyond said curved chain paths,
said curved stationary supports for said platform
suspension means and said curved end paths for
said chains being disposed eccentrically to one
another but formed with radii of the same length,
power-driven means for propelling said chains,
and means connected to said chsains for impart-
ing movement to said platform suspension means
during their movement around and on said curved
stationary supports.

7. A parking tower as embodied in claim 6, and
including means for stabilizing said platforms
during their travel in a circuitous path, and
independent auxiliary means for stabilizing said
platforms during their movements throughout the
entire length of said curved chain paths.

8. The combination with a power-driven ele-
vator which includes a plurality of endless roller-
equipped chains and a plurality of supports pro-
pelled by said chains in a circuitous path, of a
single circuitous guide rail for each of said chains
on which the chain rollers travel, a plurality of
spaced arms fixed to and extending from said
chains, and stationary circuitous members for
retaining said arms in the event of chain break-
age to thereby prevent lateral displacement of
the chain substantially from its guide rail.

9. The combination with a power-driven ele-
vator which includes a plurality of endless roller-
equipped chains and a plurality of supports pro-
pelled by said chains in a circuitous path, of a
single continuous guide rail for each of said chains
on which the chain rollers travel, a plurality of
spaced arms extending from said chains, a roller
on each of said arms, and stationary circuitous
guides for sald arm rollers adapted for retaining
said arm rollers and said chains in the event of
chain. breakage to thereby prevent lateral dis-
placement of the chains substantially from their
guide rails. .
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