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~ 15Claims. (CL 214—16.1)

This invention relates generally to automobile
parking towers and has particular reference to
new and useful iImprovements in conveyors and
especially elevators hsving a plurality of mov-
able cages, platforms or supports on which auto-
mobiles, or other articles may be stored or con-
veyed from one point to another, .

One of the objects of my invention is to pro-
vide an elevator having a plurality of supports
or platforms arranged for simultaneous move-
ment In a pair of oppositely movable columns.
The movement in said columns being with a pre-
determined or constant velocity; sald platforms
heing movable from one column to the other with
&ccelerated speed or velocity attained through
mechanical instrumentalities,

4&nother object of my invention is found in the

provision of structural or stationary cam means
cooperating with movable means associated with
the platform-moving means to effect a predeter-
mined acceleration snd deceleration of the cages
in their movement from one column to the other.
8uch structural or stationary cam means may be
designed to move said platforms from one col-
umn to the other with s variable, uniformly, or
progressively accelerated and decelerated speed,
or the movement of the platforms in such trans-
ferring operation may be accelerated to & maxi-
mum speed and then maintained at such meaxi-
mum speed for a period of time gand then decel-
erated to the speed of the platforms in the col-
wins. .

Still another object of my invention resides in
the provision of intermediate means interposed
between the cages and the drive chains or driv-
ing means which cooperate with fixed or station-
ary means so that the path of movement of said
Intermediate means will be guided and controlled
to effect & varlation in the speed or velocity of
the cages in their transfer movement from one
column to another, as for instance, the cages or

_ platforms may be accelerated to a predetermined

45
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58

meaximum speed and then decelerated to the
speed of the cages in the columns.

A further object of the invention is to provide
means intermediate the platforms and their pro-
pelling chains which intermediate means are piv-
otally connected to the propelling chains and dis-
posed for movement in a plane different from the
blane of movement of said chains.

A still further object of the invention is found
in the novel construction and arrangement of
such intermediate means each of which consists
of & member pivotally connected to the propelling
chain and to the cages: the plvotal connection

to the propelling member being intermediate the
free ends of such member and the pivotal con-
nection to the cage being offset to the chain piv-
otal connection; and the free ends of said mem-
ber having rollers thereon which are adapted 8
to engage defiecting cams to thereby control the
speed or movement of the cages from one path
to the other.

With the above and other objects in view, my
invention consists in the novel combination, con- 16
struction and arrangement of the parts and mem-
bers shown in preferred embodiment in the at-
tached drawings, described in the following speci-
fications and particularly pointed out in the ap-
pended claims, - 18

Referring to the attached fllustrations:

Figure 1 is s vertical section through a building
or structure embodying my invention; )

Figure 2 Is a vertical section taken on line 2—32
of Figure 3;

Figure 3 is a vertical section taken on line §—3
of Figure 2;

Plgure 4 is a cross-section taken on line §—4&
of Figure 2, showing the connection of the inter-
nlx]ediate member to the cage and propelling 25
chain;

Figure 5 i3 a cross-section taken on line §—3§ of
Figure 2;

‘Pigure 6 18 a cross-section taken on line §—¢
of Figure 2; . 30

Figure 7 is an enlarged end elevation of the in-
termediate member: and

Flgure 8 is an end view in reduced scale of a
modified construction of the intermediate mem-
ber. . ’
Referring now to the drawings, {6 indicates &
structure which includes my improved elevator or
conveyor which is generally Indicated by nu-
meral 2.

In the {llustrations, the invention is applled to 4C
an elevator which is disposed vertically and con-
sists of a pair or two sets of continuous link
chains, g plurality of cages or plaiforms adapted
to' support sutomobiles and intermediate means
for operatively connecting the cages or platforms 456
to the propelling chains. ‘ .

The cages move in g circuitous path which, in
the present instance, may be considered as g pair
of vertical columns interconnected at their upper
and lower ends to permit the movement or trans- 60
fer of the cages or Platforms at such ends from
one column to the other, and the movement of
the cages is reversible so that g selected cage may
be caused to move to a loading or unloading sta-
tion through the shortest route, 65
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Various types of control for the operating

mechanism may be provided for automatically,
semi-automatically or manuglly controlling the
movement of the cages, but since such controls
are not & part of the present invention, they are
not illustrated in the drawings.”

The cage-propelling link chains 13 consist
preferably of pivotally-interconnected links (34
and rollers 138 to facilitate the movement of such
chains in the channel chain guides 14, Each set
of such chains (3 is continuously embraced or
guided in the vertical column movements and
in the transfer movements at the ends by a pair
of continuous channel members 14,

Tt will be observed in Figures 1, 2 and 3, that
the upper and lower ends of such chain guides
{4 are curved, and that the curved ends and the
two propelling chalins are offset one to the other
in the vertical plane. )

The propelling flexible means or chains i3 are,
in the present instance, provided with a driving
mechanism which is operatively connected to
such chains at their lower portions, and consists
of a motor (5, the shaft of which is coupled with
a speed reducer 16 having a drive pinion (7 in
mesh. with a gear 18 which is fixed to shaft 9.

The shaft 19 is supported in suitable bearings
20 and at each end carries a bevel gear 21 which
is fixed thereto.

The lowermost chain 3 is driven by a sprocket
22 which is fixed to shaft 23 supported in suit-
able bearings, as for instance, 28 and at one end
of shaft 23 is a bevel gear 25 which Is fixed
thereto.

The gears 21 and 25 are operatively inter-
connected by a shaft 26 supporied in bearings
27 and having fixed thereto a bevel gear 28
which meshes with gear 25, and a gear 29 which
meshes with gear 2I.

The other chain i3 is driven by & sprocket 30
which is fixed to shaft 3f supported in suitable
pearings, as for instance, 82 and at one end of
shaft 31 is a bevel gear 33 which is fixed thereto.

The bevel gear 33 and the bevel gear 21 are
operatively interconrected by a shaft 34 sup-
ported in suitable bearings 35 and having fixed
thereto a bevel gear 36 which meshes with bevel
gear 33, and a bevel gear 37 which meshes with
bevel gear 21. :

Tt will now be readily apparent that the opera-
tion of the motor 15 will, through its intercon-
nected transmission mechanism hereinabove de-
scribed, cause a rotation of the drive sprockets
22 and 30 to thereby propel the chains {3. Ob-
viously, a reversible electric motor {5 may be
provided for. selectively reversing the movement

of chains i3 In their travel within the guides 4.

The cages 38 in the design shown embody a

platform 384 having channeled runways 388 to
guide a motor-vehicle thereon. The platform
384 is provided at one end with a channel iron
frame 38C and at the other end with a rein-
forcing cross-channel 380, Suitable gusset plates
38E are provided at the connection of the frame
388 to the platform 384, Likewise brace mem-
bers 38F are provided between the platform 384
and a pair of depending angularly disposed sup-
ports 386, - A similar pair of angularly disposed
supports 38H is arranged to extend upwardly
from the frame 38€, .

The cages 38 are pivotally connected and
supported at both ends thereof through interme-
diate means, generally indicated by numeral 40,
to the driving or propelling chains 13.

The sangularly disposed depending supports

2,089,047

38¢, and the upwardly extending angularly dis-
posed supports 38H, are each arranged for com-
mon pivotal connection with a pin 404 which is

securely held in an extended portion 40P of a

pivotal member 40°, The intermediate member
40 also includes a companion pivotal member 407
of equal length.

The pivotal members 400 and 40P are inter-
connected at their ends with pins 40%, each
having a roller 40F mounted thereon.

The pivotal member 40D iz provided with an
extended pin 40¢ reinforced with a pair of longi-
tudinally extending rib portions 40%,

The pin #40¢ forms a pivotal support for one
of the rollers 138 of the propelling chain {3, so
that the intermediate member 40 is pivotally
connected relatively to and with the propelling
chain 13. ‘ .

The pivotal pins 404 and 40 are centrally dis-
posed relatively to the members 40C and 40° and
are offset and not aligned with one another
Jongitudinally of the members 40¢ and 487,

In the design of elevators of the type shown
herein, it is very desirable to mount the cages
or platforms 38 as close together as possible and
yet permit the transfer movement of the cages
or platforms from one vertical column to the
other without interference of the cage heing
transferred with elther of the adjacent cages and
therefore one of the important objects or fea-
tures of this invention is found in the provision
of the intermediate means 40 which are inter-
posed between the cages or platforms 38 and the
chains I3 which impart movement to the cages,
and which intermediate means 4@ cooperating
with cams 39 permit such close mounting of the
cages.

The rollers 40F of the intermediate means 40
are supported and guided within the pair of
channel members 39 which extend in the verti-

" cal runs substantially parallelly with the chain

guides (4.

In order to vary the speed and control the
movement of the cages 38 in and during their
transfer from one vertical column to the other,
simultaneously with the movement of the cages
in such vertical columns, the upper and lower
portions 384 of the channels 38 are designed
to function as cams for the intermediate means
rollers 40F to thereby cause pivotal movement
of such intermediate means about the pins 40¢
whereby the speed and movement of the cages
or platforms 38 will be varied and controlled.

Such load supporting cams 394 may, obviously,
be so designed or arranged or spaced fo extend
into suitable planes to so guide the rollers 40F to
produce various predetermined speeds or move-
ments of the cages during their transfer, and
I, therefore, do not wish to be understood as
limiting myself to the particular form or ar-
rangement of such cams 394 shown for purposes
of illustration in the attached drawings.
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In the modification shown in Figure 8, the in- .

termediate means or member 41 consists of a
single elongated member 414 provided with a
guide rolier 413 at each end thereof and centrally
pivotally mounted on a pin 3P which is fixed
centrally longitudinally of one of the links 134
of the chain 13, so that the load on the chain (3
is divided between two of the rollers 13B. Obvi-
ously, the member 4f would be extended similarly
as at 408 to accommodate an offset pivotal sup-
port for the cage.

I claim:—

1, A conveyor comprising a plurality of plat-
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forms simultaneously movable in opposite direc-
tlons in two interconnected paths, means for
moving said platforms, intermediate means inter-
posed between sald platforms and satd platform-
moving means, said intermediate means being
movable independently of sald platform-moving
means and heing disposed for movement in a
plane different from the plane of movement of
sald platform-moving means, and means for con-
trolling the movement of said intermediate means
whereby said platforms will be moved from one
path to the other path with a variable speed. .

2. A conveyor comprising a plurality of plat-
forms simultaneously movable in opposite direc-
tions in two interconnected paths, means for
moving said platforms, intermediate' means inter-
posed between sald platforms and said platform-
moving means, sald Intermediate means being
movable independently of said platform-moving
means and being disposed for movement in a
plane different from the plane of movement of
said platform-moving means, and means for con-
trolling the movement of said intermediate

means whereby sald platforms will be moved from

one path to the other path with an accelersted
and then decelerated veloeity.

3. A conveyor comprising a plurality of plat-
forms simultaneously movable in opposite direc-
tions in two interconnected paths, means for mov-
ing said platforms, Intermediate means inter-
posed between said platforms and said platform-

moving means, said intermediate means being .

movable independently of said platform-moving
means and being disposed for movement in g

” plane different from the plane of movement of

sald platform-moving means, and cam-like guid~
ing means for controlling the movement of said
intermediate means whereby said platforms will
be moved from one path to the other path with g
velocity accelerated to a predetermined speed
which is maintained for a perlod of time and
then decelerated to the speed of the platforms
in said paths. :

4. A conveyor comprising a plurality of sup-
ports simultaneously movable in opposite direc-
tlons in & palr of vertically disposed columns, flex-
ible ‘means for moving sald supports, power-
driven means for propelling said flexible means,
Intermediate means interposed between said sup-
ports and said flexible means snd pivotally con-
nected to said supports and to said flexible
means, and means cooperating with said inter-
mediate means-for causing said supports to move

with an accelerated and decelerated veloclty dur- -

ing their transfer movement from one column to
the other column, said intermediate means being
movable in & plane different from the plane of
movement of sald flexible means.

5. A conveyor as embodied in claim 4, wherein
seld means cooperating with sald intermediate
means comprises stationary means adapted to
cause a movement of sald Intermediate means
relatively to said supports during the transfer
of said supports from one column to the other,

6. A conveyor comprising g plurality of sup-
ports arranged for simultaneous movement in a
circuitous path, means for moving sald supports,
means including power-driven means for propel-
ling sald support-moving means, intermediate

means having a single plvotal connection with_

sald supports and with said support-moving
means, and means adapted to be engaged by said
intermediate means at a predetermined location
in & circuitous path whereby the velocity of said
supports will be increased and decreased during

3

the movement of said supports in a predeter-.
mined location in the path of movement of said
supports, .

7. A conveyor as embadied in claim 6, wherein
said pivotal connections of safid Intermediate
means are offset transversely to the longitudinal
axis of sald Intermediate mesns.

8. A motor-vehicle parking tower comprising )
pair of endless chains, motor-driven means for
propelling said chains, guiding means for said
chains, a plurality of cages each adapted to sup-
port a motor-vehicle, said cages being movable in
opposite directions in a pair of columns and from
one column to the other, a plurality of movable
Instrumentalities, each of said instrumentalities
having a pivotal connection with one of said
chains and a separate pivotal connection with one
of sald cages, and guiding means for said instru-
mentalities independent of said chain-guiding
means, sald guiding means for said instrumen-
talities being arranged to cause a movement of
sald cages from one column to the other with g
velocity different from the velocity of the cages in
sald columns by controlling and changing the
path movement of said Instrumentalities.

9. A conveyor comprising & plurality of sup-~
ports arranged for movement in & circuitous elon-
gated path, means for moving sald supports, in-
termediate means having a single pivotal con-
nection with said’ supports and with seid sup-
port-moving means, gulding means for said sup-
port-moving means, snd separate cam-lke guid-
Ing means for said Intermediate means for con-
troliing the movement of sald intermediate
means whereby the speed of said supports {s in-
creased and decreased in thelr movement be-
tween thelr positions in the extreme ends of the
elongated circuitous path. .

10. A conveyor as embodied in claim 8, and in-
cluding sald separate gulding means for said in-
termediate means comprising stationary extended
cam-like structures engaged by sald intermedi-~

ate means and adapted to gradually tilt said in-

termediate relatively to said support-moving
means to thereby cause the variations in the
speeds of said supports.

11. A conveyor as embodied in claim 9, and in-
cluding said separate guiding means for said in-
termediate means comprising stationary extend-
ed cam-like structures engaged by said interme-
diate means and adapted to gradually tilt said
intermediate relatively to said support-moving
means to thereby ‘cause the variations in the
speeds -of sald supports, said stationary cam-like
structures being so arranged that in each half
of said circultous elongated path, the distance of
said structures from said platform-moving means
will be gradusally increased to a maXximum and
then gradually decreased to the minimum,

12. A conveyor comprising a plurality of sup-
ports movable in a circuitous path, means for
moving said supports comprising a palr of spaced
endless chains having opposite portions moving
in opposite directions in fixed parallel paths,
means for guiding said support-moving means in
8 fixed path, intermediate means comprising
members pivotally mounted to said support-mov-
Ing means, rollers at the ends of said members,
extensfons from said members disposed interme-
diate the ends of said members, esch of sald ex-
tensions being pivotally connected to one of said
supports, said intermediate means being movable
relatively -to said supports and to said - support-
moving means, and means cooperating with said

intermediate means for causing the relative
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movement of said intermediate means in prede-
termined portions of said path including guides
for guiding sald rollers.

13. In a conveyor including a plurality of sup-
circuitous path, means for
moving said supports, and guiding means for said
support-moving means, the combination with
said supports and said platform-moving means
of intermediate means connected to said plat-
form-moving means and said platforms at spaced
points, and separate guiding means for said in-
termediate means, said intermediate means hav-
ing a pair of extensions the ends of which ex-
tensions are arranged to be guided by sald sep-
arate guiding means to thereby guide and control

the movement of said platforms relatively, to the -

movement of said platform-moving means.

14. The combination in a conveyor as embodied
in claim 13, and including rollers on the ends
of said extensions which rollers engage sald sep-
arate guiding means, and wherein said rollers
are disposed on a straight line intersecting the
connection of said intermediate means with sald
platform-moving means, and wherein the con-

2,089,047

nections for sald intermediate means with sald
platforms are offset relatively to sald connections
for said intermediate means with sald platform-
moving means.

15. A conveyor comprising a plurality of sup-
ports movable in & circuitous path, means for
moving said supports including & pair of spaced
endless chains having opposite portions moving
in opposite directions in fixed parallel paths,
means for guiding said chains in a fixed path,
intermediate means comprising members pivotal-
1y mounted to said chains, rollers at the ends of
said members, extensions from said members dis-
posed intermediate the ends of sald members,
each of sald extensions being pivotally connect-
ed to one of said supports, said intermediate
means being movable relatively to said supports
and to said chains, and stationary means cooper-
ating with said intermediate means for causing
the relative movement of sald intermediate
means in predetermined portions of sald path
comprising continuous guides for guiding said
rollers.

JOHN ZRNA.
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