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The present invention relates broadly to ap-
paratus for storing the maximum number of unit
loads in a given ground area, and more specifically
to an apparatus particularly adapted for use
Ain parking a large number of automobiles in a
limited ground area, such as in congested metro-
politan shopping or business districts where there
is almost invariably insufficient vacant land for
adequate off-street parking facilities. The land
costs and demand for parking space are such
as frequently require relatively high parking fees
and {frequently a prohibition against all-day
parking.

While it is anticipated that the present inven-
tion will find its widest application in connection
with -the parking of automobiles, it is also con-
templated that the same principles might be
utilized to excellent -advantage in warehouses
storing large unit loads such as packaged house~
hold furnishings, merchandise, and the like. In
this ease, the articles stored in the warehouse
would be packed. into vans or loaded into mobile
platforms, and would thereafter be carried by the
-apparatus of the invention to the upper level
floors-of the warehouse for storage. - The prin-
cipal advantage realized by the use of such an
apparatus is the elimination of otherwise wasted
space ‘which must be reserved for corridors in
conventional warehouses.

The primary object of the present invention,
therefore, if to provide means for increasing the
capacity of a given storags space, and more parti-
cularly, to provided novel and efficient means for
parking -a considerably larger number of au-
tomobiles in g given ground area than has hereto-
fore been possible with any prior parking ap-
‘paratus. -

Another object -of the invention is to prov1de
an apparatus of the class described wherein the
vehicles are automatically delivered to any de-
sired storage  location on the apparatus, or
‘brought down from the apparatus to a loading or
unloading station without requiring attention
on the part of the attendant except to manipulate
the automatic controls. This eliminates the necs-
sity of having the attendant maneuver the cars
around & crowded lot when putting a car into
the spoet to which it is destined, or when extricat~
ing the .car therefrom when called for by the
owner. Also, the present invention eliminates
the need for having the attendant shift cars con-
stantly from one place to another during pe-
riods -of maximum congestion in -order to open
up lanes through which cars can be driven while
being parked or withdrawn from the lot. By thus
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2 ,
eliminating much of the handling of cars by the
attendants, the danger of damage to the cars is
greatly diminished.

As compared to the. conventional multl-level
garage wherein the automobiles are driven up an
inclined ramp to reach the upper levels, the
present -invention enjoys several distinet ad-
vantages, chief of which is the more efficient
utilization of the total available space by elimi-
nation or the wasted space required for the ramps
and for the open driveways which must be left
clear on each floor level to permit the cars to be

maneuvered around. The total floor area thus

wasted in even a well-planned garage frequently
exceeds the area actually occupied by cars, where-
as in the present invention the cars are parked
more closely together and the space is utilized
more completely, with the result that the area oc-
cupied by parked cars greatly exceeds the wasted
area. Another disadvantage of the multi-level
garage having an inclined ramp, is the fact that
several skilled drivers are usually required to
drive the cars up the inclined ramps and to
maneuver the cars around on the crowded floors,
since many car owners lack the necessary con-
fidence-and driving skill. The wages of these driv-
ers adds to the operating costs of the garage,
with a eorresponding reduction in profits. In the -
present invention, the minimum of space is
wasted, and the need for skilled drivers is elimi~

nated; hence the revenue for a given space is

increased and the operating costs are reduced. -
The foregoing objects are attained by the pro-
vision of an apparatus consisting of a stationary
loading structure having a lower level track and
one or more upper level tracks, with an up-eleva-
tor.at one end of the tracks and a down-elevator
at-the other end thereof. Traveling on the tracks

- -are mobile platforms, each of which is adapted to
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receive an automobile or other load. In the case
of a two-level structure, both the upper and
lower levels would be filled from end to end with
these platforms, which are advanced in one di-
rection along the lower level and in the other di-
rection along the upper level. . The up-elevator
receives the platform from the lower level track
and raises the same to the upper level track,
where a pick-off mechanism removes the plat-
form and pulls it onto the upper level track. To
bring a particular platform down to the loading
or unloading station, the several mechanisms of
the strueture are set into operation, eausing the
platform to be advanced along the “upper level
track onto the down-elevator at the other end
thereof, where it is lowered to the ground level.
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Another pick-off device then removes the plat-
form from the down-elevator onto the lower level
track. Suitable means is provided for operat-
ing the various units of the apparatus in the
proper sequence so that the platforms are pro-
gressively advanced around the apparatus; trav-
eling first along the lower level track, then up
on one elevator, back along the upper level track,
and down on the other elevator. The automobiles
are loaded onto the platforms or unloaded there-
from at any suitable station along the line of
travel on the lower level, preferably at the foot of
either the up-elevator or down-elevator.

In the case of a multi-level structure having
a plurality of vertically spaced upper level tracks,
the apparatus is provided with only sufficient
platforms to fill the upper level tracks, and
when all of the platforms have been moved to
their assigned levels, the lower level track and
both of the elevators are empty. Each of the
platforms is provided with means engageable only
by the pick-off mechanism of the level to which
the platform is assigned, so that only the plat-
forms belonging on a particular track level will
be removed from the up-elevator at that level,
and platforms destined to other levels will re-
main on the elevator until they reach the level to
which they belong. :

Another object of the invention is to provide
an automatic control system which will funection
to operate the mechanisms of the apparatus in a
predetermined sequence and for a predetermined
number of cycles to bring any desired platform
on an upper level track down to the loading sta-
tion.

A further object of the invention is to provide
a safety device that functions to break the elec-
trical circuit to the motor advancing the plat-
forms along any one of the upper level tracks
whenever it happens that the down-elevator at
that particular level is already occupied by a
platform descending from a higher level. This
arrangement prevents the platform-advancing

mechanism from trying to push a platform onto .

an already occupied portion of the down-elevator,
which would, of course, cause damage to the ap-
paratus and possibly to the automobiles carried
thereon.

While the present disclosure illustrates and de-
scribes in particular detail a multi-level appa-
ratus which is believed to be the preferred form
of the invention, it should be understood that
various other constructions will come within the
scope of the invention in its broadest aspects.
For example, it has already been mentioned that
the invention might be embodied in a two-level
structure, in which case both levels would be filled
with platforms at all times, and the control
mechanism suitably modified, as will be pointed
out hereinafter. Also, in connection with the
adaptation of the invention to a warehouse, as
suggested earlier, it is contemplated that the
frame structures of both the up and down ele-
vators might be mounted on transversely ex-
tending tracks at opposite ends of the stationary
structure, so that the elevators could be moved
laterally into registration with any one of sev-
eral rows of tracks on the stationary structure
to serve the same, thereby eliminating duplication
of elevators.

The foregoing and other objects and advan-
tages of the present invention will become ap-
parent to those skilled in the art upon considera-
tion of the following detailed description of the
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preferred embodiment thereof, reference being
had to the accompanying drawings, wherein:

Figure 1 is a side elevational view of a multi-
level apparatus embodying the principles of the
invention;

Figure 2 is an enlarged side elevational view of
the up-elevator at the left-hand end of the struc-
ture in Figure 1;

Pigure 3 is a transverse vertical section through
the up-elevator, taken along the line 3—3 in Fig-
ure 2;

Figure 4 is a horizontal section taken along the
line 4—4 in Figure 2, and including also a top
plan view of the first station along the track of
the stationary structure;

Pigure 5 is an enlarged sectional view taken at
55 in Figure 4, showing one end of the pick-
off mechanism, and the manner in which it en-
gages the pick-off hook on the platform;

Figure 6 is an enlarged sectional view of a de~
tail, taken at 6—6 in Figure 5;

Figure 7 is a top plan view of the first two sta-
tions on the top level track of the stationary sup-
porting structure;

Figure 8 is an enlarged fragmentary sectional
view taken alongside the conveyer chain mecha-
nism at opposite ends thereof, showing the man-
ner in which the conveyor chain drives the plat-
forms;

Figure 9 is an enlarged transverse vertical sec-
tion through the down-elevator at 9—9 in Figure
1; and

Figure 10 is a schematic circuit diagram of the
electrical control mechanism.

In the drawings, the apparatus of the present
invention is seen to comprise a stationary struc-
ture designated in its entirety by the reference
numeral 20 and consisting of a lower level track
21, and a plurality of vertically spaced upper level
tracks 22, 23 and 24. The upper level tracks are
arranged directly above and parallel to the lower
level tracks, and located at the left and right
hand ends, respectively, of the tracks is an up-
elevator 25 and a down-elevator 26. The sta-
ticnary structure 20 with ifs several track levels
may take any desired structural form, and is
herein shown as comprising a plurality of vertical
posts 30 which are spaced uniformly along the
length of the structure on opposite sides thereof,
and cross-connected by diagonal bracing mem-
bers 8f. The bottom ends of the posts 30 are
preferably embedded in concrete footings 32 in
the bottom of a pit 33, so that the lower level
track 2! is substantially level with the ground.
The posts 30 on opposite sides of the structure
are arranged in transversely aligned pairs, which
are connected at each track level by a transverse
channel beam 34.

Resting on top of the transverse beams 34 and
extending from one end of the structure 20 to
the other end thereof are laterally spaced tracks
35 which may have any desired cross-sectional
shape, but which are shown in the drawings as
upwardly facing channel beams: The tracks 35
are adapted to receive the wheels 36 of mobile
platforms ‘43 that are arranged end-to-end on
the tracks, said platforms being adapted to re-
ceive and support the automobiles or other loads.

In the multi-level structure illustrated, each
of the platforms 40 is normally assigned to one
particular level of the upper level tracks, and to
this end, means ig provided for selectively re-
moving the platforms from the up-elevator onto
their respective track levels, as will be described
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‘in ‘more detail presently. Thus, when 21l of ‘the
“-platforms have been loaded -onto the upper level
tracks, :each of the upper level tracks will be
filled from one end ‘to the other with platforms
which are -continuously returned to that :same
level whenever the machine is set into -opera-
tion. For the purpose of .distinguishing the plat-
forms of one ‘level from ‘those .of another, I have
-designated the platforms on the first of the
upper levels as 40q, while those on :succeeding
levels are -designated 40b, and 4%¢. Means ‘s
also provided for advancing all of ‘the platforms
on ‘any one selected upper level track, so that
the platforms on that lével are advanced toward
and loaded onto the -down-eélevator. The plat-
forms can then ‘be successively lowered to ‘the
eground level, where théy are removed from ithe
down-elevator onto ‘the lower level track -and
‘then ‘moved back to the up-elevator to be re-
turned ‘to the upper level track to which they
belong.  In this way, any desired Pplatform :can
be brought -around to-the loading station ‘to Fe-
ceive or discharge-an automobile.

Each of the ‘mobile platforms 40 comprises 2
pair -of laterally -spbdced, longitudinally -extend-
ing channels 42 which face -upwardly to. provide
tracks onto which the wheels of the automabile
are driven. ' "The channels 42 are connected o~
gether at their front :and rear ends by trans-
verse members 43 and 44, and intermediate of
their ends by cross-bracing members 45. The
“wheels 36 are mounted on ‘the -ends-of axles 85
‘whieh ‘are journaled in bearing members 47
mounted -on ‘the .undersides of the channels 42
adjacent the ends «©f bracing imembers 45.

Fixed to the leading edge 0f the front cross
member 43 adjacent ‘the end thereof, are for-
wardly projecting, -spring-cushioned ‘humpers
$9; while similar bumpers 51 are mounted on the
trailing -edge -of the rear cross-member #3 and
project rearwardly therefrom. The front bump-
ers 0 on each platform. are aligned with the
rear ‘bumpers 5{ of the platform shead -of it,

~providing a cushioned contact between the plat-

forms, whereby one platform can push amether iz

if necessary. While the details of the bhumpers
58 and §1 are:of no consequence to the présent
invention, it will be noted that the contacting
surfaces thereof ‘are smoothly rounded .o as to

‘prevent one bumper from-eatching onto ‘anocther. .

Also mounted on and prejecting forwardly
from the front cross member 48 of -each of €tlhe
platforms is a pick-off ‘hook 52 which is adapted
to-be engaged by a cooperating pick~off muchs-~

nism §3 -on the upper level track 1o which theis

‘platiorm is ‘assigned, whereby the platform is
removed from thé “up-elevator 25 otito. the
tracks 35 of the stationary structure. ‘The pick-
off hocks §2 on the front ends -of the platforms
40 are all identical in .construétion; and all ef
4he hooks on the platforms of @ny-given track
level are lecated at the same transverse position
on the cross member 43. However, the hooks 52
Tor each track level-are -6ff-set laterally from

those of the other levels, as best shown in Wig--

ure 3. Thus, for example, the hooks-52 of plat-
forms 40a on the first upper level track ‘ave illus-
tratively located near the right hand side of the
platform; while those of platforms 40b and 4%¢
on the second and third upper level tracks ate
“located near the center and left hand side, re-
spectively, of the platforms. ) -
Each of the pick-off hooks 52 is adapted to ‘be

engaged by a pick-off mechanism 53 on the sta-
tionary structure 20 when the platform has béen
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6
raised by the up-elevator to the level to which
it belongs, and therefore €ach of ‘the pick-ofT
mechanisms 53 is located in lateral alignment
with the ‘pick-off hooks.of the platforms for that
level. Thus, the pick-off ‘mechanism 53 for the
first upper level track 22 will only engage the

“pick-off hooks 52 of platforms 48¢, and will miss

‘the pick-off hooks of platforms 48b and 40c.

Mounted on the rear cross member 44 of each
of the platforms and projecting rearwardly
thérefrom is another pick-off hook 54; this one
‘being :engaged by a pick-off mechanism 55 on
the lower level track 21 at the end adjacent the
down-elevator 2. The purpose ‘of the pick-off
device 55 is to pull the platform off the down-
elevator 26 onto the lower level track 21, and
since the platforms of all of the upper level
tracks are returned along the lower level track
2( to the up-elevator, the pick-off hooks 58 for
all of the platforms on the apparatus are lo-
cated .at the same transverse Iocation.

Also mounted on the front and rear cross
members 43, 44 adjacent the left hand bumpers
50 and 51, respectively, are forwardly and rear-
wardly projecting brackets 55 and 57. Pivotally
connected to the front bracket 55 by a pin 60 is a
downwardly hanging ratchet pawl 8!, the bot-
tom end of which is preferably formed with a
V notch 62, as shown in Figure 8. The ratchet
pawl &1 is free to trail behind or to the left of
the pin 89 as the platforms are pulled or
pushed, as the case ‘may be, onto or along the
stationary structure by the upper level pick-off
mechanisms 53; the free end of the pawl ratchet-
ing over the transverse pins or rollers of a eon-
veyer chain 63 which extends longitudinally of
‘the structure parallel to the tracks of each level.
When the platform ¢omes to a stop, the notched
end of the pawl 81 drops down into engagement
with one of the pins or rollers of the chain 63,
and then when the chain begins to mave, the
pawl 61 is pushed along with it, thereby mov-
ing the platform along the track. -

Another ratchet pawl 84 “is swingably -con-
nected by a pin 65 to the rear bracket 57 ., and is
likewise free to swing in the same fore and aft,
vertical plane as that in which the front ratchet
pawl 61 moves. The rear ratchet pawl 64 is
therefore engageable also with the conveyer

«chain §3, and the latter is thus enabled to push

against the rear end -of the platform to move the
same onto the down-elevator. At this point, the
chain passes-down around the sprocket at the
right hand end thereof, and. the rear ratchet
paw! 64 falls free of the chain down to the -de-

pending position shown at E in Figure 8.

‘The up and down. elevators 25 and 26 are gen-
erally similar in censtruction and the following
description, which is particularly directed to the

‘up-elevator, will therefore ‘be understood to ap-

ply also to the down-slevator: Each of thse ele-
vators ‘comprises a supporting frame structure
made up of four vertical posts 78 loeated at the
corners of the elevator, the bottom end of each
of said posts being embedded in a concrete foot-
ing T1. The two posts-on each side are connected
together at their top ends by a fore and afi ex-
tending beain 72, and are also joined together
along their lengths by crossed diagonal bracing
members 13. Extending hetween the two posts
10 at each side-of the frame near ths top and
bottom ends thereof are drive shafts 74 and 75
which ‘are journszled at their ends in supporting
bearings 76 mounted on the posts. Fixed to the
top drive shaft 74 near the opposite ends thereof
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are sprockets 80, while other sprockets 81 are
fixed to the opposite ends of the bottom drive
shaft 15. An endless chain 82 is trained around
each pair of sprockets 86, 81, and these chains
travel in vertically extending channel members
83 and 84, which provide solid backing support
for the chain. The channels 83 and 84 are at-
tached to the cross bracing members 13 on the
inside and outside edges thereof, respectively, and
the chains 82 are driven in such direction that the
portions traveling within the inner channel 83
are ascending, while the porticns traveling in
the outer channel 84 are descending.

The two bottom shafts 75 of the up-elevator
are driven in synchronism by a motor &5 mounted
on a platform 86 in the bottom of the pit 33,
said motor being connected to the shaft by a
speed-reduction and right-angle-drive gear box
90 having oppositely extending drive shafts 8t
and 92, that are connected through speed-reduc-
tion gear boxes 93 to the ends of the shafts 15.

Fizxed to the links of the chain 82 at equi-
distantly spaced intervals along the length there-
of are bracket members 94 which support chan-
nel tracks 95. Each of the channel tracks 85 is
attached to a horizontally aligned pair of
brackets 94 on the two chains 82 at one side of
the elevator, and the channel members are
mounted on the brackets so that those tracks on
the inside, ascending portions of the elevator
chain face upwardly to receive the wheels 36 of
the platform 49. The tracks on opposide sides
of the up-elevator travel upwardly in horizontally
aligned pairs, and the ascending tracks are also
alisned transversely with the corresponding
tracks 35 of the stationary structure. It will also
be noted in Figure 3 that the brackets 94 are
spaced along the chains 82 so that:when the
elevator comes to rest, each level of the elevator
registers with the corresponding track level on
the stationary structure 28. -

The down-elevator 26 is generally similar in
all structural details to the up-elevator 25 except,
of course that the channel tracks on the inside
portions of the elevator chain descend instead
of ascending. Also, the down-elevator is driven
by & motor 96 which drives the chains 82 in the
opposite direction to that of elevator 25.

The pick-off mechanism 53 of the upper level
tracks and the lower level pick-off mechanism
55 are identical in construction and differ only
in placement; the pick-off mechanisms for the
upper level ‘tracks being located at the ends of
their respective tracks adjacent the up-elevator
25, while the lower level pick-off mechanisms 55
is located on the track 21 adjacent the down-
elevator 26. Since the structural details of- the
upper level pick-off mechanism 53 are more
clearly illustrated in Figures 4, 5 and 6 than are
those of the lower level pick-off mechanism 58,
the description that follows will be directed par-
ticularly to the upper level pick-off mechanisms,
although it will be understood that the same de-
scription applied equally well to the lower level
pick-off mechanism 59.

Each of the pick-off mechanisms comprises an
endless chain 180 which is trained around spock-
ets 100 and 102. Sprocket 101 is rotatably sup-
ported by a bracket member 103 mounted on and
projecting horizontally from the cross member
34 at the end of the track adjacent the up-
elevator 25. The other sprocket {02 is mounted
on the drive shaft projecting from & speed-re-
duction gear box 104 which may be formed in-
tegrally with the housing of a motor 105, as
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shown in Figure 4, although such integral con-
struction is not essential. The motors {05 of
the upper level tracks drive the chains 100 so
that the upper courses thereof travel to the right,
as seen in Figures 4 and 5, or away from the
up-elevator 25. This upper course of the chain
100 is confined between the upwardly extending
side flanges of a channel member 106 and is
supported by the bottom portion thereof; said
channel being mounted on the cross beams 34
and extending parallel to the tracks 35. The
connecting cross pins of the chain 180 aré pref-
erably provided with rollers 197 which contact
the bottom of the channel 106 to provide rolling
support for the chain links.

Two of the links of the chain 100 at exactly
opposite points thereon are provided with bracket
members 110 which project outwardly from the
chain. In the preferred embodiment, the bracket
member |10 comprises two laterally spaced plates
11 which are joined together at their outer ends
and apertured to receive a transverse pin f12.
The pin {12 travels along the path A, shown in
phantom lines in Figure 5, and engages the hook
52 of 2 platform 40 on the up-elevator destined
for that particular level. The end portion of the
hook 52 is cut out at 113 to provide clearance for
the bracket 110 and for sprocket 10i. The
phantom-line representation B. (Figure 5) of
the front end of the platform and pick-off hook
52 shows the manner in which the hook passes
over the sprocket 101 while the platform is being
raised by the up-elevator; the cutaway portion
113 providing clearance for the sprocket so that
the hook is enabled to pass the sprocket with-
out interfering therewith. The solid-line repre-
sentation of the front end of the platform and
pick-off hook shows the position of these parts
when the elevator comes to a stop with the tracks
95 registered with the tracks 35 on the stationary
structure.

While the platform is being raised by the
elevator, the bracket member 110 remains sta-
tionary at position C (Figure 5), and after the
up-elevator has come to a stop, the pick-off chain
[00 starts up in the direction of the arrows,
causing the pin {12 to engage the downwardly
bent end portions (14 of the hook 52 as the
bracket member 110 approaches the top of the
sprocket 101. At this point, the pick-off chain
100, acting through the bracket member 149,
pulls the platform 40 off the up-elevator tracks
95 and onto the tracks 35 of the stationary
structure 20. The length of the pick-off mecha~-
nism 53 is such that the platform 40 is pulled
onto the upper level track to the position shown
at F in Figure 4, at which point the pick-off
mechanism comes to a stop.

The lower level pick-off mechanism 55, as
explained earlier, is exactly like the upper level
pick-off mechanism 53, except for the fact that
the bracket members engage the rear hooks 54
on the platforms when the latter reach the bot-
tom of the down-elevator 26; whereupon the
platform is pulled off the down elevator 26, or
toward the left as seen in Figure 1.

In order to unload the platforms from any
given track level so as to bring a particular plat-
form down to the loading station to receive or
discharge an automobile, means -is provided for
progressively advancing all of the platforms
along the track in the direction from left to
right, or towards the down-elevator. The afore-
said means is preferably in the form of the end-
less conveyer chain 63, which is trained around
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Sprockets 120 and 121 and extends lengthwise

along the tracks 35 from a point overlapping the

right hand end of the pick-off chain. (08 to the
extreme right hand end of the track. Sprocket
120 is rotatably supported between: two laterally
spaced bracket members 122 which are welded
or otherwise suitably attached to the left hand
ends of two vertically spaced, upwardly facing
channels 123 and {24. The top channel 123 rests

on top of and is suitably attached to the cross.

beams- 34 of: the stationary structure 29, and the
top- portion of the chain 63 is contained within
and slides along the channel.  The bottom chan-
nel 124 is supported from the undersides of the
cross beams 34 by U-shaped brackets 125, and the
bottom. portion of the chain rests on and slides
along the channel on its return trip-from sprocket
121 to sprocket 120.

Sprocket 121 is attached to the output shaft

of a speed-reduction, right-angle-drive ‘gear box
126- which is- mounted on and operatively con-

nected to a. motor 130: The suffixes ¢, b, and ¢

are added to the reference numerals 138 iny
Figures-1 and 10 to indicate that the motors-con-
cerned; drive the conveyer: chains of the first;
second, and third upper levels, respectively.
Each: of the conveyer motors (30 is- suitably
mounted on a bracket 131 which is attached to
the bottom: flange of the extreme right hand
cross beam 34’ of the stationary structure 29.
The motors 136 drive the sprockets (2i in a
clockwise direction, which causes the platforms
to be moved along the tracks from left to right.
As. each. platform is pushed onto the. down-
elevator, the rear ratchet detent 64 falls away
from the chain 63 to the downwardly hanging
positions: shown- at-position E-in Figure 8.

The conveyer mechanism for the lower level
track 21 is designated generally by. the reference
numeral: {35, and is similar in construction to

the conveyer mechanisms of the upper level:
tracks, except that its placement and diréction.

of travel are reversed with respect to the others.
In. other words, the top portion of the bottom
level. conveyer chain travels from right to left,
thereby advancing the platforms toward thé
up-elevator 25, The transverse placement of the
lower level conveyer mechHanism (85 is in the
samne veértical plane as the upber level conveyer
mechanisms, and the chaifi is therefore engaged
by the sanie ratchet pawls 61 and 64 on the plat-
forms. Being freely swingable on their support-
ing pivots, the ratchet pawls merely trail behind
their pivots as the platforms are pulléed or

pushed, as the case may be, onto or along the

stationary structure by the lower level pick-off
mechanisms 55, ratcheting over the conveyer
chain until the platform comes to & stop: Then;
when the conveyer chain is started up; the pawl
is engaged and pushed along with it. The motor
driving the bottom conveyer mechanisms (35 is

located at the extreme left hand end of the lower

level track 21, anhd is designated by the:reference
numeral (30”.
With the exception of certain minor details

which. will be taken. up presently, it is believed
that the foregoing description: is complete as to

all -essential structural details, and.the discus=

10
bottom of the up-elevator 25. The automobiles-
are driven up a ramp-or driveway 4% onto the
channel tracks 42 of a platfornt waiting on the
up-€levator, after which the mechanism is then

- set into operation to raise the platform: to- its

assigned level and then pull the loaded platform
onto the tracks 35 of the stationary structure 20:

‘When the attendant wishes to bring a partieu=
lar platformt of & given track level: down to- the

' loading station I, he operates the automatie con=

trol’ mecharnism, thereby setling the machinery
into operation to repeat- a- predetermined se-
quence of operations until the desired platform-
arrives at the loading'station: The operational
sequence referred to.censists of the following.
four steps: (1) operation of the pick-oif mecha-
nisins 53 on: all of the upper level tracks; aned
of the lower level pick-off mechanisms: 55 to re-
move any platfoms that may be standlng on
either elevator; (2) the conveyer chain 63 of the
selected track level is then driven te advance
all of the platforms on that track by a distance-
equal to one platform-length, during which op-
eration the platform at the extreme right hand
end.of. the track is pushed onto the dewn eleva-
tor 26; (3) both:elevators are then operated to-
advance one level, i. e; up one level on the up-

" elevator 25, and down one level on the down-
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- elevator toward the opening. {43.
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sion which follows will: turn now to the several .

different ways in which the- apparatus may be
used. - The first method of operation that will
be: described relates to: a- multi-level apparatus,
such-as that shown in the drawihgs, whereiri the
automobiles are-loaded onto and unloaded from

the: platforms 40-at a loading station. I. at the

70

elevator 26; and (4) the bottom:conveyer chain-
{35 is operated to advance all of the platforms.
on the lower level track 21 by one platform.
length, during which operation, the platform- at
the extreme left hand:end of the track is pushed
onto the up-elevator 26. This sequence of opera-:
tions'is repeated the required number of times,.
until the machine comes to a stop just after the
desired platform has been. pushed-onto the load-
ing station L-at the bottom. of the up-elevator 25.
At this point, attention is d1rected to a safety
device on the down-elevator 26 whereby the con-
veyer chain mechanisms of the upper level tracks
below the top level are prevented from being op-
erated and pushing a platform- onto the down
elevator when the channel tracks of the down-

; elevator at that particular level are already oc-~.

cupied by another platform descending from a
higher track.level. The device referred to con-
sists: of photo-electric ceéll mechanisms-contained
within housings {42 which- are mounted on the
diagonal cross braces 18 at.one side of the down-
elevator frame structure at each of the ilpper
levels except for the top one: Directly across
from each of the photoelectric cell housings 42
is a-lamp housing I44 having a projection lens
145 that directs a beam of light G across the
Both of the
housings 142 and i44 are located at such a level
that the light beam G is blocked by the frame.
of the platform 48-when the latter is standing on-
the down-elevator channel tracks 95. The photo-
electric cell mechanism in:the housing 142 acts.
to open a relay in the circuit to the conveyer drive
motor 130- of that particular track level when
the: light: beam.. G- is- blocked;. and the conveyer
chain is thus prevented from pushing another:
platform onto the  already oeccupied channel
tracks. of the down-elevator. ]

A typical control circuit for operating the sev=
eral units: of the:apparatus in the manner just
described: is shown schematiedlly in the cireuit
diagram of Figure 10. The particular circuit-
illustrated is for a multi-level structure having
three upper levels; with six platfform stations
on each:level. This circuit can easily be modified
in-an obvious: manner to accommodate a differ-
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ent number of upper levels, or a different num-
ber of platform stations per level.

Grouped together in a rectangular arrange-
ment at the bottom of the circuit diagram is a
plurality of push button control switches 159
which are arranged in horizontal rows corre-
sponding in number to the upper level tracks, and
each switeh of each row corresponding to a given
platform station on its associated track level.
Fach of the switches 150 is a normally open two-
pole, single-throw switch, which, when closed,
transmits a momentary current impulse from a
current source Xl to both a timer mechanism
{51 and to the coil of one of three relays 152, 153,
and 154. These relays are in the nature of hold-
ing relays, and function to supply current con-
tinuously to the conveyer chain motors 138a, 130b,
and i30c of the upper level tracks until the op-
erational cycle is completed.

Relay 152 is operatively connected to the con-
veyer chain motor 180a of track level 22 and is
actuated by current impulses derived from any
one of the control switches (50 in the bottom
row. Relay 153 is operatively connected to con-
veyer chain motor 138b of track level 23, and is
actuated by current impulses derived from any
one of the control switches 158 of the center
row. Relay 154 is operatively connected to the
top conveyer motor 130c, and is actuated by cur-
rent impulses derived from any one of the con-
trol switches 158 of the top row. Current im-
pulses from the bottom row of switches 150 are
transmitted to the coil of relay 152 along a wire
i55, which is connected to each of the right hand
contacts 156 in the bottom row of switches. Cur-
rent impulses from the middie row of switches
are transmitted to the coil of relay 153 along
wire 169; while another wire 161 transmits the
current impulses from the top row of switches
to the coil of relay 154, Wires 160 and 161 are
likewise connected to the right hand contacts 156
on all of the switches 150 in the middle row
and top row, respectively.

The two poles- i62 and 163 of each of the
switches 158 are connected by wires 154 to a
current source XI{, so that the closing of any one
of the switches causes current to be carried simul-
taneously to both of the two contacts 156 and
{66. Tt might be noted at this point that where-

ever the reference letter X appears, it indicates ;

connection to the current-carrying, or  “hot”
side of the line, while the reference letter O de-
notes connection to the grounded side of the
line. Thus a circuit may be completed from any
one of the points designated X or X plus a suffix

to any one of the points designated O. The X.

references may be connected to the same. line
terminal, in which case they would all be of the
same voltage, or they may be connected to differ-
ent current sources to suit the voltage require-
ment of the various relays, timers, switches -and
the like.

The left hand contacts 166 of each of the
switches 150 are connected to the input terminals
167 .0of the electrical timer (51 by a plurality of
wires 168, each of which is connected to those
switches 150 requiring the same number of repeti-
tions of the operating cycle to bring a platform
from its position on the upper level tracks down
to the loading station L. Thus, for example, if
the switch at the extreme left hand end of the
top row requires sixteen repetitions of the oper-
ating cycle to bring its corresponding platform
down to the loading station L, the switches to the
right of it will require fifteen, fourteen, thirteen,
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twelve and eleven repetitions, respectively, whilé
the switches of the middle row will require (read-
ing from left to right) fifteen, fourteen, thirteen,
twelve, eleven and ten repetitions, and the
switches of the bottom row will require fourteen,
thirteen, twelve, eleven, ten and nine repetitions.

The mechanism of the timer 151 is operative to
cause a current flow to be transmitted from a
current source X2 to an output terminal {78 for
a predetermined measured length of time re-
sponsive to 2 momentary current impulse received
from one of the switches 159 through the input
terminals 167. In the example given, a current
impulse received at the extreme left hand input
terminal 167 would cause a current flow from the
output terminal {78 for exactly the period of
time required to perform nine cycles of operation,
while the input terminals to the right of it cause
the current to flow for ten, eleven, twelve,
thirteen, fourteen, fifteen, and sixteen cycles of
operation, respectively. The extreme right hand
input terminal is connected to a single-pole,
single-throw switch 1507, and gives a current flow
for the duration of one cyele only. Switch 150’
is therefore in the nature of a manual operation
switch.

Referring back for 2 moment to the cross-con-
pection of the left hand contacts 166 of the
switches 150, we see that the extreme left hand
switeh in the top row of buttons is the only one
requiring sixteen repetitions or cycles, and its
contact 166 is therefore the only one connected
to the sixteen-cycle input terminal of the timer.
However, both the switch to the right of it and
the one directly below it require fifteen cycles of
operation, and therefore the contacts 166 of the
two last-named switches are connected together
so that if either one of them is pressed a current
impulse is transmitted to the fifteen~cycle input
terminal of the timer. In like manner the con-
tacts 166 of the third switch from the left in the
top row, second switch from the left in the mid-
dle row, and extreme left hand switch on the bot-
tom row are connected together and to the four-
teen-cycle input terminal of the timer; and so on
down the line.

When one of the buttons 159 is pressed, two
things occur simultaneously. First, a momen-
tary current impulse.is transmitted to the right
hand contact 156 of the pressed switch, and this
current impulse is transmitted to the coil of the
relay (152, 153 or 154) associated with that row
of buttons. The circuit to the coil of the relay
is completed through the ground connection O,
thereby closing the -normally open pole of the
relay against its contact.. At the same time, a
current impulse is transmitted to the left hand
contact 166 of the closed switch 158, and is car-
ried to one of the input terminals 187 of the
timer 151, setting the latter into operation, which
causes current to be transmitted immediately
from current source X2 to the output- terminal
176. A portion of the current from the output
terminal 170 is transmitted along line 171 to an-
other line 172 which is connected to the poles of
all three of the relays 152, 153 and 154. Thus, as
soon as the pole of any one of the relays is closed,
current from the timer output terminal 118 is
transmitted to the relay contact, where a por-
tion of the current branches off to continue the
energization of the coil so that the relay remains
closed, while the balance of the current is trans- .
mitted to the conveyer motor associated with
that relay. The contact of relay 152 is con-
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riected by a line 173 to the bottom conveyer mo-
tor 13%a; while the contact of relay 153 is con-
nected by line 174 to the middle ¢onveyer meétor
130b; and the contact of relay 154 is connected
by livte 175 to the top conveyer motor 120¢.

It will be noted that there are normally-
closed relays 116 and 1717 serially connected into

lines #78 and [74, respectively; and the: coils: 6£

these relays- are energized by the photoélectric
cell mechanisms
from the associated lamp housing 144 is inter-
rupted. Thus, the presence of a platform 48 en
the down-elevator at either the first or second of
the upper levels causes the  photoelectri¢ cell
mechanisin 142 to open the relay and break the
circuit to the conveyer motor for that level so
that the conveyer chain will not be- operated,
thereby pushing another platform onto the al-
ready occupied elevator. If the relays 176 and
177 are closed, current from: any oneé of the lines
173, 172 and 175 will be transmitted through the
motors 138a, 130b, {30c¢ to line 188 which is
connected to- the right hand contact of a se-
quence ‘switch (81. The 1éft hand contact of
the switch 181 is grounded at O; and the pish-
pull pole of the switch. is normally retracted: from
the contacts thereof so that the cireuif is open
except when the pole is pressed upwardly.
Other sequence switches (82, 183.and 184 are
arranged alongside of switch: 181, and these lat-
ter switches are likewise of the normally open

variety - having two contacts which are closed by

a- push-pull pole.

The poles of the sequence switches 181, 182, {83

and {84 are closed in the desired sequence and
for the proper length of time by means of cams
185, 186, 187 -and (88, respectively, which are
mounted on a rotatable shaft 199. The shaft (99
is -operatively connected: to- 4 comnstant speed,
_sequence control motor 1{8f through a speed-
reduction gear box 192, whereby the shaft 198
makes one complete revolution for each full
cycle consisting- of four operational sequences.
Thus, for example, if wé assume a five-second
time interval for each of the four - sequences
(i. e., a pick-off mechanism, upper level conveyer
 elevators, and lower level conveyer), the shaft
190 would make oné-revolution in twenty sec=
onds,; closing each of the switches 182, 181, 183
and 184, in the order named, for a five-second
interval of time. Current for driving the motor
191 is taken from the line 171 by a connecting
line 193, and the circuit is grounded from the
motor to the ground connection O.

The left hand contacts of switches. 182, 183,
and 184 are connected by a line 194 to a current
soutrce X3, and the right hand contact of switch
182 is connected by a-line 185 to each of the pick-
off motors 1685 of the upper and lower levels.
The circuits to the pick-off motors 105 are com-
pleted to the ground connections O, and when
the switch 182 is closed by cam (86, the motors
" are driven simultaneously to pull off any plat-
forms-on-the up or down elevators onto the levels
to which the platforms are assigned.

The right hand contact of switch 183 is con-

nected by a line {96 to the motor 85 of the up-
elevator and to the motor 86 of the down-
elevator, -both of said motors being grounded to
the ground connection O. Thus, when switch
183 is closed by cam 87, both of the elevators
are operated for the required period of time to
raise or lower the platform one level. The right
hand contact of switch 184 is connected by a
line 260 to the lower level conveyer motor 130",

142 whenever the light beam G-

14

30

o€

3

40

50~

55-

60

85

70

(]

7 its cant i85.

14
and the latter is- éperatéd when the switéh is
closeéd by cam (88.

Thus, each time that the shaft- 190 makes one
rotation, switch 182 is elosed first, operating the -
pick-off motors (85; after whieh switch 181 is
closed, causing the operation of whichever mo-
tor of the upper level conveyers has a closed cir-
cuit due to the fact that its associatéd relay 152,
153, or 154 has béen energized: Next switeh l83-»
is closed, causing the two elevators to advance
one le’vel;- and finally, switch 184 is closed, oper-
ating the bottom level conveyer motor (39’ to
advance the platforms on the lower level by one-
platform length. Moctor 191 contindes to oper-
ate until the current-is-shut or by the timer I5f,
and therefore the number of revolutichs made
by-the shaft 168 depends upon the length of timhe
during which current is delivered by the timer
151, A&s meéntioned earlier, the time interval
during which current iz delivered by the timer-
depends upén which of the input terminsis
{87  receives the current impulse from the
switehes 150: :

When the attendant w1shes to clear the lower:

- level 21 and- the elevators 25, 26 of platforms, he

presses button 158" for- whatever- number of
times- is required- to clear the machine. When
switch 168’ is closed, motor 9% is operated only
for a sufficient time interval to cause the: shaft
196 to make one compléte revolution. Sinée no
current is transmitted to the upper level con-
veyer motors 138q, t38b, and t30¢ when: switch
159’ is cliosed, it will be understood: that nothing
happeis When sequence switch 81 is closed. by
Thus, the only propulsion of the
platforms 45 along the upper level tracks is by
the bumper=to-bumper push exerted- by which=
ever platiorm. is being pulled-off the up-elevator
by one of the pick=off devices. ]

Another suggested inethod of utilizing the ap-
paratus is to load the platforms at the loading
station Ii, and to unload the platforms at an un-
loading station I’ (Figure'1) at the bottom of the
down-elevator 26, In this case, the cars will be

i driven forwardly off- the channel tracks 42-of the:

platforms onto driveway or ramp 201, and the
empty platform would then travel back along the
lower level track 2t to the loading station I. to
receive its next automiobile: The advaittage of
this arrangement is that it reduces the amount
of time necessary to bring  an automobile down
from one of the upper level tracks to the unload-
ing station, which is decidedly advantageous dur-
ing rush periods. A slight modification would
obviously be required in the control mechanism,
due to the fact that a fewer number of operatiig
eycles would be required to brifig a particular
platform down to the unloading station I.”. Since
the necessary changes are more or less obvious
and will immediately become apparent to those:
skilled in the art, it is not deemed necessary to
go into the same in more-detail at this point.
Still another method of operating the multi-
level apparatus shown is to perform both the
loading and unloading operations at station L
at the bottom of the down-elevator. One im-
portant advantage of this mode of operation over
those previously described is that it permits the
elimination of one of the steps in the sequence
of operation; namely, thé operation of the bot=
tom level conveyer after the elevators have been
operated, which served in the preceding instances
to bring a platform onto the loading or unload-
inig station L at the bottom of the up-elevator. In
the present case, the platforms are brought down
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to the loading or unloading station I’ by the op-
eration of the elevators. The switch 84, being
unnecessary, would be eliminated, and line 208
carrying current to the bottom level conveyer
motor 130’ would be connected to switch (81 so
that motor §38’ would be operated simultaneously
with any one of the upper level conveyer motors
130¢, 1300 or 1308¢c. The time required to bring
a platform down from one of the upper levels
to station I’ can also be reduced further by hav-
ing the conveyer motors operate simultaneously
with the pick-off motors 165, in which case the
cams (85 and 186 would be set to operate both
of the switches 181 and 182 simultaneously. The
cycle of operations would then consist of only
two steps: (1) simultaneous operation of all of
the pick-off motors 05, bottom level conveyer
motor (30’, and one of the upper level conveyer
motors i30a, 130b, 130c; and (2) operation of
both the up and down elevators to advance one
level. Assuming five seconds for each sequence,
the total time required to complete a cycle would
be only ten seconds, and shaft 190 would then be
speeded up to make one complete revolution in
ten seconds. Cams 185 and 186 would close their
respective switches simultaneously for one-~half
of a revolution of the shaft 190, and cam 187
would then close its switch 183 for the remaining
one-half revolution. The timer (5{ would also
be modified, of course, to deliver current to the
output terminal 178 for periods of time gradu-
ated in ten second increments.

Where the apparatus is constructed with only
two levels instead of with a plurality of upper
levels, the operation need consist of only two
steps: (1) operation of the pick-off mechanisms
to pull the platforms off the two elevators and
push the other cars on that level ahead of it;
and (2) simultaneous operation of the two eleva-
tors to advance the same from one level to the
other. In this case, the conveyer mechanisms
would be omitted altogether and the only two
sequence switches that would be needed are
switches 182 and 183. The relays 152, 153, 154
would also be eliminated along with the conveyer
motors; and single-pole, single-throw switches
{50 could be used instead of the double-pole
variety shown, since the right hand contacts 156
of the double-pole switches would no longer be
required. Also, shaft 190 would now be speeded
up.to make one revolution in ten seconds, and
cams i85 and 18T would close their respective
switches during one-half revolution each.

The foregoing examples are merely illustrative
of the several ways in which the apparatus of
the present invention can be constructed and op-
erated. It is also contemplated that the auto-
mobiles might be loaded on the platforms &3 so
that they travel sidewise down the length of
the tracks instead of end-to-end as shown. This
would have the advantage of reducing the num-
ber of elevators required for a given street front-
age, since the width of each elevator would then
ke approximately equal to the length of the aute-
mobile instead of only the width thereof. Also,
the percentage of unused area due to space re-
cuired for the downward travel of the elevator
tracks on the outside portion of the chain 82
would be reduced. It should also be understood
that the apparatus might take any other struc-
tural shape, such as reinforced concrete, brick,
ete. Tt is furthermore contemplated that the
several levels might be closed off from one an-
other by suitable partitions or fire walls, and that
various safety devices might be incorporated into
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the apparatus to prevent malfunctioning of any
part of the mechanism.

While I have shown and described in consider-
able detail what I believe to be the preferred form
of my invention, it is to be understood that such
details are not restrictive, and that various
changes may be made in the shape and arrange-
ment of the several parts thereof without depart-
ing from the broad scope of the invention, as
defined in the appended claims.

I claim:

1. Apparatus for storing automobiles and the

like, comprising a lower level track and at least
one upper level track, a plurality of mobile plat-
forms arranged end-to-end on said tracks, said
platforms being adapted to receive an automo-
bile or other load, an up-elevator located at one
end of said tracks and a down-elevator locafed
at thé other end thereof, said up-elevator being
adapted to receive said platforms from said
lower level track and to raise the same to said
upper level track, said down-glevator being
adapted to receive said platforms from said
upper level track and to lower the same to said
lower level track, a pick-off device engageable
with the platform on said up-elevator to pull the -
same onto said upper level track, another pick-
off device engageable with the platforms on said
down-elevator to pull the same onto said lower
ievel track, an endless chain conveyer having one
portion thereof extending parallel to said upper
level track and traveling in the direction from
said up-elevator toward said down-elevator, a
ratchet pawl pivoted on said platform for swing-
ing movement in a fore and aft vertical plans,
the depending end of said pawl being free to
trail rearwardly and to ratchet over said con-
veyer chain when said platform overruns said
chain, and being engageable by said conveyer
chain when the latter advances along said track,
whereby the platform is carried along said upper
level track by the chain, and another endiess
chain conveyer having one portion thereof ex-
onding parallel to said lower level frack and
traveling in the direction from said down-eleva-
tor toward said up-elevator, said ratchet pawls
on said platforms being engageable by said one
portion of said last named conveyer chain,
whereby the platform is carried along said lower
level track by the chain.

2. Apparatus for storing automobiles or the
like, comprising a lower level track and a plu-
rality of vertically spaced upper level fracks,
said upper level tracks being arranged directly
above and parallel to said lower level track, a
plurality of mobile patforms adapted to receive
automobiles or other loads, said platforms be-
ing adapted to travel along said tracks, and each
platform being normally assigned to one par-
ticular level of said upper level tracks, an up-"
elevator located at one end of said tracks to re-
ceive platforms from said lower level track and
to raise the same to said upper level tracks, a
down-elevator at the other end of said tracks
to receive platforms from said upper level tracks
and to lower the same to said lower level track, a
plurality : of pick-off devices for selectively re-
moving platforms from said up-elevator onto the
upper level tracks to which the platforms are
assigned, said pick-off devices being off-set lat-
erally from one another at the different upper
levels, means on the front edge of each of said
platforms positioned laterally to be engageable
only by the pick-off device at the upper level -

~ track to which the platform belongs, another
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pick-off device associated. with said lower:level
track adjacent said down-elevator, and meang-on
the hack edge of each of said -platforms posi-
tioned- laterally- to be engaged by said last-
named pick-off device, whereby said platforms
- are pulled off of the down—elevator onto said
lower level track.

3. Apparatus for stormg automobﬂes or the
like, comprising a lower level track and a plu-
rality of vertically’ spaced upper level tracks,
said upper level tracks being arranged:directly
above and parallel to said lower level track, a
plurality of mobile platforms adapted to receive
automobiles or other loads, said platforms :be-

ing adapted to travel along said tracks, andeach

platform being normally assigned to -one. par-
- ticular level of said upper level tracks, .an up-
elevator located at one end of said tracks-to re-~
ceive platforms from said lower level track :and
to raise the same to said upper level tracks, a
down-elevator at the other end of said tracks. to
receive platforms from said upper level tracks
and to lower the same to said lower level track,
a plurality of pick-off devices for selectively re-

- moving platforms from said up-elevator onto.:

the upper level tracks to which the platforms are
- assigned, each of said pick-off devices compris-
- ing an endless chain disposed between and
running parallel to one of said upper level tracks,
the endless chain of each level being spaced
“transversely from the endless chains of the other
levels, bracket means projecting outwardly from
each of said chains, a forwardly projecting pick-
off hook on the front end of each of-said- plat-
forms, said hooks being positioned transversely
to be engageable only by the bracket means of
the pick-off device on the upper level ‘track to
which the platform belongs, -and ‘another pick-
off device engageable with -a hook - projecting
rearwardly from the back end of each of said
- platforms for pulling the: same: off the down-
elevator onto said lower level track.

4. Apparatus for storing a,utomoblles or the
like, comprising a lower level track and - a plu-
rality of vertically spaced upper level: fracks,
said upper level tracks being arranged directly
above and parallel to said lower level: track, a

- plurality of mobile patforms. adapted to. receive
automobiles or other loads, said platforms being

adapted to travel along said tracks, and each.

platform being normally- assigned to one par-
ticular level of said upper level tracks, an up-
elevator located at one end of said tracks to re-
ceive platforms from said lower level track and

to raise the same to said upper level tracks,- a.

down-elevator. at the other end of said tracks to
receive platforms from said upper level tracks
and to lower the same to said lower level track; a
plurality of pick-off devices for selectively: re-

moving platforms from said up-elevator onto the.-

upper level tracks to which the platforms are
assigned, each of said pick-off devices compris-
ing an endless chain disposed between and
running parallel to one of said upper level tracks,
the endless chain of each level being spaced
transversely from the endless chains of the other
levels, bracket means projecting outwardly from
each of said chains, a forwardly projecting pick-
off hook on the front end of each of said plat-
forms, said hooks being positioned transversely
to be engageable only by the bracket means of
the pick-off device on the upper level track to
which the platform belongs, an endless chain
conveyer associated with each of said upper level
tracks and extending parallel thereto, each of

18

_said:chains having a driving portion traveling in

10

the direction: toward said -down-elevator, a

‘ratchet pawl pivoted on and depending from each

‘of said platforms, the bottom end of said pawl
being free to ratchet over said conveyer chain
when the platform over-runs the chain, and be-

‘ing engageable by said chain when the latter

advances along said track, another pick-off de-
vice engageable with a hook on the rear end of
each of said platforms for pulling the same off

-the - down-elevator onto said lower level track,

.-and -another endless chain conveyer associated

with. said lower level track and engageable by

- said ratchet pawl to advance the platforms in
15-

the direction toward said up-elevator.
5. Apparatus for storing automobiles or the
like, comprising a lower level track and a plu-

‘- rality of vertically spaced upper level tracks, said
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upper level tracks being arranged directly above
and parallel to said lower level track, a plurality

- of mobile platforms adapted to receive automo-
- biles or other loads, said platforms being adapted
: to travel along said tracks, and each platform be-
- ing normally assigned to one particular level of

25

said. upper level tracks, an up-elevater located at
one end of said tracks to receive platforms from

-said lower level track and to raise the same to said

- upper level tracks, a down-elevator at the other
" end of said tracks to receive platforms from said

30.

-upper level tracks and to lower the same to said

- lower level track, a plurality of pick-off devices

- for selectively removing platforms from said up-

elevator onto the upper level tracks to which the

. platforms are assigned, each of said pick-off de~
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vices comprising an endless chain disposed be-
tween and running parallel to one of said upper

- level tracks, the endless chain of ‘each level be-

ing spaced transversely from -the endless chains

-of the other levels, bracket means projecting out-

wardly from each of said chains, a forwardly pro-

~jecting -pick-off hook on the front end of each
-:0f said platforms, said hooks being positioned
- transversely to be engageable only by the bracket
~means-of the pick-off device on the upper level

. 45

track. to which the platform belongs, an endless

*.chain conveyer associated with each of said upper
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“level tracks and extending parallel thereto, each
--of said chains having a driving portion traveling

in the direction toward said down-elevator, a

‘member on each of said platforms engageable by
- said driving portion of said conveyer  chain,
< whereby the platform is carried along the track
“ by the chain, another pick-off device engageable

“with-a hook projecting rearwardly from the back
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- end of each of said platforms for pulling the same
~off the down-elevator onto said lower level track,
‘another endless chain conveyer associated with
-said lower ‘level track and operative to advance
.‘the platforms thereon in the direction toward said

60"

up-elévator, and control means for automatically -
operating said pick-off devices first, then the:
conveyer chain of a selected upper level track,
then both of said elevators, and finally said lower
level conveyer chain, in the order named.

6. Apparatus for storing automobiles or the
like, comprising a lower level track and a plu-
rality of vertically spaced upper level tracks, said
upper level tracks being arranged directly above
and parallel to said lower level track, a plurality
of mobile platforms adapted to receive automo-
biles or other loads, said platforms being adapted
to travel along said tracks, and each platform
being normally assigned to one particular level of
said upper level tracks, an up-elevator located
at one end of said tracks to receive platforms from
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said lower level track and to raise the sameto:said
upper level tracks, a down-elevator-at the other
end of said tracks to receive platforms from:said
upper-level tracks and to lower the same:to said

lower level track, a plurality of pick-off devices.

for selectively removing platforms from. said:-up-
elevator onto the .upper level tracks towhich ithe
platforms are assigned, conveyer means ‘associ-
ated with each of said upper level tracks and
engageable with the platforms thereon to-advance
the same toward said :down-elevator, anether
pick-off device engageable with the platforms at
the bottom of said down-~-elevator to pull the same
onto said lower level track, other conveyer means
associated with said lower level track and-en-
wageable with ‘the platforms ‘thereon -to:advance
the sametoward said up-elevator, and.a ‘control
circuit ‘having a plurdlity of switches -provided
‘thereon:operable to-actuaic said pick-off devices,

cotiveyer-means, and elevators in a-predetermined.

sequence and for & predetermined number ‘of
cycles 'when one of said switches is closed, - where~
by & platform in a specific position -on.one of
‘said upper level tracksimay be brought down:au~
tomatically to a:loading or un1oad1ng stationon
said Tower level track.

7. Apparatus for storing automobiles or the
1ike, comprising ‘a lower level:track -and a plu-
“rality of vertically spaced upper-level:tracks, said

upper level tracks being arranged :directly -above

and parallel to said lower level track, a-plurality
of ‘mobile "platforms adapted to receive -auto-
mobiles or other -loads, said platforms. sbeing
adapted ‘to travel along -said “tracks, and -each
-platform ‘being normally assigned “to -one “par-
“ticular level of said supper level tracks, an-up-
elevator located at:one:-end of said tracks to re-
ceive platforms from said lower level iraeck and
to ‘raise:the same 1o said upper Jevel tracks, :a

-down-elevator at the other end of said tracks to

“receive platforms.from said upperilevel tracks:and
to :Tower the same 1o said lower level tracks,.a
plurality .of pick-off devices for:selectively re-
moving platforms from said up-elevator-onto:the

upper level-tracks to which the platforms are:as=- .

signed, independently motor-driven :tonveyer
means -associated with -each . of said-upper level
tracks and engageable with the platformsthere-~
on ‘to advance the same toward said down-ele~
‘vator, another pick-off ‘device ‘engageable ~with
the platforms:at thebottom of said down-elevator
“to pull the:same onto said lower level track,:other
conveyor means associated. with ‘said lower level
track gnd engageable with the platforms thereon
‘toadvance the same toward said up-elevator,and
a-safety device responsive to the presence-of one
6f :said platforms on said down-elevator at-one of
said upper levels for interrupting the: eircuitto
‘the motor of said :conveyor means for that levél,
‘s0"as to prevent the operatlon ‘thereof:-as long-as
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there-is a platform on the. down-elevator at that

“level.

‘8. "The:apparatus of claim 7, wherein the safety
device -comprises ‘a photo-eleciric. cell mounted
on-one side of ‘said down-elevator, and means on
the other side of said down-elevator for directing
a beam of light toward said photo-electric cell,
:said -cell being operable to interrupt the circuit
‘to the:motor of said conveyer means for thatlevel,

»s0:as to-prevent.the operation thereof as long as

said beam of light is interrupted by-a platform
on the down-elevator at that level, )

9. Apparatus for storing -automobiles or the
like, comprising a lower level track’ and-a plu-
Tality -of vertically spaced upper level:tracks, said
upper level tracks being arranged directly above
and parallel to.said lower level track, a plurality
of ‘mobile  platforms -adapted ‘to receive auto-
mobiles or -other loads, .said platforms -being
adapted to'travel.along said tracks, and each plat-
form ‘being normally assigned to-one particu-
lar level -of ‘said upper level ‘tracks, an up-ele-
vatorlocated at one end-of said tracks to receive
platforms from said-lowerlevel track and to raise
the same to said upper level tracks, a down-ele-
vator:at the other -end of:said tracks to receive
platforms from said: upper itrack levels and to
lower the same to said lower track level, a plu-
rality of pick-off devices:for selectively removing
platformsfrom said up-elevator onto the upper
level:tracks:to which the: paltforms are assigned,

-conveyer means eassociated with each of said-up-

per level ‘tracks and engageable with the plat-
‘forms thereon to advance the same toward said
down-elevator, another . pick-off .device engage-
able'with the platforms at the bottom end of said

.down-elevator to pull the.same onto said lower

level track, other conveyer means associated with
said lower level track and-engageable with -the
platforms thereon to advancethesametowardsaid
up-elevator, and. a selective, automatic : control
circuit embodying motor-driven:means for actu-

+ating said pick-off devices, ‘the conveyer means
-of‘one-selected upper level:track, said-elevators
sand saidlower level conveyer means in a prede-

termined sequence and for:a predetermined num-
‘ber.of cycles, whereby any-platform on said upper

Jevel ‘tracks can be brought down automatically
sto-a loading or unloading statlon on. said lower

level track.
CHARLES "M. :‘WALKER..

REFERENCES CITED
The following references -are of record in the

“file - of ‘this ‘patent:
UNITED STATES PA'I:E}NTS
“Number ‘Name: Date
1,858,619 Delamere.._._._ em. May 17,1932
2,186,854 Auger-etal. _.ooaon Jan:.9, 1940



