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DOUBLE-PALLET PARKING GARAGE 

Technical field 

The.present invention relates in general to parking 

garages for automobiles and similar vehicles and, more 

5 particularly, to a strµctural improvement in a double­

pallet parking garage for not only parking two automobiles 

on the upper and lower pallets of the garage at the same 

time but also for allowing an automobile to enter onto or 

exit from the upper pallet without causing any 

10 interf ~rence between the upper pallet and an automobile 

of the lower pallet. 

Background Art 

In order to park many automobiles in a limited 

parking place of, for example, an office building, it has 

15 been necessary to provide stacked parking spaces in the 

air above ground in the parking place. A dwelling house 

has been preferably provided with a double-pallet parking 

garage for parking at least two automobiles stacked in a 

limited parking place which otherwise might just 

20 accommodate one automobile. The double-pallet parking 

garage thus improves the spatial efficiency of a limited 

parking place of an office or residential building. 

Several types of double-pallet parking garages 

suitable for parking two automobiles on the upper and 

25 lower pallets thereof at the same time have been proposed 

and used. In most of the typical double-pallet parking 

garages, a pair of liftable pallets are mounted to the 

moving part of a turning link which is simply turned by 

the traction power of a cylinder or rope. In the above 
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double-pallet parking garages, the pallets move between 

the exit and parking positions by the turning·motion of 

the link. The exit position of each pallet is leveled 

with the ground surface, while the parking position of the 

5 second p~llet is in the air. In the above double-pallet 

parking garages, the pallets mounted to the turning link 
' 

turn along an arcuate trace to reach the e~it or parking 

position. When the turning trace of the pallets has a 

short radius, the upper pallet may cause an interference 

10 with a top corner of the lower pallet during the turning 

motion of the pallets and thereby cause damage to the 

automobile of the lower pallet. Therefore, the radius of 

the turning trace of the pallets in the typical double­

pallet parking garages must be substantially long enough 

15 to prevent any damage of the automobile on the lower 

20 

25 

pallet. However, the lengthened radius of the turning 

trace of the pallets regrettably enlarges the vertical and 

horizontal sizes of the double-pallet parking garage. 

Disclosure of the Invention 

It is, therefore, an object of the present invention 

to provide a double-pallet parking garage in which the 

above problems can be overcome and which reduces the 

required area of the parking place and thereby reduces the 

space for installing the parking garage. 

In order to accomplish the above object, a double­

pallet parking garage for automobiles in accordance with 

a preferred embodiment of this invention includes a pair 

of parallel base frames that are horizontally installed 

on the ground and spaced out at an interval. A ground 

30 pallet is carried on the base frames to be horizontally 

movable on the ground between the entrance and parking 
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positions thereof. This ground pallet is.operated by a 

first actuating cylinder. A guide column_ stands on· one 

end of each base frame, while a support column stands on 

the other end of each base frame. The garage also 

5 includes.first and second turning links adapted for moving 

a liftable pallet between the entrance position on the 

ground and the parking position in the air above the 

ground pallet in the parking position. Lower ends of the 

links are pivotally mounted to each base frame with an 

10 interval between the two links, while the upper ends of 

the links are connected together by a connection link. 

The turning links are turned by a second actuating 

cylinder. The liftable pallet is movably mounted to and 

held by the upper ends of the turning links to move 

15 between the entrance and parking positions while ·remaining 

horizontal in accordance with a turning mot ion of the 

turning links. The liftable pallet moves vertically under 

the guide of the guide column and moves along an arcuate 

trace. In the above parking garage, two automobiles are 

20 parked on the ground and liftable pallets, respectively. 

The liftable pallet moves vertically under the guide 

of the guide column . and moves along the arcuate trace 

under the guide of the arcuate guide beam in accordance 

with a turning motion of the turning links, thus moving 

25 between the exit position on the ground and the parking 

position in the air. On the other hand, the ground pallet 

horizontally moves under the guide of the base frames to 

move between the exit position, which is equal to that of 

the liftable pallet, and the parking position under the 

30 parking position of the liftable pallet. 

In the double-pallet parking garage of this 

invention, the liftable pallet linearly moves in a 

vertical direction except for a limited section where the 
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liftable pallet moves along a curved trace. In this 

regard, the liftable pallet does not cause any 

interference between the liftable pallet and any top 

corner of a ground pallet during the movement of the 

5 liftable pallet. The above parking garage can thus reduce 

the required space for installing the garage and reduces 
'· 

the area of the parking place. In addition, when the 

parking garage of this invention is installed on a 

roadside, the entrance or exit ramp of the ground or 

10 liftable pallet is directed in parallel to the road, so 

that an automobile can directly enter from the road onto 

either pallet or exit from either pallet onto the road. 

The parking garage of this invention is thus convenient 

to users. 

15 

20 

25 

Brief Description of the Drawings 

The above and other objects, features and other 

advantages of the present invention will be more clearly 

understood from the following detailed description taken 

in conjunction with the accompanying drawings, in which: 

Fig. 1 is a front view of a double-pallet parking 

garage in accordance with a preferred embodiment of the 

present invention; 

Fig. 2 is a plan view of the parking garage of Fig. 

1; 

Fig. 3 is a sectional view taken along the line I-I 

of Fig. 1, showing the engagement between a guide panel 

and a roller of a turning link; 

Fig. 4 is a sectional view taken along the line II-II 

of Fig. 2, showing the construction of the guide panel 

30 engaging with the roller; 

Fig. 5 is a front view showing a ground pallet of the 
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parking garage of Fig. 1 in the exit position; and 

Fig. 6 is a plan view showing the parking· garage of 

this invention installed on a roadside. 

Best Mode for Carrying Out the .Invention 

The double-pallet parking garage according to the 

present invention has a symmetric construction, so that 

only the parts on one side of the parking garage will be 

shown in the drawings and described in the following 

description. In addition, for ease of description, the 

10 end of the garage on the left-hand side of the drawings 

will be referred to as the forward end of the garage and 

the opposite end on the right-hand side of the drawings 

will be referred to as the rear end. 

Figs. 1 and 2 are front and plan views of the double-

15 pallet parking garage in accordance with a preferred 

embodiment of this invention, respectively. In the 

drawings, the reference numeral 1 denotes a pair of 

parallel base frames which are horizontally installed on 

the ground to transversely extend in the garage. A rail 

20 la extends in parallel with each base frame 1 inside the 

frame 1. The above base frames 1 are connected together 

by a longitudinal connection bar 2. A ground pallet 3 is 

movably carried on the above base frames 1 in a way such 

that the pallet 3 can horizontally slide on the frames 1. 

25 In the above ground pallet 3, a pair of spaced transverse 

beams 3a are connected together by a plurality of 

longitudinal beams 3b, thus defining a plurality of 

rectangular spaces inside the beams 3a and 3b. Mounted 

to the rectangular spaces defined by the beams 3a and 3b 

30 are a plurality of holding panels 3c. Both ends of each 

transverse beam 3a in the above ground pallet 3 are 
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provided with rollers 3d. The rollers 3d are movably 

carried on the rail la of the base frame 1, so that the. 

rollers 3d roll on the rail la to horizontally move the 

pallet 3 between the exit and parking positions. The 

5 horizontal movement of the above ground pallet 3 along the 

rail la is performed by a first ac~uating cylinder 4. The 
'. 

cylinder 4 is installed under the pallet 3. 

The reference numeral 5 denotes a guide column that 

vertically stands on the forward end of each base frame 

10 1, while the reference numeral 6 denotes a support column 

that vertically stands on the rear end of each base frame 

1. The support column 6 is slightly higher than the guide 

column 5. An arcuate guide beam 7 is connected to the 

tops of the guide and support -columns 5 and 6. Both the 

15 guide column 5 and the guide beam 7 have an angled U­

shaped cross-section, forming a guide channel Sa, 7a. The 

guide channels Sa and 7a in the guide column and beam S 

and 7 communicate with each other. A fixed chain 8 is 

provided in each channel Sa, 7a. 

20 The parking garage of this invention also includes 

first and second turning links 9 and 10 whose lower ends 

are pivotally mounted to the forward end and rear portion 

of each base frame 1, respectively. The lower portion Qf 

the second link 10 defines a protruding bracket lOa which 

25 has a generally triangular configuration. Pivotally 

mounted to the above bracket lOa is the actuating rod 11a 

of a second actuating cylinder 11. .The other end of the 

above cylinder 11 is pivotally mounted to the forward end 

of each base frame 1. The upper ends of the links 9 and 

30 10 are· provided with the res·pective rollers 12 and 13 and 

are connected together by a connection link 14. 

The reference numeral 15 denotes a liftable pallet 

which can move between the exit and parking positions. 
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The exit or entrance position of the above pallet 15 is 

leveled with the ground on a side of the parki"ng garage, 

while the parking position of the pallet 15 is in the air 

above the ground pallet 3 in the parking position. In the 

5 above liftable pallet 15, a pair of spaced transverse 

beams lSa are connected together by a plurality of 

longitudinal beams 15b, thus defining a plurality of 

rectangular spaces inside the beams 15a and lSb. A 

plurality of holding panels 15c are mounted to the 

10 rectangular spaces defined by the beams 15a and 15b. 

Mounted to both ends of each transverse beam 15a are guide 

panels 16. Each guide panel 16 is provided with a 

longitudinal guide opening 16a whose rear end terminates 

in a stop opening 16b as shown in Fig. 4. The width of 

15 the stop opening 16b is slightly larger than that of the 

guide opening 16a. The guide openings 16a in the guide 

panels 16 movably receive the rollers 12 and 13 of the 

links 9 and 10, respectively, as best seen in Fig. 3·. 

Fixed to the rear end of each transverse beam lSa in the 

20 ·1iftable pallet 15 is a bracket 17. The other end of ea~h 

bracket 17 "is provided with a sprocket wheel 18 which 

engages with the chains 8 in the channels Sa and 7a. The 

bracket 17 thus moves along the guide beam 7 and guide 

column 5 under the guide of the chains 8. 

25 In the drawings, the reference numeral 19 denotes an 

exit or entrance ramp panel which is mounted to the 

entrance edge in each pallet 3, 15. The above ramp panel 

19 is inclined downward at an angle of inclination to 

allow an automobile to smoothly enter onto or exit from 

30 each pallet 3, 15. 

The operational effect of the above parking garage 

will be described hereinbelow. 

In order to park an automobile on the liftable pallet 
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15, the pallet 15 must be placed in the entrance or exit 

position on the ground on a side of the garage as shown 

in the phantom line of.Fig. 1. The automobile enters onto 

the liftable pallet 15 in the above state. Thereafter, 

5 the second actuating cylinder 11 is operated to extend the 

actuating rod lla, so that the turning links 9 and 10 are 

turned clockwise as shown in the phantom line of Fig. 1. 

During the clockwise. turning motion of the links 9 and 10, 

the parallelism between the links 9 and 10 is continuously 

10 maintained. While the links 9 and 10 are turned clockwise 

as described above, the rollers 12 and 13 of the links 9 

and 10 slide inside the guide openings 16a of the liftable 

pallet 15. In the above state, the sprocket wheel 18 of 

the bracket 17 moves upward along the fixed chain 8 of the 

15 guide column 5. The liftable pallet 15 thus vertically 

moves upward along the guide column 5 while remaining 

horizontal until the pallet 15 reaches the top end of the 

guide column 5. When the.pallet 15 has reached the top 

end of the guide column 5, the rollers 12 and 13 of the 

20 links 9 and 10 are stopped by the stop openings 16b inside 

the guide panels 16. When the links 9 and 10 in the above 

state are further turned clockwise, the sprocket wheel 18 

of the pallet 15 moves along the fixed chain 8 inside the 

guide beam 7. The liftable pallet 15 thus reaches the 

25 parking position above the ground pallet 3 in the parking 

position without causing any interference between the 

pallets 3 and 15. When the liftable pallet 15 has reached 

the parking position, the second actuating cylinder 11 is 

automatically stopped by a control means (not shown), thus 

30 stopping the pallet 15 with the automobile on the parking 

position. 

While the liftable pallet 15 vertically moves on a 

side of the garage under th~ guide of the guide column 5, 
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the turning links 9 and 10 extremely lean to the forward 

side as shown in the phantom line of Fig. 1. The links 

9 and 10 in the above state apply turning moments to the 

base frames 1, so that the parking garage may be tilted 

5 to the forward side. However, the parking garage of this 

invention is provided with a weight W on the connection 

bar 2, so that the parking garage is prevented f~om being 

tilted irrespective of the turning moments applied to the 

base frames 1 by the leaning links 9 and 10. 

10 In order to allow the automobile to exit from the 

liftable pallet 15, the cylinder 11 is operated to retract 

the actuating rod 11a. The pallet 15 in the above state 

is shifted in a reverse manner thereby reaching the 

entrance or exit position on the ground. The automobile 

15 thus can exit .from the pallet 15 in the above exit 

position. 

In the double-pallet parking garage of this 

invention, the ground pallet 3 can move between the 

entrance and parking positions without causing any 

20 interference between the two pallets 3 and 15. While the 

pallet 3 moves between the entrance and parking positions, 

the liftable pallet 15 is maintained on the parking 

position. The ground pallet 3 in the parking position is 

place~ ~nder the liftable pallet 15 in the parking 

25 position, while the pallet 3 in the exit position is 

placed on the exit position of the liftable pallet 15. 

The ground pallet 3 moves between the parking and exit 

positions as follows. 

In order to move the pallet 3 from the parking 

30 posi:tion toward the exit position, the first actuating 

cylinder 4 is operated to extend the actuating rod 4a. 

The rollers 3d of the pallet 3 move forward in the 

drawings along the rails la of the base frames 1, thus 



• , .. ,, •• :._. .. ~..,,-......... _ ... _..... ..... f'"jo,ll_. ___ ......,. 

-10-

This Sheet Has Been Replaced 

11111111111111 m1 1111111 

reaching the exit position. The exit position of the 

ground pallets 3 is equal to that of the liftable pallet 

15 as shown in the phantom line of Fig. 5. When the 

ground ,pallet 3 has reached the exit position, the 

5 cylinder 4 is automatically stopped by the control means 

(not shown) and thereby stops the pallet 3 in the exit . 
position. An automobile can enter. onto or exit from the 

ground pallet 3 in the above state. In order to return 

the ground pallet 3 with the automobile from the exit 

10 position toward the parking position, the cylinder 4 is 

operated to retract the rod 4a thus moving the pallet 3 

in a reverse manner until the pallet 3 reaches the parking 

position. 

When the rails la of the base frames 1 extend to 

15 cover the exit position of the ground pallet 3, it is 

possible to more smoothly move the pallet 3 between the 
' 

exit and parking positions. 

Industrial Applicability 

As described above, the double-pallet parking garage 

20 according to this invention is provided with a liftable 

pallet which linearly moves in a vertical direction except 

for a limited section where the liftable pallet moves 

along a curved trace. In this regard, there is no 

interference between the liftable pallet and any top 

25 corner of a ground pallet during movement of the liftable 

pallet. The parking garage can thus reduce the required 

space for installing the garage and reduces the area of 

the parking place. In addition, when the parking garage 

of this invention is installed on a roadside as shown in 

30 Fig. 6, the entrance or exit ramp of the ground or 

liftable pallet is directed in parallel to the road, so 
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that an automobile can directly enter from the road onto 

either pallet or exit from either pallet onto the road. 

The parking garage of this invention is thus convenient 

to users. 

Al though the preferred. embodiments of the present 

invention have been disclosed for illustrative purposes, 

those skilled in the art will appreciate that various 

modifications, additions and substitutions are possible, 

without departing from the scope and spirit of the 

10 invention as disclosed in the accompanying claims. 
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* C L M S * 
Claims: 

1. A double-pallet parking garage for automobiles 

comprising: 

a pair of parallel base frames horizontally installed 

5 on the ground and spaced out at an interval; 

10 

I. 

a ground pallet carried on said base frames to be 

horizontally movable on the ground between entrance and 

parking positions thereof, said ground pallet being 

operated by a first actuating cylinder; 

a guide column standing on one end of each base 

frame; 

a support column standing on the other end of each 

base frame; 

first and second turning links adapted for moving a 

15 liftable pallet between an entrance position on the ground 

and ~ parking position in the air above said ground pallet 

in the parking position, lower ends of said links being 

pivotally mounted to each base frame with an interval 

between the two· links, upper ends of said links being 

20 connected together by a connection link, and said turning 

links being turned by a second actuating cylinder; and 

the liftable pallet movably mounted to and held by 

the upper ends of said turning links to move between the 

entrance and parking positions thereof in accordance with 
25 a turning motion of said turning links while remaining 

horizontal, said liftable pallet moving vertically .under 

the guide of said guide column and moving along an arcuate 

trace. 

2. The double-pallet parking garage according to 
30 claim 1, wherein an arcuate guide beam extends between 

upper ends of said guide and support columns and guides 

.... ,,,..,, ..... ·:·. 
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said liftable pallet while the liftable pallet moves along 

the arcuate trace. 
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