
WO 99/06653 
1 

PCT/US98/15838 

DECK CONNECTOR 

Background 

1. Field of the Invention 
S The present invention is directed to an apparatus for retaining decks 

10 

on a folding stage and for retaining and supporting bridging decks between the 

stages. 

2. Prior Art 

Elevationally adjustable folding stages are well known in the art. 

Such stages can bridge additional decks between the stages to create an extended 
stage surface. The rectangular decks of such stages are typically removable and 

reversible. Some stages are retained at each comer by a retaining pin. An example 

of such a stage is shown in U.S. Patent No. 5,325,640 to Luedke and assigned to 
15 Sico Incorporated, the assignee of the present invention. An example of connectors 

for decks is shown in U.S. Patent Application Serial No. 08/487,710, to Luedke, 

also assigned to Sico Incorporated. 
The Luedke patents show a folding stage having a pin connector 

which is rotated to compress downward and expand an annular center member 
20 radially outward. The annular member engages the bore of the deck and retains the 

deck against the frame. In addition, the Luedke patents show insertable bridging 
elements which support other pin connectors beyond an edge of the deck. The 
additional pin connectors allow for supporting bridging decks between stages on the 
frames. The Luedke patents also show retainers for storing bridging decks on the 

25 stage decks and retaining the decks in the folded storage position. 

Although the connectors and bridging system shown in the Luedke 
patents provide a safe, sturdy and reliable system for retaining decks and for 
supporting bridging decks between stages, still further improvements are possible. 
The Luedke patents require removal of the bridging support and replacement with a 

30 non-bridging support when a bridging deck is not being supported. Moreover, when 
a bridging deck is added, the bridging support elements must be mounted to the 
stage prior to supporting the bridging decks. In order to perform this operation, the 

stage decks must be removed to access the frame for attaching and removing the 

bridging supports. As the decks may be relatively heavy, deck removal and 

35 · replacement can be cumbersome as well as a time consuming operation. Moreover, 

for building an extended stage surface requiring multiple stages and bridging decks, 

the overall time and effort expended may be substantial. 
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In addition, at the c~mer of the stage, different connectors must be 

used if one or three other decks are being bridged off the stage. The Luedke patents 

teach a double or a quadruple bridging support element, but do not provide elements 

that can each be adaptable to supporting either one or three bridging decks. 

It can be seen then that a new and improved folding stage and deck 

connector apparatus is needed. A need exists for a stage that is capable of 

supporting bridging decks and for having a single bridging support element at each 

comer that can support either one or three bridging decks. Moreover, such a system 

should provide for easily changing between a configuration supporting one or three 

10 bridging decks and for eliminating the need for removing the decks of each stage for 
such adjustments. The present invention addresses these, as well as other problems 

associated with folding stages and bridging deck support systems. 

Summary of the Invention 
15 The present invention is directed to a deck support and, in particular, 

to a deck connector for a folding stage which provides for supporting bridging decks 

between stages. 
The deck supports of the present invention include a pin-type 

connector element to extend into a bore in the stage decks. The pin-type connector 

20 includes a compressible annular member which is compressible axially and expands 

radially outward to engage the wall of the bore and retain the stage decks. In 
addition, the present invention provides for supporting bridging decks between the 

stages. The bridging connectors include pin-type connectors extending beyond the 

edge of the stage decks to engage and support the bridging decks. The bridging 

25 connectors are rotatably mounted at the comers and center of the stage to align 

connectors with the bores in adjacent supported bridging decks. The comer 

connector may support up to three bridging type connectors for supporting a deck 

diagonally, as well as off of each edge of the stage. In this manner, an extended 

stage surface can be formed using a fewer number of stages. The connectors are 

30 rotatably mounted on a base and may be turned upward to support or flipped 

downward for turning the base below the stage deck in a non-bridging configuration, 

or for rotating only to support one deck off of the stage. 

It can be appreciated that to tum the connector base, it is necessary to 

either remove or lift the stage decks. The present invention also provides a bridging 

-35 deck retainer which stores bridging decks on the stage decks even in the folded 

storage position. In addition, the retainers at the edge of the stage include an 

engaging surface for engaging the bottom of the stage deck and lifting it upward to 
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disengage the stage deck from the J>ase of the connector. This provides for freely 

turning of the bridging support to a desired position. 

These features of novelty and various other advantages which 
characterize the invention are pointed out with particularity in the claims annexed 

5 hereto and forming a part hereof. :However, for a better understanding of the 
invention, its advantages, and the objects obtained by its use, reference should be 
made to the drawings which form a further part hereof, and to the accompanying 
descriptive matter, in which there is illustrated and described a preferred 
embodiment of the invention. 

10 

Brief Description of the Drawings 
Figure 1 shows a perspective view of an elevationally adjustable 

folding stage in a folded position retaining additional decks; 

Figure 2 shows a perspective view of the elevationally adjustable 
15 folding stage shown in Figure 1 in an unfolded use position; . 

Figure 3 shows a side elevational view of the stage shown in Figure 1 
and a deck retainer in a retaining position; 

Figure 4 shows a side elevational view of the stage and deck retainer 
shown in Figure 3 with the deck retainer in a storage position; 

20 Figure 5 shows a side elevational view of the stage and deck retainer 
shown in Figure 3 with the deck retainer in a deck lifting position; 

Figure 6 shows a side elevational view of a first embodiment of a 
bridging deck connector for the stage shown in Figure 1; 

Figure 7 shows a perspective view of a second embodiment of a 
25 bridging deck connector for the stage shown in Figure 1 in a retracted non-bridging 

position; 

Figure 8 shows a perspective view of the bridging deck shown in 
Figure 7 supporting one bridging deck; 

Figure 9 shows a perspective view of the bridging deck connector 
30 shown in Figure 7 supporting three bridging decks, shown in phantom, at one 

corner; and 

35 

Figure 10 shows a bottom plan view of the bridging deck connector 
shown in Figure 7. 

Detailed Description of the Preferred Embodiment 
Referring now to the drawings, wherein like reference numerals and 

letters indicate corresponding structure throughout the several views, and in 
particular to Figures 1 and 2, there is shown an elevationally adjustable folding 
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stage, generally designated 20. The: stage 20 shown is an elevationally adjustable 

folding stage, however other stages that utilize bridging decks for creating an 

extended stage surface are also contemplated. The stage 20 supports removable and 

reversible decks 24 on a framework 22. The framework 22 is a folding framework 

5 which folds with a folding linkage 28. The stage 20 is supported in its folded 

position on casters 30 that may be engaged or disengaged in the use position. 

Telescoping legs 31 provide for raising and lowering the height of the stage 20 in 
its use position and are typically always engaged in the folded storage position. In 

the use position shown in Figure 2, stages 20 may be joine,P to fonn an extended 

10 stage surface or bridging decks may be supported between stages 20 to form an 

extended elevated stage surface. In the folded position, as shown in Figure 1, 

additional bridging decks 26 may be stored on top of the stage decks 24. Retainers 

38 along the bottom and sides of the decks ensure that the bridging decks 26 are 

securely retained against the stage decks 24, even in the folded position where the 

15 decks 24 are not horizontal. As the decks fold to a narrower profile requiring less 

storage space, no additional space is required for storing the additional bridging 

decks 26. U.S. Patent No. 5,325,640 to Luedke et al., shows a stage with bridging 

deck storage and is incorporated herein by reference. 

As shown in Figures 3-5, the retainers 38 pivot from the frame 22 

20 ·-about a horizontal axis at sides of the stage decks 24. Each retainer 38 has a main 

elongated body 40. Extending transversely to the retainer body 40 is a pivot portion 

-,44, about which the retainer 38 rotates. The pivot portion 44 is slidably mounted to 

the frame 22, so that the retainer 38 may be slid toward and away from the stage 20. 

A spring loaded pin 42 locks the retainer 38 in various positions by engaging one of 

25 a plurality of holes fonned in the pivot portion 44 corresponding to the desired 

angular and axial positions of the retainer 38. The retainer 38 also includes an end 

tab 46 at the furthest extended end of the body 40. The tab 46 extends inward 

towards the stage decks 24. At an opposite end of the body 40 is a lift surface 48. 

As explained hereinafter, the retainer 38 is utilized for retaining decks 24 and 26, as 

30 well as lifting the deck 24 for changing the position of the bridging supports. When 

the stage is in its use position, the retainers 38 are stored beneath the stage decks 24, 
as shown in Figure 4. 

Referring now to Figures 6-10, there are shown bridging supports 36. 

The support 36 has two configurations, a double support shown in Figure 6, and a. 

35 quadruple support shown in Figures 7-10. The double supports have two deck 

connectors, a pivoting connector 50 and a non-pivoting connector 68, and are 

utilized along the center folding line of the stage 20. The quadruple supports have 
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four deck connectors, including thr~e pivoting connectors 50 and one non-pivoting 

connector 68, and are utilized at each of the four comers of the stage 20. 

Referring again to Figure 6, each of the deck connectors 50 is 

configured for inserting into a bore 34 formed through one of the bridging decks 26. · 

5 The inner deck connector 68 inserts into a bore 34 in the stage deck 24. The deck 

connectors include a core member with a bottom widened portion 56. An 
expandable annular ring 58 is mounted at an intermediate portion of each deck 

· connector 50 or 68. A top member 60 extends outward over the expandable annular 

ring 58. The top member 60 is threadably connected to the core so that rotation of. 

10 the top 60 moves the top vertically upward and downward, depending upon the 

direction of rotation. The top portion 60 preferably has a tool actuated top surface 

62, such as for receiving a screw driver, Allen wrench or other tool. As the top 

portion 60 is rotated to press down.ward against the expandable annular ring 58, the 

ring 58 is compressed downward and forced to expand outward. The ring 58 

15 engages the inner wall of the bore 34 extending through the decks 24 or 26 and 

retains the decks in position. 

According to the present invention, each of the deck connectors 50 is 

pivotally mounted on a base 72 or 74. The connectors 50 rotate around a mounting 

pin 64, as shown most clearly in Figure 10. The bases 72 and 74 include finger 

20 · portions 76. A quadruple support base 72 has three fingers 76 while a double 

support base 74 includes a single finger 76. The fingers 76 include sides 80 

extending from an annular post connector 82 configured for mounting in a tube 

member at the comer of the stage frame 22. A framework locking pin inserts 

through the post connector 82 and the frame 22 to lock the supports 36 in one of four 

25 predetermined positions. The round post connector 82 provides for revolving the 

supports 36 about the framework 22 without removing the supports 36, so that the 

deck supports 36 may be moved between one of the predetermined positions. The 

inner deck connector 68 is axially aligned with the post connector 82 so that the 

supports 36 may be rotated without dislodging the connector 68 or requiring removal 

30 of the stage deck 24 from the inner deck connector 68. 

The quadruple connector bases 71 include three fingers 76 including 

a pair of fingers extending at right angles to one another and a center finger 

· extending at 45 degrees intermediate the other two fingers. The deck connectors 50 

me positioned such that they align with a bore 34 through bridging decks 26 abutting 

35 , the stage decks 24. With this configuration, the bridging connectors 36 not only 

support, but also align the bridging decks 26. As shown in Figure 10, each finger 76 

includes sides 80 with a recess 78 formed between the sides 80. A lock system 84 

mounts to the sides 80 of each finger 76 for locking the pivoting deck connectors 50 
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in position. The lock system inclu~es a spring 88 and a release button 86. A detent 
90 engages a lower portion 92 of the deck connector 50 in an engaged position or 

disengages the connector 50 in a release position. The lower portion 92 includes an 

angled tab 94 that pushes the detent 90 in to allow pivoting. The deck connectors 50 

5 pivot between a substantially vertical position for engaging bridging decks 26 and a 

storage position wherein the pin portions are rotated downward below the lower 

surface of the decks 26, as shown in Figure 7. When the connectors 50 are pivoted 

downward, the supports 36 may be rotated beneath the stage decks 24 to one of 

several positions. 
1 O To create an extended stage, the deck supports 36 must be rotated 

· outward so that the required number of fingers 76, corresponding to the desired 

bridging arrangement, extend from the sides of the stage 20. It can be appreciated 

that if the stage 20 is not used for supporting bridging decks 26, the quadruple 

supports and double supports 36 have the pivoting connectors 50 rotated downward 

15 out of the way below the upper surfaces of the base 72 and 74 and the deck 

connectors SO are pivoted to below the decks 24 so that none of the fingers 76 

extend beyond the edge of the stage decks 24, as shown in Figure 7. 

However, if one or more bridging decks 26 are to be supported, the 

supports 36 must be pivoted outward into a supporting position. In order to do this, 

20 the inner deck connector 68 must be loosened so that it does not tightly engage the 

bore 34 of the stage decks 24. This allows the inner deck connector 68 to spin freely 
relative to the bore 34. However, the weight of the decks 24 is great enough to 
prevent easy turning of the deck supports 36 between the various positions. 

Therefore, the decks 24 must be lifted to disengage the bases 72 and 74. 

25 In order to lift the decks, the retainers 38 must be moved to the 

position shown in Figure 5, wherein the retainer 38 is below the corresponding stage 

deck 24. The retainer 38 is then pivoted so that the end lift swface 48 engages the 

lower face of the deck 24 and lifts the deck upward to clear the top of th~ bases 72 

and 74, as shown in Figure S. When the retainers 38 are in this position, the deck. 24 

30 is substantially lifted from the framework 22. The bore 34 is free to spin about the 

inner deck connector 68. The framework locking pin is then removed and the 

supports 36 may be turned about the annular post connector 82. If only one bridging 

deck 26 is being supported from the side of the stage 20, the quadruple connector 

base 74 is moved to the position shown in Figure 8, or to a similar position at the 

~5 other edge of the stage. At this position, although two fingers 76 extend beyond the 

edge of the d~ only the connector 50 corresponding to the bore 34 in the bridging 

deck 26 is pivoted upward while the deck connector 50 in the 45 degree extending 

finger is hidden below the bridging deck 26 and is retained in its lowered position. 
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If decks 26 are being extended fro~ the sides rather than the ends, the bases 72 of 
the double supports 36 are also rotated outward and the deck connector 50 is raised 

into its engaging position, as shown in Figure 6. The bridging decks 26 may then be 

placed with the bores 34 aligning with the deck connectors 50. 
5 Once the deck supports 36 are at their required location, the retainers 

38 may be lowered to their storage position, as shown in Figure 4. The inner deck 

connector 68 may then be engaged to lock the decks 24 against the stage framework 

22 and the bridging deck connectors 50 are tightened to engage the bores 34 of the 

bridging decks 26 and connect and support the bridging decks 26. 

10 If decks 26 are being supported off the end, side and diagonally off 

the comer of the stage 20, the quadruple connectors bridging supports 36 must be 

moved to the position shown in Figure 9 and the deck connectors 50 must be rotated 
into their upward engaging position. Bridging decks 26 may then be attached to the 

pin type deck connectors 50 and supported on each of the three fingers 76 of the 
15 quadruple supports. The framework locking pin is reinserted to retain the supports 

36 at their desired rotational orientation. 

In order to pivot the bridging deck connectors SO upward, the lock 
system 84 is disengaged. The button 86 is pushed inward against the force of the 
spring 88 so that the detent 90 disengages an orifice in the lower portion 92 of the 

20 bridging deck connector 50. The bridging deck connector 50 may be rotated to its 

hidden or engaging position and the button 86 is released so that the detent 90 
engages and Jocks the deck connector SO. 

Once the bridging decks 26 have been removed and it is desired to 
either store the stage 20 or return to a non-bridging configuration, the retainers 38 

25 must be engaged with the lift surface 48 raising the underside of the decks 24. The 
inner deck connector 68 must first be loosened so that the bore 34 is disengaged. 

The deck connectors 50 are pivoted down and the supports 36 are then turned inward 
to the position shown in Figure 7 or the double supports are rotated so that the finger 
76 extends beneath the deck 24. The retainers 38 are then rotated down and moved 

30 to the storage position as shown in Figure 4 and the inner deck connectors 68 may be 
tightened to engage the bores 34 in the stage decks 24. 

The retainers 38 provide a mechanical advantage so that lifting the 
decks 24 is easily performed by one person. However, it can be appreciated that the 

retainers 38 must slide inward and outward as the end lift surface 48 must be below 
35 the stage deck 24 in the lifting position shown in Figme 5. The retainer 38 is also 

slid inward to be stored out of the way and beneath the decks 24 in the storage 

position shown in Figure 4. However, in the retainer position as shown in Figure 3, 
and for retaining bridging decks 26 against the decks 24, the retainer 38 is slid 
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outward away from the stage 20 so_ that the end retaining tab 46 holds the sides of 
the decks 24 and 26. The retainer 38 is slid inward when the end tab 46 is above the 

top most deck 26 and moved inward so that the tab 46 engages the top surface of the 

upper deck 26. The end lift surface 48 is a distance A from the axis of rotation 

5 through the pivot portion 44 while the end tab 46 is a distance B from the axis and 
rotation through the pivot portion 44. In order to provide lifting, storage and 

retention, the distance B must be greater than the distance A to accommodate the 
height of the decks 24 and 26. 

It is to be understood, however, that even though numerous 

10 characteristics and advantages of the present invention have been set forth in the 
foregoing description, together with details of the structure and function of the 

invention, the disclosure is illustrative only, and changes may be made in detail, 

especially in matters of shape, size and arrangement of parts within the principles of 

the invention to the full extent indicated by the broad general meaning of the terms 
1 S in which the appended claims are expressed. 
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WHAT IS CLAIMED IS: 
1. A stage, comprising: 

a frame; 
a removable stage deck having a bore fonned therein; 

5 a support base mounted to the frame; 
a pin type connector rotatably mounted to the support base, wherein the pin 

type connector rotates between a raised vertical position and a lowered position 
below an upper surface of the support base. 

10 2. A connector apparatus according to claim 1, wherein the base revolves on the 

frame, turnable between a first position wherein no pins extend beyond an edge of 
the frame, and a second position wherein at least one pin extends beyond the edge of 
the frame. 

15 3. A stage according to claim 1, further comprising a releasable pin lock 
movable between a first position wherein the pin lock engages the pin, and a second 
position wherein the pin lock disengages the pin, wherein the pin lock is biased 
toward the first position. 

20 4. A connector apparatus according to claim 3, wherein the pin lock engages the 

25 

pin below an upper surface of the base. 

5. A connector apparatus according to claim 1, wherein the connector has three 
pins rotatably mounted to the base. 

6. A stage according to claim 1, further comprising a retainer member rotatably 
mounted about an axis of rotation, including a longitudinal portion, an end tab 
portion extending from a first end of the longitudinal portion, and a second end 
having an engaging portion, wherein the axis of rotation is closer to the second end 

30 than the first end, wherein the retainer member rotates between a first position 
wherein the tab extends above the deck, a second position wherein the second end 

engages a bottom of the deck, and a third storage position wherein the first and 

second ends are below the deck and disengage the deck. 

35 7. A deck retainer apparatus according to claim 6, wherein the retainer member 

is horiz.ontally slidably mounted to the frame. 
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8. A deck retainer apparatus ~cording to claim 6, further comprising a lock for 

locking the retainer in position. 

9. A stage according to claim 1, further comprising a retainer, wherein the 

S retainer rotatably mounts to the frame, and wherein the retainer rotates between a 

first position wherein the retainer is below the deck and a second position wherein a 
first end of the retainer is above the deck. 

10. A folding stage according to claim 9, ~herein the retainer slidably mounts. 

10 relative to deck and slides between a position beneath the deck to a position beside 

the deck. 

11. A folding stage according to claim 9, wherein the retainer comprises a tab 

portion at the first end. 

15 

12. A stage according to claim 1, further comprising a pin type connector 

mounted to the support base aligned with the vertical axis. 

13. A stage according to claim l, wherein the support base includes three finger 

20 portions, and wherein each finger portion includes one of the pin type connectors. 

14. A stage according to claim 1, wherein the support base revolves about a 

vertical axis. 
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