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SHELF SRUCTURE 

David H. Porter, Fort Atkinson, Wis., assignor to Hami 
ton Cosco, Inc., Columbus, ind, a corporation of Era 
diana 

Filed Apr. 30, 1964, Ser. No. 363,769 
10 Claims. (C. 312-325) 

This invention relates to a shelf structure and more 
particularly to an extensible desk-forming shelf structure. 

It is an object of the invention to provide a shelf 
structure of attractive appearance which can be economi 
cally manufactured largely from inexpensive sheet-metal 
and metal-tubing, which will provide an extensible desk 
forming shelf surface, which can be easily assembled 
from a compact knocked-down condition, and which will 
prove sturdy and durable in use. It is a further object 
of the invention to provide a shelf structure having an 
extensible desk-forming shelf surface which will provide 
an easily manipulatable closure for a cabinet. 

In accordance with the preferred form of the invention, 
there is provided a pair of shelves each having a planar top 
wall and a substantially continuous border skirt. A plu 
rality of vertically extending legs are connected to said 
shelves at the corners thereof for supporting said shelves 
in parallel vertically spaced relationship. A plurality of 
side panels extend between the shelves along three of 
their sides and act in combination with said shelves to 
form a cabinet structure. 
A pair of guides are interposed between the pair of 

shelves and are mounted on the legs at the opposite ends 
of said shelves. A pair of angulated slides are swingably 
and slidably connected at one of their ends to the pair of 
guides. The opposite ends of said slides are swingably 
connected to the opposed ends of a third shelf about an 
axis parallel to the axis of the slide and guide intercon 
nection. The third shelf is movable with and with respect 
to said slides between a vertically oriented retracted posi 
tion in which it extends between said pair of shelves to 
enclose the fourth sides thereof and an extended hori 
zontal position coplanar with the lower of said pair of 
shelves and projecting outwardly from the fourth side 
thereof. In such extended position, said third shelf and 
the lower of said pair of shelves act in combination with 
each other to form a substantially continuous desk Sur 
face. 
Means are provided on the slides to releasably engage 

said lower and third shelves for supporting said third shelf 
in its extended position. Means are also provided on said 
third shelf to engage the upper and lower of said pair of 
shelves for releasably retaining third shelf in its retracted 
position and supporting said third shelf in its extended 
position, respectively. 

Other objects and features of the invention will become 
apparent from the more detailed description which fol 
lows and from the accompanying drawings in which: 
FIG. 1 is a fragmentary front elevation of a shelf 

structure embodying the invention; 
FIG. 2 is a fragmentary end elevation of the shelf struc 

ture shown in FIG. 1, but showing said structure in a 
desk-forming position; 

FIG. 3 is an enlarged vertical section taken on a line 
3-3 of FIG. 1; 

FIG. 4 is an enlarged vertical section similar to FIG. 3, 
but showing the shelf structure in a desk-forming position; 

FIG. 5 is an enlarged fragmentary horizontal section 
taken on the line 5-5 of FIG. 2; and 

FIG. 6 is a fragmentary bottom plan view of the ex 
tensible shelf shown in FIG. 5. 
As shown, a pair of vertically spaced, rectangular 

shelves 10 and 12 are mounted on front and rear ground 
engaging legs 4 and 16 at each of their corners, as by 
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brackets 17 bolted to said legs. Conveniently, the shelves 
10 and 2 are formed from sheet-metal and are identical 
in construction. As shown, the shelf 10 includes a hori 
Zontally disposed top wall 8 which terminates along its 
edges in a downwardly projecting border skirt 19 having 
an inwardly rolled bead 20. Similarly, the shelf 12 in 
cludes a horizontally disposed top wall 21 which termi 
nates along its edges in a depending border skirt 22 having 
an inwardly rolled bead 23. 
A pair of end panels 24 and a back panel 25 extend 

between the shelves 10 and 2 to enclose said shelves 
along three sides thereof. The ends of the panel 24 are 
provided with flanges 26 which abut the adjacent faces 
of the legs 14 and 16 at the ends of the shelves, and the 
ends of the panel 25 are provided with flanges 27 which 
abut the adjacent faces of the rear legs 16 at the rear of 
the shelves. The panels 24 and 25 are identical in con 
struction and differ only in the longer length of the panel 
25 which interconnects the rearwardly disposed longi 
tudinal edges of the pair of shelves. Each of the panels 
24 and 25 has its lower end hooked inwardly, as at 28, 
for reception under the lower shelf bead 23. Said panels 
lie on the general vertical planes of the skirts 19 and 22 
and have their upper margins offset inwardly, as at 29, 
to dispose said margins inwardly of the upper shelf bead 
29. A plurality of spaced openings 30 are formed in 
the margins 29 for reception of a plurality of yieldable 
brackets 3 bindingly retained in said openings and be 
tween the bead 20 and the inner face of the skirt 19 for 
mounting the panels 24 and 25 on the shelf 10. Thus, 
with the panels 24 and 25 connected to the shelves 10 and 
12, said shelves and panels act in combination with each 
other to provide a cabinet enclosed along the top and 
bottom and three of its sides. 
A guide 35 is interconnected between each pair of ad 

jacent legs 4 and 6 between the shelves 10 and 12. The 
guides 35 are identical in construction, and as shown in 
FIGS. 4 and 5, each comprises a vertical web 36 having 
an inwardly projecting flange 37 along its lower edge and 
an outwardly projecting flange 38 along its upper edge 
engaging the rear face of the adjacent leg 14. An offset 
finger 39 at the forward end of the web 36 is lockingly 
received in an opening 40 formed in the adjacent leg 14 
for connecting the forward end of the guide thereto. 
The opposite end of the guide is connected to the adjacent 
leg 16 by a bracket 42 having an offset finger 44 lock 
ingly received in an opening 46 formed in said leg. The 
bracket is adjustably mounted on the guide for adjust 
ing the effective length of said guide by a bolt 47 carried 
on said bracket and received in a slot 48 formed in the 
guide adjacent the rear end thereof. A second finger 49 
on the bracket is carried in the slot 48 for guiding the 
adjusting movements of the bracket along the guide upon 
loosening of the bolt 47. 
A slide having a pair of arms 54 and 55 disposed at 

an obtuse angle to each other is carried from each guide 
35. As shown, the slide end 54 is swingably connected 
to the guide 35 by a pin 56 slidably carried in a longi 
tudinally extending slot 58 formed in the guide web 36 to 
thus permit said slide to be both swingably and longitu 
dinally movable with respect to said guide. The outer 
end of the slide end 55 is swingably connected by a pin 
60 to a third shelf 62 which is movable with and with 
respect to the slide between a retracted position in which 
it is disposed in a vertical orientation extending between 
the shelves 10 and 12 to close the cabinet formed by said 
shelves and the panels 24 and 25 and an extended hori 
zontal desk-forming position coplanar with the lower 
shelf 12. 
The shelf 62 has a generally rectangular configuration 

with a depth corresponding to the vertical distance be 
tween the upper shelf bead 20 and the lower shelf top wall 
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21 and a width slightly less than the distance between the 
adjacent faces of the front legs 14. Conveniently, said 
shelf is formed from sheet-metal and includes a top wall 
63 which terminates along its edges in a downwardly pro 
jecting border skirt 64 having an inwardly rolled bead 65. 
The top wall 63 and skirt 64 are recessed at each corner 
of the shelf to form mounting seats for a plurality of 
corner blocks 66. 
As shown in FIG. 4, a brace 67 extends along each 

end of the shelf 62 against the skirt 64 with its lower 
edge interposed between the inner face of said skirt and 
the bead 65. An offset 68 is formed in one end of the 
brace 67 to abut the adjacent inner faces of the adjacent 
corner member 66 thereto. The opposite end of said 
brace is provided with a similar offset 72 abutting the 
adjacent inner faces of the adjacent corner block 66. 
Each of the brace offsets 68 and 72 is connected to its 
associated block 66 by a bolt 74 for thus interconnecting 
the braces and corner blocks to each other and to the 
shelf 62. The lower edge of the offset 72 terminates in 
an inwardly and rearwardly projecting finger 76 which 
projects rearwardly beyond the adjacent edge of the 
shelf 62. 
The shelf 62 is further strengthened by a transversely 

extending brace 78 laying against the bottom face of the 
top wall 63. The brace 78 is conveniently formed from 
a length of metal tubing and has its ends flattened, as at 
80, and bent downwardly to provide a pair of ears 82 

5 

IO 

20 

25 

which abut the inner faces of a skirt 64 at the opposite 
ends of the shelf 62 and are received between said skirt 
and the bead 65. Conveniently, the pins 60 swingably 
interconnecting the slide end 55 and shelf 62 also extend 
through the braces 67 and ears 82 for interconnecting said 
braces 67 and 78 to the shelf. The brace 78 is further 
interconnected to the shelf 62 adjacent its opposed ends 
by a pair of handles 86 carried on the top wall 63 and 
having threaded ends projecting through the flattened 
portions 80 of said brace for the reception of nuts 87. 
The slide 54 and 55 is adapted to move the shelf 62 

into an extended position coplanar with the lower shelf 
12 with their skirts 64 and 22 in abutting relationship So 
that said shelves form an extended desk surface. With 
the shelf 62 extended, the slide ends 54 angle forwardly 
and downwardly engaging the front ends of the guide 
flanges 37, and in inwardly projecting foot 90 on each 
of said slide ends rests on the lower shelf top wall 21 
for releasably supporting the shelf 62 in its desk-forming 
position. The slide ends 55 are provided with inwardly 
projecting, upwardly open hooks 92 engageable with the 
bead 65 at the ends of the shelf 62 for thus supporting the 
rearward portion of the shelf 62. And the forward por 
tion of the shelf 62 is supported by the fingers 76 on the 
braces 67 bearing against the lower face of the bead 23 
on shelf 12 to thus prevent the rear edge of the shelf 62 
from tilting upwardly when a downwardly directed force 
is applied to its front edge. 

In its retracted position shown in FIG. 3, the shelf 62 
is supported along its lower edge by its skirt 64 resting on 
the top wall 21 of the shelf 12. The fingers 76 project 
upwardly above the bottom of the bead 20 on the shelf 
10 along the forward stretch of said shelf to releasably 
retain the shelf 62 in its retracted position. In this re 
tracted position, the slide pins 56 will have been moved 
rearwardly in the guide slots 58 and the slide ends 54 
will be in a generally horizontal orientation. With the 
shelf 62 in its retracted position, and with the depth of 
the shelf 62 approximating the vertical distance between 
the shelves 10 and 12 and the widths of the shelf 62 ap 
proximating the distance between the legs 14, the top and 
lateral edges of the shelf 62 will be disposed immediately 
adjacent the bead 20 and legs 14, respectively, so that it 
acts in combination with the shelves 10 and 12 and the 
panels 24 and 25 to form a completely closed cabinet. 
To move the shelf 62 from its extended position shown 

in FIG. 4 into its retracted position shown in FIG. 3, 
the forward edge of said shelf is swung upwardly about 
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4. 
the transverse axis of the pins 56 to clear the fingers 76 
from the lower shelf bead 23. The forward edge of the 
shelf 62 is then swung downwardly about the transverse 
axis of the pins 60, and said shelf is moved inwardly with 
the pins 56 sliding rearwardly in the guide slots 58. As 
the shelf 62 is moved inwardly toward the shelves 10 and 
12, with its lower end angled slightly outwardly, the 
handles 86 may be grasped to guide the fingers 76 in 
behind the upper shelf bead 20. When said fingers are 
seated in behind the bead 20, the lower end of the shelf 
62 is swung inwardly to cause the skirt 64 to rest on the 
lower shelf top wall 21. The shelf 62 is moved into its 
extended desk-forming position by merely reversing the 
movements just described. 

I claim: 
1. In a shelf structure, 
(a) upper and lower generally rectangular shelves 

rigidly mounted at their opposed ends on pairs of 
vertically extending legs, 

(b) a plurality of panels extending between said upper 
and lower shelves along three sides thereof, 

(c) a guide carried on each of said pairs of legs be 
tween said upper and lower shelves, 

(d) a pair of angulated slides each swingably and 
slidably connected at one end of its ends to one of 
said guides, 

(e) a third generally rectangular shelf having a depth 
approximating the spacing between the upper and 
lower shelves and a width approximating the spac 
ing between the legs along the fourth side of said 
upper and lower shelves, 

(f) said third shelf being swingably connected to the 
other ends of said slides and movable with and with 
respect to said slides between a retracted vertical 
position extending between said upper and lower 
shelves along the fourth side thereof and an extended 
horizontal position coplanar with said lower shelf 
and projecting outwardly from the fourth side there 
of, 

(g) means on at least one of said slides releasably en 
gageable with said third and lower shelves for re 
leasably supporting said third shelf in extended po 
sition, and 

(h) means on said third shelf releasably engageable 
with said upper shelf for releasably retaining said 
third shelf in retracted position and said means re 
leasably engageable with said lower shelf for re 
leasably supporting said third shelf in extended posi 
tion. 

2. In a shelf structure, 
(a) upper and lower rectangular shelves rigidly 
mounted at their opposed ends on pairs of vertically 
extending legs, 

(b) a guide carried on each of said pairs of legs be 
tween said upper and lower shelves, 

(c) a pair of angulated slides each swingably and 
slidably connected at one of its ends to one of said 
guides, 

(d) a third shelf Swingably connected to the other ends 
of said slides and movable with and with respect to 
said slides between a retracted vertical position ex 
tending between said upper and lower shelves along 
one side thereof and an extended horizontal position 
coplanar with said lower shelf and projecting out 
wardly from one side thereof, 

(e) each of said shelves having a planar supporting 
surface terminating in a downwardly directed border 
skirt, and 

(f) a foot on each of said slides engageable with the 
supporting surface on said lower shelf and a hook 
engageable with the skirt on said third shelf for re 
leasably supporting said third shelf in extended po 
sition. 

3. In a shelf structure, 
(a) upper and lower rectangular shelves rigidly 
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mounted at their oposed ends on pairs of vertically 
extending legs, 

(b) a guide carried on each of said pairs of legs be 
tween said upper and lower shelves, 

(c) a pair of angulated slides each SWingably and 
slidably connected at one of its ends to one of said 
guides, 

(d) a third shelf swingably connected to the other ends 
of said slides and movable with and with respect to 
said slides between a retracted vertical position ex 
tending between said upper and lower shelves along 
one side thereof and an extended horizontal posi 
tion coplanar with said lower shelf and projecting 
outwardly from one side thereof, 

(e) means are provided on said third shelf releasably 
engageable with said upper shelf for retaining said 
third shelf in retracted position and said means being 
releasably engageable with said lower shelf for sup 
porting said third shelf in extended position. 

4. In a shelf structure, 
(a) upper and lower rectangular shelves rigidly 
mounted at their opposed ends on pairs of vertical 
ly extending legs, 

(b) a plurality of panels extending between said upper 
and lower shelves along three sides thereof, 

(c) a guide carried on each of said pairs of legs be 
tween said upper and lower shelves and each having 
an elongated slot formed therein, 

(d) a pair of angulated slides each having one of its 
ends slidably and rotatably carried in the slot in one 
of said guides and defining a transverse swinging axis 
for said slides, 

(e) a third shelf having a depth approximating the 
spacing between the upper and lower shelves and a 
width approximating the spacing between the legs 
in the fourth side of said upper and lower shelves 
and swingably connected to the other ends of said 
slides on a transverse swinging axis parallel to the 
swinging axis of said slides, 

(f) said third shelf being movable with and with re 
spect to said slides between a retracted vertical posi 
tion extending between said upper and lower shelves 
along the fourth side thereof and an extended hori 
Zontal position coplanar with said lower shelf and 
projecting outwardly from the fourth side thereof, 

(g) each of said guides having an offset finger at one 
of its ends lockingly received in an opening formed 
in an adjacent leg in said pair of legs, and 

(h) a bracket is adjustably connected to the opposite 
end of each of said guides and is provided with an 
offset finger lockingly received in the other leg in 
said pair of legs. 

5. The invention as set forth in claim 4 in which 
(a) said bracket has a finger slidably supported in a 
second slot in said guide, and 

(b) fastening means extend through said bracket and 
second guide slot for bindingly retaining said bracket 
in the desired position of adjustment along said 
guide. 

6. In a shelf structure, 
(a) upper and lower rectangular shelves rigidly 
mounted at their opposed ends on pairs of vertically 
extending legs, 

(b) a guide carried on each of said pairs of legs be 
tween said upper and lower shelves, 

(c) a pair of angulated slides each swingably and slid 
ably connected at one of its ends to one of said 
guides, 
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(d) a third shelf swingably connected to the other 
ends of said slides and movable with and with re 
spect to said slides between a retracted vertical posi 
tion extending between said upper and lower shelves 
along one side thereof and an extended horizontal 
position coplanar with said lower shelf and project 
ing outwardly from said one side thereof, 

(e) each of said upper, lower, and third shelves hav 
ing a planar supporting surface terminating in bor 
der skirt, 

(f) a pair of braces on said third shelf having fingers 
projecting outwardly therefrom and receivable 
against the skirt on said upper shelf for releasably 
retaining said third shelf in retracted position and 
receivable against the skirt on said lower shelf for 
releasably supporting said third shelf in extended po 
sition, and 

(g) means on said slides engageable with the support 
ing surface on said lower shelf and skirt on said 
third shelf for releasably supporting said third shelf 
in extended position. 

7. The invention as set forth in claim 6 in which 
(a) said skirt on said third shelf terminates in an in 
wardly rolled bead and said pair of braces are inter 
posed between the inner face of said skirt and said 
bead at the opposite ends of said shelf, 

(b) a third transversely extending brace on said third 
shelf having ears at its opposite ends is interposed 
between said pair of braces and said bead, and 

(c) means rigidly connect said pair of braces and third 
brace to said third shelf. 

8. The invention as Set forth in claim 7 in which 
(a) said pair of braces and third brace are connected 

to said third shelf by means swingably connecting 
said pair of slides to said third shelf. 

9. The invention as set forth in claim 8 in which 
(a) said third brace is further connected to said third 

shelf by a pair of handles mounted on the supporting 
surface of said shelf. 

it. In a shelf structure, 
(a) a pair of upper and lower shelves, 
(b) means interconnecting said shelves retaining them 

in vertically spaced relation, 
(c) a pair of guides interposed between said upper and 

lower shelves, 
(d) a pair of slides each having one of its ends slidably 
and pivotally connected to said guides, 

(e) a third shelf pivotally connected to the other ends 
of said guides for movement with and with respect 
to said slides between a retracted vertical position in 
which its upper edge is disposed adjacent the upper 
shelf and an operative position in which said upper 
edge is disposed adjacent the lower shelf and said 
third and lower shelves are generally coplanar, and 

(f) means for releasably retaining said third shelf in 
its retracted and operative positions. 
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