
March 7, ‘19$? G. R. WINDROSS , 3,307,505 
FURNITURE 

Filed April 12.. 1965 ' 

I; 5- INVENTOR 

FIVE/s v 



United States Patent 0 

1 

3,307,505 
FURNITURE 

Gene R. Windross, 2800 W. Grand Blvd., 
Detroit, Mich. 48208 

Filed Apr. 12, 1965, Ser. No. 447,300 
3 Claims. (Cl. 108-—111) 

This invention relates to an article of furniture and 
more particularly to an article of furniture ‘having an 
improved, simpli?ed construction that readily lends it 
self to a knock-down assembly. 
As is well known, articles of furniture such as chests 

of drawers, cabinets, shelves, bookcases, and the like, 
comprise a plurality of parallel interconnected elongate 
members or shelves. In addition to the necessity of 
providing support in a vertical direction, such articles also 
should have su?icient rigidity to resist collapsing when 
subjected to lateral forces exerted along their ends. If 
conventional parallel vertical structural members provide 
the structural interconnection between the shelves, the 

.structu'ral members must be rigidly attached to the in 
dividual shelves to resist the parallelogramming effect 
that otherwise results from the lateral forces. Tongue 
and groove or dowel joints must normally be provided 
for rigidity. In addition to complicating the provision of 
a knock-down structure, such joints also do not offer 
su?’icient structural rigidity in many instances and heavier 
pieces of material must be utilized to give the required 
strength. 
The principal object of this invention therefore is to 

provide an improved article of furniture of the aforemen 
tioned type that has a greater structural rigidity than the 
articles heretofore known. 

It is a further object of this invention to provide an 
improved article of furniture of the aforementioned type 
that readily lends itself to knock-down assembly. 

It is an even further object of this invention to provide 
an article of furniture that may be constructed from a 
plurality of similar components and may be readily 
altered in size or number of shelves. 
An article of furniture embodying this invention com 

prises at least two substantially parallel elongate mem 
bers or shelves. Means are provided to support one of 
these shelves from the other and such means comprises 
a pair of structural members positioned contiguous to 
each end of at least one of the shelves. The structural 
members are disposed in nonparallel relationship and 
provide substantially the sole structural support between 
the shelves in opposition to lateral forces thereon. 

Other objects and advantages of this invention will 
become more apparent as this description proceeds, par 
ticularly when considered in conjunction with the ac 
companying drawings, wherein: 
FIGURE 1 is a perspective View of an article of furni 

ture embodying this invention; 
FIG. 2 is an enlarged cross sectional view taken along 

the line 2—2 of FIGURE 1; 
FIG. 3 is a cross sectional view taken along the line 

3-—3 of FIGURE 1; . 
FIG. 4 is an enlarged cross sectional view taken along 

the line 4—4 of FIGURE 1; and 
FIG. 5 is a perspective view showing another embodi 

ment of the invention. 
Referring now in detail to the drawings and in particu 

lar to the embodiment of FIGURES 1 through 4, a book 
case embodying this invention is indicated generally by 
the reference numeral 11. It is to be understood, how 
ever, that this invention is not limited to bookcases but 
may be applied to other articles of furniture that have 
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a plurality of interconnected horizontally extending mem 
bers such as shelves, chests of drawers, cabinets, tables 
or the like, as will become apparent as this description 
proceeds. 
The bookcase 11 comprises a top shelf 12, intermediate 

shelves 13 and 14, and a bottom shelf 15, each of which 
may be formed from a piece of lumber. The shelves 
12, 13, 14 and 15 are all parallel and horizontally ex 
tending, as is well known in the art. At one end of 
the bookcase 11, a pair of tensioning members 16 and 17, 
which may be formed from rods of steel, or the like, 
extend between the shelves 12 and 15 and through the 
shelves 13 and 14 at opposite sides thereof. The shelves 
13 and 14 are provided with apertures adjacent their 
front and rear edges to pass the tensioning members 16 
and 17. 

Retaining members 18 (FIGURE 2) are provided with 
external threads 19 so that they may be inserted into 
apertures at each corner of the upper shelf 12. A tapped 
hole 21 is formed in each of the retaining members 18 
so that a threaded upper end 22 of each of the tension 
ing members 16 and 17 may be received therein to ?x the 
tensioning members 16 and 17 relative to the upper shelf 
12. Tensioning members 23 and 24 are likewise provided 
at the opposite end of the bookcase 11 near its front and 
rear edges. The attachment at the upper ends of the 
tensioning members 23 and 24 to the top shelf 12 is 
the ‘same as that shown in FIGURE 2 and previously 
described. 
Each of the tensioning members 16, 17, 23 and 24 ex 

tends through an aperture 25 in the lower shelf 15 (FIG 
URE 4). A combined leg and retainer assembly 26 is 
provided adjacent the lower end of each of the tensioning 
members 16, 17, 23 and 24 on the underside of the 
lower shelf 15. The retainer assembly 26 comprises a 
generally cylindrical shaped piece of lumber 27 having 
a central bore 28 that extends from its lower face only 
partially therethrough. A T nut 29 having a plurality 
of teeth 31 around its outer periphery is forced into 
the lumber piece 27 at the base of the bore 28. The 
T nut 29 has a tapped hole 32 extending therethrough 
for receipt of a threaded lower end 33 of each of the 
tensioning members. It should be readily apparent that, 
in addition to providing a foot or base for the bookcase 
11 the assemblies 26 serve as a means for exerting a 
tensile force upon the tensioning members 16, 17, 23 and 
24. 
The tensioning members 16, 17, 23 and 24 do not pro 

vide the structural interconnection between the shelves 
12, 13, 14 and 15 in and of themselves nor do they have 
sut?cient rigidity to resist collapsing of the bookcase 11 
under the in?uence of a lateral force exerted upon any 
of the shelves. The prime structural strength of the 
bookcase 11 in resistance to compressive and lateral forces 
is provided by the structural members now to be de 
scribed. 
A ?rst pair of structural members 34 and 35 extend 

between the shelves 12 and 13 at each end thereof ad~ 
jacent to the tensioning members 16 and 17 and 23 and 
24, respectively. Similar structural members 36 and 37 
extend between the shelves 13 and 14 and structural 
members 38 and 39 extend between the shelves 14 and 

I 15. The structural members 34, 35, 36, 37, 38 and 39 
each may be formed from pieces of lumber and may be 
of the same size. The structural members between any 
adjacent pairs of shelves are not disposed in a parallel 
relationship to each other but intersect and de?ne a line 
of intersection on one or the other side of the bookcase 
11. ' 
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The nonparallel or angular relationship may be estab 
lished by abutting the opposite ends of each of the struc 
tural members with opposite sides of its respective tension 
ing member. For example, the structural member 35 
abuts the inner surface of the front tensioning member 
23 and the outer surface of the rear tensioning member 
24 (FIGURE 3). The structural members 34 and 35 are 
disposed at an angle to each other and de?ne a line of 
intersection at the front of the bookcase 11, as viewed in 
FIGURE 1. p 

The structural members 36 and 37 are disposed at op 
posite angles to the structural members 34 and 35, re 
spectively, and de?ne a line of intersection at the rear of 
the bookcase 11. The structural members 38 and 39 also 
are intersecting and de?ne a line of intersection at the 
front of the bookcase 11. 

It is to be understood that, although alternate lines of 
intersection are provided between adjacent shelves, the 
structural members could all intersect on the same side 
of the bookcase or any sequence of intersection that may 
be desired could be provided. The structural members 
extending between a given pair of shelves also could be 
nonintersecting if desired, provided that they lie at an 
angle to a vertical plane and are perpendicular to the 
planes of the shelves and the plane of the front and rear 
of the bookcase. That is, the structural member should 
be disposed at an angle to the shelves in addition to being 
perpendicular to them to resist parallelogram action that 
would otherwise occur under the influence of lateral forces 
exerted upon the shelves. In a like manner the exact 
location of the tensioning members can be varied. 

In assembly, the tensioning members 16, 17, 23 and 
24 may be conveniently threaded into the tapped holes 
21 formed in the retainers 18 of the top shelf 12. The 
remaining shelves 13, 14 and 15 could then be ?rst in 
serted onto the tensioning members 16, 17, 23 and 24 or, 
alternatively, the structural members 34 and 35 could be 
?rst inserted. In this latter case the shelf 13 would then 
be inserted followed by the insertion of the structural 
members 36 and 37, and so on. After the shelves and 
structural members are all positioned the structural mem 
bers are brought into engagement with the opposite sides 
of their respective tensioning members, as has been de 
scribed. The combined leg and retainer assemblies 26 
are then threaded onto the lower ends of each of the 
tensioning members 16, 17, 23 and 24 and drawn tight. 
The compression upon the structural members 34, 35, 36, 
37, 38 and 39 provides the only structural interconnection 
between the shelves 12, 13, 14 and 15 and the structural 
members. Because of the angular disposition of the 
structural members, however, an extremely rigid structure 
is provided. 

It should be readily apparent that the described structure 
lends itself to convenient assembly and disassembly. 
When disassembled the article of furniture may be readily 
shipped from plane to place. Since only ?at surfaces 
are involved, ?nishing of the individual parts also is con 
venient and assembly may take place without the necessity 
of glued joints. If it is desired to increase or decrease 
the number of shelves provided, it is only necessary to 
provide longer or shorter tensioning devices and more or 
less structural members. 
As has been noted, this invention may be practiced with 

other types of furniture than the bookcase which has al 
ready been described. For example, a front and rear or 
only rear wall may be provided between the adjacent 
shelves if a cabinet is desired, or if it is desired to place 
a rear surface for the bookcase. The front and rear 
members, however, need add no structural strength to the 
article. In addition, the article of furniture may function 
as a chest of drawers merely by inserting drawers be 
tween adjacent shelves. 
The article also may function as a coffee table, or the 

like, and such embodiment is shown in FIGURE 5. Re 
ferring now to FIGURE 5, a cocktail table embodying 

10 

20 

40 

50 

60 

65 

4 
this invention’xis indicated generally by the reference num 
eral 51. The table 51 includes four supporting legs 52 
that are affixed to a lower shelf 53. An upper shelf 
54 extends parallel to the lower shelf 53, and both shelves 
extend in a horizontal direction. The shelves 53 and 54 
may be formed conveniently from pieces of lumber. 

Contiguous to the left end of the upper shelf 54, ten 
sioning members 55, 56 and 57 are provided. It will be 
noted that the tensioning devices 55, 56 and 57 lie in sub 
stantially the same plane. The upper end of the tension 
ing members 55, 56 and 57 may be af?xed to the top 
shelf 54 in any suitable manner, for example, in the man 
ner shown in FIGURE 2. Tensioning devices 58, 59‘ and 
61 are provided at the right hand side of the table 51 
contiguous to the end of the top shelf 54. The members 
58, 59 and 61 lie in a common plane. 
A pair of structural members 62 and 63 are disposed 

at the left hand side of the table 54. Similar members 
64 and 65 are provided at the right hand side of the table 
51. It will be noted that each of the members 62, 63, 
64 and 65 is disposed at an angle to a normal plane ex 
tending between the shelves 53 and 54. The angular 
disposition is provided by having the member 62 in en 
gagement with opposite sides of'the tensioning members 
55 and 56 at each of its ends. Each of the remaining 
structural members 63, 64 and 65 is in engagement with 
opposite sides of the respective tensioning members at 
each of its ends. 
The lower ends of the tensioning members 55, 56, 57, 

58, 59 and 61 may be tensioned by a nut (not shown) 
that is positioned on the underside of the lower shelf 52 
or by tensioning devices similar to those shown in FIG 
URE 4, although in this instance they need not necessar 
ily serve as supporting legs. The method of assembly 
of the table shown in FIGURE 5 is substantially the same 
as the method of assembly of the bookcase 11 shown in 
FIGURE 1 and will not be described. 
The embodiment shown in FIGURE 5 may also be 

used as a bookcase or other similar article of furniture 
by providing additional shelves and extending the ten 
sioning members 55, 56, 57, 58, 59 and 61. The struc 
tural members between adjacent pairs of shelves may in 
tersect at the center of the shelves, as shown in FIGURE 
5, or may diverge away from the center. The alternate 
positioning of the structural members may also be used 
in the embodiment of FIGURE 5. 

It is to be understood that this invention is not lim 
ited to the exact constructions shown and described, which 
are exemplary only of preferred forms the invention may 
take, but that various changes and modi?cations may be 
made without departing from the spirit and scope of the 
invention, as de?ned by the appended claims. 7 
What is claimed is: 
1. An article of furniture comprising ?rst, second and 

third substantially parallel elongate members, a first pair 
of structural members interposed between said ?rst and 
said second elongate members contiguous to the ends of 
one of said elongate members, a second pair of structural 
members interposed between said second and said third 
elongate members contiguous to the ends of one of said 
elongate members, the respective structural members 
having their ends in abutting engagement with the re 
spective elongate members, a ?rst pair of tensioning mem 
bers extending between said elongate members at one end 
thereof for exerting a compressive force upon the respec 
tive structural members at said one end, and a second 
pair of tensioning members disposed at the other end of, 
said elongate members for exerting a compressive force 
upon the respective structural members at said other end 
and forming substantially the sole structural connection 
between the respective structural members and said elon 
gate members, each of said structural members having 
substantially parallel planar surfaces on its opposite sides, 
one of said planar surfaces of each of said structural 
members being in abutting relationship with one of the 
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respective pair of tensioning members between the re 
spective elongate members, the other planar surface of 
each of said structural members being in abutting rela 
tionship with the other tensioning member of the respec 
tive pair between the respective elongate members, each 
pair of tensioning members de?ning a plane, the planes 
de?ned by each pair of tensioning members being paral 
lel and the abutting relationship between the structural 
members of each pair of structural members and the re 
spective pair of tensioning members disposing the struc 
tural members of each pair in non-parallel relationship, 
each of the structural members of one pair of structural 
members being disposed in non-parallel relationship to the 
contiguous structural member of the other pair of struc 
tural members. 

2. A knock-down article of furniture as set forth in 
claim 1 wherein each of the tensioning members has a 
threaded connection at one end thereof with the upper 
most of the elongate members, the other end of each of 
said tensioning members extending through the lower 
most elongate member and having means engageable 
therewith for exerting a tensile force thereupon and a 
compressive force upon the structural members. 

3. A knock-down article of furniture as set forth in 
claim 2 wherein the last named means also provides sup 
porting legs for the article. 
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