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1. 

CABINET SYSTEMS WITH TENSION RODS AS 
FRAME MEMBERS 

BACKGROUND AND SUMMARY 
The present invention relates to cabinet structures: 

and more particularly it relates to a method and appa 
ratus for hanging cabinets to a vertical support such as 
a wall. It has become desirable from the point of view 
of facilitating maintenance, and particularly cleaning 
beneath cabinets, to hang cabinet units from a wall. 
Such cabinet units as are commercially available, how 
ever, have to be manufactured almost on a custom 
basis with the attendant high costs of materials and la 
bor, particularly such labor as is required to assemble, 
finish and install the cabinets. 
The present invention further relates to a system 

which allows an architect or designer to specify cabi 
nets for a predetermined space or extension from a lim 
ited set of modular cabinet widths while providing a 
customized appearance in the finished product. Here 
tofore, when an architect desired cabinets to fill a 
known length or extension, it has been the practice to 
supply the overall dimensions for the cabinets to a local 
woodworking shop which would then build the cabinets 
per instructions, hang the doors, assemble the hard 
ware, and install the cabinet when the building pro 
ceeded to the appropriate stage of construction. Such 
a method does not lend itself to taking advantage of 
modern techniques of mass production and labor sav 
ing. 

It has been suggested that individual cabinets be pre 
assembled of known widths so that an architect can se 
lect from a limited set of cabinet widths to provide a 
plurality of cabinets, as desired. Such cabinets, how 
ever, have also been constructed according to conven 
tional techniques, and although there are some advan 
tages in mass-producing such cabinets (for example, in 
cutting the stack of panels of like size), nevertheless 
conventional time-consuming techniques of hardward 
assembly and cabinet installation are still followed. 
The present invention includes a plurality of individ 

ual, modular compartments which are held together as 
an integral unit by four tension rod/frame assemblies 
which extend through all of the entire cabinet unit. One 
such assembly is located adjacent each corner of a cab 
inet when viewed from the side. 
The frame is formed from sections of a metal extru 

sion stretcher rail which includes a longitudinally ex 
tending channel or conduit. Individual stretcher rails 
are assembled to separator panels and end panels. The 
separator panels divide the total unit into individual 
compartments. The channels of these individual 
stretcher rails are aligned to receive a common tension 
rod, and the rod is tensioned against the rails. Thus, all 
of the individual stretcher rails of one frame assembly 
are held in compression by means of a common tension 
rod; and the stretcher rails, in turn, hold the panels to 
gether to form modular, individual cabinets into a solid 
unit. 
The entire unit is mounted to wall brackets which at 

tach to the rear tension rod/frame assemblies. The 
front door assemblies are mounted to the front tension 
rod/frame assemblies. Drawer slides may be mounted 
to the panels within each individual cabinet if it is de 
sired to provide drawers. Bottoms and backs for the 
cabinets may also optionally be provided. 
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One of the principal advantages of the present inven 

tion is that storage areas may be formed with capacity 
equal to that of conventional fixed cabinetry, but with 
fewer parts and less material. 

Further, a manufacturer may supply a limited set of 
modular cabinet widths; and an architect or specifier 
may fill any desired length within reasonable limits, 
simply by selecting from the limited set of widths avail 
able. Substantial cost savings are available to the manu 
facturer because all parts may be cut, finished, or ma 
chined in stacks. The cabinets may be expanded, as re 
quired, due to the modular concept. 
Assembly of the cabinets into a umit is also more 

flexible and economical than with prior art methods. 
Assembly made of the units may be accomplished ei 
ther in the distributor's warehouse, prior to shipping to 
a job site or on site. Further, the units may be partially 
assembled (for example, by assembling only the end 
panels and individual cabinet partitions to the tension 
rod? frame assemblies; and the assembly may be com 
pleted on site or even after installation by adding draw 
ers, doors, counter tops, etc. 

Installation of the cabinet units is also facilitated. 
After a horizontal level is established for a unit of cabi 
nets, brackets are mounted to the wall, as needed. It is 
preferable to provide the wall brackets in pairs, includ 
ing an upper bracket and a lower bracket which then 
secure to the upper and lower tension rod/frame assem 
blies respectively to hang the cabinet unit to the wall in 
cantilevered fashion. Thus, the cabinets may be 
mounted at counter-height while leaving an unob 
structed space beneath the cabinet unit to facilitate 
cleaning of the classroom or laboratory in which the 
unit is mounted. Alternatively, it will be appreciated 
that the same method may be used to mount cabinet 
units at head level or over the counter. 
The cabinet units may be re-assembled in another lo 

cation. if desired, or they may be otherwise moved, 
stored, divided into units of smaller extension, or added 
to very simply, using the same basic elements. The 
basic structure may be modified either to add or re 
move drawers (to create storage cabinets or cup 
boards) or special inserts may be provided to adapt the 
cabinets for particular uses. 
Other features and advantages of the present inven 

tion will be apparent to persons skilled in the art from 
the following detailed description of a preferred em 
bodiment accompanied by the attached drawing 
wherein identical reference numerals will refer to like 
parts in the various views. 

THE DRAWING 
FIG. 1 is an upper perspective view of a group of vari 

ous cabinet styles constructed according to the present 
invention; 
FIGS. 2-5 are side elevational views illustrating vari 

ous types of under-counter cabinets which may be con 
structed according to the present invention, 

FIG. 6 is an upper perspective view of a leg support 
for the cabinets of FIG. 4; 
FIG. 7 is a perspective view of certain elements of a 

cabinet construction according to the present invention 
with the various elements in exploded relation; 
FIG. 8 is a view similar to FIG. 7 showing only the 

front elements of the construction; 
FIG. 9 is a fragmentary sectional view taken through 

the sight line 9-9 of FIG. 10; 
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FIG. 10 is an exploded perspective view of a pre 
ferred wall mounting bracket for the inventive cabinet 
structure 

Flg. l l is a perspective view with the elements of 
FIG. 10 in assembled relation; 
FIG 12 is an end view of a stretcher extrusion assem 

bled to a tension Tod; 
FIG. 13 is a perspective view of a short section of a 

stretcher extrusion assembled to a tension rod; 
Flg. 14 is a side view of a wall mounting bracket as 

sembly in its fully extended position and with a 
stretcher extrusion and tension rod, shown in section. 
assembled to it; 
FIG. 15 is a view similar to FIG. 1-4 with the wall 

mounting bracket assembly in its fully retracted posi 
tion, 
FIG. 16 is a vertical cross section view through a door 

cabinet construction incorporting the present inven 
tion; 
FIG. 17 is an upper perspective view of a lower 

stretcher extrusion showing hinge blocks with door 
hinges in exploded relation: 

Flg. 19 is a perspective view from the stretcher side 
of a single accessory block, 

FIG. 20 is a view similar to FIG. 19 of a double acces 
sory block; 
FIG 21 is an end view of a track for sliding glass 

doors, 
FIG. 22 is a fragmentary cross sectional view of 

trucks similar to that shown in FIG. 2 mounted to both 
an upper and a lower stretcher rail, and 
FIG. 23 is a fragmentary perspective view of the ele 

ments shown in FIG. 22, but without the sliding glass 
doors. 

DETALED DESCRIPTION 

In general, the present invention includes a plurality 
of individual, modular cabinets which are formed by 
holding separator panels together as an integral unit by 
means of four tension rod frame assemblies which ex 
tend through all of the individual cabinets in the unit. 
A tension rod/frame assembly is located near each cor 
ner of a cabinet, when viewed from the side. 
These tension rod/frame assemblies act as framing 

members, and each assembly includes a stretcher mem 
her extruded from metal which provides a longitudi 
nally extending channel or conduit for receiving and 
holding the tension rods. the stretcher extrusions (or 
'stretcher rails' as they are sometimes referred to ) are 
cut in sections according to the desired width of each 
individual cabinet, and the longitudinal channels of 
each are aligned so that a single tension rod extends 
through all of the aligned channels, and the rod is ten 
sioned against the aligned stretcher extrusions which 
are placed in compression. Thus, all of the individual 
rail sections of a given tension rod/frame assembly are 
held in compression by means of a common tension 
rod; and the frame sections, in turn, hold the separator 
panels and end panels in place to form a solid, integral 
unit. Metal bushings are located about the tension rod 
where it extends through a separator panel so that met 
al-to-metal contact is maintained for all compressive 
members. 
The entire unit is mounted to adjustable wall brack 

ets by attaching the upper and lower rear tension rod 
frame assemblies to the wall brackets. Sliding door 
tracks and other accessories may be mounted to the 
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upper and lower front tension rod assemblies. Drawers 
may be provided in the cabinets, and bottoms and 
backs may also optionally be provided. A counter top 
is secured to the upper rear and front tension rod as 
semblies. 
The broader aspects of the present invention can per 

haps best be understood from FIG. 7 wherein two end 
panels designated E and an intermediate separator 
panel P are designed to be held together into a single 
unit by means of four corner tension rod/frame assem 
blies T, the parts here being shown in exploded rela 
tion. Referring only to the upper rear tension rod/frame 
assembly, there is a separate section of stretcher rail ex 
trusion S for each of the two compartments, and a com 
mon tension rod R extends through the upper rear ap 
ertures of each of the end panels E, separator panel P 
and stretcher extrusions S, holding them in compres 
sion by being tensioned to the outboard ends of the 
stretcher rail sections. 
The entire unit is then attached to a wall by adjust 

able wall bracket assemblies A, provided as needed. 
Turning now to FIG. 1, there are shown some typical 

uses of the present invention for forming cabinets in 
cluding full height cabinets 31, below-the-counter cabi 
nets 32, or above-the-counter cabinets 33. The cabi 
nets may have single hinged doors as at 34, double 
hinged doors as at 35, sliding glass doors 37, drawers 
as at 38, or open front storage, as at 39. The drawers 
may be of a plain front construction as at 40, or they 
may be of a more deluxe construction with decorative 
front panels and pull handles as at 41. Further, the cab 
incts may be provided in a combination double-hinged 
door and single-hinged door formed into a single unit, 
as with the full-height cabinets 31. The number and 
length of separate cabinet sections that can be strung 
out side by side with a single tension rod is limited only 
by practical considerations. 
Turning now to FIGS. 2-5, in addition to the varia 

tions shown in FIG. 1, the cabincts may be hung di 
rectly onto a wall W in cantilever fashion, including the 
under-the-counter cabinets 43 and over-the-counter 
cabinets 44 so that the entire floor F is clear. Alterna 
tively, the cabinets may be hung from a permanently 
installed service module S, for example, as at 46 in Flg. 
3, wherein the conduits and wires supplying a labora 
tory with heat, power, gas, and water may be routed 
through the service module S. In addition, the cabinets 
may be free standing as at 48 in FIG. 4 with the bottoms 
provided with sled base supports 49 for bearing the 
weight of the cabinets. Another alternative is shown in 
FIG. 5 wherein the cabinets 50 extend closer to the 
floor and rest on a closed base 51. 
One type of sled base support is shown in perspective 

in FIG. 6, and it is formed from a single piece of tubing 
52 having a square cross section. the tube 52 is formed 
into a general U-shape, and the upper ends 53 are then 
formed outwardly and flattened into a chisel shape. 
Each of the flattened ends 53 is provided with a pair of 
holes 54 for securing the sled base support 49 to the 
lower front and rear corner tension rod assemblies with 
screws, in a manner disclosed in more detail subse 
quently. 
Turning now to FIG. 7, the elements of a cabinet unit 

55 with a left compartment 56 and a right compartment 
57 are shown. The compartments 56, 57 are defined by 
the end plates E and the intermediate separation panel 
P. As mentioned, the panels are held together by the 



3,879,096 
S 

four tension rod/frame assemblies T. Although there is 
a separate tension rod R for each assembly, only one is 
shown, and it is designated 61. Each end of the tension 
rod 61 is threaded, and it is secured to the outboard 
end of the associated stretcher extrusion or rail S by 
means of a washer 62 and jamb nut 63. The rods are se 
cured to the end panels E by a second washer 64 and 
second jamb nut 65, which is better illustrated in FiO. 
9 wherein it can be seen that the washer 64 has a wider 
diameter than the washer 62, and it engages a shoulder 
60 formed in the end panel E. 
Returning to FIG. 7, the eight separate stretcher rails 

are separately lettered, grouped into pairs according to 
their association with a single tension rod R. Thus, the 
two upper rear stretcher rails are designated 66 and 67, 
the lower rear stretcher rails are designated 68 and 69, 
the upper front stretcher rails are designated 70 and 71, 
and the lower front stretcher rails are designated 72 
and 73. There are four annular bushing spacers 74 
which are received in corresponding round holes 75 
formed in the corners of the separator panel P. The 
function of the bushing spacers 74 is to achieve metal 
to-metal contact between adjacent stretcher extru 
sions, and when they are placed in compression as will 
be described below, the spacer bushings 75 prevent 
crushing of the separator panel P. 
Corresponding aligned corner holes 76 are formed in 

the cind panels E, and these provide the shoulders 60 
which have already been discussed and are illustrated 
in FIG. 9. The end hardware is hidden from sight by 
means of plug buttons, one of which is shown in FIG. 
9 and designated by reference numeral 77. The use of 
jamb nuts 63, 65 for respectively tensioning the rods R 
against the stretcher extrusions S and for holding the 
end panels E against the stretcher extrusions S has been 
found advantageous because of their thinness, requir 
ing more shallow recesses for the shoulder holes 76, 
and therefore thinner end panels E may be used. 
The structure of the stretcher extrusions is best seen 

in FIGS. 8, 12 and 3. As indicated, these extrusions 
are preferably formed by continuous metal extrusion 
processes such as are known in the art, and they are 
preferably made of aluminum. They may easily be cut 
to shape, either in a production area prior to shipping 
to a site or on the site itself. 
The tension rod R is received in a closed channel or 

conduit 78 which is defined by upper and lower hori 
zontal walls 78a and 78h and upright sidewalls 78c and 
78d which extend slightly upwardly beyond the upper 
horizontal wall 78 and down beyond the lower horizon 
tal wall 78b where they are turned inwardly to form feet 
or runners 78e and 78f. The inner edges of the feet 78e 
and 78fare spaced slightly apart to define a continuous 
slot 78g which is adapted to receive a self-tapping 
metal screw, such as is shown in FIGS. 14 and 15. 
Extending inwardly in opposing relation from the 

side walls 78c and 78d are spacer ribs 78h and 78j. The 
spacer ribs 78h and 78 are located midway between 
the upper and lower wall 78a and 78b, and their inner 
most opposing edges are spaced apart at a distance 
slightly greater than the diameter of the tension rod R. 
Similarly, the upper and lower walls 78a and 78b of the 
channel 78 are spaced apart at a distance slightly 
greater than the diameter of the rod R when it is 
inserted. Thus, when the tension rod R is inserted 
in the channel 78, there is prevented any substantial 
movement in any direction of one member relative 
to the other. 
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Still referring to the cross sectional shape of the 

stretcher extrusion S, the lower wall 78b and the lower 
portions of the side walls 78c and 78d, together with the 
inwardly projecting feet 78e and 78f form a lower lon 
gitudinal slot 78k which may receive square nuts, per 
mitting the nuts to be adjusted to any desired positions 
along the entire length of the extrusion. The length of 
one side of a square nut intended to be held in the slot 
78k is only slightly less than the width of the slot so that 
once it is inserted into the slot, the square nut cannot 
be turned. Thus, in attaching accessories or cabinet 
members to the stretcher extrusion S at the bottom, ei 
ther machine threaded screws or sheet metal screws 
may be used. 
Extending upwardly from the center of the upper 

horizontal wall 78a is a vertical web 79, at the top of 
which there is formed a third horizontal wall 79a, 
Upper side wall portions 79b and 79c are formed at the 
outboard edges of the third horizontal wall 79a, and 
upper inwardly extending feet 79d and 79e are formed 
respectively at the top edges of the upper side wall por 
tions 79h and 79 so as to define an upper longitudinal 
square nut channel 79f and an upper screw slot 79g. 
The lower side wall portions 78c and 78d extend 

slightly upwardly beyond the first or central horizontal 
wall 78a as at 78m and 787 in FIG, 12, and the lower 
portions of the upper side walls 79th and 79c extend 
downwardly a corresponding distance below the third 
horizontal wall 79a, as at 79h and 79. Thus, the struc 
ture provides a third and a fourth longitudinal square 
nut channel 80a and 80h respectively, each having an 
associated screw slot 80c and 80d respectively which is 
wider than the corresponding screw slots 78s and 79g 
for the square nut channels 78k and 79f respectively. 
Returning now to FIGS. 7 and 8, the upper stretcher 

extrusions 66, 67, 70 and 71 are shown in the positions 
illustrated in FIGS. 12 through 15--that is, the vertical 
web 78 is located above the tension rod channel 78; 
whereas for the lower stretcher extrusions 68, 69, 72 
and 73, the relationship is reversed with the central ver 
tical web 79 located beneath the tension rod channel 
78. 
For the structure illustrated, bottom panels, one of 

which is shown and designated 82 rest on the lower 
stretcher extrusions 68,72 and 69, 73 respectively. The 
panels are provided with a pair of forward holes 82a for 
receiving sheet metal screws 82b which are received in 
the sheet metal screw slot 78g of the lower forward 
stretcher extrusion or rail 72. Corresponding holes and 
screws may be used to secure the rear portion of the 
bottom panel 82 to the rear stretcher rail 68 in a similar 
2. 

When it is desired to use a back panel, a transverse 
groove 83 is formed in the upper surface of a bottom 
panel 82 parallel to and adjacent the rear edge for re 
ceiving and holding the bottom cdge of a rear panel, 
one of which is shown at 86 for the compartment 57. 
The top of the back panel 86 is secured to the end 
pancl E and the separator panel P by means of retai 
ning clips, as seen in FIG. 16. The retaining clips 88 
are provided with stub shafts 87 for being received into 
shelf holes 89 formed in the panels E and P. As best 
seen in FIG. 16, each of the retaining clips 88 includes 
rear support flange 88a and a forward for engaging the 
rear of the panel 86, and a wire spring member 88h 
which engages the forward edge of the panel 86 to hold 
it in place. 
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Brackets 90 are also included for mounting counter 
tops or cabinet tops to the upper rear stretcher rails 66, 
67. 
As best seen in FIG. 16, the brackets 90 include a 

base flange 90a for resting against the lower surface of 
the counter top C. and a lower hook portion designated 
90h which fits into the square nut channels 80a or 80b 
and clamping about the associated downwardly pro 
jecting portion 79th or 79i of the upper side wall mem 
bers 79th or 79c respectively of the extruded stretcher 
rails S. The cabinet top is not shown in FIG. 7, and 
doors, drawers and shelves are omitted as well. 
Turning now to FIG. 8, there is shown the front por 

tions of the end panels E as well as the front portion of 
the separator panel P, and the four front stretcher rails 
70,71, 72 and 73. When assembled, the bushings 74 fit 
into the round holes 75 on the upper and lower front 
corners of the separator panel P, and the bushings have 
an axial length equal to the width of the panel P so that 
the in board ends of the associated pairs of stretcher 
rails 70, 71 and 72, 73 engage and bear against the 
hushings rather than the panel P. 

It will he observed that the two upper stretcher rails 
70, 71 are located such that the vertical web 79 is 
above the tension rod channel 78; where this relation 
ship is transposed for the lower stretcher rails 72, 73, 
are already mentioned. Since the tension rod channels 
are offset relative to the center of the stretcher rails, 
this permits greater bulk and contact with the inner sur 
face of the end panels E above the upper shoulder hole 
76 and beneath the lower shoulder hole, as indicated in 
FIG. 9 for an upper stretcher rail, ihereby providing 
greater rigidity to the assembled unit. 

in assembling the panels to the tension rod assen 
blies, the bushings 74 are placed in the hole 75 and the 
tension rod channels 78 are then aligned with the 
smaller diameter portions of the shoulder holes 76 as 
the tension rods R are slipped through the holes, the 
channel 78 and the bushings 74. The innermost flat 
washers and jamb nuts 62, 63 are then tightened on the 
threaded end portions of the tension rod R. inducing 
tension into the rod while compressing the stretcher 
rails S and intermediate bushings 74. 
Next, the outer flat washer 64 is placed over the 

threaded end portion of the tension rod, and the outer 
most jamb nut 65 secures the end panel E to the assem 
bly. The end panel E is held between the flat washer 64 
and the outboard end of the associated stretcher rail. 
Turning now to FIGS. 10 and 11, the wall mounting 
bracket assembly A is seen to include three separable 
elements: a wall mounting bracket generally designated 
99, a hanging bracket 100, and a sleeve 101. The 
bracket 99 includes a back portion 99a and upper and 
lower outwardly extending portions 99b and 99c. The 
back portion 99a is adapted to abut a wall to which it 
is desired to mount the cabinets, and it includes a verti 
cally elongated slot, 102, which permits vertical adjust 
ment of the bracket assembly relative to a wall screw 
02a, as seen in FIG. 4 and 15 wherein the bracket as 

sembly A is adjusted respectively in its lowermost and 
uppermost position relative to the mounting stud 102a. 
The central portion of the back 99a of the wall bracket 
99 is thickened as at 99d for greater strength in mount 
ing. The undersurface of the upper portion 99h of the 
wall bracket 99 is provided with a plurality of trans 
verse longitudinal teeth or keys 103, and the upper sur 

() 

5 

35 

40 

45 

5) 

55 

6) 

5 

8 
face of the lower portion 99c is similarly provided with 
teeth 10. 
Turning now to the hanging bracket 100, it includes 

upper and lower flanges 105 and 106 which are respec 
tively provided with an upper set of teeth 105a and a 
lower set of teeth 106.a for meshing respectively with 
the sets of teeth 103, 104 on the wall bracket 99. The 
teeth can only be intermeshed by placing the hanging 
bracket 100 alongside the wall bracket 99, aligning the 
teeth on one with the intermediate grooves on the 
other, and then sliding the hanging bracket trans 
versely. That is to say, as seen in FIGS. 14 and 15, when 
the hanging bracket and wall bracket are intermeshed 
and aligned, the hanging bracket cannot be moved in 
a direction transverse to the plane of the wall to which 
it is attached. The function of the intermeshing teeth is 
to permit discrete, rather small adjustments in the posi 
tioning of the hanging portion of the bracket relative to 
the wall so as to compensate for any dips or curves in 
the wall from a truly planar surface. The hanging 
bracket 100 is shown in FIG. 14 in its outermost ad 
justed postion, and in FIG. 15 in its innermost adjusted 
position. 
The flanges 105, 106 are connected by means of two 

vertical webs 107a and 107b, and the lower flange 106 
extends forwardly as at 106c where it is thence formed 
upwardly to provide a lip 106d. 
The sleeve 100 is a simple box-shape having top and 

bottom walls 101a and 101 h and first and second side 
walls 101c and 101d formed into an integral unit which 
fits over the wall bracket 99 and holds the hanging 
bracket 100 in assembled relation there with--that is, it 
prevents lateral sliding of the hanging bracket 100. The 
entire hanging bracket assembly is seen in FIG. with 
the three principal elements in assembled relation. It 
will be observed that the extension 106c of the flange 
106 provides a land 106e which is apertured at 06f for 
supporting a stretcher rail S (FIGS. 4 and 15). A self 
tapping sheet metal screw 108 holds the stretcher rail 
in place by extending through the aperture 106f and 
being threaded into the lower longitudinal screw slot of 
the stretcher rail. The bracket assembly A is disclosed 
and claimed in copending, co-owned application of 
Leif Blodee, entitled "Adjustable Bracket Assembly for 
Hanging Cabinets to Walls," Ser. No. 324,873, filed 
Jan. 8, 1973. 
Turning now to FIG. 16, the steps in assembling a 

cabinet to the wall W will be discussed. Vertical height 
measurements are made to locate the wall mounting 
studs at upper locations 102b and lower locations 102c 
as at many places along the wall as are required for sup 
porting the intended cabinet. One of the wall mounting 
bracket assemblies A, described above, is placed at 
each of these stud locations. The wall mounting brack 
ets 99 are attached to the wall at each location with the 
studs 102a, as described in connection with FIG. 14, 
for example, but the tightening is only temporary at this 
stage. The rear spacer bushings 74 (FIG. 7) are assem 
bled in the openings 75 of the separator panel T, and 
the separator panel is slid in position between the upper 
and lower rear stretcher rails 66, 68. The tension rods 
R are then placed through the tension rod channels 78 
and the associated bushing spacers 74. Adjacent 
stretcher rails are pushed together, and the inner flat 
washers 62 and jamb nuts 63 are assembled and tight 
ened securely to form a solid metal-to-metal frame unit 
centered on the tension rod. Enough tension is applied 



3,879,096 
9 

to hold the separator panels in place by virtue of the 
portion of the stretcher rail that extends beyond the 
bushing to form a shoulder which engages the panel 
from each side. The applied tension is also sufficient to 
cause the rail to bite into the bushing, and this in com 
bination with the compressive force on the rail, pre 
vents rotation of the stretcher rail on the tension rod. 
The front bushing spacers 7-4 are then placed in the 

corresponding apertures 75 at the front of the partition 
panel P. The upper and lower stretcher rail 70, 72 as 
well as any adjacent stretcher rails are assembled to the 
front tension rods R on either side of the separator 
panel P, after any necessary square nuts have been 
slipped into the proper slot, as will be made clear subse 
quently. The insertion of square nuts and the like will 
depend upon the type of cabinet required--that is, 
whether it has swinging doors, sliding doors, drawers, 
or are simply opened. The smaller or inner flat washers 
62 and jamb nuts are then assembled to the outer 
threaded portions of the front tension rods and tight 
ened so that the entire front assembly is centered on 
the tension rods. 
The end panels E of FIG. 7 and 8 are then placed on 

the ends of the tension rods and secured with the outer 
flat washers 64 and jamb nuts 65. After the end nuts 65 
are securely tightened with the stretcher rails in their 
proper disposition, a shown in FIG. 16, the frame is lev 
eled by adjusting the wall brackets 99 relative to the 
mounting studs 102a by means of the slots 102, and the 
wall brackets are then secured. Any adjustment be 
tween the wall bracket 99 and the hanging bracket 100 
is made so that all of the lands 106e of the wall bracket 
assemblies are aligned. The sheet metal screws 108 are 
then sccured to the screw slots in the stretcher rails, 
thereby securing the stretcher rails to the hanging wall 
bracket assemblies. The plug buttons 77 are inserted 
into the shoulder holes 76 to hide the end jamb nuts. 
Next, the counter top C may be added by laying it on 

top of the frame and securing it by means of the brack 
ets 90, as already discussed. 
The bottom panels 82 may then be assembled by 

placing them on the lower stretcher rails with the 
groove 83 located toward the rear, as shown. The 
screws 82h then secure the bottom panel 82 to the asso 
ciated lower front and rear stretcher rails 68, 72. One 
back panel retaining clip 88 is then placed in a suitable 
shelf hole in the separator panel P. preferably at the 
top, and the back panel 86 is inserted by first inserting 
the lower edge into the groove 83 and then rotating the 
top portion backwardly until it snaps over the spring 
retainers 88b and is held by the back flange 88a. 
As seen in FIG. 16, the shelving may be either of two 

types, including the conventional rectangular shelf 137 
resting on shelf support brackets 138 placed in a hori 
zontally aligned pair of shelf holes 140 formed in the 
separator panel P. Alternatively, the shelves may have 
longitudinal side grooves 141 formed in their side edges 
for sliding onto shelf guide rods as at 142, the ends of 
which are turned outwardly and pressed into appropri 
ate shelf support holes 140 which are, again, horizon 
tally aligned. 

If it is desired to use swinging front doors to close the 
cabinets, the assembly of such doors is best understood 
in connection with FIGS. 17 through 20. A single hole 
extrusion 144 is shown in FIG. 19, and a double hole 
extrusion 145 is shown in FC. 20. These extrusions 
may be used either as hinge blocks or as door stop 
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blocks, depending upon the type of insert placed into 
the respective bores 146, 47. When used as hinge 
blocks, they are shown in FIG. 17 as a single hinge 
block 1-48 and a double hinge block 149. In this case, 
nylon bushings 150 are inserted into the bores to form 
a bearing surface and prevent metal-to-metal contact 
with pins 151 of right-hand or left-hand hinge plates 
152, 153 respectively. When used as a door stop, a sin 
gle bullet-type catch 156 is inserted into the bore of the 
single extrusion block 154 in FIG. 17; alternatively, two 
bullet types catches 156 may be inserted into the dou 
ble bore into the double block, as at 155. As illustraed 
at the upper left-hand corner of FIG. 17, the bullet-type 
catch 156 is adapted to engage and releasably hold an 
associated catch plate 156a located at the lower corner 
of a swinging door 156b. 
The mounting of the hinge blocks or stop blocks is 

best illustrated in FIG. 20 where two small projections 
157 are mounted respectively above and below clear 
ance apertures 158 located on each of two mounting 
pads 159 and extending rearwardly thereof. The pe 
riphery of a pair of projections 157 is rectangular, and 
the height of a pair is such as to just fit into one of the 
lateral slits 88c leading into an associated square nut 
slot 80a (FIG. 17). The blocks are then secured by 
means of machine screw's 160 received in appropriate 
square nuts located in the nut channel 80a. 
Turning now to FIG. 19, similar projections 157 are 

formed on a mounting pad 144a for the single mount 
ing block 144, and they are located above and below 
respectively a clearance aperture 165. An additional 
set of projections 166 are located in a horizontally 
aligned, but offset position to prevent the block from 
twisting around the screw when the weight of the door 
is added. 
As seen in FIG. 18, which is a frontal view of a typical 

door cabinet, it can be seen that identical single hinge 
blocks 148 and double hinge blocks 149 may be used 
on the upper stretcher rail S as well as on the lower 
stretcher rail, with the appropriate inserts placed in the 
bottom of the bores. There need not be complementary 
upper door stop blocks. 
Turning now to FIGS. 21-23, there is illustrated the 

attachment of tracks for sliding glass doors. A track ex 
trusion is generally designated by reference numeral 
168 in FIG. 2 wherein it is shown from the end. The 
same extrusion may be used either as an upper track 
when it is assembled to an upper stretcher rail as at 169 
in FIG. 23, or as a lower track when it is assembled to 
a lower track rail 170 in FIG. 23. 
The track extrusion is shown in FIG. 21 for attach 

ment to a lower stretcher rail, and it also is a metal ex 
trusion having a forward cantilever portion in the shape 
of a W, defining two laterally spaced longitudinal 
grooves 172, each receiveing and slidably supporting 
an associated plate of glass or plastic 173. To one side 
of the grooved portion, there is a vertical leg 174 which 
continues downwardly and is turned inwardly as at 176, 
having its distal end formed into upper and lower ridges 
to provide a locking tab 177 which fits into and couples 
with one of the outwardly facing lateral nut channels on 
an associated stretcher rail, such as are shown at 169a 
and 170a respectively for the stretcher rails 169 and 
170 in FIG. 23. The opposite portion of the leg 174 is 
formed inwardly as at 180 and downwardly as at 181 
to provide a hook which couples into the longitudinal 
screw slot located on the stretcher rail nearest the ten 
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sion rod channel. As seen in FIG. 22, the upper track 
hooks into the lower screw slot 169b, whereas the 
lower track hooks into the upper screw slot 170h of the 
lower stretcher rail 70. 
The grooves in the bottom track 169 is FIGS. 22 and 

23 are provided with a strip of half-round plastic desig 
nated 183 on which the glass panels rest and slide to 
present grating. Further, the strips 183 partially fill the 
grooves 172 which are somewhat deeper than are 
needed for the bottom position. The extra depth is 
used, however, when the tracks are placed in the upper 
position so that the panels may be removed by lifting 
upwardly and swinging the bottom out of the lower 
grooves. 
When the track extrusion 168 is used in the upper po 

sition, it is inverted; however, since the upper stretcher 
rail 169 is also inverted relative to the position of the 
lower stretcher rail 170, the connection of the upper 
track extrusion to its associated stretcher rail is identi 
cal except that it is held in place with sheet metal 
screw's 185. Typically, three such screws will be applied 
to a 40 in. length of extrusion. 
As best seen in FIG. 23, the end panel E extends be 

yond the extrusion rails 169, 170; and the outermost 
front face of each of the extrusions 168, designated 
187, are flush with the front edge of the panel E. Simi 
larly, the separator panels (not shown in Flo. 23) will 
have their front edges flush with the faces 187 of the 
track extrusions 186. 
Having thus described in detail a preferred embodi 

ment of the present invention, persons skilled in the art 
will be able to modify certain of the structure which has 
been illustrated and to substitute equivalent elements 
for those disclosed while continuing to practice the 
principle of the invention; and it is, therefore, intended 
that all such modifications and substitutions be covered 
as they are embraced within the spirit and scope of the 
appended claims. 

claim: 
1. A cabinet unit having a plurality of compartments 

comprising: a plurality of tension rod/frame assemblies, 
one such assembly located in each corner of said unit 
and extending transversely across the width thereof, 
each assembly including a metal stretcher channel 
forming a conduit extending the width of each com 
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12 
partment, all of said conduits for each assembly being 
horizontally aligned, each assembly further including a 
continuous metal rod received in said aligned conduits, 
each of said stretcher channels comprising an elon 
gated metal member having a plurality of intecon 
nected thin metal walls including a first horizontal wall, 
a second horizontal wall spaced beneath said first hori 
Zontal wall, and first and second vertical wall means in 
tegral with said first and second horizontal walls to de 
fine said conduit receiving an associated tension rod; 
each conduit being larger in area than the cross section 
of a rod received therein and each stretcher including 
spacer means within said conduit for holding said 
stretcher channel against lateral movement relative to 
a rod on which it is assembled; a separator panel sepa 
rating each adjacent pair of compartments and inter 
posed between all four pairs of adjacent channels; a 
pair of exterior side panels, each of said separator and 
exterior panels defining corner holes aligned with the 
conduit of an associated tension rod/frame assembly; 
end fastener means holding the ends of each continu 
ous rod in tension against the outboard ends of said 
aligned stretcher channels, said stretcher channels 
being dimensioned to extend beyond said associated 
corner holes of said separator panels and providing end 
portions biting into the separator panels engagecd 
thereby and holding an associated separator panel in 
vertical alignment while resisting twisting of said chan 
nels; a door assembly including upper and lower hinge 
means secured respectively to the stretcher channels 
associated with said upper and lower front tension rod/- 
frame assemblies; a door hingedly connected to said 
hinge means; and a bottom panel for each compart 
ment carried by the lower rear and front tension rod/- 
frame assemblies. 

2. The structure of claim 1 further comprising second 
fastener means securing said end panels to said tension 
rod/frame assemblies outboard of said first-named fas 
tenet meas. 

3. The structure of claim 1 further comprising wall 
fastener means for securing said cabinet unit to a wall 
by securing to the upper rear tension rod/frame assem 
bly. 
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