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[57] ABSTRACT 
A display panel having a pattern of sockets is vacuum 
formed of a thermoplastic sheet. The sockets have 
?rm walls and ?imsy domes. In the forming process, 
the domes maintain the pressure difference at oppo 
site faces of the sheet being formed, and in the fin 
ished panel the domes cover the bottoms of the vsock 
ets for enhancing the panel’s appearance. The domes 
are easily penetrated by prongs of article-supporting 
brackets, which may be mounted on the display panel 
in selected arrangements. 
Plural display panels are assembled to formv an 
exemplary display unit, and in the display unit, each 
display panel includes a first wall with its pattern of 
sockets and'a second wall'that covers much of the 
back of the first wall but is spaced therefrom to 
accommodate the bracket prongs. Where lateral edges 
of the ?rst and second walls are joined by an integral 
hinge, the display panel has a'smooth margin that is 
pleasant to handle in using the displayunit. The form 
of the display panels and their assembled relationship 
result in a sturdy display unit that is easily assembled 
at the point of use. 

Brackets for supporting the panel are united to the 
panel by blistered portions of the panel extending 
snugly across edges of the bracket and through holes 
in the bracket, the blisters at the edges and through 
the holes having overhangs locking the bracket to the 
panel. 

13 Claims, 12 Drawing Figures 







l 
MERCHANDISE DISPLAYS AND METHOD OF 

‘ MANUFACTURE 

This invention relates to display panels containing 
apertures for receiving the prongs of article-bearing 
brackets, to display panels having supporting brackets, 
to the method of making such panels, and to display ap 
paratus incorporating such display panels. 

BACKGROUND OF THE INVENTION 

A widely used type of merchandise display requires 
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panels having a modular pattern of apertures for re- ' 
ceiving prongs of article-supporting brackets. Pressed 
wood panels are widely used for this purpose. For a fin 
ished appearance when used in merchandise displays, 
such panels must be painted and they must be equipped 
with frames for decoration, strength and support. The 
whole represents a structure that is expensive, it entails 
considerable shipping weight, and it has its limitations 
in the design of merchandise display apparatus. There 
is some indication in prior art patents of attempts to 
make panels with modular hole patterns using thermo 

20 

plastic material, but such panels. evidently have had lit- ' 
tle if any practical success. 

SUMMARY OF THE INVENTION 25 

In one aspect, the present invention provides novel ' 
display panels having a modular pattern of sockets to 
receive prongs of standard article-supporting brackets. 
These sockets have lateral walls extending rearward 
and integrally from a relatively thin thermoplastic 
panel, and domes or caps on the walls close the bot 
toms of the sockets. The lateral walls of the sockets are 
?rm and provide bearing strength for said'prongs and 
those lateral walls simulate the thickness of standard 
perforated panels, so as to utilize standard article 
supporting brackets effectively. The domes are very 
thin and are easily ruptured when article bracket 
prongs are pushed into the sockets. 
In'another aspect of the invention, the novel thermo 

plastic panels with the modular pattern of sockets is 
made by the so-called vaccum-forming process, using 
carefully proportioned mold cavities. These socket 
forming cavities are made deep enough to produce 
domes that are easily ruptured by prongs of article 
supporting brackets, yet they are not so deep that the 
domes are ruptured during the forming operation. Even 
when a dome becomes paper-thin, the socket wall is 
?rm and of substantial thickness, diminishing rather 
abruptly at the transition between the wall and the 
dome. The domes sustain the pressure differential de 
veloped at opposite faces of the thermoplastic sheet 
during the forming operation, and the domes contrib 
ute to the attractive appearance of the finished panel. 
The thermoplastic sheet in which said sockets are 
formed is shaped to incorporate strengthening and at 
tractive frames in the same vacuum-forming operation. 

In another aspect of the invention, plural thermoplas 
tic panels are incorporated into an exemplary display 
unit. Each panel is provided with another wall for cov 
ering the back of each socket-bearing wall that other 
wise would be exposed in a free-standing display unit. 
The two walls are connected by an integral hinge that 
extends continuously along a common lateral edge, 
making it unnecessary to unite the two walls. In the ex 
emplary display unit which has a vertical central sup 
porting shaft, the hinge forms a smooth panel margin 
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2 
that is pleasing to handle in manipulating the display 
unit, to rotate it about the shaft. - 

In a further aspect of the invention, thermoplastic 
sheets that are more or less frail are united to sheet 
metal members for stiffening the panels. Additionalto 
their stiffening effect, the sheet-metal members form 
brackets for supporting the panels, and for structurally 
integrating the panel into an assembled display unit. 
The sheet-metal members are united to the panel by 
forming blisters in the panel immediately adjacent 
edges of the sheet-metal, snugly against such edges 
and/or through holes in the sheet-metal, the blisters 
overhanging and bearing against the rear of the sheet 
metal. Where the panel is to have sockets as mentioned 
above, the sockets and the bracket-unifying blisters are 
formed in one operation. 

It is evident that certain of the novel features men 
tioned above and in the detailed description that fol‘ 
lows can be used to advantage separately, but they 
achieve excellent results when used together as in the 
illustrative embodiment described in detail below and 
shown in the accompanying drawings‘. 

In the drawings: 
FIG. 1 is a lateral view, greatly reduced, of display 

apparatus constituting an illustrative embodiment of 
certain features of the invention; 
FIG. 2 is a fragmentary front view of a thermoplastic 

sheet in the configuration in which it is formed, for use 
as one of four display panels in the display apparatus of ' 
FIG. 1, drawn to reduced scale but to a scale larger 
than FIG. 1; 
‘FIG. 3 is a cross-section of the formed sheet of FIG. 

2 as viewed from the cross-section plane 3-3 in FIG. 
2; ' 

FIG. 4 is a fragmentary greatly enlarged portion of 
the cross-section shown in FIGS; - 
FIG. 5 is a fragmentary vertical-planecross-section 

of a'portion of panel B and article-supporting bracket 
shown in FIG. I, drawn to reduced scale, but to much 
larger scale than FIG. 1; 
FIG. 5A is a view like FIG. 5 of modi?ed panel B with 

another form of article-supporting bracket; 
FIG. 6 is a fragmentary cross-section of the structure 

in FIG. 5 as viewed‘ from the horizontal plane 6——6 in 

‘FIG. 5; 
FIG. 7 is an enlarged fragmentary cross'section of a 

panel-supporting bracket and a portion of the panel of 
FIGS. 2 and 3 and of a mold for forming the panel and 
uniting the bracket to the panel; 
FIG. 8 is a horizontal cross-section of the display ap 

paratus of FIG. 1 as viewed from the plane 8—8 
therein, drawn to reduced scale but to a scale larger 
than FIG. 1; 
1 FIG. 9 is a fragmentary elevation partly in cross- ' 
section at the plane 9-9 of FIG. 8, of a portion of the 
display apparatus of FIG. 1; , 
FIG. 10 is a perspective view of a support bracket for 

the panels in the apparatus of FIG. 1; and 
FIG. 11 is‘an enlarged fragmentary perspective of a 

support bracket of FIG. 10 united to a panel of FIG. 2, 
viewed from the rear of FIG. 2. 
Referring now to the drawings, FIG. 1 shows an arti 

cle-display apparatus 10 that includes four identical ar 
ticle-display panels A, B, C and D united to each other, 
a supporting pedestal 12, and an upstanding shaft 14 
about which the four-panel unit A, B, C and D is rotat 
able. A pair of brackets 17 are secured to each wall 22, 
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near the top and bottom of the wall, of each of the pan 
els A, B, C and D (FIG. 8). Brackets 17 are ?xed to 
bottom and top bearing blocks 16 and 16’ supported on 
shaft 14 (FIG. 9). Block 16 rests on a ball-bearing unit 
16a supported by pin 16b in shaft 14. A square tube 19 
received in square cavities in members 16 and 16' to 
assure rotation of members 16 and 16' as a unit. 
Each article-display panel incorporates a modular 

pattern of sockets 18 to receive prongs 20a of article 
supporting brackets 20 (FIGS. 5 and 6) shown extend~ 
ing_from article-display panel B in FIG. 1. A pattern of 
sockets 18 in each display panel (see panel A, FIG. 1) 
is available for article-supporting brackets. These 
brackets 20 may be assembled to the panels in any de 
sired distribution, for supporting signs and packages in 
attractive arrangements that use display space ef? 
ciently, as shown for example, in US. Pat. No. 
3,650,408 entitled DISPLAY APPARATUS, issued 
Mar. 21, 1972. I 
Each panel A, B, C and D in this illustrative embodi 

ment ismade of a single sheet of thermoplastic mate 
rial, as shown in FIGS. 2, 3 and 8. The sheet is shown 
in FIGS. 2 and 3 as it appears after being formed and 
trimmed,_with its two walls 22 and 24 side-by-side and 
generally coplanar. The two walls are joined by an inte 
gral hinge 26 which is shown in greatly enlarged cross 
section in FIG. 4. Each wall 22 and 24 has a‘marginal 
frame upstanding from the corresponding generally ?at 
panel area 22a, 24a thereof. The frames, ?at panel ar 
eas, sockets l8 and hinge 26 form an integral member 
which, ideally, is made of a single thermoplastic sheet 
by the so-called vacuum-forming process. In applying 
that process here, a sheet of thermoplastic material is 
?rst heated to render it suitably soft. It is supported 
above its mold M (FIG. 7) and forced against the mold 
by vacumm developed through passages P in the form 
ing mold. Sometimes positive air pressure is built up at 
the'opposite side of the heat-softened sheet in addition 
to or in place of the vacumm at the mold-supported 
side of the sheet. The whole process, which includes 
the preliminary step of heat-softening the thermoplas 
tic-sheet and then forcing the softened sheet againt a 
mold by a pressure differential is here called “vacuum 
forming” generically, not only when vacuum alone is ‘ 
used in the forming operation, but also when positive 
or above-atmospheric pressure is used additionally at 
the opposite side of the sheet, and it is also used to refer 
to the equivalent process in which only positive pres 
sure is used at the side of the sheet remote from mold 
M. 
Wall 22 includes inner and outer lateral frame por 

tions 28 and 30 and top and bottom frame portions 32, 
all of which extend out of the plane of the generally ?at 
panel area 22a. correspondingly, wall 24 has outer and 
inner lateral frame portions 34 and 36, and top and bot 
tom frame portions 38 that extend out of the plane of 
the generally ?at panel area 24a. 
After the sheet is vacuum-formed and then trimmed, 

wall 24 is swung about hinge 26 to the rear of wall 22. 
The top and bottom frame portions 32 and 38 are 
shaped so that their edges are aligned and, preferably, 
so that they are in contact with each other after wall 24 
is swung to the back of wall '22. Advantageously, these 
edges are then united, as by means of adhesive tape or 
other fastening means. Hinge 26 represents a smooth 
continuous connection between the front and back 
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walls 22 and 24 along the vertical edge of each panel _ 
A, B, C and D (FIGS. 1 and 8) of the display unit. 
Each panel supporting bracket 17 includes arms 17a 

and an elongated strip 17b having holes 17c (FIG. 10) 
distributed along its length. In an example, holes 17c 
are 5/l6-inch in diameter, and bracket 17 is of sheet 
metal approximately 0.105-inch thick. Brackets 17 are 
uni?ed with the panel in the same operation that forms 
sockets 18. The panel forms bulges projecting into 
mold recesses underlying bracket edges 17d and holes 
l7e forming bulges 21 and 23 (FIGS. 10 and II). The 
mold cavities underlying marginal edges 17:! and un 
derlying the edges of holes 17c are recessed or under 
cut at e under bracket 17 so that as blistering proceeds 
and bulges develop, the material forms ?rmly against 
the edges of the bracket and'develops enlargements or 
overhangs E snugly behind the bracket, unifying the 
bracket and the panel. Bulges 23 engage opposite edges 
17d of the bracket, to lock the bracket between them. 
Separately, bulges 21 extend through the holes 17c of 
the bracket, spreading over the edge portions of the 
bracket de?ning each hole. These-bulges act like rivets 

. integral with the rest of the vpanel to unite the bracket 
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and the‘ panel. 
Four display panels are assembled in making the dis 

play unit of FIGS. 1 and 8. Each display panel has a 
front wall 22 and a back wall 24 united by hinge 26. 
Wall 24 is narrower than wall 22 in the construction 
shown. Consequently, the inner lateral frame portion 
36 of each display panel is spaced from its own inner 
lateral frame portion 28. Lateral frame portion 28 of 
display panel B is adjacent to inner lateral frame por 

‘ tion 36 of display panel C. The same arrangement is re~ 
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peated for each of the other pairs of inner lateral frame 
portions, with the result that a hollow rectangular cen 
tral column is formed by the four walls 22 of panels A, 
B, C and. D. Panels A, B, C and D, uni?ed to pairs of 
brackets 17, are ?xed to top and bottom members 16 
and 16’ by arms 17a which extend to the rear of eachv 
panel between frame portions 28 and 36 of that panel. 
The whole constitutes a relatively rigid display unit 
which is rotatably carried by shaft 14. 
The outer frame portion 30 of each display panel 

constitutes a handle,-making it convenient for the user 
to rotate the display unit‘ about vertical bearing shaft 
14. The continuous integral hinge 26 joining frame por 
tions 30 and 34 assures a smooth surface along the han 
dle. The frame portions impart stiffness and strength to 
each display ‘panel, and the separation between ?at 
panel areas 22a and 24a imparts stiffness to each dis 
play panel. The'separation between panel areas 22a 
and 24a also‘ provides space to accommodate sockets 
18 and projecting prongs 20a when inserted into sock 
ets 18 (FIG. 5). 
vAs mentioned above, each wall 22 has a modular pat 

tern of sockets 18. Each socket'when formed has a lat 
eral wall 18a (FIG. 7) that is nearly cylindrical, but is 
slightly tapered in the direction away from the flat wall 
area 22a. Lateral wall 18a of the socket 18 is formed 
of material drawn from the plane of ?at panel area 22a, 
and therefore the'lateral wall is thinner than the ?at 
panel from which the socket extends. Lateral wall 18a 
of the socket is nevertheless quite thick and strong. A 
dome 18b closes the bottom of each socket 18. Dome 
18b which is carried by lateral wall 180 is extremely 
thin and fragile. The thickness of wall 18a as contrasted 
with thin dome 18b occurs automatically in the vacu 
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um.-forming process, as a result of the proper propor 
tioning of the diameter and depth of the socket-forming 
cavity in mold M, the thickness of panel area 22a, and 
the temperature and nature of the thermoplastic sheet. 
The thickness of the lateral wall 18a is greatest near the 
flat area 22a and diminishes somewhat toward dome 
18b, but it has substantial thickness up to what amounts 
to a narrow transition from the lateral wall into the 
dome. An excessively thick dome would make it diffi 
cult to insert prongs 20a when article-supporting 
brackets are to be mounted. An excessively thin dome 
should also be avoided, because in that case some 
domes would be breached during the vacuum-forming 
operation. That would cause loss of vacuum, resulting 
in poor shaping of the panel and blisters 21 and 23. The 
appearance of the panel and the strength of the panel 
to-bracket joint would suffer. 

In an excellent example, 0.062-inch thick high im 
pact styrene incorporating a substantial rubber content 
was used to make sockets 18 having an outer diameter 
of 1/4-II'lCh and 5/l6-inch height with a 5° outside taper, 
these being the measurements of the cavity in the mold 
M. Larger-diameter sockets may be formed in the same 
manner with mold cavities having a 5/ 16-inch diame 
ter, 5/16-inch depth and 5° taper. The dome 18a in 
each case tends to be made thin, even of tissue-paper 
thinness, and the lateral walls are amply strong to resist 
?rm thumb pressure, axially applied. In a successful ex 
ample, sockets of these sizes have been used for display 
panels 22 measuring about 15 inches by 70 inches, with 
a modular-socket area 22a of about 10 inches by 60 
inches‘. 

In addition to styrene with a high rubber content, 
suitable thermoplastic sheets that may be used include 
cellulose acetate and cellulose butyrate, as well as 
other suitably strong thermoplastic sheet materials that 
may be formed by the vacuum-forming process. Some 
attention should be exercised in selection of a ?exible 
plastic where hinge 26 is utilized. The hinge is formed 
in the vacuum-forming step, by equipping the mold 
with parallel rails 5/l6-inch apart, for example. The 
height of such rails isadjusted to produce thinned lines 
26a that are about 0.0l0-inch thick in a sheet of about 
0.060-inch thickness. Sockets 18 are arranged in a 
modular pattern, for example 1/2-inch on centers along 
horizontal and vertical rows. Some rows of the sockets 
may be predictably unnecessary, and of course they 
may be omitted. The sockets are provided to receive 
prongs 20a of article-supporting brackets 20. These 
prongs are simply pushed into the selected sockets and 
the prongs break through the domes 18b. Brace 20b of 
the bracket then presses against the front of wall por 
tion 22a. 
Bracket 20 is of standardized design, widely available 

for use with l/;~inch and 1Aa-inch panels having perfora 
tions on l/zinch or 1 inch centers. Such ‘brackets are 
here effectively supported by the display panel wall, the 
panel thickness being augmented by the lateral socket 
walls 18a. The domes 18b of those sockets which are 
not used for prongs 20a remain closed, enhancing the 
appearance of the panel. The walls and the domes of 
the sockets inherently have the same attractive color as 
the panel itself. ' ‘ 
The same panel and its modular sockets are useful 

with'anoother standard style of bracket 20’ in FIG. 5A. 
Bracket 20’ can be used effectively in the panel of FIG. 
5A. Bracket 20’ can be used effectively in the panel of 
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6 
FIGS. 5 and 6. Depending on the ?t of some brackets I. 
in some panels, and especially if the articles to be car 
ried by the brackets may be expected to impose signifi 
cant weight, the brackets might slope downward, away 
from the panel. A horizontal rib 22b (FIG. 5A) or other 
raised formation formed in wall portion 220' between 
each horizontal row of sockets and the next is useful to 
correct for such anticipated slope of the article 
supporting brackets 20 or 20’. 
As mentioned above, the construction involving dou 

ble walls 22, 24 and the frames upstanding from the ?at 
front and rear panel areas 22a and 24b imparts strength 
and stiffness to the display unit. The rear wall also con’ 
ceals the back of the panel area 22a with its sockets l8, 
and it also conceals the ends of bracket prongs 20a, 
thus greatly enhancing the appearance of the display 
panel and making possible a free-standing display unit 
in which the panels are exposed to view from the front 
and rear. Frame portion 30 and the smooth continuous 
hinge 26 of each panel A, B, C and D form a conve 
nient handle for turning the display unit A, B, C and D 
as desired about the vertical shaft 14. 
The foregoing represents an'exemplary but illustra 

tive embodiment of several novel features of the inven 
tion which may be modi?ed, and variously, applied, 
and some of which may be used without others. The de 
scribed panels serve admirably for displaying merchan 
dise, but evidently they can be used for a variety of 
other purposes, for example in displaying tools in a 
home workshop. The panels can be used separately and 
in endlessly varied configurations, depending on the 
particular application. Integral hinge 26a extending 
continuously along a margin of the back-to—back as 
sembled panels has its own distinctive advantages, but 
that feature could be omitted in favor of adhesive ‘tape 
or other fastening means where edges of panels are to 
be joined. These and other variations will be evident 
within the ordinary skill of the art. Consequently the 
invention should be construed broadly, in a manner 
consistent with its true spirit and scope. 
What is claimed is: 
1. A display panel comprising a sheet of thermoplas 

tic material including an article-displaying wall having 
a pattern of sockets therein, said sockets being de?ned 
by respective relatively thick and strong lateral walls 
extending integrally and essentially erectly from a gen 
erally flat area of said sheet and having essentially 
transverse domes extending integrally from and carried 
by said lateral walls, there being a narrow transition 
from the lateral wall to the dome of each socket, said 
domes being much thinner and weaker than said lateral 
walls for enabling prongs of article-supporting brackets 
to be readily forced through said domes for mounting 
such brackets at selected locations on said wall which 
thus constitutes a bracket-supporting wall, the sockets 
that are free of article-bracket prongs remaining closed 
by their respective domes. ' 

2. A display panel in accordance with claim 1, 
wherein said sheet of thermoplastic material includes a 
further wall united along an edge thereof to an edge on . 
the aforesaid wall by an integral hinge, said further wall 
being disposed to conceal at least part of the side of the 
bracket-supporting wall from which the sockets extend. 

3. A display panel in accordance with claim 1, 
wherein said sheet includes the aforementioned brack 
et-supporting wall and a further wall covering at least 
part of the side of said bracket-supporting wall from 
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which the sockets extend, each said wall having panel 
areas and frame formations upstanding from said panel 
areas and constituting integral portions of said sheet, 
frame formations of each said wall being opposed to 

.' frame formations of the other said wall, and said frame 
formations being effective to space said panel areas 
apart for accommodating the portions of said prongs 
which penetrate selected ones of said sockets when 
article-supporting brackets are assembled to said 
bracket-supporting wall. 

4. A display panel in accordance with claim 1, includ 
ing_ a further wall joined along a ?rst lateral edge 
thereof to a ?rst lateral edge of said bracket-supporting 
wall, said further wall being narrower than said brack 
et-supporting wall and being disposed to cover part of 
the side of the latter wall from which the sockets extend 
but being spaced therefrom to accommodate project 
ing prongs of article-supporting brackets, said further 
wall thereby having a second lateral edge spaced from 
said joined ?rst edges, the foregoing being combined 
with plural like display panels, each said display panel 
having said second lateral edge of said further wall 
thereof disposed adjacent the second lateral edge of the 
bracket-supporting wall of another of said display pan 
els, thereby forming a multi-panel display unit having 
a hollow central column. 

5. A display panel in accordance with claim 1, 
wherein said thermoplastic sheet .is approximately 
0.06-inch thick, wherein said sockets are circular in 
transverse cross-section and have an external diameter 
of the order of 1A-inch, and wherein said domes are 
paper-thin. - 

6. A display panel in accordance with claim 1, 
wherein‘ said panel has a generally planar area from 
which said sockets extend rearward, and hollow ribs 
projecting forward from said planar area near but 
spaced from a plurality of said sockets, said ribs being 
shorter than said sockets as measured from the adja 
cent surface of said planar area. , 

7. A display panel in accordance with claim 1, 
wherein said thermoplastic sheet. is approximately 
0.06-inch thick, wherein said sockets are circular in 
transverse cross-section and have an external diameter 
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8 
of the order of 1A-inch, a height of approximately 5/ 16 
inch and a taper of about 5°, and wherein said domes 
are paper-thin. , 

8. A display panel in accordance with claim 1, 
wherein each of said sockets in the region of the lateral 

' wall thereof has only a slight taper, and has a transverse 
extent measured anywhere from the top to the bottom 
thereof that is roughly equal to the height thereof.v 

9. A display panel of thermoplastic sheet material 
having first and second sides and a member having a 
front surface thereof bearing against the second side of 
said panel, the panel having at least one integral hollow 
bulge extending snugly across an edge portion of said 
member and snugly overhanging the rear of said mem- _ 
ber immediately adjacent said edge portion thereof for 
unifying the member and the panel, the hollow of the 
bulge extending through the panel from the first side 
thereof. ' 

10. A display panel in accordance with claim 9, hav 
ing a plurality of said bulges, wherein said member is 
of sheet-metal having plural holes therein providing 
edge portions of the member, and wherein at least cer 
tain of said integral hollow bulges project through said 
holes, the bulges being enlarged at the rear of the mem 
ber to overhang the rear of the member snugly as afore 
said. 

ll. A display panel- in accordance with claim 9, ' 
wherein said member has opposite spaced-apart pe 

_ ripheral edge portions and wherein said panel includes 
30 
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a plurality of said integral hollow bulges embracing said 
opposite spaced-apart edge portions. 

12. A display panel in accordance with claim 9, 
wherein said panel has a modular pattern of integral 
sockets projecting from said second of vsaid panel for 
receiving hooks of an article-supporting bracket, each 
of said sockets having a sturdy essentially erect lateral 
wall and'a fragile essentially transverse dome thereon. 

13. A display panel in accordance with claim 9, 
wherein said member is of sheet-metal having at least 
one hole therein providing an edge portion of said 
member and wherein‘ said hollow bulge projects. 
through said hole. 

it it * Iii * 


