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tion of Iowa 
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8 Claims. (Cl. 29-460) 

This invention relates to improvements in a method of 
making metallic shelving, and more particularly to mak 
ing of metallic shelving of the type highly desirable for 
use in refrigerators, stoves, various types of commer 
cial cabinets, and in other and various locations as will 
be apparent to one skilled in the art. 

Shelves of this general type are usually made with 
front and rear cross bars for the smaller shelves, and 
with front, center and rear cross bars for the larger 
shelves, with spaced wires or rods extending from the 
front to the rear cross bars and secured to the cross bars. 
Different types of side members to which the ends of the 
cross bars are secured are also used and the structure 
of the particular side members depends upon the char 
acter of the shelf itself, that is whether it is mounted in 
cantilever fashion, in a glideout shelf, a swing-out shelf, 
or some other form. 
While different methods have been developed for the 

making of shelving of this type, the common expedient 
in the past has been to thread the ends of the wires or 
rods through apertures in the front and rear cross bars 
or frame members and rivet or peen the rods to the bars. 
The wires would enter into notches in the center cross 
bar and the bar or the wire staked adjacent the notch to 
hold the same connected. Riveting the ends of the wires 
to the front and rear rails or cross bars of the shelf struc 
tures required heading the wires and it Was an expensive 
and costly operation. Staking the wires to the center of 
the cross bar rendered the shelf somewhat unsightly due 
to the nicked appearance and the staking did not hold the 
wires with desirable strength and security, since some 
times the wires actually became loosened. Di?iculty was 
also experienced in the past in acquiring a trim mem 
ber which extends across the front of the shelf and usual 
ly functions as a handle, of different color than the shelf 
itself. A further disadvantage of the manufacture of 
such shelving as heretofore known resided in the fact 
that the cross bars, in order to afford a sufficiently strong 
shelf structure, were made of stock that was purchased 
in straight lengths from which the desired unit lengths 
were severed, and the bars were too great in cross sec 
tion to be severed from a roll of stock and successfully 
straightened in accordance with economic production. 
With the foregoing in mind, it is an important object 

of the instant invention to provide a method of making 
metallic shelving, which results in a better shelf struc 
ture produced far more economically than was hereto 
fore possible. 

Another important object of this invention is the pro 
vision of a method of making metallic shelving which 
results in increased production rates and lends itself to 
automation. 
A further object of this invention is the provision of 

a method of making metallic shelving in which lighter 
cross bar or frame members may be utilized, and which 
are sufficiently small in size to permit severance of the 
desired length from a stock roll. 
Another feature of the instant invention resides in the 

provision of a method of making shelves, wherein rivet 
ing of the ends of the wires is entirely eliminated. 

Another desideratum of the invention is the provision 
of a method of making shelves which results in stronger 
and more positive anchorage of the wires with a greater 
bed for the wires to seat upon. 
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It is also an object of this invention to provide a 

method of making shelving which results in a shelf to 
which a preformed trim member may be readily snapped 
or telescoped, whereby it is economical and simple to 
provide a trim member different in color than the shelf. 

Still another object of the invention is the provision 
of a method of making shelving which results in the 
automatic strengthening of the smaller cross bars used 
and at the same time providing a shelf more pleasing in 
appearance in that the disrupted appearance of staking to 
hold the wires is eliminated. 

While some of the more salient features, characteristics 
and advantages of the instant invention have been above 
pointed out, others will become apparent from the fol 
lowing disclosure, taken in conjunction with the accom 
panying drawings, in which 
FIGURE 1 is a diagrammatic view indicating the suc 

cession of steps followed in the practice of a method em 
bodying principles of the instant invention; 
FIGURE 2. is an enlarged fragmentary plan view in 

dicating the cutting of the shelf cross bars; 
FIGURE 3 is a fragmentary plan view of the lower 

cross bar notching die; 
FIGURE 4 is a fragmentary vertical sectional view 

taken substantially as indicated by the line IV-—IV of 
FIGURE 3, looking in the direction of the arrows; 
FIGURE 5 is a fragmentary vertical sectional view 

illustrating the notching of the cross ‘bar, with the upper 
notching die in association with the lower; 
FIGURE 6 is a fragmentary plan view illustrating the 

placing of the wires in the cross bar; ' 
FIGURE 7 is a fragmentary vertical sectional view 

, illustrating the swaging of the cross bars to strengthen the 
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same and lock the wires in position; ' 
FIGURE 8 is a greatly enlarged vertical sectional 

view illustrating the notching and saddle forming oper 
ation, taken substantially as indicated by the line VII- 
.VII of FIGURE 5; 

FIGURE 9 is a view similar in character to FIGURE 5 
showing the operation between the swaging die and the 
lower notching die, taken substantially as indicated by the 
line IX--IX of FIGURE 7; 
FIGURE 10 is a fragmentary vertical sectional view 

illustrating the swaging of the front cross bar and the 
die used therefor; 
FIGURE 11 is a fragmentary bottom plan view of 

the swaging die for the front cross bar; 
FIGURE 12 is a greatly enlarged fragmentary vertical 

sectional view taken substantially as indicated by the 
line XII-XII of FIGURE 10; 
FIGURE 13 is a perspective view of a completed shelf; 
FIGURE 14 is a fragmentary sectional view taken 

substantially as indicated by the line XIV-XIV of FIG 
URE 13 showing the connection between the trim mem 
ber and the front cross bar; 
FIGURE 15 is a'fragmentary vertical sectional view 

taken substantially as indicated by the line XV—XV of 
FIGURE 14; and 
FIGURE 16 is an enlarged vertical sectional view taken 

substantially as indicated by the line XVI-XVI of FIG 
URE 13. 
As shown on the drawings: 
By way of example and not by way of limitation, the 

instant invention will be herein described as employed 
in the making of a refrigerator or commercial cabinet 
shelf of the cantilever variety, although it will be under 
stood that by merely changing the side members of the 
shelf, the shelf may be altered to be a vertically pivotal 
shelf, a swing-out shelf, a glideout shelf, and so on. The 
shelf is made of metal, and for refrigerators and similar 
locations aluminum is preferably used because of its 
lightness and the ease with which it may be shaped, al 
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though other metals may also be used such as steel for 
shelves utilized in ovens and the like. 

Briefly in the performance of the instant invention, 
the cross bars are severed from a coil of stock in the de 
sired lengths for the particular shelving being then manu 
factured, straightened in any suitable manner, and placed 
on edge in a lower die. By vertical pressure notches are 
formed in the cross bar with a notching die, and a lateral 
thickening or saddle occurs at the base of each notch to 
seat the wires. The wires are then placed in position in 
the cross bars, and by suitable top dies, the space between 
the notches is ?attened at the top to provide a strengthen 
ing substantially T-shaped cross section to the cross bars 
between the Wires. This formation overlaps the wires to 
a material extent and securely bonds the wires to the 
cross bars. The top die utilized for the front cross bar 
has spaced voids therein which results in providing up 
standing lugs on the front cross bar at spaced intervals, 
both inner and outer lugs being provided, and the front 
trim may be snapped into position on the bar being held 
at the top by those lugs, or it may be telescoped along 
the cross bar into proper position. 
As diagrammatically indicated in FIGURE 1, the mak 

ing of shelving by the instant method is a continuous pro 
cedure. While the drawings illustrate the shaping and 
attachment of wires to one cross bar at a time, it will be 
understood by those skilled in the art that the die means 
may be made to accommodate two or three cross bars as 
the case may be and there may be an equal number of 
coils of bar stock so that a complete shelf except for trim 
and side members may be completed in one substantially 
continuous succession of operations. 

Bar stock is continuously fed from a coil 1 to station 
A where suitable parting dies, not shown, successively 
severs the strip into cross bars 2 of the desired length for 
the particular shelf. These cross bars are then moved to 
station E where they are placed on edge in a base or 
notching die and provided with notches with saddle forma 
tions at the bottoms thereof. The base or notching die 
in which the members remain is then moved to station C 
where wires or rods 3 are placed in the notches of the 
cross bars, and the base die is then moved to station D 
carrying the wires. At station D by suitable die mecha 
nisms and under direct downward compression, the cross 
bars are shaped at their upper margins in a manner to 
both strengthen them and securely lock the wires to the 
cross bars, the front cross bar being further provided with 
lugs to hold a preformed trim member in place at the 
front of the shelf. 
Assuming, for example, the making of a refrigerator 

shelf, the material from the stock coil 1 is preferably 
aluminum in the form of a band or a ribbon. The alumi 
num is thinner and lighter than that previously used for 
shelving of equal strength and capacity. At station A, a 
portion of the stock is straightened in any suitable man 
ner, such as by rolls or by means carried by the parting 
dies, and the material is severed into desired lengths or 
cross bars 2 by the parting dies in a manner to provide 
an extending tongue 4 on each end of each bar 2. The 
feed from the roll of stock can be practically continuous, 
except for the slight stop at the time the cut is made. 
For example, the bar material for shelving of the type 
used in average household refrigerators could satisfactor 
ily be 1/16 inch in thickness and 1%2 inch in width. 
At station B a bar 2 is associated with each of two or 

more base or notching dies, so that the complete center 
portion of a shelf may be constructed at one time, al 
though only one such base die is shown and will be de 
scribed for purposes of convenience. As seen best in 
FIGURES 3 and 4, a base die 5 comprises a suitable 
block of metal 6 having spaced transversely extending 
grooves 7 therein, each of the size to accommodate a wire 
or rod 3. The die block 6 is also provided with a rela 
tively wide centrally disposed longitudinal deep groove or 
slot 8, FIGURE 4, and disposed on opposite sides of this 
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4 
slot 8 are identical confronting hardened steel members 
9 and 10 each of which is of less height than the die block 
6 to provide opposed shoulders at 11 and 12 respectively, 
de?ned by the upper edge of the hardened member and 
the adjacent wall of the die block extending thereabove. 
Each of the members 9 and 10 is provided with spaced 
notches 13 therein in registry with‘ the transverse grooves 
7 in the die block. At the base of the notches 7 and 13 
lateral concavities 14 are formed in the members 9 and 
10 and the die block. Between the members 9 and 10 a 
groove 15 remains which is of just the size to receive a 
cross bar 2 standing on edge. As seen best in FIGURE 
3 the cross bar 2 after being cut from the stock strip is 
turned edgewise and either slid into the groove 15 or 
picked up and dropped in that groove. When in such 
position, the cross bar extends approximately flush with 
the top of the die block and projects above the hardened 
members 9 and 10. 
With the bar 2 positioned in the slot 15 between the 

members 9 and 10, as seen in FIGURE 5, an upper notch 
ing die 16 having rounded depending projections 17 there 
on which ?t into the transverse grooves 7 in the die block 
6, is brought down under pressure upon the exposed 
upper edge of the bar 2. This operation provides spaced 
notches 18 in the bar 2, and because of the concave re~ 
recesses 14 at the same time provides a laterally widened 
saddle 19 at the base of each notch upon which the wires 
3 may seat. It will be noted that this saddle is consider 
ably wider than the thickness of the bar 2 and therefore 
not only adds strength to the bar but also provides more 
than adequate seating for each wire when in the bar notch. 
As seen in FIGURE 8, the grooves 7 in the die block 6 
limit the downward motion of the notching die 16. 
At station C, the wires 3 are disposed in the grooves 

of the base die 6 and in the notches 0f the bar 2, as seen 
in FIGURE 6. 
At station D, a compression die 20 is brought down 

upon the upper edge of the bar 2 as seen in FIGURES 7 
and 9. This die is provided with projecting lands 21 to 
contact the upper edge of the bar 2 between adjacent 
notches 18, and between these lands the die is relieved as 
indicated at 22 by an arcuate recess to overlie each of 
the wires 3. One simple downward movement of the die 
20 is su?icient to compress the upper marginal portion of 
the bar 2 and cause it to ?ow laterally into the space with 
in the groove 8 of the base die above the hardened mem 
bers 9 and 10 and provide substantially a T-shaped upper 
portion 23 on the bar as seen best in cross section in 
FIGURE 12. At the same time, each T formation also 
?ows to some extent transversely to the axes of the wires 
3 and overlaps these wires to a material extent as indi— 
cated at 24 so that only approximately 1/5 of the circum~ 
ference of each wire is exposed. Thus, the wires are 
?rmly and securely anchored to the bars to a greater ex 
tent than was accomplished heretofore, and the relatively 
thin bars are materially strengthened by the T formation. 
At the same time the wires are so locked in each of 

the cross bars 2, the front cross bar 2a which is formed 
identically as above described, is additionally provided 
with upstanding spaced inner and outer lugs or projec 
tions 25 and 26 respectively each of which is consider 
ably thinner than the thickness of the bar. These lugs 
may be arranged oppositely each other, or staggered with 
respect to the inner and outer lugs as shown in FIG 
URES 10 and 14 and, in effect, form a track to receive 
the front trim member in a manner to be later de 
scribed. 
The lugs 25 and 26 are provided with a compression 

die 20a having all of the features of the die 20, but which 
is provided with spaced inner and outer voids or re 
cesses 27 and 28. When the upper edge portion of this 
bar is pressed into T-shape, a part of the upper margin 
of the bar will partially ?ll those voids and form the 
lugs as seen in FIGURES 10 and 11. 
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The process described to date results in that portion 
ofthe shelf comprising the two or more cross bars and 
the wires locked to those cross bars. It will be noted 
that the wires need only be cut into desired lengths, no 
other shaping or heading of these wires being necessary. 
It should further be noted that two‘ simple press opera 
tions are all that is required to shape and strengthen the 
cross bars and unite the wires ?rmly thereto. Riveting 
or peening of the ends of the wires to any structure has 
been totally eliminated. 
Any suitable form of side members may be provided 

on the shelf, depending upon the particular character 
and use of the shelf. By way of example, I have illus 
trated side members for a cantilever shelf. One of these 
side members is best seen in FIGURE 13 and comprises 
a reinforced member 29 having a hook formation 30 on 
the rear end thereof for supporting the shelf. The ex 
tension 4 on the end of each bar 2 is passed through a 
suitable aperture in the side member and riveted thereto 
as indicated at 31 in FIGURE 16. 
To complete the shelf it is simply necessary to easily 

attach a preformed front trim member 32 which func 
tions as a decorative medium as well as a handle in the 
event the shelf is of the glideout type. The trim mem 
ber may be given any desirable shape, and in the illus 
trated instance it has a hollow body portion as seen best 
in FIGURE 15 with a downwardly turned ?ange 33 for 
engagement between the aforesaid lugs 25 and 26. On 
the underside thereof the trim member has a groove 
formation 34 to receive the lower edge of the front cross 
bar 2a. 

This trim member 32 may be attached by placing the 
?ange 33 between the inner and outer lugs 25 and 26, 
pressing downwardly and snapping the groove formation 
34 into engagement with the lower edge of the cross 
‘bar 2a. Should it be desired to have a closure or partial 
closure at the ends of the trim 32, which might be opened 
up somewhat in such a snap-on operation, it will be 
noted that the trim member may be telescoped ‘from one 
end to the other across the front cross bar of the shelf, 
sliding the ?ange 33 along between the lugs 25 and 26 
and sliding the groove formation along the under edge 
of the bar 2a. In either way the preformed trim ring 
is simply and expeditiously attached. It should also be 
noted that with the instant shelf, the trim ring may be 
made any ‘desired color contrasting with that of the shelf, 
without any di?iculty since the wires and cross bars are 
not ?xedly attached to any portion of the trim member. 
From the foregoing it is apparent that ‘I have provided 

a method of manufacturing metallic shelving which re 
quires only a few simple steps, namely cutting operations 
on bar stock that may be unwound from a coil and the 
simple severance of wire lengths, and two easy press 
operations. The side members 29 may be connected to 
the cross bars of the main shelf portion at any time ‘dur 
ing the process that may be desired. The process is 
simple, lends itself to automation, and results in the pro 
vision of a comparatively stronger shelf with the use 
‘of lighter material, and the wires are ?rmly anchored. 
The result of the practice of the method is an economical 
highly e?icient and pleasantly appearing shelf structure. 

It will be understood that modi?cations and variations 
may be effected without departing from the scope of the 
novel concepts of the present invention. 

I claim as my invention: 
1. The method of making a metallic shelf structure, 

including the steps of 
feeding and unrolling cross-bar stock from a supply 

coil, 
severing cross-bar lengths from said stock in a manner 

to provide a projecting tongue on each end of a 
cross-bar, 

placing each cross-bar on edge, 
notching each cross-bar by downward pressure to pro 
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vide space-d notches therealong with a widened saddle 
at the base of each not-ch, 

placing wires in said notches 011 said saddles, 
?attening the upper marginal portion of each cross 

bar into a T-shape by downward pressure between 
said notches in a manner to cause said ?attened por 
tions to overlie the wires and anchor the same in 
said notches, and 

riveting said tongues to shelf side members. 
2. In a method of making a metallic shelf structure, 

the steps of 
cutting front and rear cross-bars from a coil of stock, 
placing said cross-bars on edge, 
forming spaced notches in said bars with a widened 

saddle laterally of the bar at the bottom of each 
notch ‘by transverse pressure on an edge of each bar, 

placing wires in the notches of said cross-bars on said 
saddles, and 

?attening the upper portions of said bars between said 
notches to reinforce the bars and cause the ?attened 
portions to ?ow longitudinally of the bar and over 
lap said wires and hold the same in place. 

3. In a method of making a metallic shelf structure, 
the steps of 

cutting front and rear cross-bars from a coil of stock, 
placing said cross-bars on edge, 
forming spaced notches in said bars with a widened 

saddle at the bottom of each notch by downward 
pressure, 

placing wires in the notches of said cross-bars on said 
saddles, 

?attening the upper marginal portions of said bars be 
tween notches laterally and longitudinally of the bars 
to strengthen the bars and anchor the wires in place, 

simultaneously forming spaced upstanding lugs on the 
upper edge of the front bar, and 

engaging a trim member with said lugs. 
4. In a method of making a metallic shelf structure, 

the steps of 
placing a cross-bar on edge, 
simultaneously providing spaced notches in said bar 

and forming a laterally widened saddle at the base 
of each notch, 

placing a wire in each notch on the saddle, and 
by downward compression on the upper edge of said 

bar ?attening the same into a transverse upright T 
shape and ?owing the metal longitudinally of the 
bar partially over said wires to anchor the same to 
said bar. 

5. In a method of making a metallic shelf structure, 
the steps of 

providing spaced notches in a cross-bar, 
placing wires in said notches, and 
compressing said bar between notches into an upright 

T-shape and ?owing metal longitudinally of the 'bar 
partially over said wires to anchor the same to said 
bar. 

6. In a method of making a metallic shelf structure, 
the steps of 

placing a cross-bar on edge, 
compressing spaced notches in said bar, 
placing a wire in each of said notches, and 
compressing the upper marginal portion of said bar be 

tween said notches to ?ow metal longitudinally of 
the bar partially over said wires and form a ?attened 
and laterally widened area in the bar extending be 
tween each pair of adjacent notches. 

7. In a method of making a metallic shelf structure, 
the steps of 

compressing spaced notches inwardly from the edge in 
a cross-bar and simultaneously forming a laterally 
widened saddle at the ‘base of each notch, 

placing a wire in each said notch on the respective 
saddle, and _ 
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compressing said cross-bar between notches to form a 
laterally widened portion in the bar between notches 
and ?ow metal partially over said Wires to anchore 
the same on said saddles. 

8. In a method of making a metallic shelf structure, 
the steps of 

compressing spaced notches inwardly from the edge in 
a cross-bar and simultaneously forming a laterally 
widened saddle at the base of each notch, 

placing a Wire in each said notch on the respective 
saddle, and 

compressing said cross-bar between said notches to 
flow metal partially over said Wires to anchor the 
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lugs on the edge of the cross-‘bar to anchor a trim 
member. 

462,500 
2,241,952 
2,274,125 
2,423,896 
2,577,103 
3,101,526 
3,105,289 
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