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18 Glaims,

This invention relates to framing struckures,
especially those suitable to production in meisl
by rolling and similar operations, and particu-
larly of that type illustrated In oy copending ap-
plication; Ser. No. 374,568, filed January 15, 1941.

It is an important aim of the invention to per-
fect such framing to use in providing a mount-
ing for shelving and other structural and utilitar-
ian features of buildings. :

1t is a patrticularly important aim of the pres-
ent -epplication and invention to, at the same
time, coordinate the structural frame elements
with ‘shelf devices to the end that at the same
timse that the frame is erected, it provides mesns
by which shelving may be put in place thereen,
without addition of parts to the frame of attach~-
mernt of supnorts to receive the shelving.

A further important aim of the inventlon is to
present g construction in the essentiagl frame
parts; enahling them 1o be produced at low cost
from stock rolled materials :that are availabie
ecommercizlly, as well as to enable their produc-
tion as integral stock forms, if desired.

It is contemplated that the invention may he
utilized for supporting other elenients other than
shelves by extension or adaptation of the inven~
tiont heretwy disclosed. - BRI

Tt .45 mn ‘important aim of the: imvention to
evolve striictural frame elements which will en~
able the placing of shelving or tlie Hke and other
articles. In relessable and: adjustable relation to
the structural elements. - It is algp an important
alm af tie invention to!codrdinate the. gtructural
post or stud member in 1ts form to shelf or other
elements mounted on the post or stud meiber
to the end that a highly rigid struacture will he
provided in whichi load stresses will be niost effec.
tiv%;g“@pposeé with the use df & mifniHin of Wigs
tarial: R T NG N UTE N B KRR SR

Another imiportdntoaim- ¢f the invgfition. 3. to
evélve stuch okt ‘anid’ stitd struetival memibers
in’"pietal’ with parts so arranged @s to facilitale
whlding with $peed ahd econoniy.” A favther §ini
i& €0 provide s constivetion of post uhd stud ele-
mefits ‘aid: shelf -or- other motinting device in
whish. there wil Be & seeure éosrigageinant of
the parts ynder Toads to prevent dceidentsl’dit-
etigdement; while yet leaving them raplitly de-
tachable wheh dosived Tt i alsp A ains o pt-
tain the: foregaing objects whills at the same time
enabling sectional skelves $0 bé mounted gq that
the thdividual sections:may e indeperientiy add
susted as to'height. Dol T e

. Addiionnl objects, adventages and fdatures of
invention residie-in’ the cohstruction, arrdnge-
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ment and combination of parts involved in the
embodiment of the invention, as hereinafter dis-
closed, being particutarly degeribed and illus-
trated in the drawings, wherein

Figure 1 is a perspective view of a post or a
stud element having shelf devices engaged there-
with at opposite sides, independently adjustable
and removable.

PFigure 2 is & similar view of a post section com-
prising a made-up member utilizing stock angle
bar and flat strip bar, .

Figure 3 is a view of a similar post element pro-
duced integrally as a stock material. .

Figure 4 Hlustrates a modification of the last
mentioned post pipes in which sheif 'seats are in-
eorporated thereon, -

Figure b is a view similar to Figure 1, showing
a further modification of the shelf seat.

Figure 6 is a horizontal section showing the
device of Figure 5.

Pigure 7 is & similar perspective view of a por-
tion of a post of a further modified constrizetion,
utllizing two simple stock angles.

Figure 8 is a further perspective view of a por-
tion of a post, illustrating a further modification,
particularly in the form of a shelf seas.

Pigure 9 is a side elevation of the structure of
Figure 8. .

" Pigure 10 is a horizontal sectional view of a
post element embodying the constructions of Fig-
ures 8 and 9, with shelving applied and iliustrat-
ing a modification in the angular relation: of the
cernitral web elements and the flanges of the post
element. * - : cL

Figure 11 is a simildr view showing a modifl-
cation in the relation of the webs and the flanges,
whereby the flanges are disposed in lapped rela-
tion, ’ L

Figure 12 Is a similar view ghowing & modifica-
tion of the cross sectional form of ‘the post in
utillzing two simple steck angle pieces. i

Figure 13 is a similar view ghowing a modifica-
tion corresponding to Figure 11, in which: stack
angles are utilized; and. ERPTINEE

Figure 14 is & horizontal section showing the
utilization of stock chapnel pieces in & corre-
sponding relation. S Co i

Figure 15 {5 & horizontal section of the struc-
ture of Figure 13 with ghelving in place.

Figure 16 is & fragmentary slevation, partiy in
section, showing s modifigatton of the web.com-
nectors. . C LT

Figure 17 illustrates a modificalien of the .con-
necters in & post sgueh as ilustrated ih Figure 13,

PFigures 18,19, 20, 21,22, and 28 sre elevabional
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views partly in section, showing further medi-
fications of connecting webs and anchor elements
for shelf members.

Figure 24 is a fragmentary elevational view
of a post element showing an anchor portion
modified to hold shelf-engaging arms against lat-
eral movement.

Figures 25 and 26 are fragmentary perspective
views of a central partition and stud element
with shelving engaged, and an end partition ele-
ment, both corresponding to the structure of
Figure 1.

Figure 27 is a view similar to Figure 26 show-
ing the utilization of the post element of Fig-
ure 2.

Figure 28 is a similar view of a central parti-
tion structure and stud with shelves ergaged,
embodyihg the post of Figure 4.

Figure 29 is a similar view cmbodying the
structure of Figure 5 in a partition.

PFigure 30 is a vertical cross section of the
partition of Figure 29, showing the stud element
with a portion of one side broken away.

Figure 31 is a perspective view of a portion cf

a post, as in Figure 3, incorporated centrally in .

a partition.

Figure 32 shows the device cof Figure 2 sim’-
larly.
Figure 33 is a cross seclion showing a modi-

fication of the relation of the flanges ang web a

elements of Figure 32.

Figure 34 shows the pcst of Figure 3 used at
the end of 5 partition.

Figure 35 shows the post of Figure 1 incorpo-
rated centrally in & modified partition.

Figure 36 is a fragmentary perspective view
illustrating the use of ths structure cf Figure
12 at a midway point on & screen or partition
structure,

Figure 37 correspondingly illustrates the uti-
lization of the structure of Figure 13 in a similar
location,

Figure 38 is 2
ure 43.

Figure 39 is a horizental cros: secticn of (ha
structure of Figure 37.

Figure 40 is a horizontal fragmentary sectional
view of a partition embodying a2 development of
the elements of Figure 38, using strap strip stock
welded together and upon the attached partition
or screen material.

Figure 41 is a .similar development . of the ele-
ments of Figure 39, using simple flat stock strip.

Figure 42 is & fragmentary perspective view
showing the utilization of the structure of Fig-
ure 17 midway of a partition,; screen, or the like.

Figure 43 is a fragmentary perspective view
of a screen or partition reinforcement structure
wtih shelving mounted thereon, embodying my
invention in structural wall elements and shelf
mounting in & screen or partition reinforeement
having top and bottom elsments disclosed in my
prior application.

Figure 44 is a fragmentary side elevation of a
stud element embodylng my invention and hav-
ing an improved locking meahs whereby a shelf
device is retalned securely in position.

Figure 45 is a further modification utilizing a
similar principle of locking the shelf devices.” .

Figure 46 is a further development of a similar
locking device, showing a -continuous web in the
stud element, requiring no apertures for inser~
tion of the shelf arms. -

“Figure 47 shows:the: development m which a
similar Jocking arrangement is attainet in a con-

herizontal cross section of Flig-
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struction corresponding to that shown in Fig-
ure 8.

Figure 48 is a similar view showing an inserted
angle bar for engagement with a notched shelf
arm.

There is illustrated in all of the figures an up-
right, post, stud, or load-carrying member, indi-
cated throughout the views by the reference
character |, regardless of its constluction, and
being generally substantially in the shape of the
capital letter Z in cross section. This member
may be built up in several ways, as indicated
hereinafter and shown in several of the views, or
may be made in one piece, in a single rolling op-
eration, in the form shown in Figure 3 and Figure
34. In all instances, the stud member includes
continuous load-carrying and stiffening flanges
extended in opposite directions from a connect-
ing web portion, and in Figure 1, particularly,
the flanges 2 consist each of stock strip metal ar-
ranged in parallel planes and extending in op-
posite directions from o given transverse plane,
their proximal edges being connected by trans-
verse web elements 3, a multiplicity of which are
used, spaced longitudinally of the unit to afford
openings through the web structure, the openings
indicated hy the ordinal 4. The web elements 8
are welded to the edges of the flanges 2, at the
most convenient places, as indicated at 5. The
openings 4, in the present instance, have a pre-
determined dimension related to the size of
bracket arms 6, which are secured or formed as a
part of shelf elements 1, carried upon the arms.
The members & are also formed of flat sheet
metal stock of suitable weight for the purpose,
their body portions attached to the shelf being
arranged in vertical planes normal to the plane
of the shelf in each instance, and in the present
instance, shown as separate pieces welded or
otherwise attached to the under sides of the
shelves. The arms 6 extend rearwardly of the
shelves, there being one arm located at each end
of the shelf, in the present instance, and as many
more intermediately of the length of the shelf as
may be required for proper support of the shelf,
and to aline with a number of stud or frame ele-
ments { in the structure upon which the shelving
is: to be mounted. In the present instance, the
shelves are indicated as mounted on both- sides
of the member {, their arms 6 being projected a
distance from the shelves sufficient to- enter
through the openings 4 while the arms lie in
vertical plane close beside or parallel to the
flanges 2. At their extremities, the arms 6 are
provided with knobs or nibs 8, extended upward-
ly, and arranged to engake against the side of
the web element 3 thereabove when the arm is-in-
serted through an opening 4, 50 as to prevent
withdrawal of the arms 6 when in horizontal:po-
sition or other normal supporting position for the
shelf 1, or other article which,. may: be- ca,rrled
Also, the -ends of; thy
from g distance below the top of the nibs_
bevelled or inclined longitudinally inward, tews,rq
the lower part, a8 indicated at 9.  This will fapili-
tate introduction of the projectmg rearwendg;_m
of the arms 6, so as to properly engage beyond
the web portiens, as shown in Figure 1, without
requiring -any great inclination of .the .shelf.:1
in order for the nibs 8 to pass under the-upper
web parts.. In addition, the projecting portiens
10 may have formed or secured on their lower
edges shoulder pieces 1!, arrdnged to -engage
against the lower web pléce 3 adjacent the opén-
ing through which the arm. (0 is inserted; andto
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press against the face of this web plece, o as to
properly sustain ‘the ‘whol¢ arms -6 and “40vin
proper ‘supperting .position. in- péiation to the
shelf ... The shoulder element LEimay be omitted
or otherwise formed, if desived, “espeviallyolf the
portion 10 of the &rms at gpugly: betwsen - the
upper and lower web- pleces ¥ thereadjacent, or
in ease other rest or seat-eloments is provided to:
engage the arms 10 or & u disténce outwardly-
from the member 1. R [
‘As {llustrated in Pigure 1, 1t is shown how my
stud ‘or upright may be utilized as's support for
shelving, and at the same time it may comprise
a ‘column supporting other struetural festutres
resting apen’ tts wpper-end, «whilé: its lower:ignd
may be set upon a Boeor oF other sultable sapport.
. Phe suppoit shown may, ab the same timebe
utitized as & part of & panelling op.combined stud

i Figure 25, where there s conventionsily shown
4 Wire mesh fabric 13, secured to the stud at each
side znd extended inx & common. plane therefrom;
at right angles to the arms 6, or parallelto the
shelving 7. "In the attachment of the streen ma-
terial 13, itds preferably applied a¥ the stud-ele~
ment is assembled, one edge of thi soréell-ma-
terinl ‘being Iccated upon an edge of the strip
which fs-to form the. flange T at one side, while
one of the web pleces ¥ 18 ‘adjusted in -position:
to ‘be welded to the flange strip with the sereely
material between the ‘Aange and the web.- ‘The
web elemernts 3 may be taken successively when
applied te the firt flange, or ANy usual means for
holding a plurality of the web elements-in. -posis
tion over the flange and interposed sereén may
bhe employed, &5 preferred. After securing of fhe
sereen material at one side of the stud unit; the
material at the opposite side may belikewisa: se-:
cured, completing the stud. element: proper: With'
the screen materidl applied. - If desired, the: stud
and screen maberial may be asgémbled in a'panel
form, With the screen materiah:sttached only &t
one side;, while at the Gpposite side the fidnge 2
may be attached directly to the web element

without interposition of the screen material, and

after setting of the stud in place, In the bullding
structure, the screen material to be attached may.
be lald against the outer face of the web ele-
ments, in the same plane with the material at-
tached previously, p
stud, and the-soreen material then welded 10 the
face of the web elements. : Or; the flangs ¢ at:
the side oppasite that to' which thé:sereen iz fisst:
attached may' be 1eft unattached, until the: stud
is set in place; at whith time the screern’ material
at thet side of the stuid may be set in place ic
come ‘hetweern -the web element and the new
flange to be attached, after which the flange is
set against the screen material in proper:posi-
tion with respect to the web element, and by sim-
ple electrical or other welding operation, at the
junetion of the new flange, seréen material and
web elements, the three parts are secured to-
gether in ‘one vperation. | Th the aiscriibly of the
stuf] ‘element and ‘sereen matefial in the factery,
three parts are-lkewise seeured togkthier by one
welding eperation, it peing suffictent- £b apply:

material af the same time sfagtening  the wire
mesh. By applying the weld at the lnnér slde
of the flange, u distance from the body! of ‘the
the screen maberinl, ‘the axtropieedge” poriion
only of the screen material is fluxed 1in-the weld-
ing eperation, and the hedt of welding ¥ {rans-

but at the opposite side of the ;
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mitted so rapidiy to the fange and web material
that the body of the.screen tmmediately adjacent
the stud is not excessively heated, and will suffer
ifi » minimuin degree from deterioration or weak-

eotrespening: form: with: different structural ele-
ments, as for instanee, in Figure 3, where the stud
congists of . stoek angle 14, one fange of which
is. crenelated so as to form slots extending to
the roof of the crenelated flange, and against
the-extremities: of these’ crenelles thus formed,
the second fange strip 2°is welded, ns before in-
dicated; In the event that this form of stud is
used ina ‘partition, the sereen. material {3 has
ong .edge ;portion welded against the outer face
of the crenelated flange portion at the root of
the fienge; while the! oppositely extended mesh
materinl: if any, I8 stcured between the secontt
fignce 'and -the outer. parts of the crenelles, in
accordancé with the deseription of the structure
i Figure 27, this betng shown in PFigure 32. In
Flgure 27, the mannek:of using the stud of Fig-
nre 3 gg b end support for a partition reinforce-
ment or sereen, is shown, the screen material
3 being secured by welding only between the at-
tached :flange 2, and the extremities of the web
unita; & Giroooe Boria

In Plgure'] there I ilustrated a stud of the
general form: of :that shown in Pigure 1, but ob-
viating the;assembly opetations, reqguired for the
firsh device by utilizing & Z-shaped: stock rolied
member 18, having fanges: §’ extended from op-
posite sides with an integral web. portion 3'*, and
the web portions punched out to form' slots 41,
the intervals between which provide. web por-
tians @’ of the-same .dinaensions as those num-
bered 3 :in Figure 1, and as previously described.
. The deyices-of Figures 2 and 3 may be utilized
iny the same:HaNNEr: as deseribed in connection
with, the stud: elemeni of: Pigure 1, exceph that
ghere being:xp attachetl-finnee on. this unit; the
mesh material must be welded to the cuter faces
of the web maierial and adjacent the edges of
the flange elements 4, at the angles of the stud,
as shown.in Figure 31. .

Tn. Figure: 4, the stud member: of the general
constraction involved throughout the applica-
tiom, is provided: with seat plates or brackets 18,
eonsisting of flat metal stock trimmed to provide
a pigee with two edges ad right. angles to each
gther, which are sgt in the anpgle at the junclion
of the fignge and web, elements 3 of the stud in
Figure 1, the device heing elongated so a5 to pro-
ject beyand -the flange to which it: is sttached,
and :extending in the same general direction.
In the present: instance, the plate is tapered to-
ward its extremity, and if desired, may be in-
clined from that extremity downwardly toward
its junction with the web element. 3. The arm
§ of the shelf element.may rest on the bracket
plate 18, and be sustained more. positively at its
normal loaded position. By the welding of these
bracket plages 18, the.stud filanges are stiffened
and the stud member greatly strengthened, as
will be appréciated. ~These bracket plates are
preterably. alined with he lower edges of the
cpeniiigs 4 in the stud device, and serve as gus-
set ‘plates, as before Indieated, in addition to
supporting the'16ad ot the shielt more effectively.

Inn Figure 5, there is shown a further develop-
ment of the bracket device at 19, consisting in
this case of a much longer plate than the one 19,
hent ofi & tramsverse: ling midway of the plate

v to afford a top rest plate 20 on which the ayas:
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§ may lie when engaged
as befdre described; and a downwazrdly and in.
wardly extended arm 21, which serves as a but-
tress or stay for the outer end of the plate 20.
The extremity of the plate 20 at its inner end
is welded to the vertical face of the web elements
3, or may rest against or on the top edge of the
element 3 and be welded thereto. In addition,
it may be secured to. the adjacent flange 2, if
desired, although this is not necessary. The
diagonal stay piece 21, however, is welded to the
flange 2 under the plate 20, The device 19 is
thus substantially V-shaped in longitudinal sec-
tion, and a duplicate one 19’ may be attached to
the oPposite side of the stud member, in the same
manner as first described, and shown in Pig-
ure 5.

In Figures 8 and 9, it is shown how two brack-
et members corresponding to those 18 of Figure
5 may be formed in one biece, indicated by the
character 22. In this case, a strip of flat strip
stock, about twice the length of that required
for one of the brackets 19, is utilized, and its
two end portions bent downwardly and inwardly
thereunder, to form in the middle part of the
strip & rest plate 23 having diagonal stay ends
24 thereon. This device is introduced through
the cpening 4, so that the web element 3 there-
beloew may pass between the stay pieces 24 and
rest against the under side of the rest plate 23.
If.desired, this plate 23 may be bent upwardly
irom its middle in each direction, as shown in
Figure 9. Also, as shown in Figure 9, the web
pleces 3 may be of small vertical dimensions and
the openings §' correspondingly larger, the top
edges of these web portions not being required
for sustaining the load. In this instance, the
engagement the double bracket plece in place
will not involve the projection of a web element
between the inturned ends of the diagonal por-
tion 24, and the bracket elements will be sup-
ported by welding entirely upon the flanges 2
of the stud.

In Figure 7, there is illustrated a manner of
producing the Z-shaped stud or upright from
two simple rolled stock angles, both of which
are notched in the same manner as the angle 14
of Figure 2. The angles 25 are both thus formed
with interrupted web portions 3’ and alternat-
ed openings {5.: These crenelated flanges are
brought - together with their uninterrupted
flanges £’ extending in opposite directions from
opposite sides of the ussembly, the base of one
fange 2’ being located at adjacent the extrem:-
ties of the projecting web parts 3 of the oppo-
site angle. The two pieces are then secured to-
gether by welds between the extremities of the
web elements 3’ and the bases of the flanges 2’
at the outer sides of the Iatter, the welds being
indicated generally by the character 5.

In Figure 10, there is illustrated in Cross sec-
tion a slight modification of the structure of the
stud of Figure 1, utilizing, similar parts.  In this
instance, the transverse web ‘part 28 is formed
of pieces similar to those used at 3 in Figure 1,
and extend at an oblique. angle between the
two flanges 21, which correspond to the flanges
2 first described, and are in parallel planes.
The device of Figure 10 may have brackets 22
mounted therein, in the manner shown In Fig-
ures 8 and 9, In this figure, the shelves 1 are
shown in place with their arms § having the
portions 10 extended under the web element 2§

with the stud member,
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Figure 29 illustrates the utilization of the de-
vice of Figure b, in a partition or screen, with
the screen material or reinforcement 13 extend-
ing from opposite sides of the stud f, and ex-
cept for the top web piece 8 shown, the web
pleces 30 therebelow of greater vertical dimen-
sions than in Figure 1, and the stay portion 21
of each bracket member 1§ ig rested against the
lower part of the web 30. The manner of en-
gagement of the shelving with this device, and
the manner in which the screen madterial is at-
tached and secured, are in accordance with the
brior description. N

Figure 33 illustrates the stud or post element
formed as in Figure 2, but with mesh material
incorporated: at opposite sides.

Figure 35 illustrates the stud member or up-
right constructed as in Figure 1, and webbing
such as screen material or reinforcing mesh ap-
plied after complete assembly of the upright
body, the screen material 13 being applied
against the major transverse faces of the web
members 3, ‘

In Figure 11 there is shown &z modification of
the device in which flange strips 46 are arranged
in parallel planes, but with thejr proximal edges
arranged In parallel planes normaj to a medial
part of the apposite flanges, and secured togeth-
er by means of transverse web elements 41, ar-
ranged in pairs in transverse alinement, each
one being welded across the edge on one flange,
at one end of the web element, while the oppo-
site end of the web element is butted against
the intermediate inner surface of the opposite
flange 40 and welded thereto, _Brackets 18, the
same as previously deseribed, may be adjusted
beneath the flanges 49, the brackets being made
of flat stiff material of a width to fit snugly be-
tween the flanges, to which the edges of the
brackets are welded, as previousiy indicated.
The web elements 4§ of each pair are spaced
above the flat piece of each of the brackets i9 a
suitable distance for coengagement with insert-
ed arm portions (0 of shelving, as previously de-
seribed, so that the nibs 8 may engage outward-
ly of the far or near web element 41, as may be
preferred.

In Figure 12, the upright unit is formed of
two angles 42, arranged with two flanges 43 in
parallel planes, spaced apart to receive one of
the brackets {9—322 therebetween snugly, as
shown, and spaced slightly longitudinally of the
bracket so that the transverse web piece 44 may
be laid in lapped relation against the flanges 45
which extend at right angles to the flanges 43.
The web pieces 44 being welded to the angles in
that relation so as to hoid the angles securely
in position, the web Dlece being spaced above the
top plate 20 of the bracket (9-.22 in a proper
relation to receive the arm portion of a shelf
element thereunder, as will be understood,

In Figure 13, the two angles 46, the same as
those 42, are arranged at the opposite sides of
the bracket 9 snugly thereagainst and welded
thereto, so that the: inner Aanges 47 which are
against the bracket, 18, have the same relation
as the flanges 40 of Figure 11, pairs of trans-
verse web elements 48 being coengaged between
and against the fanges 41 in the same manner
as the web members 41 are engaged against the
flanges 40, .

The latter construction is illustrated in plan,
in Figure 15, where the end members of two sets
of shelves are. shown engaged upon the up-
rights, the bills 8 of the respective arm. portions
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{0 being hcnted”beﬁween—ihe,veh glements of
Figure 14 {llustrates the uss of two channel
members 48, in the same relntion as the flanges
40, transverss web pleces 43' erranged in pairs
therebetween gnd- séeured ‘as In Pigure 11, the
breckets 19 or 22-being _mounted . between the
chahnel meniberg under each palr of web pleces,
as wilt be andessteed, 7 REA
= ﬁMGﬂreiﬁ,zmmeﬁ Pigure 11 may be
represanted; except that the traheverse wWeb:ele-
rents “#i-oa; eotresponding o< thosa: #¢-first
described, have thelr upper edgs’ portion
toward each other, and the web ‘elemenitd In other
corresponding coristructions may be likewise bent,
if desired, adding te the rigidity of the relation of
the two flange pleces. ' Pnis ‘fgure shews: the
menner in which the shelf arms coatt with the
elements of the'uprights. - - B

Meure 17 flustrates a further method -of form-
ing the transverse conneetion between two angle
pieces 50 or ofher ‘flange elements, the ‘angle
pleces peing ‘arvariged fn the same relstion 85
deseribed ‘1n Pisute 13, while he transverse con~
nection eonsists‘ef 2 short lensth of snele plece
1 out to fit snugly between the mutusally adia-
cent flanges 52, 20 that the angle between the
flanges of the piece §1 1s at the upper stde extend-
ing transversely between the finnges 52, and the
tower edges of the flanges of plece $1 are arranged
at a common level extending transversely between
the flanges 52. A bracket 191s shown engaged
between the angles 50 spaced pelow the trans-
verse piece 5f, 50 that shelf arms may have their
nips'§ engaged undey these edges respectively,
while the arms rest upon the brackets. "

T Figure 18, there are fimstratéed two simple
flat strip stock flanges 03, arranged in the same
relation as the flanges 80 of Figure. 11, ‘and
petween the lapped portions of the two. diagonal
web elements #{—b are secured, 8% connecting
members between the flanges, thelr lower edges
peine spaced so that arm portions 10 ‘of the
shelves T inserted from “respeetive sides may
engage with respective lower edge portions of the
members 41—D, 8§ Aliustrated, hrackeis 1922
being incorporated under ‘the members 41, in
accordance with previous descriptions. o
“In Figure 19, there is shown an upright sub-
stantlally Z-shaped in Cross gection, formed in
one piece, as ab 18, in Pigure 3, and over each
cpening 17 at opposite sides of the web, spaced
apart transverse ancher bars 52’ are seeured
against the flanges 1’ and the web portion 3', the
lower edges of the anchor bars stopping short of
the level of the lower edge of the opening 17 &
proper distance io receive the nibs 8. ef arm
portions 18 upen the sheif 7, the-arm portions {9
resting upon bracket plates 18, corresponding to
those shown at 18 in Figure 4, -

In Figure 21, a construetion is embodied in
whieh a Z-shaped stock roll structursl form 53 of
continuous materisl without apertures through
the central web 54 is utilized by securing pracket
plates BB to opposite sides of the web portion 54
and to the flanges 56, substantially in the same
manner a5 the bracket plates 18 are mounted in
Figures 4 and 19; and a4 a proper height above
the brarket plate 55, planiform anchor plates 51
are welded to the respective fisnges 56 and to the
web portion 54 on each side of the upright, these
plates 571 being inclined, so that: their “lower
tramsverse edge poriions are spaced shove the
bracket plates 65 at & suffictent distance
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weh. 58 to permpit the nibs 8 of a shelf arm, such
as hefore deseribed, to be engaged thersunder, as
shown in Figure 21. :

“In’ Figure 22, the one-piece Z-shaped stock is
utilized, but perforated substantially as shown in
Figure 3, a:t{ransverse anchor block 68 belng set
in the upber part of each opening i1,
blotk being of o thickness substantially greater
tnan that of the web 3%, so that it projects on
sach side thereof. Space between the block 1]
amed the Tower side ¢f the opening 1118 sufficlent
to permit-fnsertion of an &rm portion (8 pri~
murily, 5o that the nib 3 may engage at the far
gide of the bloek 68, with the arm resting on the
lower edge of the epening i1, waditional support
of the arms of shelving may be ‘aRorded by
pracket members {8 located and secured as here-
tofove described.

Figure 20 Hlustrates & further development of
the ides in Figure 21, wherein transverse anchor
plates §1' are bent 50 that their spaced apart
1ower portions extend vertically whilé their upper
parts are bent inwardly teward the web 4 of the
angle stock, the device peing otherwise the same
as, and utilized in {he same manner as the device
of Flgure 21.

Pigure 23 illustrates a further method of broad-
ening the bearing at the upper side of the opening
11 in Z-shaped stock of the form ilustrated in
Figure 3, small anchor bars 59 being welded ta
the web portfon 3 on each side, immediately
above the opening and flush with the lower edge
of the web portion 3. '

In Figure 24 the same strycture of stock struc-
tural iron or steel is inyolved, and here, the upper
edge of the opening, or lower edge of an anchor
bar 60 secured to the web portion 3" is formed
with a downward extension 61, adapted to Imit
the position of the jnserted arm portions 10
which may be engaged with the device, so that
these arm portlons are held clpse agalnst the
adjacent flange I’, preventing longitudinal shelf
movement:. Tt will be understood that means
corresponding to the device at 80—61 may be
incorporated in the other forms of the device
herejn presenteq, as discretion may dictate.

Figtire $6 {llustrates the utilization of the stud
device of Figure 12, In a central park of & screen
structure or partition reinforcement, the screen
materig] 13 having Its edge portions secured
against the puter faces and the lateral flanges
85. The materlal at opposite sides. of the stud
thus is in & common plane with the {ransverse
web clemends 84, as shown by horizental cross
section in Figure 38,

Figure 37 likewise, ilustrates a utilization of
the device of Figure 13, 1n 8 simiar situation, that
is, ab an intermedinte part of & screen of partition
reinfarcing structyre, and in this instance, as
shomn. In - Figure: 37, the mesh malerial 13 is
welded to the inner faces of the lateral flanges 467,
whereas in the uprights of Figure 36, the material
is epgaged against the outer faces of the same
fanges. . The remaining details of the stud sle-
ments of Figures 36 god 37 are the same a5 those
previously deseribed .in eonnection with Figures
12 and 13 respectively.

Pigure 40 is 8 cross section showing a man-
ner of building up an equivelent of the general
form.of stud shown in Figure 88, using plain flat
stoek -bar material throughout. In this case,
two angle elements are involved, each including
a latersl or side flange §4, and & front flange

from the 75 685, dispused at right angles to each other and
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secured to.each other with an interposed edge
portion of screen materia] 13." The edge of the
streen material is flush with the inner faces of
the flanges 65 ang inner edge portions of the

flanges 64, angd longitudinally of the angularly .

arranged flanges, suitable web elements 66 are
set between the two L-shaped members in o plane
with the screen material, and suitably secured
in position. In Pigure 40 a bracket element
19—22 is indicated formally, the arrangement of
which may correspond to that previously de-
scribed in other forms of Corresponding shapes.

In Figyre 41 two angle elements comprising
flanges 64 and 65 as before- described, with a
similar arrangement of the web mesh material
18 are involved, but in Place of the single web
element of Figure 40, two web elements 8T are
provided, which are secured edgewise against
the flanges 64, and positioned against the flanges
65 at a distance from the mesh material 3,
so that g :substantial space is formed between
the two web units at each pair.. These webs 671
are thus arranged in pairs, and bracket elements
19—22 may be mounted: between the flanges §5
in such relation as to Permit the arms of shelv-
ing previously described to be inserted under the
web pieces and the arms lowered to rest upon
the brackets, ag before described, the ends of the
arms engaging only under the near web ele-
ments 87, as shown, so that two sets
be engaged with each web, without interfering
with those at the opposite side, -

In both the devices 47 and 48, in case the stud
unit is to be used at the end of a partition or
screen, the pieces 64 and 65
one side, and a common single plece angle stock
substituted, of corresponding length, and simi-
larly secured to the remainder of the unit illus-
trated. :

In Figure 42 there ig illustrated how the de-
vice of Figure 17 may be utilized centrally of a
screen or partition reinforcement and the like,
the screen materfal 13 being secured against the
inner faces of the latera] flanges 68, these flanges
being offset from one another slightly, so that the
screen material at opposite sides lies in a com-
mon plane with the materfal at the other side.

Figore 43 illustrates the utilization of the stud
element of Fieure 1, centrally in a partition, or
otherwise, where upper and
screen material s secureq in a8 horizontal mem-
ber, which may be united with the stud ele-
ments. In this case, each stud element is shaped
at the ends to receive the angviarly disposed
flat stock bars 69, ag shown at the top, and 70,
as shown at the bottom, In the first instance,
the bars 69 are the ele-
being disposed at approxi-
degrees, although this may
be varied. ang slooing down from the lunctions
on each side of the screen material {3, which is
internnsed between the Proximal edges and weld-
ed ot the outer gide of the angle, the screen ex-
tendine downward within the angle at the con-
cave side. At the bottom of the structure of
Fleure 43, the reinforcement 19 comprises two
similar bars which, however, Instead of being
sloved from their junctions with the screen ma-
terial inwardly so that the body of the ‘screen
material engages within the angle. are arraneed
in a reversed relation, the bars sloping down-

angle and extending from the convex side of

may be omitted at :
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10 may stop at the Aanges 2, so as to butt there-
against, or the flanges 2 may be cut at a suit-
able inclination to fit upon the respective bars,
and the central web portion either cut away -or
omitted, to a suitable height, to permit the efe-
vated parts .of the barg 18 to be set in place
extending continuously across the bottom of the
stud. If desired, in order to strengthen the base
of the stud, the lowermost web elements T{ may
be of increased vertica] -dimension, extending
from the raised Junction of the bars 79 upward
a distance greater than the vertical dimension
of the web sectiong 3, first described. - .

In Figure 44 there is flustrated g modifica-
tion of the extremities of the armg of the shelv-
ing, and the lower edge portion of the web ele-
ments which engage therewith, the parts of the
arm portions 10’ shown in this figure and cor-
responding to the nibs 8, first described,. being
simply V-shaped notches 12, cut in the upper
edge of simple fat strip stock, so that nothing
requires to be elevateq above the major portion
of the arm, and it may be produced from gim-
ble base bar stock with less waste of material
than would be involved in the production of the
arms 8—I8, with nibs § thereon. A web por-
tion. 13 is Hlustrated, which may be a member
connecting front flanges 14, corresponding to the
flanges 2, first described, and others in similar
functional Dositions, and the fanges 14 and webs
13 may be part of an integral Z-shaped stock,
or may be produced by the various -assembly
methods before described. At each opening
through the web portion, however, the upper
edge bounding such opening iz bevelled on op-
posite sides, so as to produce g V-shaped edge
adapted to fit into the noteh 72 of the arm ele-
ment 18’. The stud element may otherwise con-
form to any of the various constructions before
described, the utilizing of bracket supports or
other corresponding devices'being within the dis-
cretion of the user. The ends of the arms 10’
are preferably bevelled at their lower parts, as
at 75, so as to facilitate engagement of the nose

~ portions 78 at the engs of the arms 10’ through

et
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the openings and under the web elements 73

In Figure 45, a stud element is illustrated in
which openings 17 are formed through the wep
portion 78 of the stud, which otherwise conforms
to the general Z-shape, previously disclosed, and
may be produced

somewhat greater height than illustrated in Fig-
ure 44, but the arms (4’ being approximately the
Same construction as in Fleure 44, On each side
of the web 18 in this view, at the upper side of
the opening 77, anchor bars 79 are welded against
the faces of the web, their lower edge portions ex-

ubright,'a distance such that when
the arm portion 10 is engaged under the bar 718,
in the notch 12

in a similar manner, and :
arm 10’ may rest upon the bracket devies 80,
which may correspond to any of those DPreviously
described. T ’

In Figure 48 there is ghown a further improve-
ment utilizing the notched arm {8’ (in which it
is made unnecessary to form openings in the



#,886,783

‘web portion of the gtud, snd instead, anghor
pars 81 are provided naving lower V-shaped edge
portions which are spaced some distance away
from the central web portion 82, the upper edge
portiona of these bars being inclined jnwardly
and welded agalnst the web 52 so a8 (0 give them
sdequate rigidity, In addition to being welded
to the flange ab the respecttve side of the stud
element, against whichthe bar 8l abuats. When
the arms 10’ are engaged undei the snchor bars,
and rasted upon the Bracket dlements 83, which
may correspond to any-of those bracket devices
previously described, the extremity of the arm 13-4
stops short of the web 82 and its noteh interlocks
with the angle baf 81 to prevent. general with-
drawal or loose movement of the shelf element
carried by the arm, :

Figure 47 llustrates the formsation of v-shapet
anchor edges on the lower parts of such web ele-
ments bs those filustrated in Figures 1 atd 8,
the bar 88’ serving to coengase withh shell arms
projected trhereunder from opposite #dek of the
stud in relative positions of stud -and shell 1Hus-
trated in Plgure b. L :

Figure 48 filustrates & farthet modification of
the anchor bar for usé with the type of shelf arm
last described, and constituting a simple pleee of
hard stock, square in cross sectiofnt, with oné of
its ‘engles projected downwardly, the bar being
jocated In the upper portion of an opening 98,
and welded in place in 2 suitable wey, befitting
the type of stud strueture otherwise provided,
this device beihg adapted to use In the pame WaY
s the web element 83 last deseribed, - as illus-
trated in Plgure 5, where arm
opposite sides are shown engaged thereunder.

1t is an advantage of the type of arm shown at
10’ in the last-describe fArurss that by the prov-

i bats such 6s
showm in Ficure 21, and the cross plece 51 shown
in Wigure 17 in proper relation to the prackets
19 .of other support means for the shelf arms, no
‘specificelly formed stock will Ye yeyuired, and
the common angle stock or other bar stock sim-
ply cut in proper length for welding in'place, may
pe utilized to coget with the arm elements 10’
in a proper manner.

While I have disclosed the various specific em-
bodiments of the invention herein, it will be un-
derstood that these are exemplary, and that com-
binations in one device of features of various of
the figures and modifications before described,
may be utilized to embody the jnvention, as con-
templated, and variations in proportions and

substitutions of materials and equivalents may ¢

be made without departing from the spirit of the
invention, as more particularly set forth in the
appended claims.

I claim: .

1. A structural element comprising & member
adapted to be erected in vertical position in wall
structures and the like, and comprising a stud
element substantially z-shaped in cross section
having reinforcing flanges adapted to be set at
right angles to the general plane of the wall and
like structure, gaid flanges being in spaced
planes the dimension of the cross sectional ex-
tension of said flanges being greater than the
separating space between said flanges, {ransverse
connecting members therehetween, spaced lon-
gitudinally of the structural element, and a mem-
ber to be supported having arm elements con-
structed for projection through said opening, the
structural member and devices including rest
elements on one constructed to coengage with

portions 19’ from -
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support stich object in o predeter-
mined operative relation to the structursl ele-~
ments, for the pUrposes described.

2 A stud ok the like having an opening there-
throtigh, and ineluding shchor means at the
upper sige of sald opening and having & flange
at each side beside the opening; the fianges be-
ing at opposite sides of the opening, & bracket de-
vice consisting of & piece of bar stock shaped to
provide an upper gupport surface portion and &
atssonal brace part extending from 'iks outer
part downward, said bracket device fitted be-
tween and united with the flanges, with its upper
support portion a4 predetermined ‘spaced rela-
tion to the upper edge of the opening, and & sup-
ported device having an arm insertable through
the opening to fit between the suppoit portion
and upper edge of the opening.

7. In o building structure, & vertical struc-
tural member having & central web porfion aper-
tured ab intervals; s Veshaped edge alement being
tooated ab the uppér stdes of the apertures, con-
tinvous flange elements fixed with the web at an
atigle thereto extending in oppusite dlrections
from the web In paralel relation, the web ex-
tending between the flanges and having ' sald
gpertures between the flanges and & device to be
supported, having projecting -arms constructed
for insertion through one of the mpertures, and
having a notch therein to reecive said edge ele-
ment.

4. The structure of claim 3, in which the
flanges are separate-pleoes, and the web elements
are trensverse members connected between the
flanges. ’ LA B

5. The. structure of cleim 3, in which the
flanges are separéte pleees, eand the web elements
consist of two parallel edge clements speced from
2 medial transverse vertieal pfane in the gbruc~
tura) member, [N

6. The structure of claim 3, in which the
Alanges are scparate pleces and the web elements
inelude two parallel edge elements at & ¢ommon
level spaced-eqaally from 2 predial transverse ver-
Hierl pleme i the struetural member and having
tholr upper porbion’samcﬂhed tewardly towa
gaid plane. Lot - :

7. In a building structure, & vertical structural
member having & central web portion apertured
at intervals, a v-shaped edge element being lo-
cated at the upper sides of the apertures, con-
tinuous flange elements fixed with the web at
right angles thereto extending in opposite di-
rections from the web in parallel relation, the
web extending between the flanges and having
said apertures between the flanges and a device
to be supported, having projecting arms con-
structed for Insertion through one of the aper-
tures, said flanges being separate pieces and the
web elements including two parallel edge ele-
ments at a cominon level spaced equally from a
medial transverse vertical plane in the structural
member and having their upper portions inclined
inwardly toward sald plane.

8. In a structure of the character described,
a structural element for walls, partitions and the
like, comprising a stud element having opposed
faces and oppositely extended flanges, & rest ele-
ment between the opposed faces and an anchor
element spaced thereabove, a shelf device having
an arm thereon adapted to be projected between
the rest element and anchor element of the
structural member, and means coactive between
the arm and structural member at normal oper-

‘the other, and
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ative position of the arm to.prevent withdrawal
of the arm from operative position. . i

8. In a structure of the character described, a
structural element for walls, partitiong and tihe
like comprising g stud element ‘having opposed
faces and oppositely extended flanges,

projected between the rest element
and anchor element of the structural member,
and means coactive hetween the.arm and struc-
tural member at normal operative position of the
arm to prevent withdrawal of the arm from
operative position_

10. A stud or the like consisting of an element
having opposed faces and oppositely extended
flanges, a rest element between the opposed faces
and an anchor element spaced thereabove.

11. A stud or the like consisting of oppositely
extended flanges and a connecting web, rest ele.
ments on respective flanges and web, and an an-
chor element Spaced above each rest element,
the rest elements projecting outwardly beyond
the anchor element,

12, The structure of claim 11 in whijch the
anchor elements are inclined with respect to the
fanges and web. e

13. A device of the character described, com-
prising in combination, a stud element of sub-
stantially Z-shape

ing an aperture therethrough and g shelf device
having an arm projected through said aperture,
and means coactive between the stud and arm
to secure the arm against casual withdrawal,

14. In a building structure, a vertical struc-
tural member having a central web portion aper-
tured at intervals, g substantially V-shaped edge
element being located at the upper sides of the
apertures, continuous flange elements fixed with
the web at right angles thereto extending in op-
Posite directions from the web in parallel rela~
tion, the web extending between the flanges and
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having said apertures between the flanges and a
device to be supporfed, having projecting arms
constructed for insertion through one of the
apertures and having a notch to receive said edge
element, the web element including two edge ele-

tural member,
clined position toward said plane.

15. A device of the character described, com-
prising in combination, a stud element of sub-
stantially Z-shape in crosg section providing g
medial pertion and obbositely disposed exten-
slens, the medial portion having an aperture
therethrough, ang a shelf device having an arm
prejected through said aperture, the upper edge
of said aperture having two edge portions posi-
tioned at g, common level spaced equally from a
pertion, and said arm
having means cooperable with said edge portions
to secure the shelf against casual withdrawal,

16. A device of the character described, com-
brising in combination, g stud element consisting
of separate pleces arranged and secured to pro-

17. The structure of clalm 16 in which one
flange and medial Dportion consists of angle stock,
supplemented by a separate second flange piece.

18.°A device of the character described,
prising in combination, a stud element of
stantially Z-shape in
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