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To all whom it may concern: 
Be it known that we, RAYMOND G. BUL-v 

LOCK and HARRY E. ‘LEAVE, citizensof the 
United States, residing at Jamestown, in the 
county of Chautauqua and State of New 
York, have invented certain new and use— 
ful Improvements in Metallic Structures, of 
which the followin is a speci?cation. 

This invention re ates to metallic building 
structures, and its prime object is to provide 
an improved ‘library stack or shelving for 
books and the like, which may be conven 
iently and satisfactorily assembled and the 
several parts connected together in a very 
simple and convenient manner. ' 
A further object of‘ the invention is to 

provide an improved shelf arrangement 
whereby the shelf may be very conveniently 

’ associated with the uprights‘ of the struc 
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ture and also readily changed from ‘one ele 
vation to another so as to vary the vertical 
distance between adjacent shelves. 
With these and other objects in view, the 

present invention consists in the combina 
tion and arrangement of parts, as'will be 
hereinafter more fully'described, shown in 
the drawings, and particularly set’ forth in 
the appended claims, it being understood 
that changes in the form, proportion, size 
and minor details may be made, within the 
scope of the claims, without departing from 
the spirit or sacri?cing any of the advan 
tages of the invention. 
In the drawings, 
Figure 1 is a fragmentary perspective 

View embodying the features of the present 
invention. 

Fig. 2 is an enlarged plan section through 
adjacent uprights, the right and left hand. 
halves of the ?gure being taken at di?erent 
elevations. 

Fig. 3 is a detail sectional view taken on 
the line 3—3 of Fig. 2. 

Fig. 4 is a similar view taken ‘on the line 
4-—4 of Fig. 2. > . 

Fi . 5 is a detail sectional view taken on 
the line 5-5 of Fig. 2. 

Fig. 6 is a- fragmentary perspective of a 
detail of the structure. ' ‘ 

Fig. 7 is a fragmentary detail elevation 
showing one form of shelf-receiving slot in 
the upright. 

Fig. 8 is a pers ective view of one end of 
one form of shelg. 

Fig. 9 is a plan view of the shelf shown in 
Fig. 8. 

Fig. 10 is a detail elevation showing an 
other form of shelf-receiving slot. 

Fig. 11 is a fragmentary perspective view 
of the form of shelf or use in connection 
with the form of slot in Fig. 10. 

Fig. 12 is a bottom plan View of Fig. 11. 
Like characters of reference designate cor 

responding parts in each of the ?gures of 
the drawing.’ 
Each uprlght of the present invention is a 

built-up structure, and includes a central 
core or column embraced by two duplicate 
sheet metal upright members, each of which 
is substantially U-shaped in cross-section. 
The central core or column of this inven 

tion is best shown in detail in Fig. 6 of the 
drawing, wherein 1 and 2 designate upright 
angle bars disposed at opposite sides of an 
upright ?ller bar 3. Corresponding mem 
bers of the angle barsli'e ?at against oppo 
site sidesof the ?ller bar, while. the other 
corresponding members of the; angles are dis 
posed in endwise alinement, as clearly shown 
in Fig. 2 of the drawings. ' Each angle is 
connected to the filler bar in. any suitable 
manner. Toobtain the necessary length or 
height of the column,v each angle 1 and 2 is 
superposed upon similar lower angles 1 and 
2, the meeting ends or terminals of the an-‘ 
gles being machined to formv a square bear 
ing as indicated at 4 so as toobtain an ac 
curate ?t and maintain the superimposed an 
gles in proper relation durin the assem 
blage of the structure. The ?lFer bars 3 ter 
minate short of the joints 4 between super 
imposed angles, so as to accommodate a floor 
beam 5 which extends through the space 
bounded by the separated ?llers 3 and the 
spaced ‘angle bars. The floor beam 5 is con 
nected to the angle bars in any suitable man 
ner, say for instance b bolts and nuts 6. 
It will here be explains that the ?ller bars 
3 are not intended to support any part of the 
loadfas the'load is supported by the '?oor 
beams 5 and the uprights. The bar 3 is, used 
between the angles simply as a ?ller, and 
also to give to the angles a greater strength 
against the bending through compression. 
In other words, the bars 3 are ?llers for the 
purpose of maintaining the angle barssepa 
rated to accommodate the floor beams 5 and 
also serve as reinforcing members for the 
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angles. As best shown in Figs. 1 and 2, the 
floor beams support the glass ?oors 7 ,in the 
usual or any preferred manner. 
As hereinbefore stated, the central core or 

column is embraced by duplicate sheet metal 
upright members designated generally as A 
and B, respectively. Each sheet metal up 
right member is bent from a single blank 
into substantially U shape so that its legs 
may straddle one edge portion of the ?ller 
bar, as plainly shown at the right hand 
side of Fig. 2 of the drawings. Each leg of 
the upright member is provided with an out 
wardly directed ?ange 8 which ?ts directly 
against the alined members of the respective 
angles to which it is connected by suitable 
fastenings 9 disposed at any preferred inter 
val. The outer closed edge of the upright is 
rounded or bowed and provided with a cen 
tral stiffening rib or bead 10. As best shown. 
in Fig. 4 of the drawings, it will be seen 
that the upright member, which is also a 
shelf-supporting member, as will hereinafter 
appear, rests at its bottom on the ?oor beam 
5. It is preferred to have the bottom of the 
shelf-supporting member flat and devoid of 
a notch or recess to receive the ?oor beam 5, 
as it is more convenient in assembling the 
structure to merely rest the shelf-supporting 
member upon the ?oor beam rather than to 
be required to see that the ?oor beam is re 
ceived within a notch or seat in the bottom 
of the shelf-supporting member. 

It will, of course, be understood that a 
plurality of upright members or shelf-sup 
porting members are employed, according to 
the height of the structure. The joints be 
tween adjacent upper and lower shelf-sup 
porting members and the ?oor beam 5 are 
concealed and covered, as best indicated in 
Fig. 3 of the drawings, by a boxing made up 
of-duplicate box members C and D. Each 
box member is of a length to extend from 
front to rear of the shelf-supporting mem 
her and is of a height to cover the joints. 
Along the upper edge of each box is an up 
standing ?ange 11 which lies against the ad 
jacent side of the shelf member, and a suit 
able fastening 12 extends through the upper 
?anges of the two boxes C and D and the 
sides of the shelf-supporting member, where 
by these parts are connected together. At 
the bottom of each box there is a depending 
?ange 13 which ?ts against the inner faces of 
the adjacent sides of the next below shelf 
supporting member. A suitable ?ller strip 
14 is disposed within the bottom of each box 
and bears against the inner face thereof and 
the ?ller bar 5 so as to maintain the bottom 
of the. box spaced at the proper interval 
from the ?ller bar 5. 
For the purpose of connecting or tying 

together adjacent uprights, as best shown in 
- Fig. 2 of the drawings, there is employed 
a cross-bar or cross-tie 15, preferably in the 
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form of an angle bar having the upper mem~ 
ber of the angle bar horizontal. At each 
end of this cross-bar there is a gusset plate 
16 secured to the upright member of the 
cross-bar 15 by suitable fastenings 17, and 
also secured to one face of the adjacent up 
right angle bar of the column by means of 
suitable fastenings 18. This gusset plate is 
notched at 19 to accommodate the bottom 
end of the flange 8 of the adjacent shelf 
member A. This gusset plate overlaps the 
joint 4 between adjacent upright angle bars, 
and the fastenings 18 are at opposite sides 
of the joint so that the gusset plate also 
forms a connection between said angle bars. 
Referring more particularly to Figs. 1, 7 

and 8, it will be seen that each upright is 
provided with a vertical series of transverse 
slots 20, whereby shelves may be supported 
upon the uprights, as will hereinafter be ex 
plained. Each slot intersects about one half 
of the front edge of the‘upright and termi 
nates at its rear end short of the inner edge 
of the upright. The bottom edge of the slot 
is horizontal, while the upper edge inclines 
downwardly toward the inner or rear end of 
the slot so as to produce a tapered or‘ wedge 
shaped slot. Near the front of the slot there 
is an upstanding shoulder 21, and that por 
tion of the slot which lies between the shoul 

, der and the front end of the slot is relatively 
narrow as compared with the intermediate 
portion of the slot. The shelf 22 is of sheet 
metal and is beaded at its front and rear 
edges. Each end of the shelf is provided 
with an ear or extension 23 extending out 
wardly in the plane of the body of the shelf 
and terminating at its front end in a shoul 
der 24 disposed in rear of the front edge of 
the shelf, while the rear vend 25 of the ear 
terminates short of the rear edge‘ of the shelf 
and is beveled or rounded. By referring to 
Fig. 2 of the drawings, it will be seen that a 
shelf may be placed in position by moving it 
inwardly betweenadj acent uprights, the ears 
23 and opposite endsrof the shelf being re 
ceived in corresponding slots 20 in the shelf 
supporting members. When the front end 
24 of the ear 23 is passed in rear of the 
shoulder 21, the shelf may be lowered into a 
horizontal position with the ears 23 resting 
upon the straight or horizontal bottoms of 

' the slots. By forcing the shelf rearwardly, 
the rear ends 25 of the ears 23 may be 
wedged into the narrow rear ends of the 
'slots so as to detachably hold the shelves in 
position and prevent looseness thereof. To, 
remove a shelf, all that is necessary is to lift 
its front edge until the front ends 24 of the 
ears 23 come up above the shoulders 21, 
whereupon the shelf may be conveniently' 
removed. By having a vertical series of 
slots 20. the shelf may be entered into an 
of the slots so as to vary the vertical pos1~ 
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venient manner. It will be noted that each 
end of the shelf at its front edge is curved 

. or shaped so as to ?t the curved front edge 
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of the shelf-supporting member and thereby 
present a neat and attractive appearance. 
In Figs. 10, 11 and 12, there has been 

shown another form of shelf and shelf-re 
ceiving slot. This slot is designated 26 and 
is straight throughout the greater part of 
its length, the top wall of the slot being 
beveled or inclined downwardly, as at 27, to 
contract the rear or inner end of the slot for 
the same purpose as described for the form 
shown in ‘Fig. 7 of the drawings. The slot 
26 extends into the rounded front edge of 
the shelf-supporting member, and its bottom 
edge is provided with an upstanding shoul 
der 28 having an abrupt rear end 29 and a 
beveled or inclined front end 30. The shelf 
31 is provided with an ear 32 which termi 
nates at its rear end 33‘ short of the rear edge 
of the shelf, and extends entirely to the front 
edge of the shelf, there being a notch 34 pro 
vided in the ear slightly in rear of the front 
edge of the shelf. When a shelf of this char 
acter is put in place, each ear 32 is received 
in a slot 26, the beveled or inclined front end 
30 of the shoulder 28 guiding and lifting the 
ear 32 so as to pass over the top of the shoul 
der 28, and when the shelf has been pushed 
back into its normal position, the shoulder 
28 will be received in the notch or seat 34, 
whereby the shelf will come into a horizon 
tal position and be held against edgewise 
looseness by reason of the shoulder 28 ?tting 
in the notch or seat 34.v The shelf can be 
readily removed ‘by ?rst lifting its front 
edge until the notch or seat 24 clears the 
shoulder 28, whereupon the shelf can be 
readily pulled out of the structure. As 
clearly shown in Fig. 12, each end of the 
front beaded edge of the shelf is beveled or 
cut away, as at 35, so as to ?t or accommo 
date itself to the rounded front edge of the 
shelf-supporting member. 
Having thus described the invention, what I 

we claim, is :--—~ 
1. A metal structure including a pair of 

spaced angle bars arranged back to back 
with corresponding ?ange members thereof 
in endwise alinement and the other corre 
sponding ?ange members extending in oppo 
site directions from the alined members, a 
second pair of angle bars having the same 
mutual relation and meeting the ?rst pair 
in endwise alinement, a transverse bar ex 
tending through the interval between the 
angle bars and spanning the joint‘ therebe-v 
tween, the transverse bar being connected 
to the several angle bars at opposite sides of 
the joint therebetween. , 

2. A metal structure including a pair of 
spaced angle bars arranged back to back 
with corresponding ?ange members thereof 
in endwise alinement and the other corre 

spending members extending in opposite 
directions from the alined ?ange members, 
a second pair of angle bars having the same 
.mutual relation and meeting the ?rst pair in 
endwise alinement, a transverse bar extend 
ing through the interval between the angle 
bars and spanning the joint therebetween, 
and a. filler bar interposed between the angle 
bars and extending substantially across the 
Widths of said other ?ange- members, the 
transverse bar being connected to the several 
angle bars at opposite sides of the joint 
there'between. 

3. A metal structure comprising ‘a pair 
of angle bars disposed back to back with 
corresponding ?ange members thereof in end 
wise alinement ‘and the other corresponding 
?ange members extending in opposite direc 
tions from the alined ?ange members, and a 
pair of U-shaped members, each of said U 
shaped members embracing the other ?ange 
member of one of the angle bars,-and hav 
ing the extremities of its sides connected to 
the respective angle bars. 

4. 'A metal structure comprising a pair of 
spaced angle bars disposed back to back 
with ‘corresponding ?ange members in end 
wise alinement and the other corresponding 
?ange members extending in opposite direc 
tions from the alined ?ange members, a 
?ller bar interposed between the angle bars 
and extending substantially across the 
widths of the last mentioned ?ange members, 
and a pair of members which are substan 
tially U -shaped in cross-section, each U 
shaped member embracing one edge of the 
?ller bar and the adj acent ?ange member of 
one of the angle bars and having its extremi 
ties connected to the respective angle bars. 

5. A metal structure comprising a pair of 
angle bars disposed back to back with cor 
responding ?ange members in endwise aline 
ment and the other corresponding ?ange 
members extending in opposite directions 
from the alined ?ange members, a second 
pair of angle bars having the same relation 
and disposed end to end with the ?rst-men— 
tioned angle bars, a cross-bar extending be 
tween the angle bars, spanning the joint 
therebetween and connected to the respec 
tive angle bars, and two pairs of members 
each substantially U-shaped in cross-section, 
one pair being at one side of the cross-bar 
and the other pair at the opposite side of 
the cross-bar, each U-shaped member em 
bracing a member of one of the angle bars 
and having its extremities connected to the 
angle bars. ' ' 

6. A metallic structure comprising a pair 
of angle bars spaced apart and disposed 
with corresponding members in endwise 
alinement, a cross-bar extending between 
the spaced angle bars and connected there 
to, other members at opposite sides of the 
cross-bar and connected to the angle bars 
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and boxes at opposite sides of the cross-bar 
housing the fastenings between the cross 
bar and the angle bars and provided with 
flanges overlapping the said other members. 

7. A metallic structure comprising an up 
right shelf-supporting member provided 
with a substantially horizontal slot having 
an open front end and an intermediate up 
right shoulder, and a shelf having a substan 
tially horizontal terminal ear capable of 
being inserted into the slot and provided 
with a shoulder to take back of the shoulder 
in the slot and hold the shelf in place. 

8, A metallic structure comprising an up-_ 
right shelf-supporting member provided 
With a ‘substantially horizontal slot inter 
seating the front edge thereof, said slot hav 
ing, an upright shoulder rising from the 
bottom thereof, and a shelf having a sub 
stantially horizontal terminal ear to enter 
the slot, said ear ‘being provided With a 
shoulder to lie back of the shoulder in the 
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lot, and said slot being of a depth to permit 
vertical movement of the ear in the slot for 
engaging and ‘disengaging the ear of the 
shoulder with the ear of the slot. 

9. A metallic structure comprising a shelf 
supporting member having a slot opening 
through the front edge thereof and provided 
with an-upstandingshoulder, the rear portion 
of the slot being Wedge-shaped, and a shelf 
having an ear to enter the slot and 'be wedged 
in the wedge-shaped portion thereof, said ear 
being'provided With a shoulder to lie back 
of the shoulder in the slot, the slot having 
a depth to \permit vertical movement of the 
shelf to ‘engage and disengage the shoulder 
thereof with‘ respect to the shoulder in the 
slot. 

RAYMOND G. BULLOCK. 
HARRY E; LEAVE. - ' 

Witnesses: 
HENRY 1G. FOSBERG, 
OsoAR 0. (lemon. 
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