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METALLIC LIBRARY OR BOOK STACK

Application filed May 13,

This invention relates to improvements in
metallic library or book stacks.

More particularly the invention relates to
that class of metallic book stacks or struc-

«~ 6 tures used in libraries and other buildings,

~and having a plurality of tiers or stories
supported one on another. Such a struc-
ture includes 4 skeleton framework compris-
ing spaced vertical columns connected to-

.10 gether at intervals by tie members extend-

~Ing in two directions at right angles, and

vertical shelf supports secured to and ex-
tending out from the columns and formed to
detachably support a plurality of shelves by

;.15 inter-engaging connections.

The cbjects of the present invention are
to provide and construct a metallic stack or
structure of the sort described having im-
proved connections between the sheet metal

20 shelf supports and the columns of the skele-
ton frame work; also to provide a structure
of this sort having top plates or members
extending over the upper tiers of the stack
and to provide novel iterfitting connections

... 23 between said top plates and the shelf sup-

" ports; also to provide a - book stack or
structure wherein the end portions of in-
dividual units may be covered or enclosed
by end or finishing panels and to provide

50 concealed fastenings for these panels so as

- toeliminate sharp edges or projecting parts;
also to provide a book stack having im-
proved locking or securing means between
certain of the shelves thereof for assisting

_ &5 in detachably retaining them in position on

- the shelf supports; and also to provide an
improved tie member or connection between
the upright spaced columns of the book
stack frames. :

9 Other objects are to improve and simplify
the construction of metallic library or book
stacks in the other respects hereinafter set
forth and claimed.

In the drawings: »

45 Fig. 1 is a fragmentary, vertical section

approximately on the line 1—1 of Fig. 8,

of a portion of a metallic library or book

stack disclosing one embodiment of this in-
vention;;
Fig. 2 is a similar view showing the de-

0N
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tachable, interfitting locking member or con-
nection between two adjacent oppositely ex-
tending shelves of the book stack; ‘

Fig. 8 is a fragmentary, sectional eleva-
tion of the book stack taken approximately
on the line 3—3 of Fig.1; =

Fig. 4 is a sectional, detail view on an en-
larged scale thereof, on the line 4—4, of
Fig. 1; '

Fig. 4a is a similar view on line 4a—4a of
Fig. 1; :

Fig. 5 is a similar view on line 5—5 ot
Tig. 3; o

Fig. 6 is a fragmentary, horizontal sec-
tion thereof on the line 6—6 of Fig. 1;

Fig. 7 is a similar view thereof, ApProxi-
mately on the line 7—7 of Fig. 1;

Fig. 8 is a fragmentary, horizontal sec-
tion of the book stack on the line 8—8 of
Fig. 1;

Fig. 9 is a fragmentary, horizontal sec- -

tion on line 9—9 of Fig. 3;

Fig. 10 is a fragmentary perspective view
of a locking or key member for detachably
connecting the inner edges of certain of the
shelves of a stack together.

The book stack illustrating the improve-
ments of the present invention is of the
double facing type, that-is, with the shelves
and shelf supports extending in opposite di-

~rections from and relatively to a row of

columns, but certain features of the inven-
tion are equally applicable to a single facing
stack projecting from one side only of a
row of columns. ‘

The book stack shown in the drawings
comprises generally a series of lower and
intermediate tiers or stories A and an up-
per story or tier A'. The lower and inter-
mediate tiers A include a frame work con-
sisting of a plurality of spaced vertical up-
rights 20 which are arranged in TOWS, one
row being employed for each double faced
set of shelves B. These columns are con-
nected lengthwise of the shelves B by hori-
zontal tie bais or members 21, and at right
angles thereto by horizontal frame members
or floor beams 22 which also constitute sup-
ports for floors or galleries 24 which ex-
tend lengthwise of the shelves and in front
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of the same to permit access thereto. There
extends crosswise of the shelves B and pro-
jecting in opposite directions from and se-
cured to each column 20, a plurality of ver-
tical shelf supports. The intermediate sup-
ports 26 of the stack are of U-shaped cross
section, preferably fabricated of sheet
metal, and the supports are each provided
with a plurality of horizontal slots 27 for
the reception of the ends of the book shelves
B which are also preferably formed of sheet
metal, said ends being formed with down-
turned flanges 28 and 28* extending on op-
posite sides of the spaced walls 29 of the
shelf supports 26 for preventing endyise
movements of the shelves reiatively to said
supports.

The columns 20 may.be of any suitable
form adapted to provide four radial webs or
flanges 30 to which the ends of the hori-
zontal frame- members 21 and 22 are con-
nected, excepting in the case of the end col-
umns, wherein one or more of the webs are
omitted:

As shown in Fig. 8, the shelf supports
96" at the ends of each tier are preferably
formed of only a single wall 29* and these
walls as well as the spaced or double walls
29 of the intermediate shelf supports are
connected to the adjacent upright flanges
30 of the columns 20 in the following novel
manner, such that the securing means will
not project beyond the outer faces of the
walls 29. For this purpose, those parts of
said walls which extend adjacent the flanges
30 are provided at intervals with depressed
portions or sockets 32, each having a flat
bottom wall adapted to bear against the
flanges 30 and which -is apertured for the
passage therethrough of a bolt or other fas-
tening device 33. The bolts 33 also pass
through registering holes in the flanges 30,
and when tightened, securely hold the rear
portions of the shelf supports to the col-
wmns 20. The sockets 32 are made suffi-

_ciently deep to prevent the heads or nut of

the bolts from extending beyond the faces
of the shelf supports in the direction of the
shelves. In this way, moderate variations
in the thickness of the column flanges may
be accommodated between the walls of the
intermediate shelf supports, and in addi-
tion, books or other objects on the shelves
will not be marred ov injured by the heads
or nuts of the bolts in the sockets.

~ Since the top tier A' in the structuve
illustrated does not reach the ceiling ot the
building, the framework columns 20 are not
extended into this tier, and the inner ends
of the adjacent opposed walls 29, 29° of the
shelf supports are therefore connected to-
oether by other means than the columns 20.
Tror this purpose, as shown in Figs. 1, 3
and 9, there is provided a plurality of short
horizontal strips or members 35, cach of
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which extends transversely of the tier A'
back of or across the space between the in-
ner ends of said supports. Kach strip 35
is formed with a hole at each end for the
reception of the bolts or securing devices 33
in the sockets 32. When the bolts 32 are
tightened the bottoms of the sockets are
drawn tightly against the strips 35.

in order to provide a finished appearance
tothe upper tier A; there is provided a plu-
rality of top plates or panels 38 which ex-
tend horizontally lengthwise of the tier or
stack over the shelves B thereof from one
shelf support 26 or 26° to another. The
front edges of these top plates arve formed
with flanges 39 in simulation of the front
edges of the shelves B, and the rear edges are
provided with flanges 40. The flanges 40
of those top plates 38 extending along one
side of the tier A' project down into the
space between the groups of shelves and shelf
supports at opposite sides of the tier, and
butt against the corresponding flanges 40
of those top plates extending over the other
groups of shelves. The abutting flanges 40
arve preferably secured together by boits or
fastenings 41.

The opposite end edges of the top plates
38 are fashioned so as to be secured to and
act as spreaders or positioning means for
the free upper edges 42 of the spaced pairs
of walls 29 of the shelf supports 26, and also
cooperate inn 2 similar manner befween the
top edges 42q of the single end shelf support
walls 294 and end finishing panels or mem-
ber 43, to be described.

For this purpose each end of a top plate
59 vests on and extends over one of said.
top edges 42 or 42a of the shelf supports and
is formed with a downwardly extending in-
tegral flange or part 44, and at the lower
edge of which is an inwardly directed flange
45, This construction provides a return
bend or flange at each end of a top plate
which extends down along the face of a
shelf-support wall at the side remote from
the shelves supported thereby. The flanges
44 of the adjacent ends of two top plates
abut while the flanges 45 thereof extend
in opposite directions into engagement with
Be respective adjacent face of a wall 29 or
29a of a shelf support 26 or 26a, see IMigs.
1 and b. The flanges or parts 44 and the
walls of the shelf supports are formed with
rvegistering holes for the reception of bolts
or securing devices 46, which when tight-
ened, act to draw the abutting flanges 44 to-
oether and the walls of the shelt supports
against the edges of the flanges 45. In this
way the upper ends of the shelf supports
are held rigidly in their proper position.
The top plates further act to prevent weav-
ing of the top tier when the shelves are dis-
connected from their supports.

The end finishing panels 43 before men-
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tioned, extend transversely across the ends of
the tiers of .a stack that terminates away
from a wall of the building. The vertical

edges of the end or adjacent shelf supports

5 26a are turned rearwardly to form fianges
50, and each panel 43 has its vertical side
edges formed into rearwardly extending
flanges 51 adapted to engage the flanges 50
of one of said supports. These abutting
flanges, (see Figs. 7 and 8) are provided
with registering threaded holes for the re-
ception of screws 52, the heads of which en-
gage in seats in the shelf support.. This
construction permits the end panel to be
drawn firmly in place and forms a concealed
connection.

The flange 51 of the end panel is prefera-
bly formed with an offset portion 54 which
abuts against the vertical, front portion 55
of the adjacent shelf support 264 and forms
a stop, affords a more rigid connection be-
tween - the parts, and takes considerable
strain from the screws 52.

As shown in Fig. 8, when a stack termi-
nates near a wall, the end panels may, if
desired, be replaced by finishing strips or
mouldings 56, which are similar in form
to the upright flanged edge portions of the
panels 43 and are secured to the adjacent

“30 shelf supports 264 in a like manner by the

screws 52,
The lower edges of the panels 43 rest on
the top edge portions of curb bars or mem-
.. bers 53, Fig. 1, extending lengthwise of the
- 388 stacks at the edges of the floor sections 24.

The upper edges of the finishing panel
or panels for the top tier A* are turned in-
wardly and then downwardly to form a te-
turn flange 57 (see Fig. 1) which abuts
against and extends flush with the return
bend of an adjacent top plate or plates 38.
Bolts or fastening devices 58 passing

10

15

through holes in said flanges 57, in the.

flanges 44 of the top plates, and in the wall
of the adjacent shelf support serve to pro-
vide a concealed fastening for connecting
the panel and top plates to the stack.

Each tier"of the book stack (see I 1gs. 1,
3 and 8) is provided with bottom shelves
or members B' which are formed at their
ends for connection to the shelf supports
26, 26* in a manner similar to the other
shelves B. These shelves B being near the
floors or galleries 24 are subject to displace-
ment. - The rear edges of said sleeves, how-
ever, are bent downwardly to produce
flanges 60, the ends of which extend between
and terminate at the shelf supports. The
flanges 60 of opposed sets of shelves B! ex-
tend in parallel spaced relation (see Figs.
3 and 4), and are formed to be detachably
connected ‘together by the use of locking or
key members 62 in a manner to prevent the
~aforementioned shifting of these shelves on
“# their supports. :
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Preferably a single key member 62 is used
for locking together two opposed shelves
B'. Each key member is in" the form of
an inverted channel, having depending par-
allel flanges or legs 63. The Hanges 60 of ‘70
the shelves B* are formed with offset
tongues or hooks 64 which are struck out of
the metal of each flange and extend up-
wardly into the space between adjacent in-
ner edges of a pair of shelves. To connect 5
a pair of the shelves B, a key member 62
is inserted downwardly between their
flanges 60 with the legs 63 of said member
engaging behind the tongues 64, or between
said hooks and the corresponding flanges 60, {50
as shown in Fig. 4. The top or web 65 of
the channel 62 extends flush and forms a
continuous surface with the top faces of
the shelves B _

In order to maintain the keys 62 in opera-28s
tive relation and prevent the faces or webs
65 from projecting above the -shelves B!,
said keys are preferably formed with small
offset spring tongues or projections 60,
which when the keys are moved to locking &80
position snap or spring into engagement
with shoulders 67. “Each shoulder 67 may
be conveniently formed by the top edge of
a hole 68 in the adjacent shelf flange 60 into
which the corresponding tongue 66 is re-9%5
ceived. Thus the key members detachably
connect the shelves B, but they can never-
theless be removed at any time by springing
the tongues 66 out of the holes (8." In this
way, the connected pairs of shelves Bt.arcti00
prevented from relative transverse move-
ments or displacement on the shelf supports,
and the key members 62 are prevented from
becoming detached from the shelves:.

As shown in Figs. 1 and 3, the longitudi-?105
nal tie members 21 of the book stack frame,
while having their ends 65 flattened for con-
nection to the columns 20 by means of the
bolts or fastenings 66, are formed intermedi-
ate of said ends of angular cross section asti110
seen at 67. These relatively long tie mem-
bers are thus stiffened and prevented from
buckling or flexing when the stack is loaded
to capacity.

I claim as my invention:

L In a structure of the character de-
seribed, the combination of an upright col-
umn ‘having a vertical flange extending
lengthwise thereof, a metal shelf support -
having a vertical side wall extending adja--120
cent said flange, a socket in and projecting
from said side wall towards said column
flange, and securing means in said socket
passing through the same and through said.
flange, whereby said socket is drawn against
the face of said column flange to connect
the shelf support to said column. .

-~ 2. In a structure of the character de-
scribed, the combination of an upright col-
umn  having a vertical flange’ extending
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lengthwise thereof, a U-shaped metal shelf

support having spaced vertical side walls
arranged to straddie said column flange, a

socket projecting inwardly from each side
5 wall adjacent said column flange, securing
means 1n  said sockets adapted to pass
through the bottoms thereof and through
said flange whereby said sockets may be
drawn against the opposite faces of said
column flange to connect said shelf support
‘thereto, a plurality of shelves, and interfit-
“ting parts on said shelves and said shelf
support for . releasably supporting said
slielves, and said securing means for said
shelf support being located in said sockets
inwardiy beyond the outer faces of said side
walls to permit the shelf space to be unocb-
structed. ‘

3. In a stack structure of the character
deseribed, the combination of = U-shaped
sheet netal shelf support having spaced, ver-
tieal side walls, shelves supported on said
side walls and extending away. from said
support in opposite directions, a sheet metal
‘top plate extending at each side of said
shelf support over said shelves and across
the tops of said walls, and a return flange
on each of said top plates extending down-
wardly therefrom between said side walls
and abutting against each other and extend-
ing into engagement with the opposing taces
of said side walls for maintaining the spaced
relation between said walls.

4. In a stack structure of the character
described, the combination of a U-shaped
sheet metal shelf support having spaced,
vertical side walls, shelves supported on sald
side walls and extending away from said
support in opposite directions, a sheet metal
top plate extending at each side of said shelf
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support over said shelves and across the -

tops of said side walls, said top plates hav-
ing flanges extending downwardly between
said side walls of said shelf support and
abutting against each other and thence ex-
tending laterally into engagement with said
side walls, and - securing - devices passing
through said flanges and side walls for se-
curing said top plates to said shelf support.

5. In a stack structure of the character
described having a plurality of shelves and
shelf supports for said shelves, the combina-
tion of an end finishing panel for said stack,
a top plate extending over said shelves, con-
cealed connections between said panel and
said shelf supports comprising inturned
flanges extending along the vertical edges
of said panel and engaging portions of said
shelf supports, securing devices extending
through said support into said panel side
flanges, and concealed connections between
said shelf supports, said finishing panel and
said top plate comprising downturned abut-
65 ting flanges on said panel and top plate ox-
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tending along said side shelf supports, and
securing devices passing through said flanges
and through said shelf supports.

6. In a stack strocture of the character
described having a plurality of shelves and 70
shelf sapports for said shelves, said suppoxrts -
having spaced paraliel wail porfions con-
nected by a front edge wall, the combination
of a sheet metal, end finishing panel for
saiq stack, and a concealed connection be-,
tween said panel and an adjacent shelf sup--
port comprising an inside rearwardly di-
rected flange forming part of a return bend
extending along an edge of said panel, said
flange being adapted to bear against one of .80
said wall portions cof said shelf support, -
securing screw devices extending through
said support with the head of each of said
serew devices engaging in a seat in said
support and the threacded ends thereof en- .85
gaging in threaded holes in said flange to
draw the same against said support, and
said panel flange baving an offset portion
adapted to abut against the front edge wall
of said support to form a stop for said panel 90
and also to relieve said securing devices of
undue strain.

7. In a stack structure of the character de-
seribed having a plurality of shelves and
chelf supports for said shelves, the combina-,95
tion of a detachable end {inishing panel for
said stack, and a concealed connection be-
tween said panel and an adjacent shelf sup-
port comprising an inside, rearwardly di-
rected flange forming a part of a returny100

75

. Lend extending along an edge of said side

panel, said flange being adapted to bear
against a part of said shelf support, and de-
tachable securing devices extending through
gaid shelf support into said flange for re-.105
movably securing said end panel in place, ™
said securing devices being concealed by
said panel. ‘

8. In a stack structure of the character
deseribed, the combination of shelf supports, ;110
a pair of shelves supported thereon and ex-
tending in opposite directions with a side
edge of one shelf in spaced relation to the
corresponding edge of the other, and a lock-
ing member disposed betieen and extending 115
lengthwise of said side edges of said shelves
and having parts interfitting with parts cn
said edges for holding said shelves in posi-
tion on said supports.

9. In a stack structure of the character 120
described, the combination of shelf supports,

a pair of shelves supported thereon and ex-
tending in opposite directions with a side
edge of one shelf in spaced relation to the
corresponding edge of the other, releasable. 125
interfitting connections between the ends of
said shelves and said supports, and a lock-
ing member extending lengthwise of said
shelves between and engaging said side
cdzes thercof, and interfitting conncctions 130
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between said member and said shelves for
preventing unintentional release of said
shelves from said shelf supports.

10. In a stack structure of the character
described, the combination of shelf supports,
a pair of shelves supported thereon and ex.
tending in opposite directions and each hav-
ing a side flange extending in parallel spaced
relation to a correspending flange on the
other, projections cn said flanges, and a lock-
ing channel extending lengthwise between
said shelves with its flanges engaging said
projections for holding said shelves in posi-
tion on said supports.

11. In a stack structure of the character
described, the combination of shelf supports,
a pair of shelves supported thereon and ex-
tending in opposite directions and each hay-
Ing a side flange extending in parallel spaced
relation to a corresponding flange on the
other, upwardly extending offset projections
on said flanges, a locking member of invert.
ed channel section, which is inserted down-
wardly between said flanges with the edge
portions of its flanges engaging back of

- said projections, and spring tongues on said

member which engages shoulders on said
shelf flanges when said member assumes its
locking position to prevent - unintentional
disengagement of said locking member.
12. In a stack structure of the character
deseribed, the combination of shelf supports,
a pair of shelves supported thereon and ex.
tending in opposite directions with g sicle

¢ edge of one shelf in spaced relation to the

corresponding edge of the other, a locking

member disposed between and extending

lengthwise of said side edges of said shelves

and having parts interfitting with parts on

said edges for Bolding said shelves in posi-

tion on said supports, and interfitting parts
on said locking member and said shelves for

preventing unintentional disengagement of

said member after the same has been dis-

posed in its locking position.

13. In a stack structure of the character
described, the combination of spaced: up-
right columns having vertical flanges, ex-
tending lengthwise taereof, shelf supports
connected to said columns, shelves thereon
extending between said columns, and tie
members extending between said columng
and having flattened end portions fastened
to said vertical flanges thereof and inter-
mediate portions of angle cross section for
stiffening said tie members,

JOHN G. L. SKAR.



