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This invention relates to structures and the
method of joining one or more elements, and
particularly to the construction of articles such
as hoxes, crates, and furniture without the use
of nails, screws, glue, or the other usual means
of attaching portions or sections of a structure.

In Evans and Blanco copending application,
Ser. No. 589,390, filed April 30, 1945, now U. S.
Patent No. 2,464,743 of March 15, 1949, a method
of joining two or more elements to construct a
sheli or shelves is disclosed and claimed. The
present invention utilizes the joint of this co-
pending application in the construction and as-
sembling of boxes, crates, and furniture. It is
used to join two elements lying side by side or
parallel and to join two elements having their
axes at right angles to one another. Specifically,
the joining elements are in the form of spindles
having flat-sided cylindrical sections of different
diameters or transverse dimensions. The cylin-
drical sections are inserted in holes having side
openings or mouths, the spindles then being
rotated approximately 90 degrees, which locks
the elements having the holes therein in posi-
tion. In boxes, crates, and furniture, the spindles
may serve as braces or ties between vertical and
horizontal stud and cross members. When the
sides, top, and bottom of a box or crate are pre-
formed, the spindles are all that are required to
complete the assembly without nails, screws, glue,
clamps, or the like. It is only necessary to insert
the spindles and rotate them to position as dis-
closed and claimed in the above-mentioned co-
pending application.

The principal object of the invention, there-
fore, is to facilitate the construction and assem-
bling of articles such as boxes, crates, furniture,
and the like. :

Another object of the invention is to provide
an improved method of and means for joining 2
plurality of elements to assemble boxes, crates,
furniture, and similar articles.

A further object of the invention is to pro-
vide an improved crate, box, and similar article.

A still further object of the invention is to
provide an improved knock-down crate or box.

Although the novel features which are believed
to be characteristic of this invention will be
pointed out with particularity in the appended
claims, the manner of its organization and the
mode of ifs operation will be better understood
by referring to the following description read in
conjunction with the accompanying drawings,
forming a part hereof, in which:

Fig. 1 is a perspective view of a crate or box
embodying the invention.
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Fig. 2 is a veiw of a corner section of the box
of Fig. 1.

Fig. 3 is a perspective view of one form of the
spindle used in the invention.

Fig. 4 is a cross-sectional view taken along
the line 4—4 of Fig. 2.

Fig. 5 is a cross-sectional view taken along the
line 5—§ of Fig. 2.

Fig. 6 is a cross-sectional view taken along the
line 6-—8§ of Fig. 2.

Fig. 7 is an exploded view of the box ag shown
in Fig. 1.

Fig. 8 is a perspective view of a modification of
the spindle of Fig. 8, and

Fig. 9 is a cross-sectional view of the spindle
of Fig. 8 taken along the line 9—8 of Fig. 8.

Referring now to the drawings, in which the
same numerals identify like elements, the box or
crate shown has six sections; namely, two side
sections 5 and 6, two end sections T and 8, a bot-
tom section 9, and a top section 10. 'The side
section 5 has a wall i3, which may be of any ma-
terial such as fiber board, card board, plywood,
or the like, and attached to a plurality of up-
rights, such as end members 14 and 15 and a
central member 16. If the crate is longer, more
intermediate uprights may be used. The wall 13
and members 14, 15, and i6 are prefabricated in
any suitable manner, such as by gluing or sta-
pling. The side member 6 has a similar wall 20
and similar end members 21 and 22, and an in-
termediate member 23. A slight mortise is made
at the ends of intermediate members 16 and 23,
as shown at 256. The upright and cross members
may be of wood, plastic, metal, or other material
suitable for the construction of any desired
article.

The end member T has a wall portion 27 and
two upright members 28 and 29, the wall 27
being suitably attached to members 28 and 29.
The other end section 8 is similarly fabricated.
The bottom member 8 is in the form of a skid or
platform on which any article to be boxed or
crated is placed. It comprises two longitudinal
runners 3! and 32, two end cross members 33 and
34, and an intermediate member 35 of which
there may be several. The top member {0 is
similarly econstructed and has a wall 38, two
longitudinal members 39 and 40, two cross mem-
bers 42 and 43, and an intermediate cross mem-~
ber 44. 'The members 39, 40, 42, 43, and 44 are
suitably prefabricated with nails, screws, or glue,
and the wall 38 suitably attached thereto.

To attach the six sections 5, 6, 7, 8, 9, and 10
together or, in other words, assemble them into
a crate or box, eight spindles, such as shown in
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Fig. 3 at 50 or in Fig. 8 at 51, are all that are re-
quired. It will be noted that the spindle 50 has
a plurality of cylindrical sections such as end
- sections 53 and 5& of one certain diameter, an
intermediate section 55 of the same diameter, a
shotrt cylindrical section §6 of a smaller diameter,
and a long cylindrical section 57 of the same
small diameter. -Although the diameters 56 and
57 have been shown the same, they may be dif-
ferent, which is also true of end sections 53 and
54, it being necessary, however, to have the diam=
eters of the end sections 53 and 54 larger than
the diameters of sections 56 and 5§7. Al sections
53 to 57, inclusive, have a common ‘flat side, the
remaining annular surface, HOWever, being
greater than 180 degrees; that is, this flat sur-
face may be any width, as long as it does not de-
crease the angle of the cylindrical surface below
180 degrees. A cylindrical surface of suibstan-
tially - 200 degrees to 225 degrees is preferred.
These spindles may be of wood, plastic, metal; or
other suitable material, and the flat side 59 may

be corrugated, concave, or have a design thereon.”

Referring now to upright members 4, 15, 2,
and 22, these members have holes drilled at

the edges thereof at approximately 45 degrees’

to the vertical, the holes having two diameters
which correspond to the diameters of sections
53 and 56 of spindle 50. For instance, hole- 60
has o large diameter section 64 and a small di~
ameter section §2, the diameter of seéction &1
" peing the same as the diameter of seetion 54
or 53 of spindle 58 and the diameter of section

62 being the same as the diameter of sections.

56 and 51. Since the same sized spindle is
used throughout, the diameters of the two see-
tions of holes 64, 85, and 66 are the samie. This
is alse trde of the four holes in members 15 and
22, Similar holes, such as shown at 68 and 69,
are formed or drilled in end members 42 dnd
43 of the top seetion 10, and holes such as
shown at 70 and T{ in end members 33 and 34
of bottom section 8. These holes are shown
drilled at approximately 45 degrees to the verti-
cal, but other angles are workable. It will beé
noted that the holes have side openings or
mouths through the edges of the  respective
members, but. the length or width of the mouths
of the side openings is less than the diameter
of -thé holes.
facé of the holes extends through an angle
gréater than 180 degrees, and corresponds to
the-respective annular surfaces of the various
sections of the spindle 58. The dimension of
the mouth, perpendicular to and between the
edges of the mouths may be either the width or
length of the side openings, depending  upon
the width of -the members in which the holes
are placed. : : )

Referring now to the end sections T and 8,
these sections have holes, such as shown ab T4
to T1, inclusive, in section 1, of the same di-
ameter drilled in their uprights and at the same
angle as holes 60, 64, 65, and 66. Holes 74
to- 11, inelusive, also have side openings or
mouths, and their cylindrical surfaces corre-
_ spond to that of section 5T of spindle $0.

To assemble the sections as shown in Fig. ki
to the box of Fig. 1, the side sections 5 and &
are first placed on the bottom section 9. One
of the end sections is.then placed on section 9
and four spindles inserted. as shown in Fig. 1.
Each spindle is- inserted as. disclosed in the
above mentioned copending application; that
is, the axis.of one of the spindles is made

Tn other words, the annular sur- ;

4

parallel with the axis of holes 64, 77, and 19;

for instance, the axes of these holes being in

alignment when side 5, end 7, and bottom 19 .
are in position. - The spindle is then moved

into the holes, the smaller dimensions of: the

spindle sections passing through the side open-

inigs or mouths to the holes.: This smaller di-

merisioni, of course, is perpendicular to the flat

 surface 59 and permits the spindle to pass into -
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the holes until the axis of the spindle and the
axes.of the holes coincide. The spindle is then
rotated substantially 90 degrees until the flat
side 57 spans or is substantially flush with the .
face of meémbers 14, 29, and 33. The spindle
coiild be rotated in the other direction so that
the flat surface is within the hole, but the first
mentioried position. is-preferred.

By this operation, the member {4 is attached
or fasterned to member 28, both of which are
attached to member-33. Since the diameters of
the cylindrical sections are larger than the
lerigth or widthi of the corresponding side open-
ings or mouths to the holes, the spindles are
transversely - Tocked  in position  until rotated
spproximately 90-degrees.. Since the end sec-
tions 53 and 54 have larger diameters than sec-
tions 56. or 57, and these correspond to hole
sections Gf and 62, for instance, the shoulders
formed provide g longitudinal lock for the spin-
dle-atid wiemibers: i4, 29, and 383. Thus, one cor-
Her is. Tastened of attdached, and the same pro-
cedure is followed for the lower left-hand corner
to lock members 21, 28, and 23. The end sec-
tion 8 is thén put in position, and .the bottom
sectioti and lower corners of the side sections
and the end sections are fastened with two
spifidles in the same manner. ] _

To eomplete the crate, the top section 10 is
placed in position and four more spindles are
used to attach it to the side and end sections
which also attaches the end sections 1 and 8
at their top ends to the side sections. Thus,
the crate is cormpletely assembled, and when
so dssembled, has been found by test to be
stronigeér than wheil assembled by nails or screws
in theé ustial manner. Not only is strength pro-

- vided, but the crate or box may be assembled in

a shorter time period, and it may be knocked
dowii or dis-assembled very quickly without in~
jury to the prefabricated wall sections.  The
crate may; thus, be used many times, no damage
bethg done i the assembling and unasserbling
thereof. These operations may be very quickly
made, thus saving much time in the crating of
manufactured articles to be shippedy When
used ‘for shipping, the well-known metal strap
pand 80 may encircle the crate, the band not
only preventing easy opening, but. maintaining
the iritermediate elements 16 and 28 in fized
position. 'The edges may also be sealed or
covered with adhesive paper or cloth tape.

Although the invention has been disclosed as
embodied ini & crate or box, it is to be under-
stood that it may also be used in the construc-
tion of furniture whereby the spindles may be
covered by an outer side wall of veneer. When
the joint i8 to be permanent, a drop of glue in
the holes will provide & lock joint which will
not loosen or séparate.

Referring now to Figs. 8 and 9, the spindle
51 may haveé the same dimensions as the spindle
§9; that is, ends 81 and 82 correspond to ends
53 and 54, respectively, portions 84 .and 83, to

‘portions 56 and §7, respectively, portion 817 to

portion 55, and surface 88 to surface §9. The
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difference between the two spindles is in the
expanded portion or extension 90 on the portion
87. - As shown in Fig. 9, this extension has a
flat side 81 which is used for locking the spindle
in position to prevent rotation thereof during
use of the box or crate.
against the wall of the section such as wall 21
and may be-so positioned by a slight extra
effort in- the rotation of the spindle. Normally,
the friction of the cylindrical surfaces will main-
tain the spindles in fixed position so that spindle
50 is satisfactory, but in case of much use, the
locking spindle 51 is preferred.

Another feature of the spindles is that the
length of sections 55 and 87 just span the dis-
tance between the members as shown at 94 and
85 in Fig. 2. This aids the spindles to resist
forces which tend to decrease or increase the
right angle position of the members such as 14
and 42. In tests, the strength of the corners is
much superior to corners fastened by nails,
screws, or glue, thus providing a particularly
strong shipping crate or box for breakable or
fragile articles.

It is also to be understood that, although the
spindles have heen shown as diagonal braces or
ties, they may also extend as ties between side
members, such as 4 and 21, parallel to members
33 and 42, or extend between members 33 and
42 parallel to members 14 and 21. The small
stepped hole sections 61 and 62 to correspond to
spindle sections 53 and 56 would be used except
the holes would be at right angles to the edge
surfaces of the respective members.

I claim:

1. A frame construction comprising 2 hori-
zontal member having a hole therethrough, said
hole having sections of two diameters and side

openings through the edge of said member, the ,

perpendicular distances between the edges of said
- openings being less than the diameters of -said
sections, respectively, and the cylindrical surfaces
of said holes extending through an angle greater
than 180 degrees, a vertical member having a
hole therethrough, said hole having sections of
two diameters and side openings through the edge
of said member, the perpendicular distances be-
tween the edges of said openings being less than
the diameters of said sections and the cylindrical
surfaces of said holes extending through an angle
greater than 180 degrees, the axes of the sections
of the holes in both of said members being in
alignment, and a spindle in said holes joining
said members, said spindle having cylindrical end
sections corresponding to the cylindrical sections
of said holes having the larger diameters, inter-
mediate cylindrical sections corresponding to the
cylindrical sections of said holes haying the
smaller diameters, and a substantially flat side
of a width approximately corresponding to_tlr}e
perpendicular distance between the edges of said
side openings.

2. A frame construction in accordance with
claim 1, in which a third member is provided
between said first mentioned members and hav-
ing a hole therein with its axis in alignment with
said other holes, said hole having a side opening
with a perpendicular distance between the edges
of said opening less than the diameter of said
hole and in which another diameter section of
said spindle is posifioned.

3. A frame construction in accordance with
claim 1, in which a wall is attached to at least
one of said members and said spindle is provided

The flat side 91 lies *
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with an extension having a flat side in contact
with said wall.

4. A container construction comprising top,
bottom, and side sections having inter-engaging
parts for positioning the sections with respect to
each other, and corner locking means between
the adjacent sections including edge members on
the sections having holes therein provided with
side openings, said holes and openings having
enlarged portions, the perpendicular distance be-
tween the edges of said side openings being less
than the diameter of said holes and the cylin-
drical surfaces of said holes extending through
an angle greater than 180 degrees, the axes of
the holes in the edge members of adjacent sec-
tions being in alisnment, and a spindle receivable
in the aligned holes for locking the adjacent sec-
tions, the parts of the spindle receivable in said
holes being substantially cylindrical and corre-
sponding to the cylindrical surfaces of said holes
and having flat sides of a width approximately
corresponding to the perpendicular distance be-
tween the edges of said side openings and hav-
ing enlarged portions receivable in the enlarged
portions of said holes.

5. A container construction comprising top,
bottom, side, and end sections having inter-en-
gaging parts for positioning the sections with
respect to each other, and corner locking means
between the adjacent top, bottom, and side sec-
tions and the end sections including edge mem-
bers on the sections having holeg therein pro-
vided with side openings, the holes and openings
in the edge members of said top, bottom, and side
sections having enlarged portions, the perpen-
dicular distance between the edges of said side
openings being less than the diameter of said
holes and the cylindrical surfaces of said holes
extending through an angle greater than 180
degrees, the axes of the holes in the edge mem-
bers of the adjacent top, bottom, and side sec-
tions and the end sections being in alignment,
and a spindle receivable in the aligned holes for
locking the adjacent top, bottom, and side sec-
tions and the end sections, the parts of the spin-
dle receivable in said aligned holes being sub-
stantially eylindrical and corresponding to the
cylindrical surfaces of said holes and having flat
sides of a width approximately corresponding to
the perpendicular distance between the edges of
said side openings and having enlarged portions
receivable in the enlarged portions of said holes.

6. A frame construction comprising a first
member having a hole therein provided with a
side opening through the edge of said member,
said hole and opening having an enlarged por-
tion, the perpendicular distance between the
edges of said side opening being less than the
diameter of said hole and the cylindrieal surface
of said hole extending through an angle greater
than 180 degrees, a second member having a hole
therein provided with a side opening through the
edge of said member, said hole and opening hav-
ing an enlarged portion, the perpendicular dis-
tance between the edges of said side opening be-
ing less than the diameter of said hole and the
cylindrical surface of said hole extending through
an angle greater than 180 degrees, the axes of
the holes in said members being in alignment,
and a spindle receivable in said holes for join-
ing said members, the parts of the spindle re-
ceivable in said holes being substantially cylin-
drical and corresponding to the cylindrical sur-
faces of said holes and having flat sides of a
width approximately corresponding to the per-
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pendicular distance between the edges of said side
openings and having enlarged portions receivable
in the enlarged portions of said holes.

7. A frame consiruction in accordance with
claim 6, in which a third member is provided
between said first and second members and hav-
ing a hole therein with its axis in alignment
with the axes. of said other holes, said hole hav-
ing a side opening with a perpendicular distance
between the edges of said side opening less than
the diameter of said hole and in which another
part of said spindle is receivable.

JAMES G. WITTE.
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