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6 Claims,

My invention reclates in general to separable
structures which may be put together and taken
apart primarily by the use.of screw drivers and
wrenches, and more particularly my invention
relates to separable structures adapted for use in
providing low cest housing.

Structures in general use up to the present
may be termed inseparable.

In every building, each wall, floor, or reof con-
stitutes  in itself. a component structure of the
building as a whole.

In most buildings, the component wall, floor,
and roof structures thereof are made from in-
separably assembled parts, and the component
wall, floor, and roof structures are inseparably as-
sembled together.

'In weod construction, the wood frame or di-
mension members are nhailed together, and the
sheeting, siding, sub-flooring, flooring, and roof-
ing, are nailed to the wood frame members.

When once nailed in place any subsequent
alterations result in the destruction of a sub-
stantial portion of the material already in the
wood wall, floor, or roof being altered.

Usual brick or tile and other masonry stiuc-
tures may likewise be termed inseparable struc-
tures, since for example, after the brick and. tile
are laid up in the usual manner by means of
mortar joints, demolition of the wall, flcor or
roof made from the same is a very time consum-
ing and an expensive operation, and results in
the destruction of a large part of the brick or
tile or other masonry units in the structure being
demolished.

Usual reinforced concrete structures are like-
wise inseparable.

In usual stesl frame constructicn, rivets or
welding are used to connect the frame members
together, and such construction may likewise be
termed, inseparable. :

From another standpoint steel frame construc-
tion has heen used primarily in industrial and
office huildings, wherein the relatively great erec-
tion and demolition costs of inseparable con-
struction has not heretofore been considered to
be of importance,

The usual inseparable structures whether made
of wood, masonry, concrete, or steel, all require
almost entirely the use of skilled labor in their
erection.

Certain types of separable structures are al-
ready in use, in which relatively large wall, floor,
and roof panels are inseparabkly preassembled in

a factory, and then taken to the place of use &:
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where the panels are connected together fre-
quently by bolts.

Such forms of structures may be-termed large
panel structures, each panel requiring a group. of
men or-a.crane to handle it.

Moreover in large.panel structures, there is a
restricted choice in the size and finish of the
rooms of buildings made with the same.

Usual inseparahle residential buildings are all
characterized by restricted choice in the matter
of size, shape, and .finish of the rooms, and
alterations thereof after the building is completed
may be undertaken only at relatively great and
frequently prohibitive costs.

The objects of the present invention are in
general to provide improved separable structures
which may be assembled and disassembled by the
use of screw drivers and wrenches, reducing the
amount of skilled labor required to erect low cost
houses in particular, enabling an owner-builder
himself to do a major portion of the construc-
tion of the building, and enabling economical dis-
assembly whenever desirable for alterations, re-
pairs, or additions.

Further objects of the present invention in-
clude the provision of improved.separable struc-
tures, the parts of which may be made of a
variety of different materials.

Further objects of the present inventicn in-
clude the provision of improved separable frame
structures adapted for permitting independent
expansion or contraction. of the frame thereof
and the frame covering parts.

The foregoing objects of the present invention
are the same as certain of the objects of my
prior application for U. S. Letters Patent for
Separable frame and connected block structures,
filed June 186, 1939, Serial No. 279,501, but in the
present invention these objects are attained in
3, more advantageous manner for many purposes.

Further particular objects of the present in-
vention include the provision of an improved
separable structure in which all the frame mem-~
bers or parts and frame covering members or
parts may be made of wood and which may be
separably connected with each other by screw
means; such as screws, and bolts and nuts.

Further particular objects of the present in-
vention include the provision of an improved
separable structure in which all the parts may
be made of metal, and which are separably
assembled by the use of screw means.

Further particular objects of the present in-
vention include the provision of an improved
separable - structure including frame members
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and interfitting frame covering members sep-
arably connected with each other by screw
means, and coacting with each other to resist
displacement of the members or parts of the
structure in any direction with respect to each
other.

Further particular objects of the present in-
vention include the provision of an improved
separable structure, each part of which one man
can handle, and which one man may when nec-
essary put together or take apart.

Further particular objects of the present in-
vention include the provision of an improved
separable structure having a separable frame
and separable panel units, and in which errors
in assembly are minimized by the form and ar-
rangement of the parts.

The foregoing and other objects are attained
by the structures, members, units, parts, combi-
nations, and sub-combinations, which comprise
the present invention, the nature of which is set
forth in the following general statement, and
preferred embodiments of which together with
their mode of use are set forth by way of exam-
ple in the following description, and which are
particularly and distinctly pointed out. and set
forth in the appended claims forming part
hereof.

The nature of the present invention may be
stated in general terms as including a first set
of preferably equally spaced frame members ex-
tending in one direction, a second set of prefer-
ably equally spaced frame members extending
crosswise of the first set of frame members, the
two sets of frame members constituting a criss-
cross frame forming a plurality of rectangular
preferably square openings between the members
thereof and having rectangular seating and seal-
ing faces on the members about the openings,
a plurality of frame covering members preferably
panel units each including a panel having pref-
erably at one side thereof insert members fitting
into one or more of the criss-cross frame open-
ings and resisting angular displacement of the
frame members with respect to each other, the
vanel units having peripheral rectangular seat-
ing and sealing flanges and faces about the in-
sert. members, preferably screw means for con-
necting the frame members together, and prefer-
2bly clamping bar means screw associated with
the panel units and the frame members and
clamping the panel units on the frame members
with the rectangular seating and sealing faces of
the panel units screw clamped against the rec-
tangular seating and sealing faces of the frame
members. .

By way of example, embodiments of the im-
proved separable structures, and the members,
parts, and units thereof are illustrated in the
accompanying drawings forming part hereof, in
which. . ‘

Figure 1 is a fragmentary oblique view of the
rear or inside of a first embodiment of the im-
proved separable structures hereof, in the form
of a wall in which the frame members are made
of wood, and are bolt connected with each other,
and in which the frame covering members are

in the form of vertically extending side by side |

panel units made of wood and include wood in-
sert members fitting in the frame openings, and
in which the clamping bars are made of wood
and are screw connected with the panel insert
members and extend across one set of the frame
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members in clamping opposition to the sealing
flanges and faces of the panel units;

Fig. 2, a fragmentary rear side oblique view of
one of the improved panel units of the structure
of PFig, 1;

Fig. 3, a fragmentary oblique view of a second
embodiment of the improved structures hereof,
which is a wall structure generally similar to the
structure of Fig. 1, but including horizontally
arranged improved panel units;

Fig. 4, a fragmentary oblique view of one of
the horizontal panel units of the structure of
Fig. 3 before being assembled therein;

Fig. 5, a fragmentary oblique view of a third
embodiment of the improved structures hereof
in the form of a floor or roof deck, and includ-
ing frame members and clamping bars which are
identical with the frame members of the struc-
tures of Figs. 1 and 3, and panel units which are
slight modifications of the panel units of the
structures of Figs. 1 and 3;

Fig. 6, an oblique view of one of the panel units
of the structure of Fig. 5 before being connected
therewith, the panel unit being turned upside
down for clearly illustrating the inser members
thereof; .

Fig. 7, a fragmentary top plan view of a frame
member of one of the sets for the frames of the
structures of Figs. 1, 3, and 5;

Fig. 8, a fragmentary side elevation thereof;

Fig. 9, a fragmentary top plan view of a frame
member of the other set for the frames of the
structures of Figs. 1, 3, and 5:

Fig. 10, a fragmentary side elevation view
thereof;

Fig. 11, a fragmentary oblique view of a fourth
embodiment of the improved separable structures
hereof in the form of a double finish surface par-.
tition wall, particularly adapted for interior par-
titions, and in which the frame members, the
ranel units, and the clamping bars are made of
wond and wood products:

Fig. 12, disassembled oblique perspective views
of some of the parts of the structure of Fig. 11:

Fig. 13, g fragmentary transverse sectional
view thereof as on line 13—13, Fig. 11;

Fig. 14, a fragmentary oblique. view of a fifth
embodiment of the improved separable structures
hereof in the form of a single finish surface wall
structure, all the parts of which are made of
metal, preferably steel;

Fig. 15, disassembled fragmentary coblique per-
spective views of some of the parts of the struec-

. ture of Fig. 14; and

Fig. 16, a vertical transverse fragmentary sec-
tional view as on line { 6—16, Fig. 14.

Similar numerals refer to similar parts
throughout the several views.

The first embodiment of the improved separa-
ble structures hereof illustrated in Fig. 1 is indi-
cated generally by S—I ; the second embodiment
of the improved separable structures hereof il-
lustrated in Fig. 3 is indicated generally by 8§—2;
and the third embodiment of the improved sepa-
rahle structures hereof fllustrated in Fig. 5 is
indicated generally by S—3.

The structures S—I, S—2, and 8—3 include re-
Spectively improved separable criss-cross frames
indicated generally by P—{, P2 and F—-3.

A plurality of improved panel units each indi-
cated generally by P—{ are connected with the
frame F—I preferably by improved screw clamp
means each indicated generally by C—i: an im-
broved panel unit indicated generally by P—2 is
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connected with the frame F—2 preferably by im-
proved screw clamp means each indicated gen-
erally by C—2; and a plurality of improved panel
units each indicated generally by P—3 are con-
nected with the frame F—3 preferably by im-
proved screw clamp means each indicated gen-
erally by C—3.

The structures S—I and S—2 as shown are

each a vertical wall, which may be an exterior
wall of a building not requiring flat finish in-
terior surfaces, such as & camp or farm cottage;
and the structure S-—3 as shown is a horizontal
wall, which may be a floor or a roof deck for a
similar building.

The frames F—F, F-—2, and ¥—3 are structur-
ally identical, excepting for the over-all areas
thereof, and for the fact that the frames F—I

and F—2 are for vertical walls, and the frame

3 is for a horizontal wall, as aforesaid.

Bach improved criss-cross frame FP—f, F—2,
and F—3, includes a plurality of longitudinally
extending members or pieces 2§ preferably uni-
formly spaced and preferably parallel with each
other, and which as shown are made of wood,
and which may be made from standard dimen-
sion or rectangular frame lumber of any usual
nominal cross sectional dimension such as
27" x 47,

In Figs. 7 and 8, one of the pieces 20 is: shown
in plan and elevation respectively before being
assembled into any of the improved separable
frames F—I1 or F—2 or F—3.

Each rectangular frame member or piece 29
has a plurality of longitudinally spaced holes
preferably circular bores 21 of equal diameters
extending therethrough preferably at right an-
gles to the narrower longitudinal faces 22 there-
of and with the lcngitudinal axes or centers of
the bores 21 in the center plane between and par-
allel with the broader longitudinal faces 22 of
the rectangular piece 28.

In one of the narrower faces 22 of each piece
28 there are formed a plurality of longitudinally
spaced transverse rectangular notches 24, each
notch 24 extending preferably at right angles
with the faces 23, and each notch 24 having its
opposite side faces 25 preferably equally spaced
on opposite sides of the center of one of the hores
21, and the width of each rectangular notch: 24
between its opposite side faces 25 being preferably
equal to the width of the narrower longitudinal
faces 22 of the piece 28.

The bottom faces 26 of the notches 24 are ofi-
set from the face 22 of the piece 29 into which
the notches are cut, and one end of each bore
21 terminates in the bottom face 25 of one of the
notches.

The longitudinal spacing of the centers of the
bores 21 of each piece 2§ is preferably equal, and
a spacing of 24’ on centers: for the bores 24 is
preferable for certain purposes of the present
invention.

The improved criss-cross frames F—I{, F—2,
and FP—3, each furthermore includes a plurality
of members or pieces 27 preferably uniformly
spaced and preferably parallel with each other,
and which as shown are made of wood, and which
may be made from standard rectangular wood
boards having a nominal cross sectional dimen-
sion of 17’ x 2’ for attaining certain purposes of
the invention when the pieces 28 are made of
dimensiocn lumber having a nominal 2’/ x 4’
cross section.

In Figs. 9 and 10, one of the pisces 27 is shown
in plan and elevation respectively before being

10

30

35

40

60

3

assembled into- any of the improved separable
structures F—I, F—2, or F—3.

More generally, the broader faces 28 of the
pieces 21 are preferably equal in width to the
faces 22 of the pieces 20, and the depth of the
notches 24 is: preferably equal to the width of
the narrower faces 29 of the pieces 217.

Each piece 27 has a plurality of longitudinally
spaced holes preferably circular bores 30 of equal
diameters extending therethrough: preferably at
right angles to the broader longitudinal faces 28
thereof and with the centers of the bores 30 in
the center plane between and parallel with the
narrower longitudinal faces 29 of the rectangu-
lar piece 21.

The longitudinal. spacing of the bores 38 of
each piece 27 is preferably equal, and also is pref-
erably equal to the spacing of the bores 21 of the
pieces 20.

The pieces 20 and 27 as above described are
preferably pre-fabricated in a wood working shop,.
and the required number of each are delivered to
each place of use ready for immediate assembly.

In each frame F—i, F—2, and P—3, the pieces
271 extend across the notched faces 22 of the
pieces 20, and the pieces 27 fit in the notches 24
of the pieces 20, with the bores 30 of the pieces
21 registering with the bores 21 of the pieces 28.

Screw means connect the criss-cross frame
pieces or members 20 and 27 together, as shown
the connecting screw means being bolts 3! with
weshered nuts, the shank of each bolt passing
through one of the sets of registering bores. 20
and 21.

The connected criss-cross frame members 20
and 27 thus form therebetween in each frame
F—I, F—2, and F—3, a plurality of rectangular
openings, which preferably are square. The
notched faces 22 of the frame members 28 and
the outer faces 28 of the frame members 27 on
one side of each frame F-—I, P2, and F—3 are
flush seating and sealing faces and are in 2 sub-
stantially flat plane.

The heads of the connecting bolts 3! are pref-
erably countersunk in the outer faces 28 of the
pieces 27, the shanks of the bolts extending be-
yond the unnotched faces 22 of the pieces 28,
where the washered nuts are screwed on the
threaded bolt shanks,; clamping the frame mem-
bers 20 and 27 tightly together.

The improved panel units P—1{, P—2, and P—3,
each includes a rectangular covering sheet 34,
which as shown and preferably for the wood
structures S—I, S—2, and S—3, is made of ply-
wood and of an area preferably to extend over
a plurality of the square openings in the criss-
cross frames P—1{, F—2, or F—3,

For the structures S—I, and S—2, each sheet
34 as shown may be 24" x 8" for extending over
four of the square frame openings, and for the
strueture 8—3, as shown each sheet 34 may be
24’ x 4, for extending over two of the square
frame openings.

On one side of each sheet 24 there are provided
a set of rectangular insert members 85 which are
parallel with each other and have their sides and
ends located to fit in the square openings of either
of the criss-cross frames F—1{, 2, and P--3,
preferably so that the edges of the sheet 32 aline
with the centers of the frame membars.

In the panel units P—I and P—2, ancther set
of parallel insert members 85 extend between the
insert members 35 and form therewith sguare
insert frames on the panel sheets 34, which are
adapted to fit in the criss-cross frame openings.
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The peripheral and transverse portions of each
sheet 34 adjacent and between the insert mem-
bers, constitute seating and sealing faces 87 and
38 at right angles with each other, and the pe-
ripheral portions of each sheet 34 constitute bor~
der seating and sealing flanges for the panel unit
P—I, P—2, or P—3, of which it is a part.

Each rectangular covering sheet 34 of each
panel unit P—I1, P—2, and P—3 as shown has
secured on its side opposite to that having the
insert members secured thereto, a panel lamina
39, illustrated diagrammatically, and which may
be of any desired material, such as siding or floor-
ing, and which may or may not have a fabric
covering.

The panel units P—{, P—2, and P—3, respec-
tively are applied to their frames F—{, F—2, and
F-—3 by inserting the square insert frames formed
by the insert members 35 and 36 of the panel
units P—{ and P—2, and the insert members 33
of the panel units P—3, into the square openings
of the respective criss-cross frames.

The rectangular border seating and sealing
flanges of each panel unit P—I, P—2 and P—3,
each seats and seals against the flush seating and
sealing faces of the criss-cross frame members
20 and 27 in each frame F—I{, P—2, and F—3.

The screw clamp means C—I, C—2, and C—3,
respectively each includes as shown, for each row
of insert members 85, a square clamp bar 40 which
extends across the frame members 27 on the un-
der or inside thereof and which is screw connect-
ed by screws 41 to a row of the insert members
35, screw clamping the seating and sealing faces
of the panel units P—I, P—2, and P—3 upon the
seating and sealing faces of the criss-cross frames
F—(, P2, and P—3, respectively.

In the structure S—I, the panel units P—1{ are
arranged with their longer sides extending verti-
cally. - In the structure S—2, the longer sides of
the panel unit P—2 shown assembled extends
horizontally.

By the use of the rectangular panel units P—I,
P—2, and P—3 whose over-all dimensions are
substantially multiples of the squares defined by
the center lines of the criss-cross frame members,
and whose insert members define the sides of
equally spaced squares corresponding to the
equally spaced square openings of the criss-cross
frames F—I, F-—2, and F—38, the panel units may
be assembled on the frames with their longer
sides extending parallel with either set of the
criss-cross frame members 28 and 27, as may be
desired for purposes of attaining  greatest
strength, or for design purposes, or ctherwise.

The panels P—I, P—2, and P—3 are prefer-
ably prefabricated at a wood working shop, and
delivered to the place of use where they may be
very rapidly assembled with the criss-cross
frames to make the separable structures hereof.

The fourth embediment of the improved sep-
arable structures hereof illustrated in Figs. 11
and 13 is indicated generally by S—=4, and in-
cludes an improved separable criss-cross frame
indicated generally by F—4, and a plurality of
improved square panel units P—2A and P—4B
connected in an improved manner on the frame
by. screw clamp means indicated generally at
Cc—4.

Some of the separated parfts and units of the
structure S—4 are illustrated in Fig. 12.

The structure S—4 is a double finish surface
partition wall for example particularly adapted
for low cost buildings.

The frame F—4& includes a plurality of longi-
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tudinally extending members or pieces 50, which
as shown are made of wood, and which may be
made from standard rectangular boards of any
usual nominal cross-sectional dimension such as
1’! x 3II.

Each rectangular frame member or piece 50
has a plurality of longitudinally spaced holes
preferably circular bores 51 of equal diameters
extending therethrough preferably at right angles
to the broader longitudinal faces 52 thereof and
with the longitudinal axes or centers of the bores
51 in the center plane between and parallel with
the narrower longitudinal faces 53 of the rec-
tangular piece 50.

In one of the broader faces 52 of each piece 50
there are formed a plurality of longitudinally
spaced transverse rectangular notches 54, each
notch 54 extending preferably at right angles

‘with the faces 53, and each notch 54 having its

opposite side faces 55 of the loci thereof prefer-
ably equally spaced on opposite sides of the cen-
ter of one of the bores 51, and the width of each
rectangular notch 54 between its opposite side
faces 59 being preferably equal to the width of
the broader faces 52 of the piece 58.

The bottom face 58 of each notch 54 is off-
set from the face 52 into which the notches are
cut, and one end of each bore 51 terminates in
the bottom face 56 of one of the notches.

The longitudinal spacing of the centers of the
bores 5! of each piece 50 is preferably equal, and
a spacing-of 24’’ on centers for the bores 51 is
preferable for certain purposes of the present
invention. S

The depth of the notches 54 is preferably equal
to one-half the width of the narrower faces 53
of the pieces 50.

The pieces 58 as above described are prefer-
ably prefabricated in a wood working shop, and
the required number of pieces 50 are delivered
to each place of use ready for immediate and
rapid assembly. :

In the frame ¥F—4, one set of the pieces 50 ex-
tend in one direction and are equally spaced
from each other a distance equal to the spacing
of the bores 51. Another set of the pieces 59,
with their notches 54 facing the notches 54 of
the first set, extend across the first set, the bores
51 of the criss-cross pieces 50 registering with
each other and the notched portions overlapping
each other.

The criss~cross pieces 59 form in the frame
F—A4 g plurality of rectangular openings, which
preferably are square as shown. The notched
and unnotched faces 52 of the assembled frame
F—4 as shown are flush on both sides, provid-
ing at either side of the frame F—4, rectangular
preferably square seating and sealing faces which
are in substantially parallel flat planes.

Screw means connect the criss-cross frame
pieces or members 50 together, and as shown in-
clude screws 57, the shank of each of which ex-
tends through one of the sets of registering
bores Bl. The heads of the screws 57 are pref-
erably countersunk in the unnotched side of one
set of the criss-cross pieces 59.

The improved panel units P-—A&A each in-
cludes a seating and sealing rectangular frame
69, which may be made of standard wood boards
of the nominal 1’’ thickness, and which corre-
sponds to the sheet 84 in the panel units P—¢,
P—-2, and P—3. On one side of the frame -68,
a plurality of side by side insert board members
61A are secured as by nailing, the total area
of the side by side boards 61A being less than
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the area of the frame 89, and being square for
fitting and filling any of the square openings of
the criss-cross frame F—4.

As shown the width of each frame €0 of the
panel units P—4A is equal to the distance be-
tween centers of the vertical criss-cross frame
members 59, while the height of each frame 69
is less than the distance between centers of the
horizontal criss-cross frame members 59, so that
in the assembled structure S—4, the shanks of
the screws 51 may extend between the spaced
horizontal end faces 62 of the frames 60.

In the structure S—4, horizontal clamping bars
63 extend across the horizontal peripheral flange
portions 64 of the frames 60 on the side of the
frames opposite to that on which the insert
boards 61 are secured.

As shown, the clamp bars 62 are made of wood
and the screws 57 screw into the clamp bars 63,
screw clamping each frame 60 with its rec-
tangular border portions €5 and €8 about the
insert board members 1A seated and sealed
against the adjacent flush faces 52 of the criss-
cross frame members 58, and with the insert
board members fitting and filling one of the
square openings.of the criss-cross frame F—§, -

For providing a double finish surface for the
structure S—4, each panel unit P—8A as shown
has horizontal crogs-pieces 67 made of wood and
secured as by nailing to the side of the frame 69
against which the clamp bars 63 abut, each cross-
pieces 67 preferably being so located so as to be
adjacent one side edge of one of the two clamp
bars 63 clamping each panel unit P—=A.

A square covering sheet 68 preferably of ply- :

wood is secured as by nailing on the sides of the
cross-pieces 61 opposite the sides abutiing the
frame €9 in each panel unit P—4A.

The area of each covering sheet 68 is prefer-
ably equal to the area between centers of the
criss-cross frame members 50.

The panel units P—4B are substantially iden-
tical in shape and use as the panel units P—4A,
but-in each panel unit P—4B a one-piece insert
board member 6IB is used instead of the side
by side insert board member §4A. Each one-
piece insert board member 64B is square and fits
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and fills one of the square openings of the criss-

cross frame FP—4, and may be made of fibrous
material such as wood fiber board.

The panel units P—4A and P—4B are pref-
erably prefabricated in a wood working shop,
and delivered as required to the place of use,
where they are rapidly assembled on the frame
F—4, as above described.

The fifth embodiment of the improved sepa-
rable structures hereof illustrated in Figs. 14 and
15 is indicated generally by S—B5, and is an all
metal structure preferably made of steel, and in-
cludes an improved separable criss-cross frame
indicated generally by F—5, and a plurality of
improved square panel units P—5 connected in
an improved manner on the frame by screw
clamp means indicated ®enerally by C—E&.

Some of the separated parts and units of -the
structure S—5 are illustrated in Fig. 16. i

The structure 8—5& is a single finish surface
wall adapted for use for example as an exterior
wall of a metal building not requiring an in-
terior finish surface on the same wall, such as
a tool house, a garage, and the like.

The structure S—>5 is structurally in all metal
counterpart of the structure S—4 without the
metal equivalents of the cross-pieces 67 and the
¢overing sheets 68,
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The frame F—5 includes a plurality of lon-
gitudinally extending metal members 19 prefer-
ably tubes having a rectangular cross section,
each having a plurality of longitudinally spaced
preferably circular holes or apertures 71 of equal
diameters formed in one rectangular tube wall
72, with the centers of the apertures 11 being
on the longitudinal center line of the tube wall
12,

In the opposite parallel tube wall 72 and in
the other opposite tube walls 13 of each tube 70
there are formed a plurality of notches 74, each
notch extending at right angles with the tube
walls 13, and each notch 74 having its opposite
side faces 75 or the loci thereof preferably spaced
on opposite sides of the center axis of one of
the circular apertures T1 which is perpendicular
to the planes of the opposite walls 12, and the
width of each rectargular notch 14 between its
opposite side faces 15 being preferably equal to
the width of the walls 72 of the tube 70.

The longitudinal spacing of the centers of the
apertures 11 of each tube 70 is preferably equal,
and a spacing of 24’ on centers for the apertures
Tl is preferakle for certain purposes of -the in-
vention.

The bottom edges 5§ of each notch are in the
tube walls 73, and the depth of each notch 54
is preferably equal to one-half the width of the
walls 73 of the tubes 18.

The metal tubes 70 as above described are
preferably prefabricated in a sheet metal work-
ing shop, and the required number of noctched
and apertured tubes or members 70 are delivered
to each place of use ready for immediate and
rapid assembly.

In the frame F—5, one set of the tubes 70
extend in one direction and are equally spaced
from each other a distance equal to the spacing
of the apertures Tl. Another set of the tubes
79, with their notches 74 facing the notches 14
of the first set, extend across the first set, the
apertures 71 of the criss-cross tubes 10 register-
ing with each cther and the notched portions
overlapping each other,

The criss-cross tubes 70 form in .the frame
5§ a plurality of rectangular preferably square
openings. The notched and unnotched walls 72
of the criss-cross tubes 78 in the assembled
frame F—5 as shown have flush outer faces on
both sides, providing at either side of the frame
P38, rectangular preferably square .seating .and
sealing faces which are in substantially parallel
flat planes.

Screw means connect the criss-cross frame
members or tubes 10 together, and as shown in-
clude threaded bolts or machine screws 171 with
nuts, the shank of each screw extending through
one of the sets.of registering apertures 71. The
heads of the screws 17 are preferably -counter-
sunk in the apertured wall 72 of one et of the
criss-cross tubes 70.

Each improved panel unit P—35 is preferably a
cne-piece metal preferably steel stamping in-
cluding a -rectangular preferably square flange
frame €8 from which protrudes a rectangular
preferably square insert pan 8§l on the front side
cf the panel unit.

As shown the area of each flange frame 80 is
slightly less than the equal areas between centers
of the criss~cross frame members 10, so that the
shanks of the screws 11 may extend between the
edges 82 of the frames 88.

In the structure S—5, horizontal clamping bars
83 extend across the rear sides of the horizontal
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flanges 84 of the flange frameés 80 of the panel
units P—5."

As shown, the clamp bars 83 are made of metal
preferably steel and have formed therein on their
center lines g plurality of apertures 85 equally
spaced the same distance apart as the apertures
11 in the tubes 70.

The shanks of the screws 71 extend through
the apertures 85 of the clamp bars 83 and nuts
are screwed on the threaded ends of the screw
shanks, screw clamping each panel unit flange
frame 88 with the front seating and sealing faces
of its rectangular flanges 84 seated and sealed
against the adjacent flush faces 72 of the criss~
cross. frame members 10, and with the insert pan
81 fitting and filling one of the square openings
of the criss-cross frame F—G5.

The embodiments of the present invention il-
lustrated and described herein are by way of ex-
ample, and the scope of the present inventicn
is not limited to the same or to the particular
details thereof, but is commensurate with any
and all novel subject matter contained herein
which may at any time properly under the United
States patent laws be set forth in the claims
hereof or originating herein, and the elements
of any of such claims being intended to include
their functional or structural equivalents.

I claim:

1. In a separable structure, two sets of spaced
longitudinally extending frame members sep-
arably connected with and crossing each other
and forming a criss-cross frame having a plu-
rality of equal area openings, the frame members
having on one side thereof seating faces about
the openings, a plurality of panel units, each
panel unit including flange portions with seating
faces abutting the seating faces of the criss-
cross frame members about one of the openings,
insert members on each panel unit fitting in one
or more of the openings, and screw clamp means
operative between the panel units and the criss-
cross frame and separably clamping the panel
units on the frame, the screw clamp means in-
cluding clamp bars on the other side of the frame
and screws connecting the clamp bars with the
panel units and clamping the clamp bars and the
panel units against opposite sides of the frame.

2. In a separable structure, a criss-cross frame
including spaced and angled members forming a
plurality of openings, the frame members hav-
ing on one side thereof seating faces about the
openings, a plurality of panel units, each panel
unit including flange portions with seating faces
abutting the seating faces of the criss-cross frame
members about one or more of the openings, in-
sert members on each panel unit fitting in one or
more of the openings, and screw clamp means
operative between the panel units and the criss-
cross frame and separably clamping the panel
units on the frame, the screw clamp means in-
cluding clamp bars on the other side of the frame
and screws connecting the clamp bars with the
panel units and clamping the clamp bars and
the panel units against copposite sides of the
frame.

3. In a separable structure, a criss-cross frame
including spaced and angled members forming a
plurality of square openings, the frame members
having on one side thereof seating faces about
the openings, a plurality of rectangular panel
units, each panel unit including flange portions
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with seating faces abutting the seating faces of
the criss-cross frame members about one or more
of the openings, insert members on each panel
unit fitting in one or more of the openings, and
screw clamp means operative between the panel
units and the criss-cross frame and separably
clamping the panel units on the frame, the screw
clamp means including clamp bars on the other
side of the frame and screws connecting the
clamp bars with the panel units and clamping
the clamp bars and the panel units against op-
posite sides of the frame. .

4. In a separable structure, a criss-cross frame
including spaced and angled members forming a
plurality of square openings, the frame members
having on one side thereof seating faces about
the openings, a rectangular panel unit-including
flange portions with seating faces abutting the
seating faces of the criss-cross frame members
about a plurality of the square openings, a plu-
rality of insert members on the panel unit, the
insert members having their sides on a plurality
of squares equal to and spaced frem each other
the same as and fitting in the plurality of square
openings of the criss-cross frame, and screw
clamp means operative between the panel unit
and the criss-cross frame and separably clamp-
ing the panel unit on the frame, the screw clamp
means including clamp bars on the other side of
the frame and screws connecting the clamp bars
with the panel units and clamping the clamp
bars and the panel units against opposite sides
of the frame. - ’

5. In a separable structure, a criss-cross frame
including one set of spaced longitudinally ex-
tending frame members each having a plurality
of longitudinally spaced notches formed in one
face thereof, a second set of spaced frame mem-
bers extending longitudinally across the first set,
each frame member of the second set being lo-
cated in a row of the notches of the frame mem-
bers of the second set, means separably connect-
ing the frame members together at their cross-
ings, a plurality of panel units, each panel unit
including flange portions with seating faces abut-
ting the frame members, insert members on each
panel unit fitting in one cr more of the openings
between the frame members, and screw clamp
means operative between the panel units and the
criss-cross frame and separably clamping the
panel units on the frame, the screw clamp means
including clamp bars on the other side of the
frame and screws connecting the clamp bars with
the panel units and clamping the clamp bars and
the panel units against opposite sides of the
frame. ' : .

6. In a separable structure, a criss-cross frame
including two sets of spaced longitudinally ex-
tending frame members, one set of the spaced
members extending across the other setf, a plu-
rality of panel units each including flanges seat-
ing on one side on some of the frame members,
insert members on each panel unit fitting in one
or more of the openings Between the frame mem-
bers, clamp bar members abutting the other side
of the frame members, and screw means sepa-
rably connecting the clamp bars with the panel
units and clamping the clamp batrs and the panel
units against cpposite sides of the frame mem-
bers. ’ : o
HURXTHAL PF. FREASE.



