March 4, 1958 V. J. HULTQUIST - 2,825,098
PREFABRICATED BUILDING CONSTRUCTION
Filed Aug. 17, 1951 "7 Sheets-Sheet 1

20
78"
cv.“.-r
7 2
TN T 0
3%
/8 /(/z
Jp~£ TSR 35
7
l/s

%;\ A"'A 3

NV LSV AP AT LD 8 A0S B AV A ID NN N 2 FIHE 2 272
= 7z — H6'[s5s K35
C T -t l|: - i DR \ 2
” 576 T2

/0

3 A

38" INVENTOR

Victor.l. Hultduist,

357

ATTORNEY



March 4, 1958

Filed Aug. 17, 1951

V. J. HULTQUIST 2,825,098
PREFABRICATED BUILDING CONSTRUCTION
' 7 Sheets-Sheet 2

20/ 27 28 29 26

- Hg-B-

|

25 /9 20 26 23
Jod At 72

/2

! ANNVAY
v: SISV 2 S SISO N
LSV AN A IT D

k A

-7
8
——
N
37
~35
4

AR
- .
NN SN
' HH -B8_
7/ -2 2 7
u_Q""' ¢ _-g )
2 ,-\\ S
87 \\ 7 $
—-;—:_'—_ Sl | I—— 20
“ T 36 36 37
<0 | /' A )’ s
I Y=
Nt .
38 NN A 39
O 2220 >
."\.; o -
_v .. INVENTOR
Vigtpr.l.Hultduist,

BY

ATTORNEY



March 4, 1958 _ V. J. HULTQUIST 2,825,098

PREFABRICATED BUiLDING CONSTRUCTION

Filed Aug. 17, 1951 7 Sheets-Sheet 3
g9 45 ITH 18-
[ 7 A 68 3 ' 57 2 .
FSL ) , ) /ﬁ'\i /
46 jisé R ET TR 65- § T I  R y
XY 27— %) 64 : MY E 694 70)),
I WA A PR 5D Yoo il CIEZ U, A . ..{ L5 LTS Jadl A B P,
K , T
NN 222 SN S
.‘\:;-49 ! ! T 7
N 68 7 7? 77
y 97
, 46
gl il I |
| 'HEI_IE_ '

3 2 . 3
) ‘ A 121 8 My
Sy , / o=, ] )

1
BN 4 SR
~~ 1
s 0 1
N i et
] [
\] 72 S
1 b
\\} ——=1- /2
\ . | P69
“E[ £
64 o
i
o 1
Lo
/2 P!
T g /
;- Cﬂ ! 7/
T

AN , ] 7 2|

A7 4 ‘ 68 o 7 ds | 5o 68 7 4 INVENTOR

1Y o Vg %" Vidtord. Hultduist,

Rty ) ..
, : (4]
' ~ BY

. ATTORNEY.



March 4, 1958 V. J. HULTQUIST 2,825,098
' PREFABRICATED BUILDING CONSTRUCTION |
Filed Aug: 17, 1951 ’ 7 Sheets-Sheet 4

/. ¥ — e

v661“§/@/5; 66b/§/ k | " 66 ' L_z

Ss _,‘

‘2 INVENTOR

E‘_q’ 158 V1ct|:1r—_1 Hultqumt

T /78 é; Z

-—1/8 79 ATTORNEY




March 4, 1958 V. J. HULTQUIST 2,825,098

PREFABRICATED BUILDING ,CONSTRUCTIQN

Filed Aug. 17, 1951 ' ' 7 Sheets-Sheet 5

INVENTOR

Victor-d.Hult duist

BY
ATTORNEY



V. J. HULTQUIST 2,825,098
PREFABRICATED BUILDING CONSTRUCTION

7 Sheets—-Sheet 6

'March 4, 1958

Filed Aug. 17, 1951

’ HH _CC.
.23 A ~—
// £
W A Y/ R
s
. % 8 Sy
r QA2
Eﬁ///o ! v ‘ /
3\/ ! /05
1 ?/
A N VAN N5 o2
e . ’ S éi
g N\ - YS//0/
N N
51 , N/ /28 §
I i S/ /04 L:\
ol g . 7 § 00
v 001 5 7 .
y. K
g0 T,
L—» /7 | S
25 Jos PR = St (N |
' | 7|
i 6] !
z i - |—//6
T o4 _ 23, I — - 25
g P L iy
|4
gt
//2
| 08
: INVENTOR
Victor I Hultduist,
4BY

ATTORNEY



2,825,098

V. J. HULTQUIST
PREFABRICATED BUILDING CONSTRUCTION

March 4, 1958

7 Sheets-Sheet 7

v -
ot
e m
m e
N o]
& =
N —
oor 5
S ST T T LTI SIS PP S N\\\\ . .|pm
02/ ¢z/ . €& & s 1 a .
/ / L Lo Vi =
o

Vi

Filed Aug. 17, 1951

0

/ G
5y L5 7
I 2t g 02 ey’ g &
’ . ees Al\ -
-gz bur e

8

P
M

" ATTORNEY



United States Patent Off

‘ 2,825,098
lce Patented Mar. 4, 1958

2,825,098
PREFABRICATED BUILDING CONSTRUCTION
Victor J. Hultquist, Alcoa, Tenn.
Application August 17, 1951, Serial No. 242,345
10 Claims. (Cl. 20—2)

This invention relates to prefabricated building construc-
tion, and more particularly to a prefabricated unit and
the method of assembling such units in a building con-
struction.

This application is a continuation-in-part of application
Serial No. 733,267, filed March 8, 1947, issued February
24, 1953 as Patent No. 2,629,138.

The erection of prefabricated buildings has rapidly as-
sumed a place of importance in present day construction.
This type of construction owes its increasing popularity
to its inexpensiveness, and the speed and facility with
which a building can be erected by a small crew of work-
men who need not be skilled craftsmen. The inexpen-
siveness is due to several factors: mass production of the
units used in the final construction, the relatively few
different types of units employed to complete the job, and
the large areas covered by the erection of a single unit.

1t is the principal object of the present invention to
provide a building unit which, due to its particular struc-
tural features, is capable of withstanding the different
stresses imposed upon walls, roof, and flooring, and may
be used for all of these purposes, thus reducing to one
the types of units needed in the erection of a single
building.

Another object of this invention is to provide a building
unit of this type so constructed that when assembled with
other similar units, an interlocked structure of  great
strength and rigidity will be provided.

A further object of the invention is to provide a com-
plete factory-made building unit which when assembled
with similar units will produce a finished wall, floor, or
roof, the unit being so standardized that it can be made
in volumn production at minimum expense.

A still further object is to provide such a unit which,
due to its multiple cellular construction, will have high
insulation capacity, this capacity being increased through
the use of reflecting surfaces on the interior cellular
walls.

1t is also an object of the invention to provide a build-
ing unit which will be light in weight, easily handled by
one person, and of such constructiofi that the units may
be assembled by unskilled labor in a minimum of time.

1t is a still further object of the invention to provide a
method of assembling building units that is easy, simple
and provides a finished construction.

It is yet another object of the invention to provide a
building unit having simplicity of organization, economy
of fabrication and efficiency in operation.

The novel features that are considered characteristic of
the invention are set forth with particularity in the ap-
pended claims. The invention itself, however, both as
to its organization and its method of operation, together
with additional objects and advantages thereof, will best
be understood from the following description of specific
embodiments when read in connection with the accom-
panying drawings, wherein like reference characters indi-

cate like parts throughout the several figures and. in
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Fig. 1 is a view in perspective of a building unit in ac-
cordance with the present invention;

Fig. 2 is a cross-sectional view taken transversely
through the unit shown in Fig. 1 and illustrating the meth-
od of assembling the units;

Figs. 3 and 4 are fragmentary cross-sectional views
taken on line 3—3 of Fig. 2 and illustrating different
steps in the method of assembling the units; o

Figs. 5 and 6 are fragmentary cross-sectional views
taken longitudinally through a wrench for assembling
the units in accordance with the invention;

Fig. 7 is a fragmentary cross-sectional view taken on
line 7—7 of Fig. 2;

Fig. 8 is a cross-sectional view taken on line 8—8 of
Fig. 7; oo
Fig. 9 is a cross-sectional view similar to Fig. 7 but
with parts removed to show the bolt washer elements;
Fig: 10 is a cross-sectional view taken on line 10—19

of Fig. 9;

Fig. 11 is a view in perspective of a washer unit;

Fig. 12 is a cross-sectional view taken horizontally
through a corner of 2 building embodying modified build-
ing units in accordance with the present invention;

Fig. 13 is a staggered cross-sectional view correspond-
ing to line 13—13 of Fig. 12; -

Fig. 14 is a cross-sectional view corresponding to line
14—14 of Fig. 13; )

Fig. 15 is a cross-sectional view transversely through a
modified form of wall unit;

Fig. 16 is a cross-sectional view transversely through
an assembly of modified units;

Fig. 17 is a partial plan view of a cover plate used in
connection with the building units;

Fig. 18 is a cross-sectional view corresponding to
18—18 of Fig. 17;

Figs. 19, 20 and 21 are cross-sectional views trans-
versely through assemblies of further modifications of the
building unit;

Fig. 22 is a side or face view in elevation of the inner
side of a light transmitting form of unit;

Fig. 23 is a cross-sectional view taken on line 23—23
of Fig. 22;

Fig. 24 is an exploded view in perspective of -brace
elements used in the unit shown in Figs. 22 and 23;

Fig. 25 is a cross-sectional view taken on line 25—25
of Fig. 23; and

Fig. 26 is a cross-sectional view taken on line 26—26
of Fig. 25. .

Referring now to the drawings, the present invention
comprises a building unit adapted for substantially uni-
versal application, as shown in Fig. 1, a method of assem-
bling such units, as shown in Figs. 2-4, including a
novel wrench, as shown in Figs. 5 and 6, and a building
construction as shown in Figs. 12-14.

Referring specifically to Fig. 1, the invention comprises
a building unit 1 which is rectangular in shape. The
unit 1 comprises a double-walled closed unit composed of
spaced edge rails 2, an outer panel 3 and an inner side
panel 4, the panels bridging the space between the edge
rails and being longitudinally coextensive therewith and
connected to the opposite sides thereof by any desired
means, such as by an adhesive or by fasteners such as
screws or nails. The size of the upit may vary to suit
particular needs, but, preferably, the unit is relatively
long and when used in wall construction will be the height
of a single story, and of such width that it will cover a
substantial area and yet not be too bulky to be handled
by ons workman. ‘

In use, whether for wall, roof, or floor, the units are
designed to be assembled. in edge-to-edge relationship,
with the edge rail of one unit abutting the edge rail, of.
the next. When the unit is in place in a wall, the edge

line
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rails 2 serve as studs to take the vertical weight thrust,
and in certain constructions, when used as roof or floor-
ing, the edge rails function as weight supporting rafters
and joists. The edge rails are so formed that adjacent
units will interlock, imparting strength and rigidity te the
assembled. units and providing a weather-seal. The inter-
locking structure preferably takes the form of a stepped
joint to facilitate assembly of abutting edge rails.

As shown in Figs. 1 and 2, each edge rail has its outer
face formed with a plurality of angularly disposed rec-
tilinear' steps which extend the full' length of the rail.
Specifically, these steps may preferably: comprise three
longitudinally extending surfaces 5, 6 and 7. The outer
surfaces 5 and 6 preferably are substantially paralle] and
extend inwardly from, and at an angle to the perpendicu-
lar of, the sides, and toward the center of the rail. The
intermediate surface 7 is disposed at a relatively wide
angle to and connects the surfaces 5 and 6 along the cen-
ter portion of the edge rail and forms a step or shoulder
therebetween. The two edge rails of a unit are oppo-
sitely formed or positioned so that they will interlockingly
engage the edge rails of adjacent units and facilitate
assembly as will be hereinafter described.

In order to seal the joint between units, and also to
assist in the interlocking of these units, the panels 3 and
4 may be secured to the edge rails 4 in staggered rela-
tion to one another. The panel 3, for instance, may be
positioned with one longitudinal edge substantially mid-
way of the side of one edge rail to provide an offset or
step 8, and with its other longitudinal edge overlapping
and extending beyond the outer face of the opposite edge
rail to provide a flange. 9. The panel 4 is reversely posi-
tioned with respect to the panel 3 to provide an offset
or step 10 on the cpposite side of the same edge rail from
the flange 9 and to provide a flange 11 opposite. the offset
step 8. With this construction, the flange portions of
the respective panels will overlap the joint between the
edge rails of adjacent units and nest in the offset steps in
the abutting edge rails.

When assembling a building with' the present building
units, two units' are placed in edge-to-edge position and
the units are joined by means of bolts B extending per-
pendicularly through the abutting edge rails 2. It should
be noted that the bolts B are standard carriage bolts
which have a square shank portion immediately adjacent
the bolt head. Due to the fact that, in the erection of
a building, the units are of closed, box structure and are
sequentially positioned, the bolts must be passed through
the abutting edge rails which are completely enclosed
and are remote from the free edge of the last positioned
unit.

It will be obvious that under the foregoing circum-
stances, special means must be provided for positioning
the bolts and for drawing them up into place. To this
end, the opposite edge rails have formed therein aligned
bolt holes 12, so that the bolts B may be inserted through
the unit and seated in the aligned holes 12 in the oppo-
site edge rail as well as the abutting edge. rail of the
adjacent unit. The bolt holes 12, as shown in Figs. 1
and 9, are in the form of keyhole openings, the enlarged
upper portions being of sufficient size to permit the pas-
sage of the bolt B, its companion nut, a washer if neces-
sary, and the head of the wrench 15. The lower portion
of the opening is of sufficient width to receive the shank
of the bolt and snugly fit two opposite sides of the square
portion on the bolt shank.

The bolts are inserted by an elongated wrench 15
which is specially designed to support, insert through the
unit and then operate a bolt. The wreach 15 comprises
an elongated shank 16 having a handle 17 at one end
and a head 18 at the other end. The shank 16 of the
wrench preferably is: of a diameter no greater than that
of the bolts B, so that the wrench shank can be lowered
to fit into the slot of the keyhole in the free edge rail in
order to lower the bolt into the slot of the keyhole in the
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opposite rail. - The wrench shank 16 preferably is slightly
less in diameter than the width of the keyhole slot so
that it will be free to rotate while in the slot.

The wrench head 18, as best shown in Figs. 5 and 6,
comprises a body 19, having a cylindrical axial bore 20
cpening through the forward end thereof, the outer end
portion of the body around the bore being formed as a
wrench socket 21 for receiving and cooperating with a
bolt nut. A sleeve 22, which is shorter than the bore
20, is fixed within the bore 20 with its outer end prefer-
ably substantiaily coinciding with the inner end of the
socket 21.  The sleeve 22 has a cylindrical bore 23 in
which is slidably and rotatably mounted a sleeve 24 that
is provided at its inner end with a flange 25 slidable
within the bore 29.

The sleeve 24 also has an axial bore 26 and at least
the forward end of this bore 26 is internally threaded
to receive the threaded end of a bolt B. A coiled spring
27 is fitted within the bore 20, around the sleeve 24 and
interposed between the flange 25 and the inner end of
the fixed sleeve 22. The ends of the spring 27 are turned
outwardly and are respectively seated in small holes 28
and 29 in the inner end of the fixed sleeve 22 and the
flange 25, respectively. - Thus, the coiled spring 27 biases
the threaded sleeve 24 into the body 19 and resists rela-
tive rotation therebetween.

When it is desired to couple two of the building units,
a pair of washers if necessary, may be placed upon a
bolt B, and a nut threaded on the end of the bolt. The
threaded end of the bolt is then threaded into the bore
26 of the sleeve 24 far enough to support the bolt in
alignment with the body of the wrench. The Dolt is
then pulled to slide the sleeve 24 out, as shown in
Fig. 5, whereupon the nut is threaded back substantially
against the end of the sleeve and aligned with- the socket
21, the sleeve 24 then being retracted by the spring 27
to seat the nut in the socket 21, as shown in Fig. 6.

Two of the units 1 are then assembled by positioning
them in edge-to-edge relation with the. stepped open
faces of the edge rails 2 substantially interfitting and
with at least one keyhole 12 of each of the abutting edge
rails in 2 in alignment, The wrench i85, carrying a bolt
B, is then passed through the upper part of the keyhole
12 in the free edge rail which corresponds to the aligned
keyholes in the abutting edge rails, as shown in Figs. 2-4.
The wrench, with the bolt, is passed through the unit
and the bolt is inserted through the upper parts of the
aligned keyholes in the opposite edge rail and the edge
rail of the abutting unit, as shown in Fig. 3. By means
of the wrench, the bolt is so positioned that the bolt
head is on the inside of one abutting edge rail and the
nut on the inside of the other abutting edge rail.

The wrench is then lowered, as shown in Fig. 4, so
that the shank of the wrench is inserted into the lower
slot of the keyhole in the free edge rail and the belt is
inserted into the lower slots of the two keyholes in the
abutting edge rails, which slots are of sufficient width to
receive the bolt shank but of less width than the bolt
head and the nut, and washers if they are used. The
lower portion, at least, of the slots is of a width to snugly
fit two opposite sides of the square portion on the shank
of the bolt B adjacent the bolt head to prevent the bolt
from turning. The wrench is then turned to thread and
tighten the nut on the bolt to clamp the abutting edge
rails together.

When the nut is tight on the bolt B the wrench 15 is
then removed from the bolt and withdrawn through the
keyhole in the free edge rail of the unit. To remove
the wrench from the bolt, the handle 17 is pulled in
opposition to the spring 27, to withdraw the socket 21
from the nut. The wrench is then rotated to unthread
the sleeve 24 from the bolt. The sleeve 24 is restrained
against rotation in the bore 23 and caused to rotate with
the wrench by the spring 27 due to the anchoring of
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its ends.in the holes 28 and 29. 'This step is illustrated
in Fig. 2. ‘

‘As hereinbefore noted, when the units 1 are assembled,
they are juxtapositioned to align at least one pair of
corresponding keyholes 12 in the abutting edge rails 2.
Normally, of course, the edge rails will properly interfit
and each of the respective pair of keyholes will be in
alignment. Frequently, however, at least one of the edge
rails will be warped, particularly if it is formed of
unseasoned wood. In this case, the keyholes of the
abutting edge rails will not automatically be aligned and
it will be necessary to draw the warped rail or rails
into interlocking position so that their corresponding
keyholes will be aligned.

One of the primary advantages of the invention resides
in the facility with which the foregoing difficulty is
overcome by the inherent characterisiics of the present
invention. As previously described, the open faces of
the edge rails are formed with angular stepped surfaces
5, 6 and 7 which are disposed at relatively wide angles.
Moreover, there is only one overlapping flange 9 or 11
disposed along only one side of each rail.

Because of this construction, even if one or both of
the abutting rails are warped, the widely angular surfaces
can be sufficiently interfitted for at least a porticn of
their length to effectively align one pair of their keyholes
that will enable insertion of a beolt. Then, when the
bolt is tightened, the angular surfaces will cooperatively
cam the abutting rails into sufficiently interfitting relation
for an additional portion of their length to effectively
align the adjacent pair of keyholes. Obviously, the oper-
ation can be repeated until the rails are completely
interlocked.

As the overlapping flanges 9 or 11 are laterally dis-
posed along only one side of each edge rail, they will
not interfere with the interfitting of the angularly disposed
surfaces. On the contrary, these flanges will be drawn
laterally into nesting relation with the respective offsets
8 and 10 as the abutting angular surfaces 5, 6 and 7
cooperatively cam the juxiapositioned rails into inter-
fitting and interlocking alignment.

It will be readily appreciated that the cooperative action
of the angunlar surfaces 5, 6 and 7 and the lateral dis-
position of the overlapping flanges 9 and 1¢ is a distinct
advantage over known interlocks such, for example, as
the tongue and grocve. In the latter case, the tongue
and the groove must be drawn into alignment before the
tongue can be inserted into the groove and this is ex-
tremely difficult, particularly when dealing with rela-
tively thick members which are capable of use as studs,
joists and rafters.

Another principal advantage afforded by the invention
resides in the resistance to shear of the interlocked and
bolted edge rails. Any shear force that is exerted against
the abutting rails, such as indicated by the arrow S in
Fig. 2, is transposed into a camming action between the
angular surfaces 5, 6 and 7. This cam action tends to
cause the rails to directly separate, instead of just shift-
ing laterally, and such separation is taken longitudinally
by the bolt B which is the direction of their strongest
resistance. Moreover, as the bolts span the planes of
shear forces, they directly resist such forces. Finally,
the rails themselves have their strongest dimension dis-
posed in direct opposition to shear forces.

The edge rails 2 may be provided with flat inuer faces
and these faces may be perpendicular to the plane of the
unit 1, as shown in Fig. 12, or they may be angularly
dxsposed as shown in Fig. 15. Preferably, however, the
inner faces of the edge rails are provided with a centraily
disposed longitudinal channel 2’ which preferably has
sloping side walls, as shown in Fig. 2. By this construc-
tion; two interlocked rails form an I-beam as shown at

the right of Fig. 2. The channeled rail is advantageous .

because its weight is reduced without matemlly decreas-
ing its strength, any tendency to warp is reduced, the
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length of bolt required for connecting adjoining rails is
shortened, and the bolt heads and nuts are recessed.

When the edge rails 2 are formed from a material such
as wood, it is necessary to install washers on the bolts B,
as shown in Figs. 12 and 13, to prevent the bolt head and
the nut from chewing into the material. Tt is preferred,
however, to permanently install washer clips 35 on the
inner surfaces of the edge rails 2 adjacent the keyholes 12
prior to assembly, as best shown in Figs. 8-11.

The washer clip 35, as best shown in Fig. 11, comprises
a plate having a tongue 36 struck perpendicularly there-
from to form a slot 37 in the plate. The washer clip 35
is installed, as best shown in Figs. 8-10, by positioning
the plate 35 fiat against the inner face of the edge rail with
the tongue 36 inserted in and resting on the bottom of
the slot of a keyhole 12 with the washer slot 37 coinciding
with the keyhole slot. The tongue 36, or at least the
outer end thereof, is outwardly tapered or flared so as to
snugly fit between the sides of the keyhole slots and retain
the clip in position, as shown in Fig. 10.

The upper end of the slot 37 is also flared to free the
keyhole, as shown in Fig. 9, and to help guide a bolt in
position. The lower sides of the slot 37 are preferably
parallel and spaced to snugly receive the squared shank at
the head of the bolt so as to prevent turning of the bolt.
This slot may be stepped, as shown in Fig. 11, to accom-
modate different sized bolts. If desired, the plate 35
may have a hole 38 for a nail, as shown in Fig. §, to
prevent turning of the clip by the bolt or nut.

As previcusly noted, the unit preferably is of double-
walled construction so that it provides a finished building
structure when erected. The panels 3 and 4 may be pro-
vided with preformed finishes and decoration, that of the
outer panel 3 preferably being weatherproof, so that no
additional materials, labor or expense are necessary be-
yond the erection and assembly of the units. Moreover,
the units may be insulated and thus provide a complete
finished unitary structural element.

The insulation of the units 1 may be effected in any
desired manner and, as shown in Figs. 1-4, may comprise
loose fibrous insulation. If such insulation is employed,
it obviously would interfere with the passage of the bolts
through the unit during assembly of a building structure.
In order to maintain a clear path between the correspond-
ing keyholes 12 in the opposite edge rails 2 of a unit, a
tubular member 44 may be interposed between said rails
and aligned with the keyholes, as shown in Figs. 2—-4.

For standard sized units 1, the tube 40 may be of a
standard sized unitary member, as shown in Fig. 3. Con-
versely, for different sized units 1, the tube may comprise
a telescopic member, as shown in Figs. 2 and 4. The
tube 49 should be of a size to completely surround a
keyhole 12 and, therefore, is preferably oval in cross-
section, as shown in Fig. 7. Obviously, the tubes 40 are
useful in guiding the bolts through the units, whether or
not the loose insulation is employed.

In a building construction, the units 1 may be assem-
bled in edge-to-edge relation, as previously described, to
form a wall, floor, ceiling or roof. When building a
wall, particularly an cuter wall, the units may be assem-
bled at a corner in any desired manner. Preferably,
however, the units are joined at a corner by a corner
element 45, as best shown in Fig. 12. This corner
element 45 comprises an angular member having a stepped
face 46 on each branch 47 thereof to correspond to the
edge of the unit 1.

The branches 47 of the angle member 45 are provided

- with keyhoeles corresponding to those in the edge rails and

the faces 48§ of the branches 47 cpposite the stepped
faces are recessed around the keyholes to accommodate
the bolt heads or nuts as the case may be. The corner
element 45 may be assembled with the units in substan- -

. tially the same manner as the method. of assembling the -

%

units. The corner structure may be weather-sealed by
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corner laps 50 in the conventional manner to cover the
exposed bolt and nut recesses. The joints, particularly
of an outer wall, may also be weather-sealed or decora-
tively covered by strips 51, or the outer ‘wall may be
covered by a brick or other veneer and the inner wall
plastered or the like.

The wall units may be anchored to a floor or foundation
and to a ceiling or roof by enclosed connections. A suit-
able connection between the wall units and floor units is
shown in Fig. 13 as comprising angle brackets 55. The
base branches of the brackets are secured on the floor by
screws or the like in predetermined positions to accom-
modate ; abutting edge rails 2 between the upstanding
branches 57 of the brackets. The upstanding branches
are provided with keyholes which cecincide with keyholes
12 adjacent the ends of the edge rails. Thus, the edge
rails can be clamped together with the brackets 55 in the
usual manner and by a single bolt.

Although standard units may be used as floor units, in
Figures 13 and 14 an assembly of ficor units 1’ of special
construction is shown mounted on a foundation F. This
floor unit is quite similar to the standard unit in so far as
the edge rails 2 and the upper and lower panels 3 and 4’
are concerned. One difference in the floor resides in the
fact that the lower panel 4’ is placed so that its side edges
are flush with the side edges of the edge rails. This is
to permit the use of stiffener plates 60 between units.
Plates 60 are wider than the thickness of a unit and extend
below the unit a substantial distance. The upper portion
of the plate is bent into an angular step 61 to conform to
the stepped joint between unmits. These plates increase
the load-bearing capacity of the assembled units by im-
parting a truss action between spans. The stiffener plates
may be provided with openings 62, so that these plates may
serve as hangers for conduits or the like.

The floor unit may be provided with a partition 64 fitted
into grooves 65 in the inner faces of the edge rails. The
partition is located in the lower part of the unit, and the
compartment or cell formed between the partition and the
lower panel 4 may be filled with insulation. 71.:

Extending between the edge rails at spaced intervals in
the upper part of the unit are cross bridges 66 which
extend from the partition 64 to the underside of the upper
panel 3.© These bridges serve to strengthen the floor and
supply added rigidity to the units. . Openings 67 may be
provided in the cross bridges 66 to permit the passage of
water or electrical conduits.

The lower panels may be supplied with pressed metal
U-shaped cleats 68 for strengthening purposes. Obvi-
ously, the stiffener plates 60 are provided with keyholes
corresponding to those in the edge rails. The floor unit is
also suitable for use as a.roof unit, and it wiil be noted
that as either flocring or roof, the edge rails serve as joists
to support the weight. The truss-like stiffener plates and
bridges substantially increase the strength of the assem-
bled fioor or roof. The outside edge rail of the assembled
floor may be finished off by an edge member 72, similar
in principle to the corner member 45, and sealed by a
weather strip 73.

The units 1 may comprise different modifications for
different. uses, to provide different finishes, or to accom-
modate different methods of fabrication or the like.  For
example, the units may be internally divided intc com-
partments or to facilitate insulating the units or for other
purposes.. Such a unit is shown in Figs. 12-14 wherein
the edge rails 2 have the longitudinally extending grooves
65 formed in their inner faces. The grooves extend the
full length of the rails and receive the side edges of inner
partitions 64 which are longitudinally coextensive with the
edge rails. - The grooves and partitions are similar to those
in the floor unit except that there are a plurality of them
to divide the unit into compartments to provide a cellular
structure. Conduits, pipes or the like may be run through
one or more of the compartments or cells.
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The outer and inner panels 3 and 4 may be strength-
ened, if desired, by the pressed metal cleats 68 which.are
secured transversely of the panels, as by screws. The
number of cleats used on each panel will depend, to a
large extent, upon the size of the panel and the load to
be imposed upon the unit. The depth of the cleats is less
than the distance from the outer and inner panels to the
partitions 64 so that they do not interrupt the continuity
of the cells between the panels and the partitions.

In the central cell, between the partitions 64, spread
coil springs 69 are positioned to bear against the parti-
tions to prevent them from bulging inwardly.. The springs
are fastened at their ends to the partitions 64 and are held
in alignment by means of wire clips 70 passing around
the spring wire and through the partitions. The coiled
springs 69 preferably have all of their convolutions, ex-
cept a few at each end, spread so that the points of contact
with the partitions are wider spaced than would ordinarily
be the case to provide a more yielding support, and also
to facilitate passage of the bolts through the central cell.

By reason of its cellular construction, the building unit
may easily be insulated. Insulating material 71 of any
well known type can be inserted into the outer cells be-
tween the partitions and the panels. The insulating effi-
ciency of the unit may further be increased by the use of
reflecting surfaces applied to the interior walls of the cells
by the use of lustrous paints or foils.

Another modification of the unit 1, as shown in Figure
15, employs edge rails 2 that are inclined relative to the
side panels. An inner panel 4 may be composed of ply-
wood and may be given any desired finish. The outer
panel 3 has its side edges shaped to form a continuation
of the angularly stepped configuration of the outer faces
of the edge rails. Panel 3 has one edge provided with a
partial angular offset 8 and its opposite edge provided with
a partial angular flange 9. When two of these units are
assembled, the flange of one unit fits into the offset of the
next. This added to the step-joint of the edge rails, and
the overlapping of the edge rail by the flange 11 of panel
4, forms an extremely rigid as well as weather-tight joint
when the units are bolted together.

Figure 16 shows still other modifications of the unit. In
the central and right-hand units, the edge rails 2 and inner
and outer panels may be integral and formed by casting
or by extrusion of metal, plastic or the like. In the left-
hand unit the edge rails are separately cast or extruded
and separate side panels are attached to the rails as by
screws or the like. In horizontal cross-section, the edge
rails of these units are shown as being angularly disposed
with respect to the panels, and the stepped joint is moved
from the center of the edge rails toward the sides thereof.

These units are shown as of cellular construction and
the left-hand and central units are shown as having the
vertical grooves 65 to serve as guides for the removable
partitions 64 while the right-hand unit has integral par-
titions 64’. These units are to be secured together by
bolts B’ having angularly disposed heads and washers to
accommodate the inclined walls. In addition, holes 74
and 75 may be formed in the flanges and steps respec-
tively, so that bolts 76 may be inserted to further aid in
holding the units together. The left-hand unit with sep--
arate edge rails is especially adaptable as a fill-in unit, for
small spaces.

With the extruded types especially, cover plates 77, as
fragmentarily shown in Figs. 17 and 18, may be used to
close the ends of the units. These covers are of pressed
metal and are substantially pan-shaped, having a bottom
78 and a surrounding side flange 79. The cover is shaped
to fit the inside of the unit, the flange being slightly fared
to yieldingly bear against the. inner surfaces of the side
rails and panels. Recesses 80 are formed in the flange to
receive the partitions.

The units may also comprise a sheet metal construction
as shown in Figs. 19, 20 and 21. In Fig. 19 the unit com-

prises a single sheet 85 bent to form the side panels and
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edge rails with the sheet edges 86 overlapped along one
edge rail and secured by spot welding, metal adhesive or
other suitable means. In contrast, in Figs. 20 and 21 the
units comprise a pair of sheets 854 and 855 which are re-
spectively bent to form one side panel and part of the two
edge rails, with the edges 86 of each pair of sheets spaced
by an insulating element. )

The unit of Fig. 19 is more especially adapted for in-
ternal wall construction. The edge rails are formed ex-
clusively by the metal sheet 85 and special stepped
washers 87 are required to accommcdate the stepped sheet
metal edge rails for the bolts B. These units may be
insulated for temperature or sound and fibrous bats are
shown as lining the side panels:

The unit of Fig. 20 has the sheet edges 86 offset and
parallelly overlapping, with a relatively thick strip 83
interposed between the overlapping edges and forming the
step therebetween. This unit may be employed in an
outer wall and for this purpose at least the outer panel, if
not the inner panel, may be strengthened by a liner 89 of
plywood, asbestos or hard fiber board or other suitable
sheet material. This liner may be cemented to the sheet
metal and preferably also has insulation properties and
acts as a vapor barrier.

This unit may comprise sheet metal partitions 64 and
one or both outer compartments may contain insulation.
To adapt this unit, and even the unit of Fig. 19, for outer
wall construction, the outer joints between the edge rails
may be covered by a springy metal joint strip 90 that is
secured by corrugated weather strip nails 91 driven into
the joint between the edge rails. The strip 90 is filled
with a sealing compound such as caulking cement or
other suitable material.

The unit shown in Fig. 21 has the metal sheets 854 and
85b secured to and spaced by standard edge rails, the
edges 86 of the sheets seating in grooves 92 in the angular
surfaces on the outer faces of the rails. The rails may
be provided with offsets at their inner corners to accom-
modate the edges of the liner 89. These units are partic-
ularly adapted for outer wall construction by providing an
offset 93 in the outer side of one edge rail, to which the
metal sheet 854 conforms, to receive a flange 94 formed
by a reverse fold along the opposite side of the sheet 85
of the adjoining unit and thereby provide a lap joint. In
order to prevent moisture or air leakage, a non-hardening
material, such as a bituminous paint is applied to the lap
joint when the units are assembled.

It will be understood that all outer wall units will be
constructed as load bearing units, and these units may
be employed for interior construction where load sup-
porting is required. Interior wall units which are for
partitions only, and not load bearing, may be of lighter
construction.

From the foregoing description, it will be apparent that
the present invention contemplates an efficient construc-
tion unit having ease of assembly to provide a finished
construction. This construction may be permanent in
nature and yet it is advantageous over temporary con-
struction in that it may be readily disassembled by merely
reversing the method of erection and substantially com-
pletely salvaged.

Obviously, the units 1 may comprise built-in windows
or doors, and, if desired, either or both of the outer and
inner panels 3 and 4 may comprise transparent or translu-
cent materials. Moreover, as shown in Figs. 22 and 23,
light transmitting sections, and accessories thereto if de-
sired, may be built directly into.the units. . Such sections,
as shown in Fig. 23, may comprise transparent or translu-
cent panels 100 in frames 101 which seat in and overlap
openings 102 in the side panels. ) . _

While such sections may. be rigidly interposed in the
side panels, for many constructions it is desirable to
afford ‘means. for. interrupting the visibility through. the
panels 100. To this end, a blind or shade, such as'a
roller shade 103, may be mounted directly within the
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unit, and between the panels 100. Moreover, it is fre-
quently desirable to mount a light unit 184 within the
unit for indirect lighting effects.

These accessories will preferably be located beyond the
line of sight through the panels 109 and are shown as
being thereabove. Remote controls may be provided on
the inner side of the unit as by means of a switch 105 for
the light unit 104 and a pull cord 106 for the shade 103,
said cord being trained around a pulley 187 and passing
through an aperture 198 in the inner panel 4. The inner
frame 101 may be mounted on hinges 110, as shown in
Fig. 22, for accessibility to the accessories within the unit.

As the openings 102 tend to weaken the side panels 3
and 4, and thus weaken the entire unit, it is desirable to
provide internal braces for the units, Such braces are
particularly desirable for these last described units but
they may be incorporated in any of the different types of
units when required. A particularly suitable form of
brace is shown in Figs. 23-26.

The structure of this preferred brace is best shown in
Fig. 24 as comprising a pair of cross braces 115, a pair
of struts 116 and a suitable fastener 117 such as a bolt,
nut and lock washer. The cross braces are identical but
oppositely dispcsed and the struts 116 are identical but
reversely disposed in assembly. In certain instances, a
closure plate 118 will be interposed between the cross
braces.

Each cross brace comprises an elongated plate 120 hav-
ing a slot 121 at one end and perpendicular ears 122 at the
other end with flanges 123 along its side edges. In as-
sembly, the braces 115 are turned end-to-end for attach-
ment of the ears 122 to the edge rails 2 and back-to-back
to enable registry of their slots 121 without interference
by their flanges 123. When the braces are adjusted as to
length so that the ears 122 engage the edge rails, the
braces may be secured by the bolt 117 inserted through.
the registered slots 121.

Th struts 116 each comprise a strip 125 having angu-
larly bent tabs at each end, the tab 121 at one end having
a hole 127 for receiving the bolt 117 and the tab 128 at.
the opposite end being adapted to be secured to the re- -
spective edge rail 2. In assembly, the struts 116 extend :
at angles to the braces 115, as best shown in Fig. 26. The-
closure plate 118 is interposed between the braces 115.
to substantially close or partition transversely the interior -
of the unit 1 for retaining loose insulation or the like, as
shown in Fig. 23, :

Although certain specific embodiments of the invention
have been shown and described, it is obvious that many .
modifications thereof are possible. The invention, there-
fore, is not to be restricted except in so far as necessitated
by the prior art and by the spirit of the appended claims..

What I claim is:

1. A prefabricated building unit comprising spaced.
edge rails and spaced panels respectively connecting both
sides of said edge rails and forming a closed double-wall
building unit, said edge rails having longitudinally extend: -
ing rectilinear surfaces on their opposed outer faces and:
defining external and reentrant angles respectively on:
each face, the angles on one edge rail being complemen-:
tary to the angles on the other edge rail and adapted to-
wedgingly interfit with the angles on the edge rail of a
juxtaposed unit, the rectilinear surfaces of said outer faces
all being inclined to the transverse planes perpendicular
to said unit to be self-aligning and have a high resistance-
to shear in either direction transversely of the unit, said"
edge rails having a plurality of aligned keyhcle shaped -
openings sequentially spaced along the length thereof, said-
openings being parallel with said panels and opening
through the angle faces .of said edge rails and having-
enlarged upper portions for passing bolts and narrow
lower portions for receiving the shanks of such bolts,
corresponding openings in said spaced edge rails being
aligned, the interior of said unit between said aligned
oopenings being open and defining unobstructed paths-be-
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tween said aligned. openings and enabling the passing of
bolts through a keyhole opening in one. edge rail and
through said unit to be seated in the lower narrow portions
of the corresponding juxtaposed keyholé openings in the
opposite edge rail and the mating edge rail of a juxtaposed
unit, whereby the bolts will span the mating edge rails
of juxtaposed units and releasably tie the units together in
a rigid monolithic structure.

2. A prefabricated building unit comprising spaced edge
rails and spaced panels respectively connecting both sides
of said edge rails and forming a closed double-wall build-
ing unit, said edge rails and panels being formed integ-
rally from a single unit of material, said edge rails having
longitudinally extending rectilinear surfaces on their op-
posed outer faces and defining external and reentrant an-
gles respectively on each face, the angles on one edge rail
being complementary to the angles on the other edge rail
and adapted to wedgingly interfit with the angles on the
edge rail of a juxtaposed unit, the rectilinear surfaces of
said outer faces all being inclined to the transverse planes
perpendicular to said unit to be self-aligning and have a
high resistance to shear in either direction transversely of
the unit, said edge rails having a plurality of alizned key-
hole shaped openings sequentially spaced along the length
thereof, said openings being parallel with said panels and
opening through the angle faces of said edge rails and hav-
ing enlarged upper portions for passing bolts and narrow
lower porticns for receiving the shanks of such bolts, cor-
responding openings in. said spaced edge rails being
aligned, the interior of :said unit between said aligned
openings being open and defining unobstructed paths be-
tween said aligned openings and enabling the passing of
bolts through a keyhole opening in one edge rail and
through said unit tc be seated in the lower narrow portions
of the corresponding juxtaposed keyhole openings in the
opposite edge rail and the mating edge rail of a juxta-
posed unit, whereby the bolts will span the mating edge
rails of juxtaposed units and releasably tie the units to-
gether in a rigid monolithic structure,

3. A prefabricated building unit comprising spaced edge
rails and spaced side panels respectively connecting both
sides of said edge rails and forming a closed double-wall
building unit, said edge rails and side panels being com-
posed of a metal sheet bent to. form with its opposite side
edges overlapping and secured to each other along one
edge rail, said edge rails having longitudinally extending
rectilinear. surfaces on their opposed outer faces and de-
fining external and reentrant angles respectively on each
face, the angles on one edge rail being complementary to
the angles on the other edge rail and adapted to wedg-
ingly interfit with the angles on the edge rail of a juxta-
posed unit, the rectilinear surfaces of said outer faces all
being inclined to the transverse planes perpendicular. to
said unit to be self-aligning and have a high resistance to
shear in either direction transversely of the unit, said edge
rails having a plurality of aligned keyhole shaped openings
sequentially spaced along the length thereof, said openings
being parallel with said panels and opening through the
angle faces of said edge rails and having enlarged upper
portions for passing bolts and narrow lower portions for
receiving the shanks of such bolts, corresponding openings
in said spaced edge rails being aligned, the interior of said
unit between said aligned openings being open and defin-
ing uncbstructed paths between said aligned openings and
enabling the passing of bolts through a keyhole opening
in one edge rail and through said unit to be seated in
the lower narrow portions of the corresponding juxtaposed
keyhole openings in the cpposite edge rail and the mating
edge rail of a juxtaposed unit, whereby the bolts will span
the mating edge rails of juxtaposed units and releasably
tie the units together in a rigid monolithic structure.

4. A prefabricated building unit comprising spaced edge
rails and spaced panels respectively connecting both sides

of said edge rails und forming a closed double-wall build-

ing unit, said edge rails having longitudinally extending
rectilinear surfaces on their opposed outer faces and defin-
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ing external and reentrant angles respectively on each face,
the angles on one edge rail being complementary to the
angles on the other edge rail and adapted to wedgingly
interfit with the angles on the edge rail of a juxtaposed
unit, the rectilinear surfaces of said outer faces all being
inclined to the transverse planes perpendicular to said
unit to be self-aligning and have a high resistance to shear
in either direction transversely of the unit, said edge rails
having a plurality of aligned keyhole shaped openings
sequentially spaced along the length thereof, said openings
being parallel with said panels and opening through the
angle faces of said edge rails and having enlarged upper
portions for passing bolts and narrow lower portions for
receiving the shanks of such bolts, washer clips each com-
prising a plate having a tongue struck therefrom and form-
ing a slot, said clips being mounted against the inner ad-
jacent faces of said spaced edge rails one at each said open-
ing with their tongues respectively seated in the bottoms
of the lower narrow portions of said openings and the
plate slots coinciding with said openings, corresponding
openings in said spaced edge rails being aligned, the in-
terior of said unit between said aligned openings being
open and defining unobstructed paths between said aligned
openings and enabling the passing of bolts through a key-
hole opening in one edge rail and through said unit to be
seated in the lower narrow portions of the corresponding
juxtaposed keyhole openings in the opposite edge rail and
the mating edge rail of a juxtaposed unit, whereby the
bolts will span the mating edge rails of juxtaposed units
and releasably tie the units together in a rigid monolithic
structure.

5. A prefabricated building unit comprising spaced edge
rails and spaced side panels respectively connecting both
sides of said edge rails and forming a closed double-wall
building unit, said edge rails having longitudinally ex-
tending rectilinear surfaces on their opposed outer faces
and defining external and reentrant angles respectively on
each face, the angles on one edge rail being complemen-
tary to the angles on the other edge rail and adapted to
wedgingly interfit with the angles on the edge rail of a
juxtaposed unit, the rectilinear surfaces of said outer faces
all being inclined to the transverse planes perpendicular to
said unit to be self-aligning and have a high resistance to
shear in either direction transversely of the unit, the longi-
tudinal side edge of at least one side panel -extending
beyond the outer face of the adjacent edge rail to form
a joint covering flange and the opposite side edge of said
panel being longitudinally recessed from the outer face
of the adjacent edge rail for reception of the joint covering
fiange on a juxtaposed unit, said edge rails having a plu-
rality. of aligned keyhole shaped openings sequentially
spaced along the length thereof, said openings being
parallel with said panels and opening through the angle
faces of said edge rails and having enlarged upper por-
tions for passing bolts and narrow lower portions for

-receiving the shanks of such bolts, correspending openings

in said spaced edge rails being aligned, the interior of said
unit between said aligned openings being open and defin-
ing unobstructed paths between said aligned openings and
enabling the passing of bolts through a keyhole opening
in one edge rail and through said unit to be seated in the
lower narrow portions of the corresponding juxtaposed
keyhole openings in the opposite edge rail and the mating
edge rail of a juxtaposed unit, whereby the bolts will span
the mating edge rails of juxtaposed units and releasably
tie the units together in a rigid monolithic structure,

6. A prefabricated building construction comprising a
plurality of building units each including spaced edge
rails and spaced side panels respectively connecting both
sides of said edge rails and forming a closed double-wall

‘building unit, said edge rails having longitudinally ex-

tending rectilinear surfaces on their opposed outer faces
and defining external and reentrant angles respectively on
each face, the angles on one edge rail being complemen-
tary to the angles on the other edge rail and adapted to
wedgingly interfit with the angles on the edge rail of a
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juxtaposed unit, the rectilinear surfaces of said outer
faces all being inclined to the transverse planes perpen-
dicular to said unit to be self-aligning and have a high
resistance to shear in either direction transversely of the
unit, said edge rails having a plurality of aligned key-
hole shaped openings sequentially spaced along the length
thereof, said openings being parallel with said panels
and opening through the angle faces of said edge rails
and having enlarged upper portions for passing bolts and
narrow lower portions for receiving the shanks of such
bolts, corresponding openings in said spaced edge rails
being aligned, the interior of said unit between said
aligned openings being open and defining unobstructed
paths between said aligned openings and enabling the
passing of bolts through a keyhole opening in one edge
rail and through said unit to be seated in the lower nar-
row portions of the corresponding juxtaposed keyhole
openings in the opposite edge rail and the mating edge
rail of a juxtaposed unit, said building units being juxta-
posed with an edge rail of one unit wedgingly interfitted
with the complementary edge rail of a juxtaposed unit,
a stiffener plate angled to conform to said edge rail an-
gles and disposed between the interfitted edge rails of
juxtaposed units, said plate having a plurality of keyhole
openings corresponding to the openings in said edge rails,
and bolts extending through the aligned openings of
juxtaposed edge rails and the interposed plate and form-
ing a rigid monolithic structure.

7. A prefabricated building unit according to claim 1
comprising tube-like members extending through said unit
between said edge rails and respectively aligned with
each pair of aligned openings in said edge rails and de-
fining said unobstructed paths.

8. A prefabricated building unit according to claim 7
wherein said tube-like members are constituted by tele-
scopic elements.

9. A prefabricated building unit according to claim 1
wherein said panels comprise metal sheets and said edge
rails comprise a material resistant to thermal conductivity
and form a thermal barrier between said metal sheets.
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10. A prefabricated building unit according to claim 1
wherein said panels comprise metal sheets having their
longitudinal edge portions bent inwardly and forming the
respectively outer rectilinear surfaces of said edge rails,
the longitudinal edge portion of one panel at each edge
rail extending in overlapping relation to the adjacent edge
portion of the other panel but offset therefrom in the
plane of the unit and terminating in spaced relation to
said other panel, said edge rails comprising a bar of ma-
terial resistant to thermal conductivity and sandwiched
between said overlapping edge portions with one face
thereof exposed and defining an intermediate rectilinear
surface of each edge rail to form a thermal barrier be-
tween said metal panels.
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