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5 Caims. (C. 237-54) 

The present invention relates to constructional ele 
ments, more particularly to a constructional element, 
which permits combination and assembly with other 
similar elements in a variety of WayS. 

In the standard practice of forming structures from 
elements such as plane angle bars the drilling of the 
holes in the respective elements of the structures to re 
ceive bolts, rivets or the like fixing means must be per 
formed in advance according to the appropriate measure 
ments, or must be effected in situ. Either method entails 
considerable expenditure of time and labour. Conse 
quently attempts have been made to design standardized 
constructional elements such as angle bars wherein holes 
or slots for the fixing means are pre-formed in the ele 
ment itself according to a fixed pattern capable of mass 
production, the said holes or slots being located in such 
positions as to afford a number of possible Ways of 
assembling two or more of the elements together. Such 
elements are usually subject to certain limitations in re 
spect of modes of assembly or adjustability. 
An object of this invention is to provide a novel con 

structional element having pre-formed slots for fixing 
means, the slots having a shape and formation permit 
ting a high degree of flexibility in respect of the num 
ber of possible modes of assembly, and allowing a high 
degree of adjustability between the elements when Se 
curing them together in different modes of assembly. 
A further object of the invention is to provide a pre 

fabricated constructional element in the form of an 
angle bar slotted to receive fixing bolts and having uni 
versal adjustability for joint making at least in the case 
of two bars at right angles, whilst also permitting the 
formation of joints at other angles and of a telescoped 
joint between two bars. 
A further object is to provide a pre-fabricated bar 

slotted such that square shank fixing bolts may be uni 
versally employed for parallel or right angle joints. 
A further object is the employment of standardized 

slotted bars with a special form of square shank bolt al 
lowing the making of joints between two bars at any 
angle. 
A further object is to provide a pre-fabricated angle 

bar slotted to receive fixing bolts and permitting the 
making of bolted or the like joints between parallel bars 
or two bars at right-angles, employing in either case the 
minimum number of bolts and without trimming off waste 
sections from either bar. 

According to the present invention a constructional 
element or bar or the like form is provided with a row 
of uniformly spaced slots inclined to the length of the 
bar such that when two such elements are superimposed 
at right-angles the said slots provide an infinite number 
of adjusted positions of the two elements in the directions 
of their respective lengths in each of which positions there 
is partial coincidence of the slots sufficient for at least 
one fixing bolt of thickness equal to the slot width. 
A particularly preferred embodiment of the invention 

5 

O 

5 

20 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2 
is that in which the slots are of chevron or like shape, 
and the most useful form of constructional element for 
all practical purposes is a bar of right-angle section hav 
ing one row of equally spaced slots in each limb or flange 
thereof arranged on a line parallel to the length of the 
bar. In one case the two flanges of the bar may be 
identical as regards their dimensions and slot forma 
tion. In another case the flanges may differ in width 
and in the slot dimensions; and such a non-symmetrical 
bar has certain advantages over the symmetrical type. 
The slots are spaced at constant-pitch on the longitudinal 
centre line of each limb or on a line parallel thereto. 
The relation between the pitch and the dimensions of 
the slots may be various in order to obtain universal 
adjustability. In the case of symmetrical chevron-shaped 
slots, it is preferred to make the slot pitch equal to the 
hypotenuse of each chevron shaped slot measured inside 
the arms of the slot. 
A further preferred embodiment comprises a right 

angle section bar as above described in which the limbs 
are of different width, the narrower limb having prefer 
ably a single row of equal-armed slots of chevron shape 
centred thereon, and the wider limb having a single row 
of L-shaped slots whose shorter arms are equal to the 
arms of the chevron slots of the first mentioned limb. 
The merits of such --shaped slots will be described here 
inafter in more detail. 
A further feature of the invention is a joint made 

between two or more of such bars, either of the type 
having equal flanges, or the type having unequal flanges, 
with a type of coach bolt whose square shank is not 
greater than, and preferably equal to, one thickness of the 
fiange of the bar. 

in order that the above and other features of the 
invention may be more readily understood, examples of 
preferred embodiments of the invention will now be de 
scribed in more detail with reference to the accompany 
ing drawings, in which, 

Fig. 1 is a perspective view of a portion of a con 
structional element according to the invention; 

Fig. 2 is a perspective view of one form of inside right 
angle joint made between two of the elements shown in 
Fig. 1; 

Fig. 3 is a cross-section of the joint shown in Fig. 2 
along the line II-III of Fig. 2 and showing a preferred 
form of fixing bolt; 

Fig. 4 is an elevational view of an outside right-angle 
joint showing a maximum of coincidence of the fixing 
slots; 

Fig. 5 is an elevation of one form of joint where the 
elements have their long axes parallel and showing one 
postion of minimum slot coincidence; 

Fig. 6 is a cross-section through the joint of Fig. 5 
along the line V-VI; 

Fig. 7 is a view, partially in perspective, of another 
form of constructional element; 

Fig. 8 is an elevation of an outside right-angle joint 
between two elements showing one position of minimum 
slot coincidence; 

Fig. 9 is an elevation of a lap joint; 
Fig. 10 is a perspective view of one form of right-angle 

joint between three elements; 
Fig. 11 is a fragmentary view showing part of a joint 

between two elements at an oblique angle; 
Fig. 12 is a perspective view of another form of fixing 

bolt. 
Referring now to the drawings and in particular to 

Fig. 1, the constructional element comprises an angle bar 
of right-angle section having in each of its equal limbs 
or flanges i and 2 a row of chevron shaped slots spaced 
at constant pitch and centred symmetrically on the long 
axis of each limb. 
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The relative dimensions and spacing of the slots is 
shown most clearly in Fig. 3 where the slot width is . 
indicated as c, and the pitch d of the slots, i.e. the dis 
tance measured between the apices of successive chevron 
slots, is equal to the hypotenuse measured inside the arms 
of each slot, so that the inside length of each arm 

With the right-angle chevron slot shown, the condition 
for universal adjustability of two elements at right-angles, 
i. e. an overlapping of slots in all positions giving access 
for at least one bolt of diameter equal to the slot width is 
that the pitch 

The strength of the element will however depend on the 
amount and situation of the removed metal, and will 
therefore depend on the dimensions of the width c and of 
the pitch d, and it is therefore preferred to take the limit 
ing case where 

In respect only of universal adjustability the width c 
of the slots is not critical, and may be chosen to suit 
the dimensions and material of the element having regard 
to the possible stresses which may be established in use 
and to the standard bolt sizes available for fixing. In 
the construction shown it is preferred to use a metal bar 
for example of rolled steel or light alloy of standard 
dimensions; the width a of each limb may be 2 inches 
and the thickness b will vary according to the material 
of the bar. In a metal bar of the dimensions above de 
scribed the preferred dimensions of the slots are as fol 
lows: - 

. d=1inch; c=% inch 
Where non-metallic materials are used, for example 

plastic, the thickness may be increased to obtain the de 
sired rigidity of the bar. 

With such dimensions, the pitch of the slots may be 
employed as a measure of a bar length and corresponding 

that shown in Fig. 2. Between the position of maximum 
overlap of slots as shown in Fig. 4 and minimum overlap 
as shown in Fig. 2 an infinite degree of intermediate ad 
justment is pessible in either of the two directions at 
right-angles for either of the joints. In the joint of Fig. 
4, as contrasted with that in Fig. 2, the elements are not 
held at right-angles by the abutting of a square end of one 

O 

element against the inside flange of the other element, and 
in such a case it may be convenient to use a type of coach 
bolt in which the length of the squared shank is equal 
to 1 /2 times the thickness b of the metal, so that upon 
insertion of the bolt the two elements are held at right 
angles on the said squared shank whilst the nut is being 
tightened. - 
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Fig. 5 is an elevation, and Fig. 6 is a section on the 
line V-W showing a joint between two parallel bars 
with the chevrons pointing in opposite directions. A 
near minimum position of overlap is shown at 18 allow 
ing the insertion of one fixing bolt in either of two posi 
ions of which cne is shown at B. The maximum degree 
of overlap for this kind of joint gives three bolt positions 
per slot pair. . . . . . . 

Fig. 7 is a partial perspective view of another preferred 
form of constructional element comprising a right-angle 
L-section bar having one flange 18 identical with the 
flange of the bar shown in Fig. 1, and a second flange 2 
of greater width g. In the wider flange 28, the slots are 
non-symmetrical, and as shown each L-shaped slot has a 

30 
short arm of inside length e and a long arm of inside. 
length 2e. The pitch and other dimensions of the slots 
are as in the bar shown in Fig. 1. The alignment of the 
slots in the adjacent flanges 18 and 2a is shown by the line 
X-Y, from which it is seen that the ends of the longer 
arms it of the slots lie intermediately between the pro 
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marks may be made on the bar at every 12th slot for 
example in the position f. Although any random lengths 
may be utilized, it is preferred to begin an uncut bar at 
an integral number of pitches from a mark f and to mark 
every twelfth slot from the bar end. - - 

Referring now to Fig. 2, a joint is shown between 
random lengths of two similar bars indicated generally 
by 20 and 21 and having their corresponding flanges num 
bered and 2. The bars are placed at right angles and 
one within the other, the slot coincidence being of the 
minimum order and allowing the insertion of only one 
fixing bolt A at the point of overlap of the slot 3 of bar 
20 and the underlying slots 4 and 5 of bar 2i. Other 
positions of overlap giving 2, 3 or more bolt positions 
may be obtained by relative motion of the bars in the 
direction of their length or transverse thereto. 
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As shown in Fig. 3 it is preferred to use a fixing bolt 
of coach type wherein the length of the squared shank is 
equal to the thickness b of the metal, and whose side of 
the squared shank is equal to the width c of the slot, so 
that the bolt is automatically locked against turning by its 
square shank fitting the walls of the slot in one flange 
only. This joint is partly stabilized by the squared ends 
of the inside bar 20 abutting against the flanges of the 
'outside bar 2. 

It will be understood that by reversing one or the other 
of the bars 20 or 21, an outside joint may be formed. 
Fig. 4 shows an elevation of such a joint, where the parts 
are adjusted to give the maximum degree of overlap be 
tween the slots, thus providing for three different single 
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weight per unit length. 

jections on to the line of bend of the adjacent arms 11 
of the slots in flange is. Such an arrangement gives a 
minimum slot cross-section on a transverse section through 
the bar and is therefore conducive to resistance to shear 
and bending stress. For the same reason the spacing h 
of the slot ends 50 from the angle of the bar is made 
greater than the spacing in of the slot ends 11 from the 
angle of the bar, thus increasing the total cross-section of 
metal at the bend without unduly increasing the total 

Fig. 8 is an elevation of a right-angled joint between 
two identical bars of the kind illustrated in Fig. 7. This 
joint is of the general type illustrated in Fig. 4, but in the 
case now being described there is shown one of the posi 
tions of minimum coincidence between the slots in a wide 
flange 28 of one bar and a similar wide flange 2 of a 
second bar. The positions of overlap of slots where con 
necting bolts may be inserted are indicated at 12 and 13, 
and these bolts may be either of the kind shown in Fig. 3 
or of the kind having a square shank of length greater 
than the metal thickness, for example 1/2 times the thick 
ness, as already described above. A position of partial 
coincidence between the slots may be obtained with any 
random length of flange 28, but in the present case the 
degree of minimum coincidence allows for two fixing 
bolts. it will be understood by comparison of the joint 
of Fig. 8 with the joint of Fig. 4 that other positions of 
partial coincidence of the slots may be found for the joint 
shown in Fig. 8, which will give more than two positions 
for fixing bolts up to a maximum which will be obtained 
when the bars are in relative positions equivalent to that 
shown in Fig. 4. . . . . . . . . . . . - . 

Fig. 9 is an elevation of a telescoped lap, joint made 
between two identical bars similar to that illustrated in 
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bolt positions where slots 6 and 7 overlap slots 8 and 9, 
and, in addition, complete coincidence of one half of slot 
7 and one half of slot 9. In the joint of Fig. 4, a mini 
mura overlap position may be found corresponding to 

Fig. 7. The joint shows one position of partial coinci 
dence which may be obtained between the slots 6 of the 
front bar of the slots 15 and the rear bar. Due to the 
thickness of the fiange of the bars, the centre line in one 
row of siots is displaced by an amount equal to b from 
the centre line of the other row of slots... Nevertheless 
the bars may be longitudinally adjusted to give partial 
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overlap for the insertion of two or more bolts in a num 
ber of different positions. This is true also for a tele 
scoped lap joint of two bars of the type shown in Fig. 1. 
As an example of the adaptability of the constructional 

element in joint making, one form of right-angle joint 
between three random lengths of bar is shown in Fig. 10, 
where the narrow and wide flanges of the respective bars 
are indicated by 13, 2a, b, 2b and 19, 29. The coin 
cidence of slots gives a choice of bolt fixing positions for 
the bar flanges in three planes at right-angles. Three 
bolts, one in each plane, for example at positions C, D, 
and E, are sufficient for locking the three lengths of bar 
together in the position shown, but further bolt positions 
are available if required. 

Fig. 11 illustrates how the bolt of the kind shown at A 
in Fig. 3 may be used also for oblique joints. The fianges 
of the two bars are indicated respectively by 1, 2 and 
ab, 2b. In the bolt position shown at F, the parallel sides 
of slot 7 of fange 2b retain the squared shank of the 
bolt whilst the threaded shank projects through slot 19 of 
flange 22. The conditions are similar but reversed if the 
bolt is placed first through flange 2. 

Fig. 12 shows an alternative form of bolt, which may 
be used in joints which are only accessible from one side 
of the structure. The bolt head is cast or ground to a 
thickness c equal to that of the squared shank, which is 
itself equal to the width of slot, so that the bolt may be 
passed head-first through one of the slots, and thereafter 
turned at right-angles to bring it into the fixing position. 
In this case also the length of the squared section of the 
shank is equal to the thickness b of the metal, but it may 
be made greater than one thickness and less than two 
thicknesses as already described above. 

Although all the possibilities of joints and composite 
beams have not been illustrated, it will be evident to 
those skilled in the art of constructional elements, that 
many other modes of assembly and constructional forms 
made up of the elements herein described and shown in 
the drawings are possible and that in every case where 
two bars of the type shown in Fig. 1 are at right-angles, at 
east one fixing bolt position is offered between the two 
bars thus giving an infinite number of adjusted positions 
in the directions of the lengths of the respective bars. 

In the case of a bar of the type shown in Fig. 7 at least 
two fixing bolt positions are offered in every position of 
two bars at right-angles. 
Where the bars are arranged with their long axes paral 

lel and the slots pointing in opposite directions, partial 
coincidence of the slots can always be obtained sufficient 
for the insertion of at least one bolt in the case of the 
bars shown in Fig. 1, and two bolts in the case of the bars 
shown in Fig. 7. 

Where the bars are arranged with their long axes 
parallel and the slots pointing in the same direction, bolt 
fixing positions are found at intervals depending on the 
pitch of the slots, and hence at least one bolt position 
can be found over an adjustment range not greater than 
the slot pitch. 

Modifications may be made in the relative dimensions 
and formation of the slots whilst retaining the benefits 
of the invention. For example a slot may be used having 
each arm of inside length 2e, which, in the case of a bar 
of the kind shown in Fig. 7, would necessitate a flange 
width greater than g, but would result in a greater pos 
sible number of bolt fixing holes for each adjusted posi 
tion of the bars. Furthermore, the slots need not be of 
continuous chevron shape but may be interrupted, for 
example at the apex by a web or webs of metal resulting 
in a corresponding increase in strength, but a decrease in 
the adjustability for fixing purposes, since such connecting 
webs will not be available as bolt apertures. 

I claim: 
1. A prefabricated constructional element comprising 
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6 
an L section angle bar having flanges of different width 
and slotted in each flange at equal intervals to provide 
fixing holes for bolts of diameter equal to the width of 
such slots to secure two of such elements together, the 
Said slots being of right-angle chevron shape similarly 
directed and with the arms directed substantially at 45° 
to the long axis of the bar and the pitch measured be 
tween the apices of adjacent slots being not greater than 
the hypotenuse measured across the arms of the slots; the 
apices of the slots all lying on a line parallel to the long 
axis of the bar. 

2. The prefabricated constructional element as claimed 
in claim 1 wherein a series of slots in the one flange are 
similarly oriented to a similar series of slots in the other 
flange of the bar and the slots in the respective flanges are 
identically placed with respect to a plane at right-angles 
to the long axis of the bar. 

3. A lap joint comprising two similar L-section angle 
bars placed with their long axes at right-angles, each of 
said bars having its flanges of different width, a series of 
slots equally spaced along the length of the flanges of 
each bar, said slots being of right-angle chevron form 
similarly directed and with the arms directed at 45 to the 
length of the bar, the pitch measured between apices of 
successive slots being inct greater than the hypotenuse 
measured across the arms of each slot, the apices of the 
slots of each bar lying on a line parallel to the long axis of 
the bar, and bolts passing through the intersection of two 
slot arms at right-angles in overlapping flanges of the re 
spective bars, said bolts having shank portions of length 
not greater than one thickness of a flange shaped to lock 
in one of said intersecting slots of the two overlapping 
flanges. 

4. A box joint comprising three similar L-section angle 
bars placed with their ends abutting and their respective 
long axes mutually at right-angles, each of said bars hav 
ing its flanges of different width, a series of slots equally 
spaced along the length of the flanges of each bar, said 
slots being of right-angle chevron form similarly directed 
and with the arms directed at 45 to the length of the bar, 
the pitch measured between the apices of successive slots 
being not greater than the hypotenuse measured across the 
arms of each slot, the apices of the slots of each bar 
lying on a line parallel to the long axis of the bar, and a 
bolt passing through a slot intersection point in each of 
three pairs of overlapped flanges of the said bars to se 
cure said bars in rigid relationship. 

5. A constructional element comprising a bar of right 
angle L section having flanges of different width, a plu 
rality of similar right-angle chevron shaped slots with axes 
similarly directed and, said slots being spaced at equal 
intervals along the entire length of each flange with the 
arms of said slots directed at 45 to the length of the bar, 
the apices of the slots all lying on a line parallel to the 
axis of the bar and the slots being so arranged that when 
two bars are placed at right-angles with a flange of each 
bar in plane contact partial overlap is obtained between 
at least one slot in each of said contacting flanges, said 
overlap being sufficient to allow at least one position 
for a fixing bolt of diameter equal to the slot width to 
pass through both of said flanges. 
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