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i2 Cl"aims.‘ ‘

Thxs inventlon has reference to an improve-
ment i the eénstiuction of girders, bedms and
stanehions, and to the cotistruction of portable
structures incorporating: the improved’ construc-

tion of girder; beam oi stanchion, particularly in :

the construction and: erection of portable build-
-irgs-such as aeroplane hangars, storage sheds or
the like, or in:-the construction and erection of
wdlls or' rcofs or portable bridges-or other struc-
turesiadapted fo resist vertical or horlzonta.l loads
or-a:combingtion thereof,

According to.my invention a glrder, beani or
stavichion of lattice-work construction comprises
a plurality of pentagonal tnits joined together
end: fo end, eéach unit being 4 braced structure
-eomiprising &+ pair of parallel members of equal

length joined together at one eénd by a straiglit |

end member and: joiried together at the ‘other
end by a pair of ¢onvergent. end: members formmg
& re~entrant angle between them

Each unit is preferably braced by the provi-
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smn between: the. parallel members of one or more '

parallel t07 the stra;ght end member: and prefer-
ably equidistantly disposéd or equally spaced be-
tween: the: ends of the parallel mempers; -in com-
bination: with: disgendl bracing.

. The menibers: of thie pair of conVergent end
members: are preferably braced ¥y a- didgonal
lraeirtg member iriterposed betweer tHe point of
their convergenee arid one end of the adjacent
transverse bracing member. This interposed -di-
agonal member may be forned by an-inhey ex-

25

30

greater in length than the main standard umt

-and eqigl i lerigth t6 any multiple of one-half -
the length of the main: standard unit may be pro- -

vided, each such longer unit being provided with
& colrespondingly” greater wiiiber of transverse
and diagomal braeihg fembers. ’
The nit Hiay be' constriictéd of steel or any
‘sthier Migterial:or eomlbmatlon of ma,‘tiérlals sigit-
able for structurak pultpesés :
Fhe-coniporient baits and: the joints between
the component pa#ts of €ach unit may be made

1n atiy? Known hanréd to: ptovide a pre-formed

and the Jolts beétweern: pre-formed units

maybe -effected: W welding, rivetihg, bolting, or

by the use of fish plates or othef connectmg
fifembers. in Ny koWl matiner.: :
A feature of the improved un1t is 'cha,t when
bwo tnits are assembled together with: theystrmght;
eénd. member-of one unit closing the re-eritrant
angle formed by the convergent. end miembers: of - .
the otlter unit-and the! two: inifs dre.sécured to- -
gethier at-their junction, the! straight end member
of one unit acts to stiffen the support of thé sup-
port. of the extremities of the inner and. outer
meinbers of the other unit; without necessitating
the provisioir of additional stays or- struts. :
- In’ const¥uctifig s portable building such as
a0 geroplane hangat: or the like aceording to: my
invention; ¢ithe 6% botk the rafters: and. wall
Posts:may be: formed: 6f an assembly of unifs as

. aforesaid and if the units:aie: uséd: only’ for a

tension of one of the convergent members, and

the’ diagonsal bracing between: the parallel mem-
bers is preferably parallel to the said cenvergent
end members.:

It is preferred: that each: ‘girder, beant or’ stan-
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chion: be:built-up: of &. plurality of similar pens -

tagenal.units: of standard size and shape as afore-
said; eachi-standard. unit having a central trans-
‘'verse: bracing. member’ and one diagonal bracing
member parallel to the extended ¢onvergent ehid
member;. said: diggonal: member - extending: be-

tween the: transverse ‘bracing member. and. the -

straight end member; an- additional stay o1 brac-
ing. member being interposed between  the said
diagonal member and.the inner end. of the trans.
verse member and. preferably parallel to . the
shorter of the:two convergent end: members..  Sub=
‘standard pentagondl units equal it length to -hslf
of the main standard: units-and having no trans-
verse or diagonal bracing members other than.the
diagonal extension of oneé:of the convergent end
members.may be.provided, and. additional. units
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portion. of ‘the structure;. the fenisinder of the
strucm‘me niay- be censtrucﬁed’m a.ny known man- .
ner :

v Ine lts preferred form,. a pmrtabler bmlding ac-
cording to the inventioii has all the rafters and
wall posts formed of am assembly of units as
aforesaid; pentagongl: units: of suitable size and
modified -shape: being, .provided’ forthe corner

joints between: the wall. posts and rafters. - The
rafters :may be: horizontal.or inclined and the
wall ‘posts: - may- be .either vertical or spldajed as
desired. . Variations: in: the: dimensions. of the
structure:may be: effécted: by varying the hum-
ber.and: size: of standard or’sub-standard units
used :in the: construction: of the: wall posts and
rafterstor by varying the size of. the units tsed
for-the:corner. joints.

“Tnits: gccording, toithe: inven‘bien may also be
used in: the: construction. of; longitudingl binders
or purlins for the Waﬂls and reof of a- strucs
ture; :

:*The various’ umts may have: standard1sed holes
fon the réception .of cennecting bOIts nvets or
other fastenings.
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In order that the several units may be used
in the construction of inclined rafters, it is pre-
ferred that the straight end member of each
unit be secured to the inner and outer parallel
members at an angle which is the complement
of the desired angle of inclination of the rafter,
'so that the ends of the inner and outer par-
allel members will be vertically above each other
in the assembled and erected rafter, thus provid-

. ing more convenient connection to the posts or
other members of the end framing of the build-
ing,

In the construction of girders, posts, purlins
or other structural members, other than inclined
walls and rafters, it may be convenient for each
-unit employed in the construction thereof to be
so shaped that the extremities of the inner and
outer parallel members lie at the corners of a
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circumscribing rectangle, that is to say, with the .

straight end member joining the parallel members
at right angles.

The invention will be more readlly understood
by reference. to the accompaqymg drawings in
which:

Fig. 1 is a perspective view of a penfagonal
structural unit in its preferred form.

Fig. 2 is a diagrammatic representation of the
standard unit, and Figs. 4 and 5 are diagrams of
sub-standard pentagonal units.

Fig. 3 is a diagram illustrating a modified pen-
tagonal unit for corner joints.

Fig. 6 is an end elevation of an aeroplane
hangar or storage shed having the wall posts

and rafters built up of pentagonal structural

units according to the invention.

Fig. 7T is a fragmenta.ry side view of the unit
shown in Fig, 1.

Fig. 8 is an end view on the line 8—8 in Fig. 7
Fig. 9 is an end view on lire 9-—9 and Fig. 10
an end view on line 0—I10 in Fig. 7.

Figs. 11 and 12 are sectional views to a larger
scale on lines 1{—1{ and 12—{2 respectively in
Fig. 7.

Fig. 13 is a fragmentary 51de view showing the

Jjunction of an inclined wall post to a roof rafter, . 45

showing also the outer covering or sheeting.

Fig. 14 is a plan view of one of the lower joints
between adjacent structural units, showing the
attachment of longitudinal binders and for con-
venience of illustration the members 20 and 3%
are.omitted from the view.

Figs. 15 and 16 are plan and side views respec-
tively of one end portion of an aeroplane hangar
or storage shed built up of structural units ac-
cording to the invention, without the outer cov-
ering or sheeting in position.

Referring firstly to Figs. 1, 2 and 7-12, I have
shown a pre-fabricated lattice-work structural
unit of. pentagonal form comprising parallel
channel or boom members 17 and I8, an end
member 19 and convergent end members 20 and
21. The outer one of the two members 20 and

- 21 is extended at 22 to form a diagonal bracing
member. The members {T and 8 are of equal
length and are preferably braced together by an
intermediate transverse bracing member 23 par-
allel to the end member {9 and equidistantly
spaced between the ends of the unit. A diagonal
bracing member 24 is fitted parallel to the mem-
ber 21, 22 and a half-diagonal member 25 is
fitted parallel to the member 20.

The channel members {7 and 18 have their
channels opposed to one another. The end chan-
nel member .19 and intermediate member 23 are
preferably inclined at an angle to the members
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width of the channels of membersg 21,
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{1 and 18 which is the complement of the de-
sired angle of slope of the roof, if the units are
to be assembled together to form sloping roof
rafters as shown at 26 in Fig. 6, but the mem-
bers 18 and 23 may be at right angles to the
members |7 and 18 or at any other desired angle
if the units are to be assembled together to
form horizontal or vertical girders, beams or
stanchions, or inclined wall posts illustrated at
21 in Pig. 6

As shown more particularly in Figs. 7 to 12,
the channel members {9, 21, 22, 23 and 24 pref-
erably have an external width less than the in-
ternal width of the channels of the members
{1 and 18, so that the ends of the intermedi-
ate members fit within the channels of the mem-
bers {1 and (8 and permit of the insertion of
gusset plates 28 to 32 between the outer faces
of the flanges of the members 19 and 21-24
and the inner faces of the flange of the members
i1 and 8. 'These gusset plates are secured to
and between the overlapping flanges by rivets
33 or by means of bolts or welding. In order
that the upper ends of the half-diagonal mem-
bers 20 and 25 may fit within the channels of
the members 21, 22 and 24, the members 20 and
25 have an external width equal to the internal.
22 and
24, so that they may be secured thereto by rivets
34 or by bolts or welding. As the lower ends of
the members 20 and 25 are subStantially nar-
rower than the channel of the member 18 into
which they fit, the connection of the lower ends
of members 28 and 25 to the member {8 is
effected by rivets or bolts 35, and distance pieces,
washers or sleeves 36 are fitted .on the rivets
or bolts 35 between the flanges of the members
20-and 25 and the flanges of the member 18, as
seen more clearly in Figs. 8 and 12.

On the drawings I have shown the members
17, 18, 19, 20, 23 and 25 as consisting of single
rolled steel or pressed steel channels, whereas
the members 21, 22 and 24 each consist, as seen
more clearly in Figs. 8, 11 and 12, of a pair of
angle bars having opposed aligned webs. Obvi-
ously the members 21, 22 and 24 might consist
of rolled or pressed steel channels like the mem-
bers (T and 18, or the members 11-20, 23 and
25 might consist each of a pair of angle bars
like the members 21 or 24, but in such case it
will be understood that the angles of the mem-
bers 171 and 18 must be butt-welded together or
have their aligned webs secured together by web
members.

Figs. 4 and 5 diagrammatically illustrate how
sub-standard pentagonal units may be con-
structed, Fig. 4 showing 2 unit equal to half the
length of the standard unit shown in PFig. 2,

- and Fig. 5 showing a unit equal to one and one
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‘half times the length of the unit shown in Fig. 2.

In this manner, sub-stanard units equal in length
to any multiple of.the unit shown in Pig. 4 may
be constructed.

Fig. 3 illustrates a modified form of pentagonal
unit 37 for use at corner joints, such as where
roof rafters spring from wall posts, as shown at
31 in Figs. 6 and 13. The corner unit 37 may
be built up in any suitable manner of channel
members {Ta, 17D and 18g, end members 39 and
40 and intermediate bracing members, gusset
plates 38 being secured at the inner and outer
angles as shown in Fig. 13. It will be observed
from Figs. 6 and 13 that the structural units of
the roof rafters are dispesed with the channel
members. 4T uppermost and that the structural
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“units of the wall posts ‘have the channel mem-
bers 17 on ‘the outside. "The members-1Tq -and
184 of -the corner unit are ‘aligned with and
“jeined to the members 17 and 18 of the adjacent

roof unit, and the member 4Tb of ‘the corner unit -

s aligned with -and joined %o 'the member 11 of
the adjacent wall post unit. e BTN
Adjacent standard units are assenibled together

o

s0-that the ‘end ‘member 19 of each unit closes. -~

“the re~-entrant angle formed by the end members
20, 21 of the adjacent unit. Similarly the corner
“unit-37 (Fig. 8). is-assembled so that the members
-39 and 40 close the re-entrant -angles formed -
by the end members 20 and 24 of ‘the adjacent
‘units of the wall ‘posts -and rafters, as -clearly
apparent from Fig. 13. It will also beunderstood
that the members-11 of adjacent units are-aligned
‘with-one ‘another and that the members 18 ‘are
also aligned with -one another. "When sbo  as-
sembled, adjacent units are permanently or-de--
tachably secured together attheir junctions such
-“as by the use of fishplates #1 ‘(Figs, 13 and 14)
‘bolted to the -abutting members 1T or 18, ‘the
ends ‘of the webs of ‘the members 17-or 18 being
‘provided with . bolt holes 42 ‘(Figs. 1-and 7) for
-this purpose. Additional fishiplates 43 may -also
be used for connecting the flanges of adjacent
‘members 11 or 18. Obviously adjacent units may
be joined ‘together by welding or by riveted or
bolted joints in place of or in addition to'the fish-*
plates 41 and-43 if so-desired: Fiz. 14 shows one
‘of the lower joints between the units. The upper
joints -are similarly -effected by means -of fish-
‘plates 41 ‘and 43. - : g

It will be apparent that, when the units are:+

“assembled together, the end member 18- of ‘one
unit acts to stiffen the support of the outerex-
tremities-of the members 20 and 214 of the adja-
-cent unit -and that the members 39 ‘and 40 ‘simi-

larly stiffen the support of the extremities of ‘the *

members 20 -and 21 of the adjacent
units, - o o
In ‘the construction of portable buildings such
‘a5 aeroplane hangars or portable sheds, trans-
verse frames as illustrated in ¥ig. 6 may be built -
up of pentagonal units according ‘to my inven-
tion-and the wall posts may be either vertical-or
‘splayed. Similaxly, the roof rafters may beeither
inclined as in Fig. 6 or horizontal, in which-latter

‘Toof and-wall

“bracing member secured to said parallel members
-equidistantly between their ends and parallel to
“said-end member, a main diagonal bracing mem-
“ber secured between the end of oneiof said par-
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‘case it ‘will ‘be- understood that the members 19 30

of the umits will be at right angles to the mem-
bers Tand (8. Asshown in Figs. 15 and 16, these

transverse frames (designated 44 in Figs. 15 and

16) may be suitably spaced apart and connected

by longitudinal binders or purlins 45 to which

external sheathing 46 (Figs. 6 and 13) may be
secured. Doors 47 (Figs. 15 and 16) of any con-

venient type may be fitted to either or hoth ends

of the building. ;

As shown in Figs. 6 and 13, the purlins 45 are
of angle section metal, but for buildings which
require to withstand heavy loads, the purlins may .
be of any section or built up of pentagonal units
assembled and connected together end to end
in a manner similar to the roof rafters and wall
posts.

The lower joints between adjacent structural
units may be longitudinally braced together by
means of longitudinal binders 48 secured at their
ends to the fishplates 43, as shown in Fig. 14.

. I claim:

1. A prefabricated: structural- unit of pentag-
onal form comiprising a pair of parallel members
of equal length joined together by a straight
transverse end member, a diagonal bracing mem-
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‘ber between one end of said-parallel members and
~the junction between the opposite parallel mem-
‘ber-and - said ‘transverse member, and a sub-di-

agonal member extending from an intermediate -

“point in-the -said diagonal member to one end of

'said last mentioned parallel member. _
-2, -A prefabricated structural unit of pentag-

~ongl form: comprising a pair of parallel members

‘of equal length joined together at one end by
straight end member, ‘o straight intermediate

allel members-and the junction of said interme-

~diate -bracing member with the. other :parallel .
‘member, and a-stib-diagonal member extending
“from an intermediate point in said main diagonal

member: to-one ‘end of said-last mentioned par-
allel member., - . o

3. A structural unit-as claimed in elaim 2 in-
cluding diagonal ‘bracing between the junctions
‘of the parallel members with the end-and inter-
‘mediate ‘members,

+4, A prefabricated structural unit of pentag-
‘onal-form comprising a pair of parallel members
of equal length joined together at ene end by a

-straight end member, ‘a plurality -of straight in-

termediate bracing members secured in spaced
‘relationship ‘between said parallel members and

‘in' paralle] relationship to said .end member; ia

main diagonal bracing member secured between
the end of ‘one parallel member and the junction

-0f the other parallel member with the interme-

‘diate- member ‘most remote from said end mem- .
ber, a ‘sub-diagenal:bracing ‘member extending
from-an intermediate point in said main diagonal
member to the end of said last mentioned paraile]
‘member-and diagonal bracing members between
‘said intermediate members-and between ‘said eixd
‘member and the adjacent intermediate member.
5. A structural unit as claimed in elaim 1 in
‘which the straight :end memiber is inclined ‘to the

“parallel members. .

6. A prefabricated -structural unit ‘of pentag-
onal outline and comprising five*substantially co-

“planar members outlining the unit, two of said
“members being parallel and of channel section,

and the: other three of said members being of
smaller width than the width between the fanges
of said channel section members, distance mem-

~bers inserted between the-erds of the said three

members and-the ‘inside facesof the flanges of
said channel section member, and means secur-
ing said members and distance pieces together so-

. -that the parallel members are joined together at
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one end by & third member, while the fourth and
fifth members extend diagonally, one from one
end of one parallel member and the other from
one end of the other parallel member, the fourth
member extending diagonally between and join-
ing the parallel members and the fifth member
extending between and joining one parallel mem-

‘ber to an intermediate point in the fourth mem-

ber.

7. A prefabricated pentagonal unit for a struc-
tural member of assembled unit construction
comprising five substantially co-planar elements
of which two are parallel boom elements of equal
lengths and the others are bracing elements, one
bracing the boom elements together at one end,
another being a main diagonal bracing the other
end of one boom element to the opposite boom
element, and the third being a sub-diagonal con=
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necting one end of said last mentioned boom ele-
ment to an intermediate point in the main di-
agonal, thereby to form a re-entrant brace be-
tween the boom elements on one end thereof. -

8. A pre-fabricated structural unit of pentag- ;

onal form comprising a pair of parallel members
of equal length joined together at one end by a
straight end member and joined together at their
other ends by a pair of convergent end members

forming a re-entrant angle between them, one of .1

said convergent members being extended beyond
the point of convergence inwards to one of the
parallel members so that it forms a diagonal con-
nection between the two parallel members, a

straight transverse bracing member parallel to

the straight end member and secured to said
parallel members equidistantly between their
ends and to the junction of one of said parallel
members with said extended member of the con-

vergent end members, a diagonal bracing mem-

ber between the said transverse member and the
straight end member and parallel to said ex-
. tended member of the convergent end members,
and an oppositely inclined diagonal member par-
allel.to said other convergent end member and
extending from one end of the transverse mem-
ber to the diagonal member which extends be-
tween said transverse member and the straight
end member.

9. A structure comprising a plurality of pen-
tagonal units joined together end to end, each
unit comprising a pair of parallel members of
equal length joined fogether at one end by a
straight end member and joined together at their

other ends by a pair of oppositely inclined diag-

onal members of different lengths forming a re-
entrant angle between them, the longer diagonal
member joining the end of one parallel member
to an intermediate point in the other parallel

member, and the shorter diagonal member join-~

_ing the end of said last mentioned parallel mem-
ber to an intermediate point in the longer diag-
onal member, said units being assembled to cause
the straight end member of one unit to close the
_re-~entrant angle formed by said diagonal mem-
Jbers of the adjdcent unit, so that when the two
units are secured together at their junctions, the
straight end member of one unit stifiens the sup-
port of the exiremities of the adjacent unit,

10, A pre-fabricated pentagonal structural unit
comprising a pair of parallel boom members of
channel form in section and of equal length and
having their channels opposed, an end channel
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. member -joining said boom members together at

one end, a transverse channel member Jommg
said boom members together and disposed equi-
dlstantly between their ends, a pair of main di-

~agonal bracing members connecting said boom
“members together, said diagonal members being

parallel to one another and at opposite sides of
said transverse member, one of sald diagonal
members connecting one end of said end member
to the opposite end of said transverse member,
and the other diagonal member connecting the

_other end of said transverse member to the end
“of the opposite boom member, and each diagonal

member consisting of a pair of angle members
having one pair of webs aligned, and a pair of
short oppositely inclined diagonal members con-

‘necting the main diagonal members tc one of said

boom members, said short diagonal members
being of channel form in section.

11. A transverse frame for a portable building
comprising a piurality of pentagonal units ag-
sembled together to form roof rafters and wall
posts and said rafters being joined to said wall
posts by pentagonal corner units, each of the
rafters and wall posts comprising a pair of par-
allel members of equal length joined together
at one end by a straight end member and joined

‘together at their other ends by a pair of con-

vergent end members forming a re-entrant angle
between them, said units being assembled to
cause the straight end member of one unit to
close the re-entrant angle formed by the con-
vergent end members of the adjacent unit, so
that when the two units are secured together
at their junctions, the straight end member of
one unit stiffens the support of the extremities of
the adjacent unit and the end members of each
pentagonal corner unit close the re-entrant
angles formed by the convergent end members of
the adjacent units of the wall post and rafter.
12. A lattice-work structure comprising a mul-
tiplicity of exactly similar braced pentagonal
units as specified in claim 1 joined together end
to end, said units being assembled to cause the
straight end member of each unit to close the
re-entrant angle formed by the convergent end
members of the adjacent unit, so that when ad-
jacent units are secured together at their junc-
tions, the straight end member of one unit stiffens
the support of the extremities of the adiacent

. unit.

WILLIAM CRAWFORD.



