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Improvements in Building Elements, more particularly for Use
in Assembling Construciional -Appliances.

1, Marc AvgEre ATrrep Fay, a eitizen
of the French Republie, of 1, Avenue dz
Beauval, Garches, Seine-et-Oise, France,
do hereby declare the nature of this inven-
tion.and in whal manner the same is to
be performed, to be particularly described
and ascertained in and by the following
statement :—

The present invention relates to build-
ing elements more particularly for use
in assembling comstructional appliances
composed of plates -of metal or other
material having geometrical forms, the
said plates being plane, solid or perforated
or presenting  transversely a regular
curvature of variable radii,

The plane plates present on each of the

- edges bounding their geometrical form
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curved parts forming knuckle or hinge
members all of the same length and trans-
verse Rection projecting on cne ar the
other face of the plate or alternately
melined in relation to one or other face.
These knuckles or hinge members placed
in line or offset are disposed between gaps
baving a width of dimensions a TFittle
greater than the rolled parts. Tlicse
knuckles serve as cylindrieal seatings for
straight spindles or pins or straight
members hent at right angles, or acute
angles or olinse angles, the said spindles
being adapted to serve for {he attachment
of two adjacent plates, the said plates
being capable of  turning sasily about
these straight pins se as to assume any
desired position for the erection of the
various figures,

The iuterrupted knuckles formed on
each of the edges of the plates occupy
different posifions on the two engaging
edges of the plates and their width and
the gaps hetween them are calculated so
that =ll the plates whatever their form
fit on all their edges by suitably arrang-
ing the plates with fhe knuckles pointing
either in one direction or the other.

Tke curved plates have interrupted
knuckles only on their non-conseoutive
edges; thus in the case of curved, rect-
-angular or square plates the two opposite
parallel edges are provided with inter-
rupted knuckles, the gaps between the
Imucl;lzf;s on_the one-edge being filled by
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the knuckles on the opposite edge.
Some plane plates may have a-diagonal
{ine of knuckles or a median line of
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knuckles serving for ‘the fitting of a

diasgonal or median hinge pin permitting
of folding over cne another the two egual
paris of the same plate, the latter com-
prising nevertheless knuckles .on each of
its edees.

The plates may be solid or cut away,
the cut away parts having variable forms
if desired in order to give the illusion of
windows oy dormers or decorated panels.

The parts cut away may also be covered .~

by placing on the plates strips of paper,
or other {ransparent or translucent
waterial which may be coloured or not
in various eolours,
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The plates may be formed of metal or -

metallic alloys provided or not with a
coating or covered in colour or with paint
or enamel, more particularly with a paint
on which it is possible to write and rub

out easily in order to make lines facilitat-":

ing the erection of a definite construciion
by the systematic grouping of plates of
different form. The plates may also be
of nen-metallic material.
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The grouping of these plates will gerve

for the erection of regular and irregular
geometric volumes such as tetrahedrons,
cubes, parallelepipeds efe., for their
development on a plane, for the %racing
of shadows of these solids on horizontal,
vertical or obligue planes, and ic peneral
for the rapid construction of models of
solids of very varied forms for perspective
drawing,

These geometrical plane plates of varied

form will serve also by proper assemblage-

to construet miniature houses, -castles,
churches, foriifications, straight aud
spiral staireases, the out away parts giv-
ing the iflusion of dormer windows,
glasses, glass windows, battlements, loop-
holes. Moreover the arrangement at
suitable points of the connection of certain
of the plates will permit of malking doors
and windows capable of opening and
closing. Moreover by assembling -the
plates with hinges -offset en their edges
with others it will be posgible 10 make s
partition, or a conuection of the plates
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- examples of polyhedrons obtained by
connecting triangular and square plates

P

" angular and rectangular
shown in Figs. 2 and 5.
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4o all the edges of the same length of 2~

- the knuckles either inwards er ocubwards.
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with one amother, T
- These- plane - - geometrical  plates

‘assembled with eurved plates will serve
to make toy bridges, wagons, automobiles, -

aeroplanes, boats, Furnifuie and articu-
Iated objects of different form.

The aceompanying drawings illustrate
several plates of geometrical form, plaue
or curved, previded with lenuckles on their

edges which are used for erecting purposes

and some examples of solids or buildings
formed by sysiematic connection with a

‘certain number of plates.

Tigs” 1—6 show in plan some of the
geometrical’ plane plates.

Fig. 7 shows in profile a curved -reci-
angular plate provided on two of its
parallel sides with knuckles to receive the
spindles serving to connect the adjacent
plane or curved plates.

Tig. 8 is a detail view of an angular
hinge pin having ‘a right angle, the
external apex of the dngle being grocved
to permit ‘the passage of -the straight
spindle (shown in dotted lines) serving to

eonnect two adjacent plates.

Figs. .9—13 show the develn})ment_"i;ﬁ a

plane of plates of variable form serving

or. the construction of polyhedral solids
such as those shown in Ifigs. 14—1T7.
"Figs. 14-—17 show in perspective scme

as shown in Figs. 1 and 2.

Fig. 18 shows in perspective a section
of o spival staircase constracted with tri-
plates such as

Fig. 19 shows in pemspective a church
constructed with solid or perforated plates
guch as shown in Figs. 1—5.

Figs. 20—21 show further details.’

~ As shown in Figs. 1—6 each triangular,

- square or rectangular plate (1) is pro-

vided on each of ils rectilinear edges with
parts 2 folded ot right angles to the plane

(1) of -the plate to form eylindrical
- knuckles.

These parts 2 ave separated
from one another by 2 gap 3 and the gap

i 9 has a width slightly greater than the .
rolled part 2 forming the knuckle. The

Imuckles 2 and gaps 8 occupy on the
edges of the plate positions such that all

" the edges of a plate of the same length

whatever its form may adapt themselves
plate even of different form by disposing

of the plate. The plate (1) whatever its
form may be solid as shown in Tigs. 2

7. gud 4, or may be perforated, i.e. may be

- provided with rectangular ‘or- square ‘or

round openings 4 with or without pressed-

- out angles or with intersecting ppenings 5
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(see Fig. 1) or with square ot rectangular

cut. away parts 6 of different size and
position as shown in Fig. 3. On the
front of these openings there may be
pasted, fixed or otherwise attached sheets
of paper, eloth or other opaque, trams-
parent or translucent material of different
colour, - '
_ As shown in Fig, 8the rectangular plate
may be divided diagonally into two parts
7 and 8 by & diagonal line. - Enuckles 9
are thus formed at right angles to the
plane of the plate on each of these paris
so that the knuckles of the one fit within
gaps belween the Lknuckles of the other

and the eonnection of these two parts 7

and 8§ of the plate is effected by means
of a hinge pin 10 passing through the
knuckles 9.
it is possible to incline the two parts 7
and § with respeet to one snother so as
to form between them a variable angle.

A ractangular plaie could even he
divided into equal or unequal portions
on & line parallel fo one of the long or
ghort edges of the plate and assembled
by means of 2 series of knuckles sueh
as 9 disposed parallel to one of the edges
of the plate. A pin located in - these
lnucldes permits of disposing the two
seclions of the rectangular plate at a
suitable angle to one aunother.

With a partly circular plate 11 the
knuekles 2 are formed on the rectilinear
edges of the plate as shown in Fig. 6.

With a rvectangular curved plate 12
(Fig. 7) the knuckles 2 ave on the vpposite
edzes of this plate.

-. The pins serving to assemble the plates
are usually straight and of 2 Jength

" dependent on the number and size of the

plates to be assembled. TIf the plates are
to he grouped at a right angle, acute or

- pbtusd angle there are moreover used in

addition to straight pins, pins bent at an
ancle such ag shown in Fig. 8. The pin
thus presents twe cylindrical parts 13 and
14 forming hetween them a right or other
angle, the exiernal apex of the angle s
erooved and forms a recess 15 ao that
there may be slid down it & pin 16 of a
size corresponding to the kouckles 2
formed on the edge of the plates (1).
Fig. 9.shows the development on a
plane of triangular plates necessary to

- ponstruei a tetrabedron sueh as shown in

perspective in Fig, 14.
Fig. 10 shows the development on a

- plane of square plates necessary to form
“a eube shown in perspective in Fig. 13,

Fig. 11 shows the development on a

“plane of triangular and square plates

necessary to comstruct the. cube with
di-hedral - projecting parts shown in
perspective in Fig. 16.

Fig. 12 shows the development em a i3
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plane of triangular plates permitting of
constructing a solid in the form of a star
having eight triangulsr points as shown
In_perspective in Fig, 17.

In erecting polyhedrons shown in TFigs.
14--17 the plane plates are assembled by
sliding straight hinge pins into fhe
knuckles ¢ formed on the edges of the
plates after the knuckles of ane sdge have
been placed in the gaps of the edes of the
adjacent plate,

Fig, 18 shows in perspective a section
of a spiral staircase comprising triangular
treads M and rectangular risers €.  The
assewbling of the rectangular and tri-
angular plates is effected on the one hand
by means of straight hinge pins such as
those 20 following the notch-board of the
staircase and those 21 following the hori-
zontal Hnes indicating the horizontal
edges of the treads, and on the other hand
by means of angular pins 22 such as
shown in Fig, 8 assembling at right angles
the tread M with the riser (.

Fig. 19 shows in perspective a church
construeted of sgquare and triangular
plates, seme solid and some perforated.
Tne doors P are formed by using rect-
angular plates divided in widih into two
equal, symumetrical parts disposed in rela-
tion to a median straight pin,  After
these rectangular half plates have been
assembled with the adjacent plates by
means of ordinary slraight hinge pins, the
median pin coanecting the two convected
portions of the plate is removed and these
portions pivat aboui pins located in the
knuckles on the edges thus filling the part
of panels of a door, The roofing of the
church is formed by assembling so many
triangular plates and so many square or
rectangular plates.

Fig. 20 shows in front view and in
profile a square plate (1) presewting on
oach of its edges Louekles or hinge
portions 2a, 2b alternately offset slightly
to the right and left of the plane of the
plate (1), These knuckles have bheen
formed by eutting away the edge of the
plate at one part of its length at right
angles to the edge and by rolling around
it the part cut out,

Fig, 21 shows in profile the assembling
by pins of a plate with offset hinges with
plates having spaced hinges of the type
shown in Figs, 1-—4.

Ii should be understood that rigid
plates of geometrical form provided on
their edges with knuckles or hinges pro-
jecting on one or other face of the plate
or offset alternately to right and left of
the plane of the plate may be constructed
in all sizes for the erection of readily
detachable constructions of toys.

Having now particularly deseribed and

ascertained the nature of my said inven-
tion and in what manner the same is to
be performed, T declare that what T claim
15—
1. Building elements eonsisting of plane
or curved metal or other plates each pro-
vided at two or more of ifs edges with a
plurality of knuckles or hinges hent from
the plate at egual distances apart so that
the plates ean be joined together by means
of hinge pins while the knuckles or hinges
of one plate fit in the gaps between the
Imuekles or hinges of the adjacent plate,
tharacterised hy this that the knuckles
or hinges are bent out of the plate sur-
faces so far that all the knuekles of one
edge lie entirely above the one side of the
plate.

2. Building elements as claimed in
claim 1 characterised by this that the
knuckles or hinges of one edge are bent
down alternately towards one and towards
the other side of the plate, so that on
one and the same edge two rows of
oppositely bent knuckles or hinges ave
formed and by the bending outwards of
the knuekles or lLinges of the one row
form the gaps in the other row of the
kruckles or hinges,

Dated this 23rd day of May, 1932.
CRUTESHANE & FAIRWEATHER,
65-—66, Chancery Lane, London, W.C.2,

and
29, Saint Vincent Place, Glasgow,
Agents for the Applicant,

Redhill: Printed for His Majesty’s Stationery Office, by Love & Malcomson, Lid.—1982:
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[This Drawing is a mpmdzmon of the Original on.arediced. scole]
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[This Drawing is a reproductivrof the Original on areduced scale/
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