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T0 ALL WHOM IT MAY CONCERN:

Be it known that I, Prederick
Donald LINGWOOD, British Subject, of 81, Talgarth Road,
West Kensington, London, W.1l4., England, having invented
certain new and useful improvements in THE BUILDING UP
0F GIRDER OR LIKE STRUCTURES FOR USE IN THHMAKING QF
MODELS OR LIEE SMALL ARTICIES, 40 hereby declare that
the following is a full, clear and exact description of

the same:

This invention relates to the building up of girder
or like structures for use in the making of models or
~like small articles, and has for its object to enadle a
structure to be produced which will be of a simple and
.rigid nature and will be capable of being readily as-
éembiéd eand have an appearance somewhat similar to |
larger giraer_atiﬁcturea.

~ To this end according to the present invehtiOn #
clip device ia employed for connecting together two mem-
bers each of which is either a girder or of T, channel
or agglé section, or a bar, both these members having a
laminated formation of strip or sheet metal, the clip
devicé havihg‘paits adapted to embrace parts of the two
members to‘be connected and torhave indentations formed
- simultaneously in these parts of the clip device and
the parts of the membefs.which they embrace_sugh ?hat
the indented poftions of the superimpoéednlayers ot'matal

are pressed up out of thelr respective planes to such an

1.
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extent that the lowermost metal layer is pressed out
beyond the plane of the next asdjacent layer, the second
and other adjacent layers each being correspondingly
pressed cut beyond the plane of the layer lying imme-
diately above it so that the indentations prevent rela-
tive movement between the parts of the clip device and
the members with which these parts are in engagement.

The clip device may bve formed integral or ﬁay com-
prise tyo or more parts which interengage when assembled
and fomm-a cOmplefe clip device. For example, the clip
device may ocomprise a main or body part and intégral
lugs projecting in pairs from opposite edges of the main
part, the latter and the lugs being adapted to cooperate
'in their engagement with the members to be connected by
the device in such a maxner that while the main part of
the device locates relatively the parts of the members
conneeted.by it, each pair of lugs will embrace opposite"
edges of one of the said members, thus providing super-—
imposed parts of the clip device with interposed portions
of the ﬁembers.adapted to be simultaneously embossed in
the manner déécribed. Alternatively, the clip device
may comprise two main or body portions of similar dimen-
sions so connected that they can be folded together along
their line of conmection when the two parts will embrace
an edgé of one and lie on elther side of one or both of
the girder or like members to be comnnected by the device,
one main part of the device having one or more lateral
lugs adapted to be folded over an edge portion of a
girder member on either side of which lie the two main

parts of the device each lug thus lying on one or embrac-
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ing both main parts of the clip device so as to provide
superimposeq parts of the clip device with interposed
portions of the members adapted to be simal taneously em-
bossed in the manner set forth.

The invention may be carried into practice in verious
ways but a number of alternative constructions according
to this invention are illustrated by way of example in
the accompanying drawings, in which -

Figure 1 shows a blank for forming one construction
of ¢lip device according to this invention,

Figure 2 shows a clip device formed from the blank
shown in Figure 1,

Figure 3 shows how fhe clip device shown in Figure 2
may be employed,

Figure 4 is a similer view to Pigure 1 of an alter-
native form of clip device,

Pigure 5 is a similar view to Figure 2 of a clip de-
vice formed from the blank shown in Flgure 4,

Flgure 6 shows an application of the c¢lip device
shown in Figure 5,

Figure 7 shows the blank from which is formed a
" further form of olip device, -

Pigure 8 shows the clip device formed from the blank
shown in PFigure 7, |

Figure 9 shows an application of the clip device
shown in Pignure 8,

Figufe 10 shows 2 dblank from which can be formed an
alternative form of clip device,

Figure 11 shows a clip device formed from the blank

shown in Figure 10,
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Figure 12 shows an application of the clip device

shown in Pigure 11,

Figure 13 shows a still further form of blank from’
which a clip device according to this invention can be
formed,

Pigure 14 shows a clip device formed from the blank
shown in Figure 13,

Figure 15 shows an application of the clip device
shown in Figure 14,

Figure 16 shows a blank for forming a further form of
clip device according to this invention,

Figure 17 shows a clip device formed fromha blank
shown in Figure 16,

Figure 18 shows how the clip device shown in Figure
17 may be employed in practice,

Figore 19 shows a blank for forming an alternative
construction of clip device,

Pigure 20 Shéwseaclip device formed from the blank
shown in Figure 19, |

Figure 21 illustrates how the clip device shown in

Figure 20 may be employed,

. Figure 22 shows a blank for forming a furthexr con-
stxuction of clip device,

Figure 23 shows a clip device formed from the blank
shown_in Figure 22,

Figure 24 shows how a small structure may be built
up from a combination of girders with clip devices as
shown in Pigures 16 to 23,

Figures 25 to 32 are perspective views of various

further structures employing clip devices accoxrding to
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this invention, and

Figare 33 shows in cross-section the form of the
indentations employed in making structures according to
this invention.

In the construction shown in Figures 1, 2 and 3, the
clip device is formed from & blank a8 shown in Figure 1,
comprising a main or body part A of rectangular form from
one pair of opposcite edges of which extend lugs Al, while
from the other pair of opposite edges extend lugs Az.

Befoie the clip device is positioned between the
parts which i+t is to conmect, the lugs Al are ﬁent in
one direction so that they lie parallel to one another
in planes at right angles to the plane of the main part
A, while the lugs A2 are bent in the other direction so
that they also lie parallel to one another in planes at
right anélea to the plane of the part A as shown in
'Figure 2. The clip device shown in Figures 1 ana 2 may
. be used, for example, to commect two minlature girders
_B and C of Insection diéposed at right angles to one
another as showm in Pigure 3. In this arrangement one
of the flanges Bl of the miniature girder B rests on one
of the flanges 0l of the other girder 0, with the main |
part A of the clip device interposed between.thesé'two flanges-;
80 that the edges of the flange BY of the girder B lie
between the lugs AL, while the edges of the adjacent

flange Gl of the girder C lie between the lugs A%, The
1

lugs A" and a2 are now bent over the flanges Bl and ot

which lie between them as shown in Figure 3 so that the

lugs embrace the edges of the flanges and provide super-
imposed parts of the clip device with interposed portions
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of the flanges, these superimposed parts and interposed
portions being then simultaneously embossed in the
manner hereinafter described as shown at D so as to
provide a rigid connection.

In the aiternative construction of c¢lip device
illustrated in Figures 4, 5 and G, the device is formed
from a blank the body part of which comprises three sec-

1 and B from the opposite edges of which ex-

tions E, E
tend lugs F, Fl, FE. Prior to disposing the ¢lip device
between the parts it is to connect, the body parts E and

E2 are bent up s0 ag to lie parallel to ome another in
planes at right angles to that in which lies the body

part El. The lugs P and F2 are then bent so as %o lie
parallel to one énother in planes at rlght angles to the
‘planes in which lie the body parts E and E2 while the

lugs Fl are bent away from the parts E and B2 s0 as to

lie parallel to one snother in planes at right angles to
the body part Bt The manmer in which this olip device
'may-be used is shown in Pigure 6. Thus it may be em-
ployed to connect the end of an I-section miniature girder
G to a miniature girder G extending at right englegs there-
to anﬁ using the clip device in this way it is Placed. over
a the end of the girder G after the manner of a cap so that
the body part E1 lies between the end of this girder and
the flange G2 of the girder Gl the flanges G° of the.
girder G lying between t.: lugs F and F2 while the

flange G2 of the girder 6! lies between the lugs ¥1.

l, F° are now bent over the adjacent edges

The lugs P, F
of the flanges of the girders which lie between them 50

'as to embrace these flanges, the supefimpoaed parts of
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the clip device with the glrder flanges interposed be-
tween them, then being embossed as shown at D in the
menner hereinafter described.

The c¢lip device shown in Pigures 7, 8 and § is
generally_similar to that shown in Pigures 4, 5 and 6
éxcept that instead of lugs of dimensions such that
when they are folded over the edges of the member they
are to engage their adjacent edges are spaced apart,'lugs
F3 are provided of such dimensions that when they are fold-
ed over the edges of the member they are to engage they
will overlap. This clip device is intended for comnect-
ing the end of a mintature girder such as G to 2 miniature
tie-bar or the like ¢t of flat cross—section as shown in
Figare 9, the lugs G3 when they are bent over 1o embrace
the edges of this tie-bar overlapping one another so as
t0 provide three superimposed layers constituted by parts
of the olip device with the bar G* interposed between
them; the superimposed parts and the ber -between them
being embossed in the manner hereinafter deacribed as
‘indicated at D.

 The clip device shown in Figures 10 and 11 is some-
what similar to that shown in Figures 4land 5 and coﬁbrises
a body part formed in three sections H, H', HZ, the sec-
tions H, H* being similar to the sections E, E' in the
construction shown in Pigure 4 and being provided with
luge J and J1 extending from their edges similar to the
lugs ¥ and P1 in the construction shown in Figure 4. The
body part H® in the construction shown in Pigures 10 and
11 is, however, longer than the_body part Ez'and the lugs
J2 exfanding from the opposite edges of the body part 72 .
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are arranged to as to leave a portion H3 of this body

part adjacent to the body part iy

without lugs. The

' blank shown in Figure 10 1s, prior to being disposed
between the parts it is to comnect, hent as shown in
Figure 11 in a similar mainer to that in which the blank
shown in Figure 4 1s ben!. The c¢lip device shown in
Figure 11 is adapted to connect the end of an I-section
girdex K to one flange of a second I-section girder Kl
arranged at right angles to the first I~section girder

K, the connection being made in a similar mamner to that
adopted with respect to the clip device shown in Figure
5. With the c¢lip device shown in Figures 10 and 11,
however, it will be seen that there is a portion of one
flange K2 of the girder K lying adjacent to the girder
Kl which i3 not embraced by the lugs J2 on the body part
H2.' The purpose of fhis is to enable 2 clip device such
as that shown in Pigures 4 and 5 to be employed readily
to connect one end of a further I-section girder K’ to
the upper end of the girderxr Kl &s shown in PFigure 12 with--
out providing an unduly lerge number of superimposed
layars‘of sheet metal torbe exbossed such as would occur
if the flanges Pl on the clip device ¥ indicated in Figure
12 had to embrace also the flanges J% on the clip device
Vahown in Pigures 10 and 11.

It will further be seen from Figure 12 that a clip
device such as that shown in Figures 4 and 5 can be em-
ployed to comnect the end of an I-section girder to ome
flange of a second girder when the two girders do not lie
at right angles to one znother.

The clip device shown in Figures 13, 14 and 15 is
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also intended for connecting one end of an I-section
gilrder to the flange of another gilrder and in this con-
struction the main part of the clip device comprises
three sections I, L}, Lz. The section L has one palr
of luge M extending from oppogite edges thereof while
the part I;'has itwo palrs of lugs Ml, M2 extending from
the edges thereof with s spéce vetween these lugs, the
part I-3 having a pair of lugs M3 extending from its
opposite edgeos.

Prior t6 being applied to the rarts which the clip
device is to comnect the lugs M and M> are bent in ome
direction so as tec lie parallel to one another and in
Planes at right angles to the main parts L and I?, while
the luga Ml and M° are bent in the other direction so as
to lie parallel to one another in planes at right angles
t0 the main part L}. The sections I and L? are glaso
‘bent along the dotted lines L3 80 as to lie parallel to
one another and out.of the plane of the part Ll a3 shown
in FPigure 14.

When using this olip device to commect the end of
én I-gection girder N to the flange N or another girder
Rz,.ga shown in Pigure 15 the clip device is placed with
the part L} over the end of the girder N and the parts
L ana 1° lying against the flanges N° of the girder N
with the flanges 33 lying between the lugs M and M3 while
~ the flange F of the girder N lies between the lugs M*
and-ua. The lugs M, Hl, M2 and M3 are now all bent ovexr
the edges of the flanges of the girders adjacent to which

they lie and the superimposed parts of the clip device

with the interposed girder flanges are embossed as shown
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at D in the mammer hereinafter described so as to connect
the girders firmly together as shown in Pigure 15.

In the construction shown in Figures 16, 17 and ig,
the clip device is formed integral from sheet metal and
comprises two main parts 0, 0l commected together for
part of their lengths along the line 02 and separated by
a slot 0° for the remainder of the lengths, the part O
belng provided with a laterally projecting lug ot. The
clip device is foimed from the blank shown in Pigure 16
by folding the main parts along the line 03 so:that these
main parts will be spaced apart and parallel to one
another as shown in Pigure 17. The lug ot is also bent
as shown in Pigure 17 so as to lie at an angle to the
planes in which lie the main parts O and O, while the
end portions 05 of the portions of the device which are

~ separated by the slot 0° are also bent outwards to form

outwardly turned lugs.
This clip device may be employed in practice as

shown in Pigure 18. Thus the end portion of & tie bar
(3

"or girder 0" may be interposed between the comnected por-

tions of the main parts 0 and 01 s0 that these portions
embrace one edge of this tie bar. The‘lateral lug 04
is then folded over as shown 80 as to embrace the other

edge of the tie bar 06 and the superimposed parts 04, 0

~and 0! of the clip device with the portion of the tie

bar 08 between them are then similtaneously embossed in
the manner described as shown at D. The lug-like end
poxtions 05 of the main parts of the clip device lie
against the flange 67 of a second girder 08, the web of

-which is interposed between these end portions, and a
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separate member 09, shown in Figure 17, is folded over

irto a flattened C-shape as indicated by dotted lines in
Figure 18 so as td embrace the edges of thé flange ol of
the gilrder 08 and to lie over the outwardly directed lugs
05, the superimpdsed parts 09, 05 and 07 being then simmi-
taneously embossed as shown at D, in the mammer described.
In the altermative construction of clip deviee shown
in Pigures 19, 20 and 21, the clip device is formed from
the blank shown in Figure 19, comprising two main parts
p, Pl having a similar Y-shape connected along the foot

of the Y. The arms P2

of one, P, of the Y-shaped main
parts are each provided with two laterally projecting
lugs PB, P4.

In foming the clip‘device from the blank shown in
Figure 4, the two Y-shaped parts are folded together about
the dotted line P° and the lugs P°, P* on each arm of the
part P are bent upwards so as to lie parallel to one an-
ofher and on either side of the corresponding edges of the
arms of the other Y-shaped part Pl ag shown in Figure 20.

A clip device as shown in Figures 19 and 20 is con-
veniently employed 0 connect together three girders or
‘ : tle hars as shown in Figure 21. Thus the main parts P,
P B ¢

of the Y-shaped parts extending laterally from this tie

of the olip device embrace ome tie bar Q with the arms

bar, the superimposed parts P, Pl of the clip device with
the tie bar Q between them being simultaneously embossed

in the manner described, as shown at D. Interposed between
the spaced parallel arms of the two main parts of the clip
device are two further girder members or tie bars Ql, Q2,

the lugs P3, P4 being folded over the edges of these tie

11.
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bars so as to embrace them and lie one on top of the other
as shown, the superimposed parts of the ¢clip device with
the tie bars between them then being simultaneously em—
bossed in the manner desoribed as shown at D to form a
rigid joint.

In the alternative construction of clip device shown
in FPigures 22 and 23, the clip device iz formed from a
blank as shown in Figure 22 comprising two similar main
parts R, R’ joined together along the dotted line R and
partly separated by a slot R3. The part R is provided
with a laterally extending lug R*. The :1ip device is
formed from the blank shown in Figure 22 by folding the
rarts together along the dotted line R2 g0 that fhé main
parts lie parallel to one another with a speoe between
them, as shown in Figure 23. The lug 34 is bent aé shown

and portions Rs. RG

of the clip device are bent outwards
along the dotted lines R7 s0 as to lie gt right angles
fo the main parts of the clip device and form two outward-
1y ektending Iugs.

The manner in which the clip device shown in Plgures
~22 and 23 mey be employed is shown in Wigure 24, where it

' 1s employed to connect a T-section girder S to a tie bar

S . In this arrangement the tie bar sl 1g interposed be-
IUTERS - L tween the connected portions of the main paits of the_c}ip
| de#ice s0 that the clip device embraces one edge of this
tie bai. "The lug r4 is then folded over the other edge
as shown and the superimposed parts o: the olip device
with the tie bar between them are embossed in the manner

desceribed as ahowh at D. The two lugs Rs, R§ lie agd nst

the face of the flange of the T-section girder S, whoae

web member is interposed between these lugs, and separate

12!
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members similar tp the member 09 shown in Figure 17 are
bent into flattened C-shape so as to embrace the eldges
of the flange of the girder member S and lie over these
outwardly directed lugs RS, Rﬁ, so that the superimposed
parts of the member 09 and lugs 35, 36 with the girder
flange between them can be simultaneously emboassed in
the manner described, as indicated at D to form a rigid
joint. '

Figure 24 also shows how the c¢lip devices shown in
Pigures 16, 17 and 18 and in Figures 19, 20 and 21 may be
employed to connect together girders and tie bars to form
a girder strucfure suitable for example for supporting
the roof of a miniature building.

The structure shown in Figure 2% comprises an I~
section girder T having a 1aminéted formetion of sheet
metal which rests on the upper end of a similar I-section
girder T with the edges of the flanges of the girder T

reating on the ends of the flanges'of the girder'!l which
‘are out awsy somewhat as shown so that the web of the
.glrder !1 can also bear on the web of the girder T.- Con-
ﬁecting the two glrders together are two similar clip de-
‘;;“ ‘| - . vices each of which comprises a body.part"x2 from one edge
of which extends a lug T° the main part of which lies
against the outer face of one of the flanges of the girder
T 'while its end portion 18 bent over the edge of such
flange remote from the girder pl, Extending from lateral
edges of the body part 17
two further lugs T% which are bent round and embrace the.

of each of the ciip devices are

edges of the adjacent flange 0f the girder T'. Indenta-
tions D of the type indicated.in Pigure 33 are formed in

13.
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the superimposed parts of the clip device and the glrder
flanges as shown.

In the construction shown_in Figure 26 the structure
comprises a member U of T-section having a laminated forma—
tion of sheet metal disposed at right angles to a member
Ul of chawnel section also having a laminated formation of
sheet metal. Interposed between and embracing parts of
these members is a olip device comprising n bédy part Uz
of rectamgular form from one pair of opposite edges of
which extend lugs U which are bent over the adjamcent
edges of the member U as shown. Prom the other pair of
opposite edges of the body part U2 extend lugs U4 whioch
are bent as shown to embrace the sides of the member Ul of
channel seotion. Indentations D are formed in the super-—
imposed portions of tpe body part U2, the member U and the
luga03 and also in the superimpoéed rarts of the lugs vt
and the sides of the member Ul, these indentations being
formed as showh in Pigure 33.

The cornstruction shown in Figure 27 comprises a member
V of T-section having a laminated formation of sheet metal
and a similar member V- disposed at right angles thereto
with the end of the member Vl resting on the flange of the
member V. : |

Interposed between aﬁd engaging the members V and Vl
is a clip device compriaing a body part V2 interposed be-
tween the end of the member V' and the flange of the member
V. Extending from bnq pair of opposite edges of the body
part V2 are lugs \ 4 whioch, as shown, embrace the flange of
" the member V. Extending from the othér pair of opposite .
edges of the body part V2 are respectively,on the one hand,

14.
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a tongue-like part V4 having formed thereon lugs v° which
embrace the web of the member vl end have parts VG lying

L

and, on the other hand, a part extending at right angles
to the body part V2 so as to lie against the outer face
of the flange of the member Vl, this part having lugs V7
which are bent over the edges of this flange and embrace
this flange and the parts V6 of the c¢lip device as ghown.
Indentations D of the kind shown in Figure 33, are formed
in the superimposed parts respectively of the body part
v°, the flange of the member V and the lugs V>, in the
guperimposed parts’of the lugs V5 and the web of the mem-—
bexr Vl, and in the superimposed parts of the lugs V7, the

6

parts ¥V -and the flange of the member Vl.

In the structure illustrated in Figure 28 a olip de-

vicé similar to that shown in Pigures 1, 2 and 3 is em-

2

ployed and this structure comprises a member C° of P-

' section having a laminated formation of shest metal on

the flange of whidh reats a plain bar Ba also having a
laminated formation of sheet metal, these members correa—
ponding to the members B and C in Figure 3. Inferpoged

between and engaging parts of the members B2

and ¢% 1s a
oliﬁ device similar to the device A, A, AZ shown in
Figures 1, 2 and 7 and comprising a body part A7 of sub-
stantially rectangular ﬁhape from one palr of opposite
edges of which extend lugs A% embracing the edges'of the
flange of the member 02, while from the other pailr of
opposite edges of the body part It extend a pair of lugs
As embracing the edges of the member Ba. . Indentations

D of the kind shown in Figure 33 are fommed in the super-

15
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imposed parts of the lugs A4, the flange of the menmber

Az, the member 32

and the lugs AS.
The structure lllustrated in Pigure 29 comprises an
I-section girder W and a channel member Wl each having a

laminated formation of sheet metal, the member wt

being
disposed at right angles to the girder W with its end rest-
ing on one of the flanges of this girder. Interposed be~
tween and engaging parts of the girdér W and the chanmel
section member Wl ig a c¢lip deviceocomprising a body part
Wz lying against the outer face of the upper flange of the
girder W and having lugs W3 extending from one pair of
opposite esdges thereof and embracing the edges of this
flange. Extending upwards from one of the other pair of
opposite edges of the body part Wo is a part W} ying

- agalnst the outer face of the base of the charmmel member

W -md having lugs W° extending from opposite edges there—
of and embracing the si&es of this channel member. L

Indentations D of the kXind indicated in Pigure 33
are formed in the superimposed parts of the lugs W, the
flange of the girder W and the body part ¥ and in the
superimposed parts of the lugs w5 and the sides of the
charmel membexr Wl
The construction shown in Pisure 30 comprises two

‘members of channel section having a laminated formation

of sheet metal and disposed at right angles to one another,
one of these members comprising parts X, Xl. while the
other comprises parts 12, Xs. One side I; cf the channel
member I?. 13 is cut away so_that while its end rests on
the uppermost edge of the adjacent side xl of the chamel

member XY, X2, the end of the other side X° of the chamnel

16.
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member 12, X3 can rest on the inner face of the other side

X; of the channel member xl, X2 as shown. Fngaging parts
of the two channel members is = clip device comprising a
body part 14 from which extend three lugs X5, IG, x7.
The lug x° 1ls bent round the edge of and embraces a part
of the side X3 of the member 12, x?, while the lug x5
extends round and embraces a part of the other side xz of
the member xa, I; as shown. The lug 17, on the other
hand, extends round the outer face of the Memppr X, Il
and is bent over the edge of the side X thereof as shown.
Indentations D of the kind shown in Figure 33 are
formed in the superimposed parts of the clip device and
the members X, X' and X2, X°.
The construction illustrated in.Figure 31 comprises
a member of I-section comprising parts Y and Yl aird hav-
1ng.a laminated formation of éheet métal, and a bar Y2,
also formed of laminated sheet metal, disposed at right
angles theréto with its end resting on the edge of the
side Yl of the-member_Y, Yl a3 shown.
| Engaging parts of the members Y, Il and Y2 is a olip
device comprising parts 13, Y4 which are connected along
one edge and lie against the opposite faces of the me@ber
et Y2, Extending from the free edge of the part ¥ isa
B | lug Y5 which is bent round the adjacent edge of the rart °
Y2 énd lies against the outer face of the part Y4. Extend~
ing'from the lower edge of the part vt is a 1lug ¥6 a part
of which lies against the inner face of the side Yl of
the member Y, Yl while its end is bent at right angles
80 as to lie against the inner face of the part Y. Ex-

tending from the lower edge of the part Y is a lug Y!
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which extends round the outside of the channel member Y,

Yl and has its end bent over the edge of the part ¥

thereof s0 as to embrace this edge and lie on the end

portion of the lug Y6 as shown.

Indentations D of the kind shown in Figure 11 are

formed in the superimposed parts Y3, Ya, Y‘ and Y5, in

6 Gl

the superimposed parts Y, ¥ and YT, and in the super-

imposed parts Y7, Y, Ys. Y7 80 as to comnect the parta
rigidly together.

The construsction illustrated in Pigure 32 comprises

1 both having'a lamina-

a member 2 of T-section and a bar 2
ted formation of sheet metsl, the bar 2! being disposed
at right angles to the member Z with its end reesting on
the flange of the member Z. The two members 2 and 21 are
connected together by a clip device comprising an‘éngle

piece z2 having lugs %7 which extend around and embrace .

1l

"the opposite edges of the member Z and an angle plece Z4 é‘fh

which lies:against the lugs 23 and ifseif has luga z° ly-

ing against the part Z2. Interposed between the flange

of the member 2 and the parts of the angle pieces 22, 24
which lie parallel to this flange is a member ZG of reot-
N ' angular form. The ends of the parts of the angle pieces
' ' 2% and z* which lie parallel to the flange of the girder

Z aré bent_over and extend underneath the end portions of

6

the member Z~ as shown and the edges ZTOf_this menmber zs

are bent over and embrace the flanges of the member Z.

Indent ations D of the general type indicated in

Figure 33 are formed in the superimpesed layers ZS, 22, zl

75 2 ,6

’ Z4 and in the superimposed layers 2Z<, 2°, %, 26 80

as to comnect the parts rigidly together.
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Pigure 33 merely shows the general form of the inden-
tations D employed in structures accoxrding to this inven-
tion as shown for example in the_preceding figures of the
accompanying drawings, the indentation D being shown in
Figure 3> as formed in superimposed parts comprising in
all five layers DY, D2, D°, D* and D° of sheet methl. 1t
will be seen that the layer D1 ;s presséd up at D out of
its plane to a point beyond the plane in which lies the
main part of the layer Dz, while Similarly; each of the
other layers Dz, Dj, p* is pressed up at D out of its
plane to & point beyond the plane in which lies jhe main
part of the layer immediately above it, the form:of the
indentation in the layer D° being such that its outer

convex surface DG

resembles a miniature rivet head or
bolt head. Thus the indentations tend to give to the
structures an appearance of having the various. parts con-
stituting them riveted or bolted togethex.

It 1s . to be undexstood that the.constructions illus-
trated in the accompanying drawings are given by way of
example only and that the form of the clip devices or the
manner in which they are empldyed may vary according to
the tyve of members to be conmected or the manner in which

oo o these wenbers are to be connected

WHAT I do claim as my invention, and desire to secure

by Letters Patent, is:-

19.
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L. A model ox like small structure including in
combination two members. sach having a laminated formation
of strip or sheet metal. a cliv device oonneoting these
members by parts of the clip devlce embracing varts of
the respective membexs, and indentations in each of the
parts of the clip device and the part of a mamber em-
braced thereby, each of these indentations being such
-that the inaeﬁxed portions of all the superimposed layers
of metai are pressed up out of their respective planes to
guch an extent that the lowermost metal layer is pressed
out beyond the plane of the next adjacent layer, the
second and other adjacent layers being qorresponﬂingly
pressed out in the manner and for the purpose desoribed.

2. A model or like small strucvure including in
cbmbina%ion two girder members each having a laminated
formation of strip or sheet metal, a olip device con-

- necting these girder membexs by parts of the olip devige
embracing parts of the respective members, and indenta-
tiona in each of the parts of the clip device and the
part of the girder whioh 1s embraced by such parts of
the c¢lip device, each of thesa ;ndentations beigg suqh
that the indented portions of all the superimposed
layers of metal are pressed up out of their respective
planes to such an éxtent that the lowermost metal layer
is pressed out beyond the plane of the next adjacent
layer, the second and other ad;jécent layers being cor-
respondingly pressed out in the manner and for the
purposge described.

20
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3. A model or like small structure including in
combination two members each having a laminated tformation
ol strip or sheet metal, a clip device Fformed integral
and having a body part and at least two pairs of lugs,
the lugs of each pair extending rrom opposlte edges of
the body part and being folded over so as to embrace the
edges of tha two membgrs, and indentations in the parts
of the clip device which fhus embrace parts of the said
members, andain the parts of the said members which lie
between such embracing parts of the clip deviece, each
indentation being such that the indented portions of all
the superimposed layers of metal are pressed up out of f
thelr respective planes to such an extent that the lower-
most metal layer is pressed out beyond the plane of the

next adjacent layer, the second and other adjacent layers

being correspondingly pressed out in the manmer and for
the purpose described.

4. A model or like small structure including in

combination two girder members each having a 1aminated
formation of strip or sheet metal, a clip device formed
integral and comprising a body part and at_leasy two pairs
of lugs,lthe lugs of each pair extending from opposite
edges of the body vart and being folded over so as to
embrace the edges ofrthe two girders, and indentations
in the parts of the clip device which thus embrace parts
.of the sald girders, and in the parts of the said girders
which lie between such embracing parts of the clip de-
vice, each indentation being such that the indented por-

tions of all the superimposed layers of metal are pressed

21
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up out of thelr resvective planes to such an extent

that the lowermost metal layer is pressed out beyond the
plane of the next adjacent layer. the second and other
adjacent layers being correspondingly pregsed out in

the manner and for the purpose described.

5 A model or like small structure including in
combination two members cach having a laminated formation
of strip or sheet metal, a olip device connecting these
members and comprising at least two parts which inter-
engage to forg the ¢lip device and have parts wnicn em—
brace parts of the two members, and indenvations in each
ot the parta of the clip device and the part of a member
which is embraced thereby, each of these indentations
being Buch that fhe indented portions ot all tne super-
imposed layers of metal are pressed-up ont of thelir res-
"pective planes to such an extent that the lowermost metal
layer is pressed out beyond the plane of the next adjacent
layer, the seoond'and other adjacent layers being corres-
pondingly Pressed out in the manner and for the purpose
described.

6. A clip device ror comnecting together without
perforation the parts of models or like small structures
built up from miniature girder members each having a
laminated formation of strip or sheet metal, thg clip de~-
vice being formed integral of sheet metal and comprising

two flat main portions of similar dimensions whicn can be
folded together to lie face to face with a space between

them in which a flat vortion of each of the members to be

22-
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connected can be placed, and at least one lug on one of
the main portions, which lug can be folded over the

othex main portion so as'to lie on the lattqr and thus
lock one main portion to the other and provide super—
imposed narts of the clip device with 1nterpo$ed portions
of the mémbers tq be connecte#radapted to be simultaneous-
ly embossed without verforation in the manner described,

thereby forming a rigid joint.

T. A ¢cliv device for comnecting togethér without
perforation the parts o: models or like small structures
built up from miniasture girder members each having a
laminated formatibn of strip or sheet metal, the clip de-

vice being formed integral and comprising two main por-
tions having a width substantially eaual to that of a

girder member which they are adapted to embrace, the con-
nection betﬁeen the two main portions extending from one
end.thereof-over only a portion of their length so that
when folded along thelr line of comnection, parts of the
two main poxticns will lie spaced apart and parallel to
ohe another, permitting the interposition bé%ween them of
a pa:} of a second girder member, a lateral lug on one
of the main portions which, when folded over, will em-
brace the edge portion of the first girder member so that
the.superimposed parts of the clivp device with the inter-
posed. portion of the first girder member can then all be
embossed in the mannef_deseribed, and an outwardly turned
~lug formed on éaoh of the uncomnnected end portions of
the ¢lip, these lugs belng adapted to lie agalnst the

faces of the flanges of the secbnd girdexr member whose

23,
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web is interposed between the said end portions of the
clip device, whereupon a C-shaped embracing olip can be
folded over the edges of the flange of the gsecond glrder
member and the outwardly turned Iugs, the superimposed _
layers of metal thus formed being embossed in the mamer
described.

8. A cliv device for comnecting together withput
perforation the parts of models‘or like small structures
built up from miniature girder members each having a
laminated formation of strip or sheet metal, the él;p
device being formed integral and comprising two flat ¥-
shaped main portions with their line of connection along
the foot of the Y so that they can embrace and extend
from one edge wortion of an 1nterpoged girder member while
the arms of the two ﬁain Y-shaped portions of the clip
will project laterally from the girder so that they can
have interposed between them two other and separate girder
membexs, and a lateral lug om each arm of one of the main
portions of the device which, when folded over on to the
correspohding arm of the other main portion, will embrace
the adjacent edge of the intervosed girder member, ' thus
providing superimposed varts of the olip device with
interposed portions of the girder members which can be

simultanecusly embossed in the manner described.

9. A clip device for connacting fogether without
perforation the parts of models or like small structures
built up from miniature girder members each having a
laminated formation of strip or sheet metal, the clip

24.
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device being formed inﬁegral and comprising a body por-
tion the intermediate part of which is adapted to lie in
contact with the outer surface of a flange of a miniature
girder while the end portions lie parallel to one another
but ineclined to the body portioﬁ 80 as to engage the end -
portions of the opposite flanges of a second girder
member, two pairs of lugs extending from opposite edges
of the intermediate part of the main portion and adapted
t0 be folded over the edges of the flange of the first
girder, and a palr of lugs extending from the_opposite
edges of each of the end parts of the main portion.adapted
t0 be folded over the edgea of the flanges of fhe éecbnd
girder.

10. A clip device for connecting together without
perforation the parts of models or like small structures
built up from miniature girder members each having a lami-
nated formation of strip or sheet metal, the clip device
being formed integral and comprising a‘body portion the
intermediate part of which ié adapted to lie in contact
with the outer surface.éf a flange of a miniature girder
while the ends of the body portion lie parallel to one
' another and at right angles to the intermediate vart, one
of these ends being shorter than the other, a pair of
lugs extending from the edges of the intermediate part
and adapted to be folded over the edges of the girder
flange with which this intermediate part lies in contact,
a pair of lugs éxtending from the opposite sides of the
shorter of the two ends of the body vortion and adapted

to be folded over the adjacent flange of the second girder,

25,
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and a pair of lugs spaced from the intermediate part
and extending from opposite edges of the longer of the
two ends of the body vortion and adavted to embrace the

edgos of the adjacent pair of flanges.

11 A model or like small structure including in
combination two miniature girder members each having a
laminated formation of strip or sheet metal, these girder
members lying at right angles to each cther and one on
top of the other, a sheet metal c¢lip device comprising
a flat body part interposed between the flanges of the
two girders which lie adjacent to one another. ané pairs
of lugs extending from opposite edges of this clip

- device, one pair of lugs being folded over the eldges of

one girder flange while the other pair of lugs is folded

. over the edges of the other girder flange, and indenta-
"tions in each of the superimposed varts of the clip de—H
vice with the intgrposed portions of the girder members,
theée indentatiops being such that the indented portions
of all the superimposed layers of metal are pressed up

out of their respecti#e planes to such an extent that the

lowermost metal layer is pressed out beyond the plane of
@wvi ' """ fhe next adjacent layer. the second and other adjacent’
o5 | layers being correspondingly pressed cut in the manner

and for the purpose described.

i2. A model or like small structure including in
combination two girder members each having a laminated
formation of strip or sheet metal, the end of the first
girder member abutting against one of the flanges of the




meccanoindex.co.uk
-~ - ~

J/’ (DT A ¥ SR

CSA wy o el v

second girder member, a sheet metal ¢lip device for con-
necting the girder members comprising a flat rectangular
main body part interposed between the end of the second
girder meuber and the adjacent flange of the first girder
member, a pair of lugs extending from one pair éf oppogite
edges of the main body part and bent over the edges of
the flangé of the second girder member, secondary body
varts formed integral with and extending from the other
pair of opposite edges of the main body vart and each

- lying in a plane at right angles to such main body part
and iu contact with the outer face of one of the flanges
of the first girder member, lugs extending from the oppo-
site edges of each of these seconda&y body parts and bent
over the edges of the adjacent flange of the first girder,
and indenfations in each of the superimposed parts of the
clip device comnrised by a body part and a lug and in the
part of the girder member embraced thereby, each of these
indentations belng such that the indented vortions of all
'the'guperimnosed layers of metal are pressed up out of _
theix'respeotive pianes to such an extent that the lower-
most metal layer 1is pressed out beyond the plane of the

., hnext adjacent layer,the gecond and other adjacent layers

being correspondingly pressed out in the manner and for

the purpose descridved.

13. A model or like small structure including in
combination at least fwo members having a laminated forma-
fion of sheeﬁ metal, a sheet metal clip device connecting
these members and comprising two flat main portions of

similar dimensions folded together so as to lie face to

2%
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face with a space between them in which flat portions of
the two members to be connected are placed, at least one
lug extending from an edge of one of such main portions

and adapted to be folded over the edge of one of the mem-
bers to be connected and to lie on the other main portion,
and indentations in the superimposed parts of the clip
dev;ce with the interposed portions of the members, each

of these indentations being such that the indented portions
of all the superimposed layers of metal are pressed up ous
of their reSDeotive‘planes to such an extent that the lowerxr-
most metal layer is pressed out beyond the plane of the
next adjacent layer, the second and other adjacent layers
being correspondingly pressed out in the manmer and for

the purpose described.

14. A model or like small structure including in
combination-two girder members each having a laminated
formation of strip or sheet metal, the end of tne first
girder member abﬁtting agai nst a side of the second girder
member 50 that their adjacent flanges lie in the same
nlané, a shéet metal clip device comnecting each flange
of one girder member to the adjacent flange of the other
and comﬁriéing a_main_or body pért 1ying in contaét with
the_duter faces of the two adjacent girder flanges, lugs
extending from the'opposite sides of one end portion of
this body portion and bent around so as to embrace the
end portions of the edges of the flange of the first
girder and a part of the other end of the body portion
bent over that edge of the-flange of the second girder

member which lies remote from the first girder member,

28,
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and indentations in each of the superimposed parts of
the clip device with the interposed vwortions of the
girder flanges, each of these indentations veing such
that the indented pdrtionsof all the superimposed layers
of metal are pressed wup out of their respective planes
to such an extent tnat the lowermost metal layer is
pressed out beyond the plane of the next adjacent layer,
the second and other adjacent layers being correspond-
ingly pressed out in the\manner and for the purnose

described.

15. A model or like small structure including in
combination a girder member and a channel member each
having a laminated formation of strip or sheet metal,
the flange of the girder lying in contact with the outer
face of the base of the channel and atyright angles to
such channel, a sheet metal clip device éonnecting the
glrder member to the channel and having a main part of _
rectangular form lying between the ad Jacent faces of the.

| girder flange and the base of the channel, lugs extend-
ing from one palr of opposite edges of the m#in-part
and embracing the edges of the girder flahge and a second
pair of 1ugs exténdiﬁg from the opposite edges of thé
main part and extendiﬁg along the sides and embracing
the edges of the channel, and indentations in each of
the superimposed varts of the clip device and_the:inter—
vosed vortions of the channel and girder members, each
of these indentations being such that the indented por-
tions of all the superimposed 1ayers‘of metal are pressed

up out of their respective planes to such an extent that
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the lowermost metal layer is pressed out beyond the
plane of the next adjacent layer, the second and other
adjacent layers being correspondingly vressed out in the

manner and for the purpose described.

IN TESTIMONY whereof I have signed at 4we Z—an dag\.)
of 5.13!4'14, thisfourth day of April AD.I932.
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