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IBIB IBIF IBIG lBIH lBIU -(54) BUILDING FRAME STRUCrURAL EEMENTS AND FXING
MEMBERS THEREFOR (71)   We, Ntons  NTuns DB  portions of
the structumil L'EsT, a French Body C(oporate of 57  element, so that when
the cap and the Rue de Villiers, 92203 Neuily SU$r Seine, body are urged.
together in a clamping France  and  CeNTuE  DB  RECHBRCVE  movement, the
second poions of the 5 D'ARCHITECTURE  D'URBANISMB  ET  DB  anges are
locally deformed and clamped 50 CoNSTRUCTION RAUC, a French Body Cor-
between the die suraces of the cap and porate of 27 Rue Dumont d'Urvlle,
75116, the body. The body and the cap may hove Paris, France, do 'hereby
delare. the in-  further mutually: opposed clamping sur- vention for which
we pray that a patent  faces which, after a claamping movement, 10 may be
granted to us, and the method by  sandwich between them the first portions
55 which it is Wo be performed, to be particl-  of the flanges of the
structural element. ladly described in and by the fomwing    According to a
preferred form of the in- statement: -                            vention
the cap is dmensioned so that it This invention relates to buiding frame
can be fitted into the mouth and sub- j    15 structural elements and
fixing, members  sequendy rotated into the position where 60 therefr, and
to building frames incding  its said die surfaces lie behind the second
-the structural elements secured by the fix.  povrions of the flanges of
the structural ing members.                            element. Acevrding
to the invention there is   The body of the fixing member prefer- 20
provided, in combination, a bulding frame  ably has two said caps whbih can
be urged 65 elongate structurd eleent and a fixing  towards the body in
respective directions member therofor, the-stUvtural element which are at
ript angles to each other. having at least one cavty, which as seen in
Suitably at least the body of the fixing transverse secton -has    mouth'
permitting  member is a cast -part. 25 access to the cavity deined by a
pair of    Prefersbly the structural element is of 70 opposed flanges which
have first portions  profiled steeL. It may be thin and light and extending
towas ech other and second  yet of sufitoient strength. portions extending
in Oarfly i the cavity    The components of the combination of from said
first portions and terminating at structuraq element and fixing member are
30 free edges so as to leave to each side of  within the invention whether
assembled 75 the mouth an undercut- space whic his be- together or
otherwise. hind the fist . portion and laterally outside    Also according
to the invention there is the second poion at t  .side, the said  prbovided
a buikling frame having a plural- second portions of the fhmws- being de-
ity of tlhe structural elements secured 35 formable; and the &ixgm     r
having a  together by the fixing members of the 80 body and a. cap which
can be urged  combinationdof the invention. together in a damping.  oent
and    Embodiments of the invention will now which incorporate cooperating
clamping die  be described by- way of example with refer- surfaies
consisting ; t leart one protru-  ence -to the, accompanying drawings, in
40 sion on one die  ace which fits into a  which: -
85 corresponding ,recess onjhe-eiher die sur-   Fure 1 shows in end view a
simple face, the.  e it beIng such that the  profiled struotm   element
constituting part cap can be fitted into the cavity of the  of an
*nrbodinent o the invention having structural element end Iqoatein
position  a C-shaped-that; - 45 where it die      lie behind the second
Figures 2 to 5 are respective end views 90 :                        -...
1 503 588                                      2 of various profiled
structural elements  secured by welding to a rectangular in- 



useful in embodiments of the invention ob-  ternediate core 11 (which as
shown in    aJ .taied by direct or indirect assembly of  Figs. 14 to 16 may
be two .plane sheets) simple profiled  elements as shown  in  while in
Figure 5 the two simple profiled 5 Figure 1;
elements 9 and 10 ace secured by welding 70 Figure 6 is a side view of a
fixing mom-  to  an X-shaped  intermediate core  12. ber useful in
Jembodiments of the in-  Profiled elements such as shown in Figs. 4     4
vention;                                 and 5 are especially. intended for
use as Figures 7, 9 and 11 are side views show-  frame girders. These
grders are thus fur- 10 ing the fixing member of Fig. 6 in various  nished
at each side with a longitudinal 75 stages during its attachment in the
throat  throat. The invention  is not however of the structura.lelement of
Fig. 1;     limited to a particlar shape of core be- Figures 8, 10 and 12
are sectioral views  tween the sinpe elements and shapes such transversely
of the structural element show-  as 11 and 12 are given only by way of 15
ing stages in the attachment of the fixing  preferred examples.
80 member of Fig. 6,. correspondingly re-  - Figure 6 is a view. of a
typical fixing spectively to the positions of Figs. 7, 9, member of the
present invention. This part and. 1;                                  is
made up of body 13 having two legs 14; Figure 13 is a peeofve c' a secori
15' at a right-angle, ech leg 14, 15 having 20 fixing member useful in
embodiments of  an aperture 16, 17 and receiving on its ex- 85 the
invention, used for bracing;         ternal faIe a cap 18, 19 which has a
screw- Figure 14 iliustrates a.mode Of assemly  threaded operture for the
passage of a bolt of two structural elements by means of two  20 which
passes also through the aperture fixing members emnbodying the invention;
16, 17 in the body. Caps 18, 19 aen  C- 25  : Figures 15 and 16 -are
perspactives show-  shaped and have dimensions so that in one 90 ing two
assemblies embodying  the in-  position (Figures 7 and-8) Ihe oap, in this
vention; and                             case the cap 18, can'be inserted
at any Figure 17 is a diagrammatic view of a  desired place in the throat
2. of a profiled frame of a building embodying the present  ekment 1 and;
after- roattion through about 30 invention.
900 rekltive- to its position of -introduction 95 A  simple elongate.
profiled steel struc-  into the throat can be caused to come into tural
element is shown in Figure 1. It has  abutmnent by the tightening of- the
bolt 20, a cavity or throat 2, which, in transverwe  with the first
portions 3, 4 of the1flanges -of section, has the shape of a C whose facing
the  structural element, clumping  them 35 extremities are made .uip of two
flanges  directly agaSist the body 13 after having 100 having first
portions 3, :4 directed towards  caused a progressive deformation of the
each other and mutually parallel second  second portions 5. 6Wof the
throat. By de- portions 5, 6 at 90 to- the first portions.  formation of
the flanges, the.fixing member The second  portions are parallel: and  is
secured in a pqsitive manner, i.e. slip- 40 directed .towards the inside of
the throat,  page along the structural member can be 105 where they
terminte at free edges. These  for practical purposes prevented. two
flanges define between them the open-   In order to obtain this
deformation, the ing or mouth of the thmat and it can be  outer- surfaces
'of the body 13 against seen that an undercut space is provided  which
the-cap 18'is hed have two reaction 45 behind the first portions 3, 4. The
second  points 21, 22 for the' 'first portions 3, 4 and 110 portions  are
deformable  as  discussed  recesses 23, 24 adapted toi co-operate with
below.                                   corresponding protrusions 25, 26
of the cap The profiled structural: elements within  18 to makr   up C t
diesurfaces ad.. the scope of the present invention include  apted- to
caus-e -the -deformation  of the 50 simple profiled dlements' such as shown
in  flanges during tightening of the   lt 20. 115 Figure 1 and comple
-profiled eleinents  The surfaces ac'ting to cause. the, de obtained by
direct or indirect asembxly of  formation are for'.'eple pwars' of' oom-;
these simple elesnenits so that the mouths  plemenitary V  surftig  as best
seen. in of the respective cmities face iin ditferent  Figure 6, whih  ows'
twtdF surfaces '23 55 directions. Figures 2 and 3 respectively  whikt the
leg 14 ofthe body .13 has on i20 show'profiled elaftients 7 -and 8  bained
one side. Theopposte side o the body 13 by the assembly of two and tour
simple  is provided 'with"two. similar surfaces 24. proffiled elements.
Profiled eleaitnks sich as  The cap 18 has prqtrdsions corresponding those
in Figures 1, 2 and:3aire espially  in shape 'to thaft oftherecesses23
onfthe 60 intended for use- as framn  -upights, and  lbg of the'body;
Theodther leg W the body 125 therefore have  longitudinally  extending  13
oo-operates in like fashion with the throats.
other cap 19. Te caps 18, 19 thus con- 



Figures 4 and 5 show indirect assembis  stite gripping claps. of simple
profiled elements. In Figure 4,   Various stages in the positioning of a 65
two simple profiled elements 9 and 10 are  fixing member on a piled element
are 130    3                                      1 503 588 shown in
Figures 7 to 12.                which certain of the fixing members used,
In Figures 7 and 8. the cap 1 is in its  such as fixing rdetiber 40, are
staying fix- first position ready for introduction into  ing members of the
type shown in Figure the throat 2 of a profiled element 1. It can  13. The
end of a strainer 41 can be seen 5 be seen that the width of the cap is
smal-  fixed to this fixing member 40.     70 ler than the gap between the
flanges 5 and    Finally, Figure 17 is a standard diagram, 6 of the throat,
which allows the cap to  given solely by way of example, of a frame enter
right into the throat. In Figures 9  made up of uprights 42 and girders 43
of and  10. the cap  18 has been turned  the present invention assembled by
means  . 10 through 9O0  relative to its-position when  of fixing devices
of the present invention.  75 introduced and, in this second position, is
WHAT WE CLAIM IS: - in -the bottom of the throat, substantially   1. In
combination, a building frame conforming to the shape of this bottom. In
elongate structural element and a fixing Figures 11 and 12, is shown the
final as-  member therefor, the structural element 15 sembly position in
which the cap has been  having at least one cavity, which as seen in 80
brought towards and tightened onto the  transverse section has a mouth
permitting leg of the body 13 by means of the bolt  access to the cavity
defined -by a pair of 20, thus clamping  and  deforming the  opposed
flanges which have first portions second portions 5, 6..    t
extending towards each other and second 20  In the example given, the head
Of the  portions extending inwardly of the cavity 85 bolt 20 is housed in a
suitable recessed  from said first portions and terminating at portion 27
of the leg 14 of the body 13.  free edges so as to leave to each side of
The cap 18 is like a nut for the bolt cap-  the mouth of an undercut space
which is be- tured in the throat. In a variant, the bolt  hind the first
portion and laterally outside 25 could in effect be provided with a nut
the second portion at that side, the said 90 which would be held in a
housing in the  second portions of the flanges being de- cap  and  which
would be constrained  formable; and the fixing member having a against
rotation in that housing. Of course,  body and a cap which can be urged the
bolt can be replaced by any element  together in a clamping movement and *
30 capable of fulfilling the same function of  which incorporate
cooperating clamping die 95 urging together the elements 14 and 18.
surfaces consisting of at least one protru- Figure 13 sows a particular
form  of  sion on one die surface which fits into a body 13 of the fixing
member in which the  corresponding recess on the other die sur- legs 14 and
15 are complemented by a leg  face, the arrangement being such that the 35
28 which is orthogonal to the legs 14 and  cap can be fitted into the
cavity of the 100 15 and which is provided with means for  structural
element and located in a position fixing a bracing link or strainer. In the
ex-  where its die surfaces lie behind the second ample given, this means
for fixing is made  portions of the flanges of the structural up of one or
more apertures 29 which can  element, so that when the cap and the 40
receive bolts or pins for the mounting of  body are urged together in a
clamping 105 the end of a strainer or link.           movement, the second
portions of the To mount a girder 30 on an upright 31  flanges are locally
deformed and clamped (Figure 14), the girder being for example of  between
the die surfaces of the cap and the type shown in Figure 5 and the upright
the body. 45 for example of the type shown in Figure 3,   2. A combination
according to clain 1 110I the following method can be used:-       wherein
the body and the cap have further A  fixing member 32 is placed in the
mutually opposed clamping surfaces which, throat 35 of the upright 31 at
the desired  after a clamping movement, sandwich be- place for positioning
the lower edge of the  tween them the first portions of the flanges 50
girder. Another fixing member 33 is placed  of the structural element.
115 in the upper throat 34 of the girder 30.   3. A co'nbination according
to claim 1 The girder is brought up to the upright  or claim 2, wherein the
cap is dimensioned until at the same moment the upper can  so that it can
be fitted into the mouth and 36 of the fixing member 32 comes into the
subsequently  rotated  into  the  position 



S5 lower throat of the girder and the front  where its said die surfaces
lie behind the 120 cap 37 of the fixing member 33 comes into  second
portions of the flanges of the struc- the throat 35 of the upright 31. All
that  tural element. needs to be done then is to secure the as-   4. A
combination according to any one sembly by rotating and tightening the two
of the preceding claims in which the said 60 caps. .
die surfaces of the cap and the body com- 125 Figure 15 is a part view
showing the  prise pairs of complementary V-surfaces. mounting of several
girders 38 of the type    5. A combination according to any one shown in
Figure 4 on an upright 39 of the  of the preceding claims wherein the body
type shown in Figure 3.                  and the cap each have an aperture
re- 65   Figure 16 shows a modified mounting in  ceiving a bolt
constituting means for urging 130    3
1 503 588 shown in Figures 7 to 12.               which certain of the
fixing members used, In Figures 7 and 8, ihe cap 1.8 is in its  such as
fixing member 40, are staying fix- first poiltion ready for inkroduction
into  ing nrhanbeis of the type shown in Figure the throat 2 of a profiled
element 1. It. can  13. T~he end ofi a strainer 41 can be seen S be seen
that the width of the. oap is smal-  fixed to this fixing member 40.   70
lerlthan the gap between the flaiges 5 and    Finelly, Figure 17 is a
standard diagram, 6 of the throat, which allkiws the cap to  given solely
by way of example, of a frame enter right into the throat. In Figures 9
made up (f uprights 42. and girders 43 of and  10, the cap  18, has -been
turned  the present invention assembled by means 10 through 900 relate
its pition when  of fixing devices of the present invention.  75 introduced
and, in this second position, is    WHAT WE CLAIM IS:.- in the bottom of
the .throat, substantially   1. In combination, a building frame conforming
to the shape of this biton. In  elongate structural :element and a fixing
Figures if -and 12, is shown the final as-  member therefor, the structural
element 15 sembly position in which the cap has been  having at least one
cavity, which as seen in 80 brought towards and tightened onto the
transverse section has a mouth permitting leg of the 'body 13 by means of
the bolt  access to the cavity defined by a pair of 20, thus clampfi~ng and
deming 'the  opposed flanges which have first portions second portions 5,
6..                  extending towards each. other and second 20  In the
example gaven, the head of the  portions extending inwardiy of the cavity
85 bolt 20 is housed in a suitable recessed  from said first portions and.
terminating at portion' 27 of the leg 14 of the body .13. free edges so as
to leave to each side of The cap 18 is like a- nut for -the bot cap-  the
mouth- of an undercut space which is be- tured in the throat. In a.variant,
'the bolt  hind the. first portion and laterally outside 25 could in effect
be provided with a nut  the second podion,-at that side, -the said 9o which
would be heIld in a; housing in the  second porMions of the fanges being
de- cap  and 4hich  would -be constrained  formable; and the fixing member
having a against rotation in that housing. Of course,  body and a cap which
can be urged the bolt can be replaced by any element together in a clamping
movement and .30 capable of fulfilling the same function of  which
incorporate cooperating clamping die 95 urging together the elements 14 and
18.    surfaes consisting 'of' at least one protrl- Figure 13 sows a
particular form  of sion on one die surface which fits into a body 13 of
the fixing member in which the  corresponding recess on the other die sur-
legs 14 and 15 are compleimented by a leg  face, the arrangement being such
that the 35 28 which is orthogonal to the legs 14 and  cap can be fitted
into the cavity of the 100 15 and which is provided with means for
structural element and located in a position fixing a bracing link or
strainer. In the ex-  where its die surfaces lie behind the second ample
given, this means for fixing ias.made  portions of the flanges of the
structural up of one or more apertures 29 which can  element, so thait when
the cap and the 40 receive bolds or pins for the mounting of  body are
urged together in a clamping 105 the end of a strainer or link.
movement, the second portions of the To mount a girder 30 on an upright 31
flanges are locally deformed and clamped (Figure 14), the girder being for
example of  between the die surfaces of the cap and the type shown in
Figure 5 and the upright  the.body. 45 for example of the type shown in
Figure 3,   2. A combination according to claim I 110 the follorwing method
can be used:-     wherein the body and the cap have further 



A  fixing member 32 is placed in the  mutually opposed clamping surfaces
which, throat 35 of the upright 31. at the desired  after a clamping
movement, sandwich be- place for positioning the lower edge of the  tween
them the first portions of the Ranges 50 girder. Another fixing member 33
is placed  of the structural element.          115 in the upper throat 34.
of the girder 30..  3. A combination acording to claim 1 The girder is
brought up to the, upright  or claim 2, wherein the cap is dimensioned
until at the same moment the upper cap  so that it can be fitted into the
mouth and 36 of the fixing member 32 comes into the  subsequently  rotated
into  the position S5 lower throat of the girder and the. front  where its
said die surfaces lie behind the 120 cap 37 of the fixing member 33 comes
into  second portions of the flanges of the struc- the throat 35 of the
upright 31. All that  tural element. needs to be.done then is to secure the
as-   4. A combination according to any one sembly 'by rotating and
tightening the two' of the preceding claims in which the said. 60 caps.
die surfaces of the cap and the body com- 125 Figure 15 is a part view
showing the  prise pairs of complementary V-surfaces. mounting of several
girders 38 of the type    5. A combination according to any one shown in
Figure 4 on an upright 39 of the  of the preceding claims wherein the body
type shown in Figure 3.                 and the cap each have an aperture
re- 65   Figure 16 shaws a modified mounting in  ceiving a boit
constituting means for urging 130 I IlaIIIIIIIIIi I! ll I1IIDIff,    1 503
588                                      4 the body and the cap together.
member or members, the mouth of the re- 6. A oombination according to any
one  spective cavities Ifacing in different direc-    \J of the precding
akaims wherein the body  tions.                                  30 of the
fixing member has twvo said caps    11. A combinqtion according to claim 5
which can be- urged ttrards tihe body in  10 wherein the said unitry parts
are con-       ; respective directions which are at right nected through an
intermediate connection   K angies to eaoh other. so that the fixing  whih
is reangular or is generally X- member can secure two stUiCtural meMmbers
shtued in transvise section.          35       - to each 6her.
12. Building frame elongate structural      8 10  7. A combination acovding
to claim 6  element substantially -as herein described having means for
attaching a staying link  with reference to and as shmn in any one or
strainer.                             of Figts.   t6 5 of the accompanying
draw- 8. A combination 'according to any one  ings in oxftbination: with
fixing member for 40 of the preceding cains   wherein the said  structural
element Wbwtantiay as herein 15 first portions af the flanges are coplanar
described with refer'ence to and as shown and the said second portions are
mutually  in Figs. 6 to 12 or ft. 13 of the  wcom- parale and are at 900
to, the first por-  panying drewings. tions.
13. Buiding franie having a plurality of 45 9. A  gombinaton according to
any one  structural elements and fixing  members 20 of the preceding clims
wthereoi  the struc-  according  to any one of the preced4ig tratl element
is -o prfiled. steed.      claims, with the strural elements secured 10. A
combination according to any  together by the fixing members. one of the
preceding claims wherein the        MEWBURN ELIS & CO., structural eeent is
comprised of two or         Chmteered Patent Agents, 25 more lunitary pats
each having a said cav-         70-72, Chaaicery Lane, ity, the pas  being
connected directly to         London, W.CZA 1AD. each other or tbrough  an
'intermediate         Agents for the Applioants. Printed for Her M    s
Stationery Office by The Tweeddale Press Lti, Berwick-upon-Tweed, 1978.
t Published at the Patent Office, 25 Southampton Buildings, London, WC2A
lAY, from which copisn may be obtained. I 1!1111J IIIIij 111111 BIl I11    


