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PROP-SUPPORTING HARNESS FOR A STAGE PERFORMER

Technical Field

This invention relates in general to the field of stage props, and mors
specifically to a prop-supporting hamess which asllows a stage performer o
wear al least one prop on his of her back. In particular, i proposes a frame for
such a harness, as well as a harmess incorporating said frams,

The invention has applications particularly In the area of live
erteriainment, such as music halls, theater, dance, cabaret, the circus. ste.

Technological Background

A cabarel review such as the current "Féerie® of the Bal du Moulin
Rouge, is composad of a froop of sbowt 100 artists, including the 80 "Doriss
Girle” regruited from arcund the world, and uses 1000 costumes with feathers,
thinestongs, and sequins.

These artists are true workd-class athistes, who must mest axtremely
rigerous selection criteria concerning their physical capabifities and their ability
to follow choraography that strefches these capabilities to the imit.

The enlertamyment the show provides to the spaclators essentially
arises from the visual quality of the movements of the artists, and their props,
an the stage. The amplitude, rhythm of execution, and synchronization of these
movaments are crucial o this,

The presert descriplion relatas to props carvied by the artists, generally
on their back, by means of 8 hamess placed and fastened in position on the
shoulders. This is typlcally an ensemble of feathers, rhinestones, sequins, and,
more recently, electric lights, which are arranged in the form of a fanned
peasonk tail or similar manner.

Some scenes of the show maks use of very bulky and heavy props.
The overall dimensions of such props, once fastened in position on the artist,
can greally exceed the height of the artist, and can reach or sven extand
beyond the span of the arlist’s outspread ams on the stage. Their weight is
usually between 8 and 12 kilograms, including the possible presence of a
battery to powsy integrated lights such as strips of light emitting diodes (LED),
neon ubes, or simdlar,
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Prior Art

With reference to figure 1 of the altached drawings, the frame of a prior
art hamess is made with rods or matal wires, having a circulsr cross-section
withy & dismster squal o a2 faw millimeters or 80, and which are conventionally
referrad to as “piano wirs”. Such items are of carbon steel (emperad), and
therefore have a high {ensile strangth togsther with a certain capacity for static
forming, and g certain dynamic elasticity.

Saveral such items, appropriately bert, are assembled to make & part
11 intended to rast against the back of the arlist, as well as parts 12 and 13
irtended {0 maintain the hamess on the shoulders of the artist, similarly to
shoulder straps. More particulardy, asppropriately shaped elements are welded
together at certain points so that the frame as a8 whole has a configuration of
the above parls 11, 18, and 13, In accordance with is funclion, Spot walds of
solder 14 are placed & the end of the shoulder supports 12 and 13, at the
irtersection of crossing pisces of plano wire, andfor at the poind of contact
betweaen such pieces whars they oin. Perforated disks 15 are also weldsd o
the plano wirss at givan points on the part 11 forming the back, for attaching
the prop by means of bolts {nof represented} which pass through thess disks.
The harmess i then covared with foam, cotion wadding, carded cotion, or
similar material, and finally with an ormaments! fabric such as a sitky ¢loth sewn
over i

Because of how its frams is made, the barmess snsemble has a certain
slasticity, particularly parls 12 and 13 which form the shoulder supports. The
hamess thorsfore is exposed to deformation strasses which are applied at
almost all points on the frame.

However, at the varous lcations where walds were made, the sieel
had bren heated to rad heat when applying the solder, such that it has locally
tost s tensile strangth. & is said © be "untempered”. Dus fo s fact, the
harmess frame is mechanically fragiia at these locations. The plano wires can
break at the welds. It is also possible that the welds themsalvas may not resist
the mechanical stresses applied to the frame, and may give way.

Each tima & plano wire breaks or 3 weld gives way, that portion of the
frame gains some mechanal play, which can be g8 sireme as a sliding
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movement betwesn portions of juxtapossd piano wirg, In spite of the foam
surraunding the frame, such sliding between portions of plano wire is often the
sawee of injuries o the artist. This is particularly fraquernt in the portion of the
frame which rasts on the arlist's shoulders, where the greatest mecharicsl
sirasses are exerted.

Under the effect of the waight of the prog, static deformation of the
frame can resull which inevitably translates into improper positioning of the
prop relative to the body of the artist. There are two consequences of this
phenomanon. First, the alignment of the prop of the artist concernad can differ
from that of the grops of other arlists presant on the stage, which is visible 1
the audience as a visual inperfection. Sacond, the incorrent positioning of the
prop crestes asymmetry in the forces exerted on the artist's shoulders, which
the arlist must offset with postures andifor movements that have very negative
effects. Muscle andior joint pain results, both durng the act and afterwards.
This pain i in addiion o the superficlal injuries due o the sliding of the plang
wire slements, and affects the health of the arliste. Perlods of temporary
ncapacity can resull, leading kv a medica! lsave of absance which, in addition
to the personal and social disgdvaniages, poses organizational problems for
the show in ensuring that the performances ars properly conducted.

Lastly, repairing the frame requires stipping the hamess, which
involvas unstitching then resewing the outside fabric. To avold having o send
the frame (o a metal shop for rewslding, there may be an attempt to repair the
hamess using wire or adhesive tape 18, but such a repalr is shortdived and the
harmess s only usable in a degraded mamnsr. The manual opsrations
mentuned above involve maintenance costs, and the harness is temporarily
unusatds,

Refgrence US504101 A disclosas a device according to the prior art for
suspending to the shoulders knapsacks, tourists’ sacks and the lika.

Summary of the Invention

The mvention aims to sliminate, or al least reduce, all or part of the
prior art disadvantages mentionad above.

For this purpose, & first aspect of the nvention proposes a fams
according to claim 1.
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Thus the parts of the frame in contact with the artist's body, through a
covaring made for axample of foam and decorative fabnic, are rigid. They
carnot be warped or bent from the swaying effacts of the stage prop caused by
the arlist's movements, Howeyer, & certain joca! slasticlty does remain &t the
sannaction between the backrest and the shoulder supports, and this slasticlty
alows to absorb such swaying to a cerlain axtent. The harness is therefore
more solid and more resistant over time, while being more comforiable and
morg congiderate of the adisls’ physical health, Maintenance oparations are
practically sliminsted, or are af laast required much more infrequently. The
backrast comprises a front plate and 8 rear plate, both rigid and substantially
vertical and parallel to sach other while being maintained rigidly apart from
aach othey for atl least a part of thelr facing surfaces. This increases the rigidity
of the frame.

Additionally, in some embodiments of the imvention, singly or in
combination:

—

< an uppsy end of the front plate is bent forwerds, to follow the
shape of the artist's back at the neck;

« the rear plate comprises, in #8 upper part, a first part folded
horizontally towards the front plate, and sodendad by a second part folded
vertically upwards, which rests sgainst the front plate and is fixed to said front
piate; this arrangement oblaing the desired spacing betwseen the two front and
regr pigtes,

« the frames comprises an angle bracket grranged bebwean the front
plate and he rear plate in 2 manner that keeps them spaced spart from each
other, this angle bracket contributes to reinforcing the rgidity of the backrest:

« the angle bracket comprises @ horizontsl part fixed fo the
horizondal part of the rear plate, and g vertical part fixed to the rear plate,
behind said horizontal part of the rear plate; arranged in this manner, the angle
bracket prevents maodifications to the fold angle of the rear plate under the
sffgct of the forces exerted by the movaments of the prop,
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+ the backrest comprises @ central opening, which reducss the
weight of the hamess and also faciitales covering the frame with covering
materals;

~ the shoulder supports are in the fomn of & ciroular tibe,
horizontally flattened at the upper end of the fube, and vertically flattenad at the
ower end of the tubg; the Nattenad ends can then press against the body of the
artist with 1o risk of injury;

+ the slastic coupling slements sach comgprise al least ong isaf
spring; &8sy to produce, such springs provide strong damping with little ravel
{low amplitudes of movement), in sddifion, they are essentislly flal and
tharefore intagrate well with the invention.

Ancther aspact of the invention concerns 3 hamess Ry & stage
parformer, comprising & frame according to the first aspect.

Briaf Description of Drawings

Giher festures and advaniages of the invention will be apparent from
reading the following description, This dasaription purely lustrative and s to be
read with referance {o the atached drawings, in which:

- Figure 1, already described, I8 a schemaslic representation of & hamess
frame of the prior ar,

- Figurs 2 I8 g threadimensional view of a hammess sccording fo
embodiments of the invantion,

~ Figure 3 i8 3 reprasentation of a complete hamess wom by a stage
performer,

- Figure 4 s a view of only the frame of the harness worn by the artist {with
N0 NBMess Covering),

~  Figurs & is ¢ plane view of the front piate of the backrest,

- Figure © is a plans vigw of the rsar plate of the backrest,

~ Figure 7 is & side view of the rear plate of the backrest after folding,

- Figure 8 is & plane view of the angle bracket of the backrest,

~ Figure 8 is a side view of the angle bracket after folding, and

- Figure 10 is a partial view of the frame, showing the detail of the slastic
coupling slements attaching the backrest 1o the shoulder supports.
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Detalled Description of Embodiments

As can be seen in Figure 2, & hamess according 1o some embodiments
of the invention is composed of & frame coversd with g covering 30. This
covering comgrises 8 layer of foam, cotion wadding, carded colton, or & similar
matenal, which in turmn is covered by & decorative covering such as a sitky
fabric, generally of an iridescant color. This composition of the covering is an
example only, as any other compaosilion can be preferrad according o the
raquiremeants of the application. More complex coverings can also be ussd, for
example 1o cover separats parls of the frame with differsant materials, of
differsnt textures, colors, st

The frame isalf essantiglly comprises & rigid backrest 21, couplad fo
two rigid branches, forming the shoulder supports 22 and 28, by means of an
slastic connechng elemant for each of tham, In Figure 2, only the slgstic
connecting slement 24 associated with the left shoulder support 22 is visible,
the one associated with the right shoulder support 23 being represenied with s
covarng 30,

The backrest 21 and the shoulder supports 28 and 23 are said 1o be
rigid in the sense that, under the normal utlfization conditions anticipated for the
imMendad application, they have no slastic or other deformation capacity,
whether flexural, torsional, or other. This doas not maan that thase constitusnt
glemants cannoet be deformed, or sven broken, if they are subjected to stresses
exceading a certain imit, byt i means that this imit lies well beyond the forces
likely 10 be applied to them under the normal conditions of using the hamess.

Other features of the harmess andior its frame, illustrated i Figure 2,
will now be described, First, the use of the hamess will be discussad with
reference (o the drawings in Figures 3 and 4,

In Figure 3, the harness is representad in its normal configuration,
whar | is i place and maintained on the shoulders of a user, for sxampls &
cabaret dancsy.

in the foliowing deswiption, the onlentation, shapes, and more generally
the arrangement of the constifuent elements of the harness and particularly its
frame, are desoribed with reference o the position of the hamess on the artial's
shoulders in the static standing position, as represented in Figure 3. &s 3
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resull, terms such as "in font”, "behing”, “ront”, rear”, Mowards the fronl®,
“towards the back”, “above”, "below”, “upwards”, “downwards", “upper”,
“lower", Meft", Tright”, “towards the left?, “towards the right’, “horizontal®,
“vertical”, “horfzontafly”, “vertivally®, etc. ave used with refersncs fo this
corwvention.

The backrest 21 iz flat against the back of the ussr, prefarably in the
upper part of the back 1o avoid interfering with the movements of the artists
paivis and legs. The backrest is maintained in this position fiat against the back
of the dancsr by the action of the branchas forming the shoulder supparis, such
as the shouldsr support 22, In fagt, this shoulder support curves towards the
back in a mamner that passes under the armpits of the dancer. Fach shoulder
support ends in @ hook that is denoted 42 for the visible shoulder support 22 in
Figure 2 and Figure 3, and is denoted 43 for the shoulder support 23 which is
only wisible in Figure 2. A strap or bait 35 can pass across the dancer's back fo
somedt the hooks 42 and 43 fo sach other, andior 10 the backrest 21, in order
fo stabilize the position of the hamess in spite of the dance’s movements,
without injury o heyr or interfering with her movements. The strap 35 may or
may not be made of an slastic material. it can for exampls be a leather belt, &
gotton band, an elastic band, or something similar. These exampies are in no
way Hmiting.

in the view in Figure 4, which corrasponds to Figure 3, the hamess is
represanted without the covering 30, This view dlustrates the positioning of the
primary component glements of the harness frame when said harmess is in
position on the user. As one will have undersiood, this configuration doss not
correspond to the true usage, becauss in practice the harmess is not used on
stage without the covering 30 over the frame.

Aside from the hooks 42 and 43, the only parts of the frame which
project outside the covering 30 are shuds extending substantially hodzontally
towards the rear, from the backrest 21, In one example, the backrest comprises
three such studs 31, 32 and 33. In the example Hlustrated in Figures 2 and 3,
the stud 31 15 placed in the uppsr part of the backrest, on the leff, while the stud
32 is placed in the upper parl, on the right, and the stud 33 s placed in the
fowar part, substantially in the center (on 3 horizontal axis running from the feft
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to the right of the dancer). This number and this airangement of the studs
provide good stability when they are used {o aftach gt least ong prop fo the
backrest, For this purpose, the prop can comprise g piate of dimensiong
dictated by those of the backrast, squippad with holes corresponding o the
studs 31, 32 and 33, which allow placing the plate flat against the harness
backrast and altaching §, using wing bolis for exampla. OF courss, any variation
s possible in the number or position of the studs, depsnding on the spplication
considerad and particularly the number, dimensions, and weight of the props o
be supporied. §is also understaod that more than one prop can be maintained
on the backreast 21 by means of such studs.

Ag is visible in Figures 2 and 4, each of the shoulder supports 32 and
23 can be made in fubdar form, for sxample of a tube of aluminum 80BO T8, of
a cicular cross-section with a diameter equal fo 20 millimeters. The fube 8
forced into the appropriate curve by bending, and flatened at s srds. For
example, the bending of each fube can be done using an appropriate guids.

The upper end of the tubs, intended {0 be coupled to the backrest 21
via an slastic element such sz the clement 24, i fiallened g & fist
substantially horizontal form. Convarsely, the fres end of the shoulder support,
to which is aftached the haok 42 or 43, s flatiened into a fiat substantially
vartical form. Thus, the upper end of the shoulder support can lie flat on the
shouider of the dancer, and 118 lower end can lig flal against her flank,

in addition, as is visible in Figure 4, the hook 42 can ieally be attached
to the outer side of the lower end of the left shouider support 22, In 3 manner
that alse will not injure the dancer. Symmedrically, the hook 43 of the right
shoulder suppart 23 {visible in Figure 2} is preferably situsted on the suwter side
of this shoulder support, for the same reasons. The hooks 42 and €8 can be
fixed n place by screws or rivels, preferably enswing that no part passes
beyond the inside face of the Hat part of the free end of the shoulder support.
For example, i a2 screw is used, #is oriented from the inside o the oulside ang
its head is countersunk. Preferably, the altachment is always made with a rivst,
with its inside end, meaning the end dosest fo the dancer's flank, being bucked
or filed off. In both cases, no projecting part of the hook attachment means s
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then likely to injure the arlist when the hamess is tightened into position, with
the free ends of the shoulder supparts lying flat against the flanks.

The same precautions are taken conceming the altachment of the
upper end of the shoulder supporis 22 and 23 to the slastic clement such ag
the slement 24 associated with the left shoulder support 22, Preferably, this
attachmant is also made by two screws or two rivets 28, visibla in Figure 2.

Bacause of all the above charactenstics, the hamess is used under
conditions of oplimized comfort and srgonamics.

it ong embadiment, the backrest 21 essentislly comprisss three rigid
parts, solidly connecled {o sach other in a non-elastic manner. This last
axpression s understood {o mean that the altachment means for these three
slaments 38, 26 and 27 introduce in the backrest no point of deformation, nor
play, nor slasticity, under the normal conditions of using the hamess. In other
words, these three elements are rigid and rigidly connscted to gach ather. In
actuality, having three glements instead of, for sxample, a single plate, dogs
indesd increase the rigidity of the backrsst as a whole.

More particularly, the backrest comprises @ rear plate 25 and 8 frond
plate 26. Preferably, these two plates press against sach other in the lower part
of the backrast, while they are spaced apart from sach other in the uppsr part.
inn this upper part, an angle bracket 27 is arranged between the two plates 25
and 28, acting as 8 brace batwesn these two plates and contribuling o
improving the rigidity of the whole.

Thase thres slsments 28, 20 and 27 of the backrast will now be
desonibed in detall, raspectively referring o the disgrams in Figures & Sand 7,
and 8 and Q.

it should first be noted that the two plates 25 and 28 and the angle
bracket &7 can be reslized of an aluminum clad sheet for example, of the
material known as AU4GAS (20241 This is 9 sheet with a 5 micrometer
cladding, which has the advantage of being a clean material. Aluminum 4G is &
material that has been subjected to hardening treatmant 50 as 1o be particularly
strang, even whern very thin. For example, plates 12 millimeters thick are used,
which gives the frame a very reasanable weight, less than that of the prior art
steel frames described in the infroduction. This also allows folding the sheet, as
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will now be described for each of the plates 25 and 28, and the angls brackst
7.

Figure & represents 8 plane view of the front plale 28 This plate has a
gansral heart shope, with the point at the bollom and the two et and right
iabes at the top. The upper edge 51 of the plale 28, betwsen thess lobes, is
concave in shaps with a certain curvaturs whinh will be revisited iatsr. Plerced
all slong the edge 81 and following the same curvaturs are holes 52, which for
axgmple have a diameter sgual to 4 millimeters. For example, there are four
holes 52 substantially evenly distributed on each side of a vertical axis 53 of the
plate, The plate 28 is preferably symmetrical relative fo this verlical axis 53
Thera i3 an opening 54, for example of a diameter equal to 120 millimsters, in
the center of the plate, in order fo decrsase the weight of the frame and the
surface rasting against the artist's back. This opening is made by plercing the
plate 28 with a dircular hole whoss cantyy corraspands o the intersaction
batwesn the vertical axis 53 and & honzorndal axis 85

Holes 58 and 57 are plsrced in the arsa corrssponding to the base of
the upper left and right labes of the plate. The respactive centers of thess holes
are aligned along 8 same horizontadl ine, Vertically, this fine is substantislly
situated between the lowsast point of the curvature of the upper edge 51, and
tha highest point of the opening &4, The holes 88 and 57 have, for example, &
diamster equal to 15 millimsters.

Ancther hole 58 is pisrced on the vertical axis of symmetry 53,
substantially &t an squal distance (on this vartical axis) from the horizontal axis
8% as are the holes 56 and 57, thevsfore badween the lowsst poird of the
opaning 54 and the kower end of the plate 28, iis diameter is for ssampls equal
1o & millimelers.

Another hole 58 is plerced betweasn the hale 58 and the lower end of
the plate 28. This is an oblong hole for which the lsrger dimension {axtending
vertically) is equal to about 10 millimatars, and the width (horizontally) is squsl
to about 8 millimeters, in one example. This hole can serve as the passage for
a retaining band such as the band 35 visible in Figure 3.

As can be seen in Figure 2, the front plate 26 bends slightly forward,
from an axis substantially corresponding o the horizontal axis 55 of Figure 5.
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This is interdsed {o allow the plate 86 to follow the rounded shape of the adist’s
back al the base of the neck. The bend {s fypically fimited to 3 maxdmum of
ahout 30° from the vertical.

Praferably, the lower end of the plate bends slightly rearwards, from a
honzontal axis passing substantially through the center of the hole 58 This
bend is intendad to pravent the end of the plate 28 from injuring the artist by
rubbing against her spins.

The rear plate 22 will now be desoribed with reference 1o the diagrams
in Figuras 6 and 7. In Figure 6, this plade is represented in 2 plane view. In
Figure 7, it s reprasented from a left side view, after s uppsr part has been
folded twice, which will be desaribed i mave detai! below

This plate 28 also is generally hsart-shaped, with dimensions and &
shape generaily comesponding {o that of the plate 36 in Figure 5, and are sven
identical in the lower parl

In particular, the plate 25 is also upwardly concave at iis upper edas
81, |t also comprises a ciroular opening 84, of tha same radius as the opsning
54 in the plads 326, 18 a center corresponding to the intersection of 3 vertical
axig of symmetry 63 and a horizontal axis 85,

in the lower part, the plate 25 comprises holes 68 and 88, respectively
corresponding in their postion and dimensions ¥ the holes 58 and 59 of the
plate 26 in Figure 5. Inn the upper part, the plate 25 comprises two holes 86 and
&7, positionad similarly to the holes 56 and 57 of the plate 28 s0 as fo be
cangentric to thess holes when the plates are superimposed, but with & smaller
diameilsy, for exampie of & milimsters like the hole 88 As will have bean
understond, the holes 88, &7 and 88 arg intended for atlaching long screws
whoss threadsd shanks, which axtend bevond the plate fowards the back,
correspond to the respective sluds 32, 31 and 33 (Figure 23 As will be
explained badow concerning the disgram in Figuwre 10, the holes 58 and 87 in
tha front plate 36 are intended for inserling these scraws or holls andlor
tightening them with & scrawdriver o wrangh, ance the two plates 25 and 26
gnd the brackel 27 are assemblsd.

Lastly, holes 73 are unfformiy distributed slong the left and right sdges
of the piate 28 between the level of the horizontal axis 85 and the bottom of the
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plate 25, for example three holes on the left side and threa holes on the right
side of the plate. Other holes 74, for sxample five in number, are pierced slong
a horizontal ine which is vertically positioned slightly above the ling passing
through the canters of the holes 86 and 87, Thess ars for axample holes with a
diamster of 4 millimeters. The holes 73 and 74, lke the holes &2 of the other
plate 28, ars intended for allaching the front plate 38 to the rear plate @5,
preferably by rivels.

I its upper region, the rear plate 25 comprises two parts 71 and 72
which are folded relative {o the general plane of the sheet from which tha plate
25 is made. The folded parls 71 and 72 are also visible in Figure 2 and in
Figure 7.

More particularly, the part 71 s folded horizontally an 2 first fold axis
80, which i & honzontal axis situated above the harizontal fine passing through
the centers of the holes 88 and 87, After this fold, the lower part of the plate 28
and its foldad part 71 form an angle slightly isss than 80°. The part 72 is then
foided again, upwards from a second fold axis 71 which s a generslly
horizontal axis but extends along a8 curved line which is upwardly concavs,

The horizontat fold axis 80 {s vertically located substantially at an equal
distance from the lowest poind of the curvature of the upper sdge 81 of the plate
28, and the highest point of the opening 64,

The interseclion belween the fold axis 70 and the vertical axig of
symmetry 63 is approximately cantered betwean the intersection betwaen the
folding axis 80 and the vartical axis 83, and the lowest point of the curvaturs of
the upper adge 61 of the plale 25

Aftar folding, the part 72 forms an angle of at most about 30° from the
vertical, which substantially corresponds to the angle that the bent uppsr pant of
the plate 28 forms with the vertical

Now referring to Figure 8 and Figure 8, the angle brackst 37 is
obtained from a fat sluminum sheat cut oul and plerced as shown in Figure &
fwhich is a plane view), and folded 1o oblain the angle brackst shown in Figure
2 {which iz a loft side view).

As s shown in Figure 8, the upper sdge 81 of the sheet, e of the
angle brackst before folding, hes an upwardly concave curvature, with an
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apening stightly larger than that of the curvalure of the respective upper sdges
51 and 61 of the front plate 26 and the rear plate 25

The width ¢ (hovizontsl dimeansion) of the aluminum plate of which the

angle brackst is made, substantially corrssponds to that of the upper part of the
plates 38 and 286 The fold axis 80 is g horizontal axis which is vertically
situated at substantially half of the height L {vertical dimension} of the plate,
considered at its loft and right lateral edgss,

Holes 28 are made along a curved line batwesn the fold axis 80 and
the upper edge 81, having substantially the same curve a3 the edge 81, There
can be, for example, wo such holes 88 on the left side and, symmaetrically, two
holes 28 on the right side. The diamelsy of thess holes is for example equal to
4 millimeters, These serve to altach the angle brackst {o the rear plats 35, by
means of rivets.

As can be sesn in Figure 8, the upper part 81 of the plats {the part that
has the holes 28 and the edge 81), is horizontaly folded slong the axis 80 in &
manner that, after folding, forms an angle with the lower part 80 of slightly more
than 90% the lower part 80 being the one opposite the edge 81 and being
arranged vertically in the assembied frame configuration.

As can be sesn in Figwe 2, and also in Figure 10 which shows the
details, the elastic coupling elemants batween the bagkrest 21 and the shoulder
supports 22 and 23, comprises for example a lesf spring. Such a spring
comprises stacked metal plates, for example of stainless stesl, and proferably
of the sama dimensions so that thers is only one referance.

A leaf spring has a high damping coefficient for travels, te. very low
amphitudss of deformation. In addition, s essentially flat shape Is tompatible
with {18 mode of atfachment as above, and with the covering over the frame.

The frame i sssembiad from the bant front plate 28, the twice-folded
rear plade 25, and the angle bracket formed by folding the plate in Figure 8, as
follows,

First, the angle bracket is positionsd inside the angle formed by the 80°
folding of the horizontal part 71 of the rear plale 25 Four holes 4 millimeters in
diametsr are plarced in said rear plate, using the holes 28 of the upper part 91
of the angle bracket as a plercing guide so that there & no misalignment
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betwesan the hales 28 an the angle bracket and the corresponding ones on the
plate 25 Then the horizontalfupper part 91 of the angle bracket 27 and the
harizontal part 71 of the rear plate 25 are alfached to sach other, for example
with four rivets through the sforemantioned holes.

Sscond, and in the same mannar, five holes ars plerced in the
verticalffiower part 80 of the angle bracket, 4 millimeters in dlameter, using the
five holes 74 of the verlicallower part of the plate 25 as g guide, and then the
angle bracket 27 and the rear plate 28 gre allached o each other, for svample
with thres rivets through three of these holes, meaning the holes located in the
canter. The lafimost and rightmost holes serve for respectively atfaching the left
glastic glement 24 and the right slastic connecting elsment to the backrest, by
which the backrest & respetiively couplad o the shoulder suppaorts 22 and 23
This stischment can be done using bolts, the lsf one being visible In Figwre 2
and dancted 28.

Positioned and attached in this mannear, the angle brackst 27 assures
the stability of the fold angles of the rear plate 25,

Third, the verticallower part 80 of the angle bracket is plerced, &
millimeters in diamster, using the two holes 86 and 87 of the verticalflowsr part
of the plate 25 as a guide. A screw that has ifs distal end {opposite the head)
pointing fowards the back, Is passed through these holes and tightened with a
nut and a tooth washer. The threaded shanks of these screws, of a length for
sxample of 30 millimeters, respectively form the studs 31 and 32 serving to
attach the prop using wing nuts for exampls, Advantagsously, this bolt (screw
and nut) also serves for sitaching o the backrest the corresponging siastic
coupling slemant, such a8 the slement 24 for the left side, 10 supplemant the
bait attachment mentionad in the above paragraph.

Fourth, 8 first end of the slastic coupling slements batween the
backrast and the shouldsr supports, such as the spring 34 for the left side, is
aflached. For this purposs, two holss 4 and 8 millimelers in diametsr are
pisrced 1 the stack of fiat leaves {each oblaingd by culting out andfor
machining a plate). The resulting haolss are intended for attaching the stack to
the vertical part of the regr plate 25 of the backrest, by the bolts 28 and the
scraws 31 and 32, as has been described i the two previous paragraphs.
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Fifth, the front plate 28 is plerced fhrough the holes 73 of the rear plats
28, using them as & guide, and the lower paris of the two plates are directly
attachead to sach other through these holes, for example with the use of rivels.
Of course, the openings 54 and 84 ars then concendric. This attachment is
compleled using a bolt of which the scrsw portion passes through the
cancantric holes 58 and 88 respectively provided on the plates 26 and 258 The
threaded shank of the screw then corresponds to the stud 33 (Figurs 2).

Sixth, the stack of leaves constituting the slastic coupling slsment,
such as the slement 24 for the left side of the harness, is bent forwards. In light
of the fact that this is @ stack of metal leaves, it is not fruly folded, but bant in
the sanse that the local radius of curvaturs of the leaves is relatively high
comparad o what cen be oblained when folding & single leafl In other words,
the fact that the thres leaves are bent simullaneously impliss that there is &
greater angle of curvaturs than the one obiained by bending a singls leaf, Even
s, after bending, the two snads of the stack ars in respective planes which fonm
an angle substantislly equal o 830°. On the side already attached to the
backrest, the end is verticall On the other side, the end s substantially
horizontal, In this latter side, the stack of leaves iz plerced with two holss, by
which the corresponding shoulder supporl s atlachsd (for example the
shoulder support 32 for the Isft side of the harness), for example with other
rivets 29 gs can be seen in Figure 2.

Al that point, any force exerted on the shoulder support 22 tending to
move It away from its static position relative o the backrsst 21, or conversaly,
gives rise {0 an opposing force which results from the resistance of the metgl
teaves of the elastic slement &4, This is the damping sffect of the leaf spring.
Thus the hamess, aithough i has a rigid structure at the shoulder supports and
backrest, provides an sdastic coupling between the former and the latter. This
coupling attenuaies, parlicularly at the point of contact between the shoulder
supporis and the top of the artist's shouldsr, the forcas exerted by the pitching
andfor lurching motions of the prop or props supparted by the hamess.

Qe will note that the end of the slastic coupling slement 24 attached
1o the shoulder support 22 is preferably placed above said support The
shoulder support is mads from the flattened part of the fube, which rests
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against the {op of the artisl’s shoulder. The contact is therefore complste and
stable, due to the rigidity of the shoulder support, and is therefarg unlikely to
irjure the artist.

To conclude, one will note that all the rivats used are for example of the
type with a round haad, such as those usad in aviation. The rivel heads which
project above from the surfaces infended o come into contact with the artist's
body are preferably filed off or bucked, o avold any risk of injury or of damage
to the hamess covering 30
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1. Hamszerkezet! legaldbb gy szinpadi kelidknek egy szinpadi eldadd sital
viselesere, amely hdmszerkezet magaban foglal

- egy hatl tdmaszt (21), amely alkalmas a szinpadi kellék hordaséra és az
gifadd hdtdn valh fellidmasskodasra; g3

~ péantokat {22, 23} képezd slameket, amelvek lshettvé tudidk tenni & hamnak
az gifiadd vallan vald sthelyerdsédt ésivagy oft-tartasst,

- & hati tamasz, valamint a pamokst képezd slemek merevek: és

- & pantokal képezd slemek rugalmas kaposols slamek {24) kzvstitésével
hozea vannak kaposolva a hatl dmaszhoz,

azzal jellemezve, hogy a hall tamasz magaban foglal egy-egy merey aliilsd
termezt {26} &5 hatulsd lemazt (28), amelyek iényegében flggtlegesek és sgymassal
parhuzamosak, mikdzben egymdastd! bizonyos tavolsdghan mereven megmaradnak
szemkdzt felliletelknek legaldbb agy réseén; és azzal hogy 3 hatulss lemssz (35) &
felsd részén magaban foglal egy elsd részt (71), amely vizszintesen meg van hajlitva
az ellisd lemex fele, ¢s egy masodik részben (72) folylatddik, amely figgllegesen
feifele van hajlitva, folfekszik az elliist lemezan, &s régeitve van ghhez a lemazhez,

2. Az 1 jgénypunt szerintl szerkezst, amelyben az eltlsd lemez felsd vége
ivelten eldrefeld van hajflitva.

3. Az 1 vagy a8 2. lgénypont szerintl szerkezet, amely magaban foglal egy
sziigvasat (27) az elUlsd lemez €5 a hatulsd lemez kézdtt oly médon sthelyezve,
rogy azokat egymastd! bizonyos tavelsaghan tara,

4.4 3. igenypord szerintl sserkezet, azzal korlatozva, hogy sgy olyan 3.
igénypont szerinll szerkazetnek felel meg, amelyben a szdgvas magaban foglal egy
vieszintes részt (81) a hatulsd lemez vizszintes részéhez {71} rogzitve, és gy
fuggbleges reszl (80) a hatulsd lemezhez, 8 hatulsd lemer vizszintes részének {(7T1)
hatulidhoz rigzitve.

5. Az elded igénypontok barmelylke szerintl sserkezet, amelyben a hati
tamasz magaban foglal egy kézponti nyildst (54, 64).

8. Ax ellzd enypontok barmelyike szarinti szerkezet, amelyben a pantok kor
alakG csObdl vannak kialskitva, amely @ o8 felsd végén vizszintesen van



Seszetapiiva, &5 8 cad aled vigan flggdlegesen van dsseelapitva,

7. Az elbzd igényponick barmelylke szerintl szerkezel, amelvben a rugaimas
kaposodd slemek mindegytke magsban foglal legalabb egy lemezrugdt.

8. Ham szinpadi elbaddk ssamdra, amely magaban foglal egy, az <ldzd
igénypontok barmelyike szerintl szerkezetst

{A maghataimazolt)
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