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(57) Abstract:

PROBLEM TO BE SCLVED: To provide heat insulating performance of high efficiency
and earthing of high reliability while reducing bending torque by spirally

wi nding a heat insulating menber in which a ternminal for earth is provided on one
end of a belt-like winding part lamnated with a plurality layers of resin film
through fiber nets, on the novable part of | oaded equi pnent for space

SOLUTI ON: This heat insulating nenber 10 is forned by laninating a plurality of

| ayers of resin filmin which one side face is formed with a nenetal vapor
deposition layer, through fiber nets. Belt-like winding parts 10a are forned
corresponding to a novable part 11, the one side face of the one side part and
the other side face of the other side part are provided with a detachable pair of
fixtures 12, 12 at fixed intervals corresponding to the winding angle. A ternina
for earth 13 is provided on one side end of the heat insulating nember 10, and
connected to the gland of a space navigation body. Interlocking with notion of
the novabl e part 11, the spirally wound wi nding parts 10a can be nearly

i ndependently noved, and hence | ow bendi ng nonent al nost not influencing on the
nmotion of the novable part 11 and earth of high efficiency can be provided.
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CLAI M5

[Cain(s)]

[Gaim 1] The heat insulation control nmaterial possessing the heat insulation
menmber in which band-1ike [ which comes to twist around the noving part of a
space | oadi ng device spirally and carried out two or nore |layers |aninating of
the resin filmthrough the fiber network ] twi sts around, and the section was
prepared, and the termnal for a grounding of this heat insulation nenber
prepared in an end at | east.

[Caim?2] The aforenmenti oned heat insulation nmenber is a heat insulation control
material according to claim1 characterized by tw sting, and branching and
form ng the section in a plurality.

[Caim 3] The aforenmenti oned heat insulation nmenber is a heat insulation control
mat eri al according to claim1l or 2 characterized by twi sting and on the other
hand fornming a pair of fastener of one flank of the section in a field and the
anot her side side of the flank of another side at predeterm ned

i nterval .

[ aimd4] For the aforenentioned heat insulation nenber, 3 is [ the claim1l
characterized by form ng a netal vacuum evaporationo layer in a field while a
resin filmis the much nore at least, or ] the heat insulation control materia
of a publication either

DETAI LED DESCRI PTI ON

[Detail ed Description of the Invention]

[ 0001]

[ The technical field to which invention belongs] This invention relates to the
heat insulation control material used for protecting the nmoving part prepared in
the shape of [ of the harness of the space | oading devices carried in the
space-navigation fields, such as a satellite, such as a solar paddle, etc. ] free
fromthe heat environnent of space

[ 0002]

[Description of the Prior Art] The techni que of generally, tw sting and
protecting the heat insulation control material called Ml (Miltiple Layer

I nsul ation) to noving part, such as a harness of a space |oading device, as a
means to carry the space | oadi ng device exposed to space in the space-navi gation
field in the field of a space exploration, while the heat insulation contro
means for protecting fromthe heat environnment of space to the |oading device is
given is taken.

[ 0003] The lam nating of the resin filmla which has the flexibility which
deposited the netal as such noving part was shown in drawing 5 as a heat
insulation control material protected froma heat environnent is carried out to
two or nore |layers through fiber network 1b, and the heat insulation nenber 1 is
fornmed. And this heat insulation nenber 1 is put as shown in drawing 6 after
formng in the shape of a rectangle, for exanple, so that it may twi st around the
peri phery of noving part 2 using hol ddown nenbers, such as yarn and a bell cross
fastener. And the ternminal for a grounding 3 is attached in the end of this heat
i nsul ati on nmenber 1.

[ 0004] The above-nenti oned heat insulation control material is connected to the
gl and where the part is put in piles (refer to the drawing 6), and each
termnal for a grounding 3 does not illustrate the heat insulation nmenber 1 cut
to two or nore sheets around noving part 2. Thereby, by operation of resin film
la to which the vacuum evaporationo of the nmetals, such as alum num was carried
out, the heat insulation nmenber 1 prevents irruption of external heat, and
protects noving part 2 fromthe heat environnent of space. In this case, if



JP 11-100000 A

static electricity is charged, as for the heat insulation nenber 1, this static
electricity will discharge in the grounding part of the space-navigation field
through the termnal for a grounding 3.

[ 0005] However, in the above-nentioned heat insulation control material, if
enhancenment in the heat insulation controllability ability is ained at, since the
bendi ng torque which the heat insulation nmenber 1 exerts on moving part 2 will
becone conparatively large, a novable operation of noving part 2 is affected and
it has the problemreduce the function of the | oading device connected with this
nmovi ng part 2. And when the bending torque of the heat insulation nmenmber 1 is too
| arge, noving part 2 interlocks novable, this heat insulation nenber 1 is
damaged, and it has the problemaffect the |ife of a space |oading device as a
result.

[ 0006] Moreover, in the above-nentioned heat insulation control material, when
covering the large-sized-like noving part 2, it has the problemthat it becones
difficult to secure a wap, and the heat insulation nmenber 1 and the efficient

fl ow property between one, and a grounding reliability falls the noving-part 2
whol e, using two or nore heat insulation nenbers 1.

[ 0007]

[Problem(s) to be Solved by the Invention] Li ke, by the conventional heat
insulation control material, bending torque is |arge, and while a novabl e
operation of noving part is affected and the function of a |oading device is
reduced, a reliable highly precise grounding has the probl em descri bed above are
difficult.

[0008] This invention ains at offering the heat insulation control material which
can realize efficient adiathernancy ability and enabled it to realize a reliable
hi ghly preci se grounding after are nmade in view of the above-mentioned situation,
aimng at the fall of bending torque and realizing a highly precise novabl e
operation of noving part.

[ 0009]

[ Means for Solving the Problen] This invention was equi pped with the heat

i nsul ati on nenber in which band-1ike [ which cones to twi st around the noving
part of a space |oading device spirally, and carried out two or nore |ayers

|l ami nating of the resin filmthrough the fiber network ] tw sts around, and the
section was prepared, and the termnal for a grounding of this heat insulation
menber prepared in an end at |east, and constituted the heat insulation contro
mat eri al

[ 0010] According to the above-nentioned configuration, a heat insulation nmenber
is in the status which twi sted and tw sted the section around the periphery of
moving part spirally, this noving part is covered, a heat insulation control of
this nmoving part is perfornmed, and it interlocks novable [ the noving part ], and
it was twisted spirally, and twi sts, the section carries out abbreviation

i ndependence, novable is carried out, and | ow bending torque is realized. And a
heat insulation menber is in the status put on noving part, and is grounded by
connecting the termnal for a grounding to a gland. An efficient grounding is
attained, while | ow bending torque which hardly does influence nmovable [ noving
part ] is realized, after this realizes a highly precise heat insulation

control

[0011]

[ Enbodi nents of the Invention] Hereafter, the gestalt of inplenmentation of this
invention is explained in detail with reference to a drawing. Drawing 1 shows
the heat insulation control naterial concerning the gestalt of 1 inplenmentation
of this invention, on the other hand, metal vacuum evaporationo |ayers, such as
aluminum are forned in a field, for exanple, resin filnms, such as a fluororesin,
i ntervene fiber networks, such as polyester Telnet, two or nore |layers |amnating
is carried out, and the heat insulation nmenmber 10 is fornmed (refer to [
aforementioned ] the view5).

[0012] That is, corresponding to noving part 11, band-like tw sts the

above- nentioned heat insulation nmenber 10, and section 10a is forned. As
band-like [ this ] twists and it is shown in drawing 2 at section 10a, a pair

- 3 -
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of fasteners 12 and 12 in which the attachnment and detachment of the flank of one
of these called for exanple, a ** potter's wheel to a field and the anot her side
side of the flank of another side on the other hand are free are fornmed in a
predet ermi ned spaci ng corresponding to a contact angle. These fasteners 12 and 12
are suitably arranged according to the configuration of noving part 11. It

twists, for exanple, using yarn as these fasteners 12 and 12, and nay be nade to
fix a part of flank of section 10a.

[0013] Moreover, it connects with the gland of the space-navigation field of the
heat insul ation nenber 10 which the terminal for a grounding 13 is formed in an
edge on the other hand, and does not illustrate this term nal for a grounding

13. the above-nentioned configuration -- setting -- the heat insulation nember 10
-- the -- it twists, section 10a is spirally tw sted around the periphery of
moving part 11 in order, and it is equipped with the fasteners 12 and 12 of a
pair of here -- the heat insulation menber 10 -- the -- it twists and the side
attachnent wall of section 10a is positioned by the predeterm ned spacingAnd in
this status that twi st and section 10a was spirally twi sted around the periphery
of nmoving part 11, the terminal for a grounding 13 of the one side edge of the
heat insulation nmenber 10 is connected to the gland of the above-nentioned

space- navigation field. Thereby, band-like [ the ] twists, nmoving part 11
interlocks [ section 10a ] novable, and the heat insulation nmenber 10 hardly

af fects a novabl e operation of noving part 11.

[0014] And the heat insulation nmenber 10 will discharge the static electricity to
the gl and of the space-navigation field through the termnal for a grounding 13,
if static electricity is charged in case it is launched by space with the
space-navigation field.

[ 0015] Thus, band-like [ which carried out two or nore |layers |amnating of the
resin filmto the heat insulation nmenber 10 through the fiber network ] tw sted

t he above-nentioned heat insulation control material, it formed section 10a, this
heat insulation nenber 10 twisted it, and it is in the status which tw sted
section 10a around the periphery of nmoving part 11 spirally, and put it, and it
was constituted so that a part of the flank m ght be positioned through fasteners
12 and 12.

[0016] According to this, it twists, noving part 11 interlocks novable, section
10a carries out abbreviation independence, after realizing a highly precise heat
insulation control by [ around which it was twi sted spirally ] carrying out
nmovabl e, | ow bending torque w thout the thing of noving part 11 for which

i nfluence is al nbst done novable is realized, and, noreover, an efficient
grounding is reali zed.

[0017] in addition, the two forks which are shown in drawing 3, wthout
restricting to this although the gestalt of the above-nentioned inplenentation
expl ai ned by the case where it applies to a heat insulation control of the
abbreviation straight-line-like noving part 11 -- it is also possible to apply to
nmovi ng-part 1lla of a configurationAs a heat insulation nmenber 10 put on
nmovi ng- part 1lla of this branching configuration, as shown in draw ng 4,
band-like tw sts, section 10a is forned in the shape of Y character, and these
fasteners 12 and 12 that twi st and constitute a pair in section 10a are forned

respectively like the aforenentioned view 2 and abbreviation. thereby -- the
heat insulation nenber 10 -- the -- it twists and section 10a shows in drawi ng 3
-- as -- two forks -- it is spirally twisted around the periphery of noving-part
11a of a configuration, respectively, and is covered

[ 0018] noreover -- the configuration of the nmoving part 11 (1la) which twists the
above- nentioned heat insulation nmenber 10 spirally ****** __ the shape of |inear,
and two forks -- without it restricts to a configuration -- two forks -- the
thing of the branching configuration beyond a configuration -- or it is possible

to constitute so that the edge of noving part nmay be covered al so around
splicers, such as a connector by which connection arrangenment is carried

out

[0019] Furthernmore, although explained by the case where it constitutes fromthe
gestalt of the above-nentioned inplenentation so that two or nore | am natings of
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the resin filmwhich forned the netal vacuum evaporationo |ayer for the heat

i nsul ation nmenber 10 nmay be carried out through a fiber network, w thout
restricting to this, it may constitute so that a netal vacuum evaporationo | ayer
may be prepared in both sides of a resin film or you nay constitute so that a
met al vacuum evaporati ono | ayer may be fornmed in nmuch nore resin film at

| east. And you nmay constitute so that two or nore layers lam nating of the resin
filmwhich a netal vacuum evaporationo | ayer does not formmay be further carried
out through a fiber network as a heat insulation nmenber 10. Therefore, this
invention of the ability of various deformation in the domain which does not
deviate fromthe summary of this invention to be carried out is natural, without
restricting to the gestalt of the above-nentioned

i mpl ement ati on.

[ 0020]

[Effect of the Invention] The heat insulation control material which can realize
efficient adiathermancy ability and enabled it to realize a reliable highly
preci se grounding after according to this invention ainming at the fall of bending
torque and realizing the highly precise novabl e operation of noving part, as
explained in full detail above can be offered.

Field

[ The technical field to which invention belongs] This invention relates to the
heat insulation control material used for protecting the nmoving part prepared in
the shape of [ of the harness of the space | oading devices carried in the
space-navigation fields, such as a satellite, such as a solar paddle, etc. ] free
fromthe heat environnent of space

Techni que

[ Description of the Prior Art] The techni que of generally, tw sting and
protecting the heat insulation control material called Ml (Miltiple Layer

I nsul ation) to noving part, such as a harness of a space |oading device, as a
means to carry the space | oadi ng device exposed to space in the space-navi gation
field in the field of a space exploration, while the heat insulation contro
means for protecting fromthe heat environnment of space to the |oading device is
given is taken.

[ 0003] The lam nating of the resin filmla which has the flexibility which
deposited the netal as such nmoving part was shown in drawing 5 as a heat
insulation control material protected froma heat environnent is carried out to
two or nore |layers through fiber network 1b, and the heat insulation nenber 1 is
formed. And this heat insulation nmenber 1 is put as shown in drawing 6 after
formng in the shape of a rectangle, for exanple, so that it may twi st around the
peri phery of nmoving part 2 using hol ddown nenbers, such as yarn and a bell cross
fastener. And the ternminal for a grounding 3 is attached in the end of this heat
i nsul ati on nmenber 1.

[ 0004] The above-nenti oned heat insulation control material is connected to the
gl and where the part is put in piles (refer to the drawing 6), and each
termnal for a grounding 3 does not illustrate the heat insulation nmenber 1 cut
to two or nore sheets around noving part 2. Thereby, by operation of resin film
la to which the vacuum evaporationo of the nmetals, such as alum num was carried
out, the heat insulation nmenber 1 prevents irruption of external heat, and
protects noving part 2 fromthe heat environnent of space. In this case, if
static electricity is charged, as for the heat insulation nenber 1, this static
electricity will discharge in the grounding part of the space-navigation field
through the termnal for a grounding 3.
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[ 0005] However, in the above-nentioned heat insulation control material, if
enhancenment in the heat insulation controllability ability is ained at, since the
bendi ng torque which the heat insulation nmenber 1 exerts on moving part 2 will
becone conparatively large, a novable operation of noving part 2 is affected and
it has the problemreduce the function of the | oading device connected with this
nmovi ng part 2. And when the bending torque of the heat insulation nmenmber 1 is too
| arge, noving part 2 interlocks nmovable, this heat insulation nenmber 1 is
damaged, and it has the problemaffect the |ife of a space |oading device as a
result.

[ 0006] Moreover, in the above-nentioned heat insulation control material, when
covering the large-sized-like noving part 2, it has the problemthat it becones
difficult to secure a wap, and the heat insulation nmenber 1 and the efficient

fl ow property between one, and a grounding reliability falls the noving-part 2
whol e, using two or nore heat insulation nenbers

1.

Ef f ect

[Effect of the Invention] The heat insulation control material which can realize
efficient adiathermancy ability and enabled it to realize a reliable highly
preci se grounding after according to this invention ainming at the fall of bending
torque and realizing the highly precise novabl e operation of noving part, as
explained in full detail above can be offered.

TECHNI CAL PROBLEM

[Problem(s) to be Solved by the Invention] Li ke, by the conventional heat
insulation control material, bending torque is |arge, and while a novabl e
operation of noving part is affected and the function of a | oading device is
reduced, a reliable highly precise grounding has the probl em descri bed above are
difficult.

[0008] This invention ains at offering the heat insulation control material which
can realize efficient adiathernancy ability and enabled it to realize a reliable
hi ghly preci se grounding after are nmade in view of the above-mentioned situation,
aimng at the fall of bending torque and realizing a highly precise novabl e
operation of noving part.

MEANS

[ Means for Solving the Problen] This invention was equi pped with the heat

i nsul ation nmenber in which band-like [ which comes to twi st around the noving
part of a space |oading device spirally, and carried out two or nore |ayers

|l ami nating of the resin filmthrough the fiber network ] tw sts around, and the
section was prepared, and the termnal for a grounding of this heat insulation
menber prepared in an end at |east, and constituted the heat insulation contro
mat eri al

[ 0010] According to the above-nentioned configuration, a heat insulation nmenber
is in the status which twi sted and tw sted the section around the periphery of
nmoving part spirally, this noving part is covered, a heat insulation control of
this moving part is perfornmed, and it interlocks novable [ the noving part ], and
it was twisted spirally, and twi sts, the section carries out abbreviation

i ndependence, novable is carried out, and | ow bending torque is realized. And a
heat insulation menber is in the status put on noving part, and is grounded by

-6 -
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connecting the termnal for a grounding to a gland. An efficient grounding is
attained, while | ow bending torque which hardly does influence nmovable [ noving
part ] is realized, after this realizes a highly precise heat insulation

control

[0011]

[ Enbodi nents of the Invention] Hereafter, the gestalt of inplenmentation of this
invention is explained in detail with reference to a drawing. Drawing 1 shows
the heat insulation control material concerning the gestalt of 1 inplenentation
of this invention, on the other hand, metal vacuum evaporationo |ayers, such as
aluminum are forned in a field, for exanple, resin filnms, such as a fluororesin,
i ntervene fiber networks, such as polyester Telnet, two or nore |layers |amnating
is carried out, and the heat insulation nmenber 10 is fornmed (refer to |
aforementioned ] the view5).

[0012] That is, corresponding to noving part 11, band-like tw sts the

above- nentioned heat insulation nmenber 10, and section 10a is forned. As
band-like [ this ] twists and it is shown in drawing 2 at section 10a, a pair

of fasteners 12 and 12 in which the attachnent and detachment of the flank of one
of these called for exanple, a ** potter's wheel to a field and the anot her side
side of the flank of another side on the other hand are free are formed in a
predet erm ned spaci ng corresponding to a contact angle. These fasteners 12 and 12
are suitably arranged according to the configuration of noving part 11. It

twists, for exanple, using yarn as these fasteners 12 and 12, and nay be nade to
fix a part of flank of section 10a.

[0013] Moreover, it connects with the gland of the space-navigation field of the
heat insul ation nenber 10 which the terminal for a grounding 13 is formed in an
edge on the other hand, and does not illustrate this term nal for a grounding

13. the above-nentioned configuration -- setting -- the heat insulation nember 10
-- the -- it twists, section 10a is spirally tw sted around the periphery of
moving part 11 in order, and it is equipped with the fasteners 12 and 12 of a
pair of here -- the heat insulation menber 10 -- the -- it twists and the side
attachnent wall of section 10a is positioned by the predeterm ned spacingAnd in
this status that twist and section 10a was spirally tw sted around the periphery
of moving part 11, the terminal for a grounding 13 of the one side edge of the
heat insulation nmenber 10 is connected to the gland of the above-nentioned
space-navigation field. Thereby, band-like [ the ] twists, noving part 11
interlocks [ section 10a ] novable, and the heat insulation nmenber 10 hardly

af fects a novabl e operation of noving part 11.

[0014] And the heat insulation nmenber 10 will discharge the static electricity to
the gl and of the space-navigation field through the termnal for a grounding 13,
if static electricity is charged in case it is |aunched by space with the
space-navigation field.

[ 0015] Thus, band-like [ which carried out two or nore |layers |amnating of the
resin filmto the heat insulation menber 10 through the fiber network ] tw sted

t he above-nentioned heat insulation control material, it formed section 10a, this
heat insulation nenber 10 twisted it, and it is in the status which tw sted
section 10a around the periphery of nmoving part 11 spirally, and put it, and it
was constituted so that a part of the flank m ght be positioned through fasteners
12 and 12.

[0016] According to this, it twists, noving part 11 interlocks novable, section
10a carries out abbreviation independence, after realizing a highly precise heat
insulation control by [ around which it was twisted spirally ] carrying out
nmovabl e, | ow bending torque w thout the thing of noving part 11 for which

i nfluence is al nost done novable is realized, and, noreover, an efficient
grounding is realized.

[0017] in addition, the two forks which are shown in drawing 3, w thout
restricting to this although the gestalt of the above-nentioned inplenentation
expl ai ned by the case where it applies to a heat insulation control of the
abbreviation straight-line-like noving part 11 -- it is also possible to apply to
movi ng-part 1la of a configurationAs a heat insulation nenber 10 put on
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nmovi ng- part 1lla of this branching configuration, as shown in draw ng 4,
band-like tw sts, section 10a is forned in the shape of Y character, and these
fasteners 12 and 12 that twi st and constitute a pair in section 10a are forned

respectively like the aforenentioned view 2 and abbreviation. thereby -- the
heat insulation nenber 10 -- the -- it twists and section 10a shows in drawi ng 3
-- as -- two forks -- it is spirally twisted around the periphery of noving-part
11a of a configuration, respectively, and is covered

[ 0018] noreover -- the configuration of the nmoving part 11 (1la) which twists the
above- nenti oned heat insulation nenber 10 spirally ****** -_ the shape of |inear,
and two forks -- without it restricts to a configuration -- two forks -- the
thing of the branching configuration beyond a configuration -- or it is possible

to constitute so that the edge of noving part nmay be covered al so around
splicers, such as a connector by which connection arrangenent is carried

out

[0019] Furt hernmore, although explained by the case where it constitutes fromthe
gestalt of the above-nentioned inplenentation so that two or nore | am natings of
the resin filmwhich forned the netal vacuum evaporationo |ayer for the heat

i nsul ation menber 10 nmay be carried out through a fiber network, wthout
restricting to this, it may constitute so that a netal vacuum evaporationo | ayer
may be prepared in both sides of a resin film or you nay constitute so that a
met al vacuum evaporati ono | ayer may be fornmed in nmuch nore resin film at

| east. And you may constitute so that two or nore layers lam nating of the resin
filmwhich a netal vacuum evaporationo | ayer does not formmay be further carried
out through a fiber network as a heat insulation nmenber 10. Therefore, this
invention of the ability of various deformation in the domain which does not
deviate fromthe summary of this invention to be carried out is natural, without
restricting to the gestalt of the above-nentioned

i mpl ement ati on.

DESCRI PTI ON OF DRAW NGS

[Brief Description of the Draw ngs]

[ Drawi ng 1] Drawi ng havi ng shown the heat insulation control material concerning
the gestalt of 1 inplementation of this invention.

[Drawi ng 2] Drawi ng havi ng taken out and shown the heat insulation nenber of
drawing 1.

[ Drawi ng 3] Drawi ng havi ng shown the gestalt of other operations of this

i nventi on.

[ Drawi ng 4] Drawi ng havi ng taken out and shown the heat insulation nenmber of
drawi ng 3.

[ Drawi ng 5] Drawi ng havi ng shown the exanple of a configuration of a heat

i nsul at or.

[ Drawi ng 6] Drawi ng havi ng shown the conventional heat insulation control
material .

[Drawi ng 7] Drawi ng havi ng shown the conventional heat insulation control
material .

[ Description of Notations]

10 -- Heat insul ation nenber.

10a -- It twists and is the section.
11, 1l1a -- Moving part.

12 -- Fastener.

13 -- Terminal for a grounding.
DRAW NGS




[ Drawi ng 1]

[ Drawi ng 3]

[ Drawi ng 5]
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[ Drawi ng 6]

[ Drawi ng 7]
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