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A NMETHOD FOR MANUFACTURI NG A HEAT | NSULATI NG SASH BAR The present invention
relates to a nethod for manufac- turing a heat i nsul ati'rcﬁ ?’9§3€ar for

wi ndow.sgsRNor, nore particularlyto a nethod for manufa L i .a heat

i nsul at i g “8ash bar of which remarkably inproved heat insulation is ob- 5
tai ned batw€en the face plates of the sash bar, one facing the inside of
the room and the other facing the outside,of the room as connected with
.connecting menbers of a heat insulating material in such a manner as to
forma hol |l ow space surrounded by the face plates and the heat insulating
connecting menbgreeTHED FOR MANUFRCTORING!A kﬁ@ﬂ*f,rmﬁ}’wfu AP W ndow
sashes are framed wth sash -bars nade of a netal such as al um num-and
shaped by extruding in the formof bar materials. Wen such w ndow sashes
are to be used in severe climatic conditions, there may be a problemin the
use of an integrally shaped 15 netal-made sash bar in respect of the heat

"-grs

i nsul ati on between i nside ‘and outsi de of the room si.nce the heat conduction

t hrough the integfke|presepedinesntiin rekates ted ingthod ston Imahiefdos- t he
hi gh heat conductivity of aluminumor the |Iike nmetal of which the sash bar
i s made. 2¥Hring a heatiinsulahingt3ash ban for gelndawisashar,t monew op-

positely p[éja?}éfcouﬁea(,jr{]?,cteo palt a:&eeaxc];é) rggrn%a{nhuefasc Suhr'it}lagr 'a Ohneeat insulating

sash bar of which remarkably improved heat insulation is ob-
e 5 tained betweén the face plates of the sash bar, one facing the
inside of the room gnd the other facing the outside of the
room, as connected with connecting members of a heat insulating-
_material'in such a manner aé to form a hollow spéce surrounded

by the fage.plates and the heat insulating connecting members.

10 As is well known, many of the modern window sashes are
framed with sash bars made of a metal such as aluminum and
shaped by extruding in the‘form of bar materials. 'When such
window sashes are to be used in severe climatic conditions,

= ther? may be a problem in the use of an integrally shaped

15  metal-made sash bar iﬁ respect of the heat insulation between
inside and outside of the room since the heat conduction
‘through the iﬁtegrally shaped éash bars is not négligibly small
.due to"thé high heat conductivity of aluminum or the like metal

of which the sash .bar is made.

- 20 In this connection, it is desirable that the two op-

pésitely positioned face plates fo}ming the sash bar, oné

w



-2-*facing the inside of the roomand the other facing the outside of the

-room are not integral but isolated thermally fromeach other with PQB\ _
re,

“insulating naterlal

;tonnedd | %rﬁ?féctdrsid?rﬁxd?f d Qx%itsﬁ%‘é‘ﬁ(ia(%fihgzgalg}‘l tbarbl aﬂSrOIexaﬂslsutter
: mhen the cutter blade is thrusted

]
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-connecting nenbers made of."a heat insulating mate- riral. In the pri r(F 1

varirous net hods have been proposed for ‘5 manufacturing such a heat-

'|nSUIat|ng sash bar. For exanple, an-integral bar material having an
_apprOX|nater H w se cross section, conposed of two oppositely facing face
.nmenbers con- nected with an inner conneethng part to format |east one
~groove-like channel on one side of the connecting part, is 10 shaped by
‘extrusion and the groove-like channel is filled wth a pourabl e heat

i nsul ati rEpckngrthe inside aff dhe room @ndothe; ofbgrofarcdngi thei autsjde _
. removing at least part of the connect- .ing part by cuttlngﬁoff by use of a

~cutter orchythedioqRy dne Aok Hategrals dSudi d8odatede tﬁééf?‘a Bef
; | h | h :
membere. 9 hgfa%é%&%' e BeBin) o AT T RER%r GPOHARSIEE. *FEPTng o

gufﬁPFnﬁac

heat i nsylald ng HRS Véﬁ rI drﬁ:ézgﬁ?&'o@éslm%@@é%@ Q%@ BE@h PESpQQé& for
an-integral bar material having an_approxxmately H-wise cross
section, composéd of-two'oppositely facing face members con-

LJ’ nected with an inner donﬁecting part to form at least one.
groove-like channel on one side of the connecting part, is

iu shapeé'by extrusion and.tﬁe groove-like_éhannel is filled with

a pourable heat insulatinngaterial to be cured in situ fol-
lowed by,ldngitudinally'removing7at-least.part of the connect{:
ing part by cutting*off by use of a cuttér or by tearihg off at
the reverse ‘side of the heat 1nsu1at1ng material to thermally

15 1solate the two oppositely positioned face members.

in the above described conventional method for manufa04 
turing a heat insulating sash bar, it is sometimes uﬁavoidable
that the heaﬁ insulating material which has been cured in con-
tact with the inner connecting part, is more or less shaved off
20 by the blade of the cutter when the cﬁtter-blade-is thrusted |
'into the connecting part and the thus formed shaving dusts
electrostatically ehérged during the cutting work adhére to the
outer surface of the bar material. Therefore, such adﬁering
dusts of the heat insulating material must be removed with

25 great consumption of time and labor. In addition, shaving



i.nto th

e connecting part and the thus forned shavi ng dusts

el ectrostatically charged during the cutting work adhere to the outer

surf ace

I'nsul at
1-abor .

the bar material. Therefore, such adhering dusts of the heat
Jrateri al nmust be renmoved with 25 great consunption of tinme and
ddi tion, shaving of the heat insulating material with the

N

s

cutter brade may cause cracking or fissures in the heat insulating material

resulting in decrease of the connecttnd strength between the face nenbers
the heat insulating material as the con- 5 necting nerber. In order

t hr ough
to avoi
two par
portion
of tear
bondi ng
removed
that, s
t he con

5

d thrusting of the cutter blade jnto the heat,_.insylating material,
apfethencheabninsyplating paterialy with hé‘%o?‘fﬁteﬁrf ﬁ’glif{fr ?"aé'nd ‘the

sngse; Frackhs o chERmr 7S oi TrAE FHEE ind PR O BdperyRU S 05001

rBShYEFHet IE Pelleddebaling SBhRedElng A OPIRGIdGH tIRT L L0 De.

he above descri bed conventional nethod is

r-problemin

FAGE hORVaHST Bolkn | O SEEAL OlndWIAETnd ber L eSO o¥n- part of

necting part

utting or tearing
necting member. .

In order to avoid thrusting of the cutter blade into the

heat insulating material,itwo.parallel incision'lines are form-

ed on the connecting part]and the portion between-the_incision

: lihes-is removd by tearing off. This method of tearing off is

10

also not free from the problem caused by the adhesive bonding -

between the heat insulating méterial and the connecting part to

be.removed.

15

off is exposed bare to the outer=atmosphere, corrosion of the -

20

25

A further prbblem-in thé'abové described conventional
method is-that,.since-the surface of the section formed by the

removal of part of the connecting part by cutting or tearing

metal sash bar readily starts at'this-subface of section by the-

influence of the atmospheric moisture because the surface of

section is not provided with any surface protective layer dif--

ferent from the other surfaces of the ban-matebial providedfiﬂ

advance with a protective coating layer formed, for example, by

anodic oxidation.

A remedy. for the above problem.of the exposed surface of

section is disclosed in Japanese Pdtent Piblication 56-1434 in

which a second impregnation with the heat insulating material
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of f_is éxposed bare to the outer at nosphere, corrosion of the netal sash
bar readily starts at this surface of section by the influence of the -
at mospheric noi sture because the surface of section-is not provided wth

- any surface protective layer dif- 2.0 ferent fromthe other surfaces of the

for.-exanpl e, by anodi c oxidation. A renedy,for the above problem of the
exposed surface of section is disclosed in Japanese Patent Publication
56- 1434 in 25 which a second inpregnation with the heat insulating material
-4- is undertaken to cover the surface of section after a part of the
connecting part has been renoved by cutting off. This nmethod is indeed
effective in protecting the surface of section fromcorrosion but 5 t he
ot her probl ens descri bed above are left unsolved. Furthernore, the second.
. impregnation with the pourable heat insulating material in this nethod is
-perfornmed at the side of the connecting part reverse to the first.
i npregnation with the heat insulating material :

ar~material ‘provided in advance with a protective coating |ayer forned<i2;)

re

is Qﬁdertaken.to cqver the surface of section after a
part_of'the_connecting part has been removed by.
cuttingloff. This method is indeed eFFebtivg in
protecting the sQrFace of section Frrm corrosion but.
3 rhe qther problems described abéVé'are left unsolved.
Furthermore, the second:impragnaticn with rhe-90urable
heat insulating material in this method is perfbrmes

at the side of the connecting part resuver

w
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first impregnation with the heat imsulatin

mate

S 10 so that no hellow space can be retained with the bar

[T



10 _so that no hoIIOM/space can be retained with the bar mat eri al

Therfefdt e, an extrenely |l arge volune of the heat insulating material is

use o/fill up the space within the bar material resulting,in

di.sa antages not- only due to the econom cal problemby the {arge costs 5 —~
for the heat insulating material but also due to the difficulty in 1%
manuf acturi ng and handling by the excessively heavy wei ght of the sash bar,
especi al |y, when the sash bar has a taPfge cross-section. According to

the invention which is the subject of our copendi ng patent application no
8214915 (Serial No. 2 099 337).- reference 230P44293 there is provided a
nmet hod for manufacturing a heat insulating sash bar conprising two face 5
nmenbers connected together with two connecting ‘menbers ‘formed of a heat

insul ating material therebetween which conprises the steps of (a) pIaC|ng

a first belt-like strip of sheet nmade of a

material. Therefofé, an extremely large voluhe of the
heat insulating material is used to fill up the space
within the bar matefial fesuitiﬁg in diséduantages'not'
ohly due to the etonomical broblem by the large costs

§ for the heat insulating material but also due to the
~difficulty in manufacturing'ahd.handling by the
excessively heavy weight of the saéh-bar, esbecially,

when the sash bar has a lafge cross-section.



>

~heat.insulating material on and bridging a first pair of 10 -oppositely
-positioned intermedi ate flanges each on a respective one of the face :
~menbers while said face- nerrbers are.integrally. connected together by an
‘inner, connecting -part, each of the face nenbers being provided with two
iresﬁeCtive internediate flanges to formsaid first pair of the internedi at¢
f\-anges 15 renoter fromthe inner conne%tlng part and a second pair -0
the intermediate flanges closer to but not Tn direct contact with theinner
~--connecting part with the respective oppositely positioned internediate
-flanges on the other face nmenber, to forma first groove-like channel
-opening at a side of #nREIdAAEtolthe inverR@AMRAIChNG BN lsubjdti dedoud th the
first belt-like strip of sheet as the bottomand with the two face nenbers
:=as the side wall gppending patémt) applicabipr he 14815 (Sarad-Nd.ke @dsaBdI®l -with a
.“heat insulating material to forma first connecting nenber which connects
- :the face nmenber s refetencadiOBa4288, thecy [dar providedmyviethoth®r nner connecti ng

- part over whole 5 ‘length thereof, . : o
B manufacturing a heat insulating sash bar comprising two face

5 members connected'tagether with'two cnnnecfing'ﬁémbefs.fo:med
of a_heat'insulating material thErebetwéeh which ccmprises.the
steps of

v - (a) placing a first belt-like strip of sheet made of a
-heat insulating.material:on.and bridging a first pair of_'

10 oppositely positioned intermediate flanges each on a respective |
one of the face members while said face mémbers are integrally
connected together by an-inner cannecting part, each of.fhe
face members beihg provided Qith fwo‘respective intermediate
flanges tn_form-said'Fifst pair of thé intermediate flanges

15 remoter from the inner connecting part and éLseéond pair of
the intermediate flanges c;osef tp but not in direct contact

. .mith the inner cbﬁnecting part with the respective oppﬁsitély
pasitioned intermediéte flanges aon the other face member, to form:

. ' a first groové-like channel opening at a side of the inner

20 connecting part provided with the first belt-like strip of
sheet as the bottom and with the two face members as the side

yalls;



5 - 337)

('d) pIaC|ng a second beIt-Ilke strlp of sheet made of a heat insulating
ma eL al on and bridging the second internediate fl anges to forma second
grfobVe&-1i ke channel i'ncliding the sections of the inner connecting part

mai ping after the 10 - latter has been partty renmpved and opening at N
t*h ther side of the inner connecting part provided with the sécond .
belt-like strip of sheet as the bottom-afd-with the face nenbers as the )
side walls, and (e) filling the second groove-|ike channel with a heat 15
insulating material to forma second connecting nenber which connects the .

face menbers mnt? each ot her_ _and covers the sections of the inner
connecting par £b drithHIh Gharfiert oreoyenliks Cﬁa%“e&eéhﬂhﬁ headst part ly

d. I th d I d_1f
11Ustrate a SEERISELSH FRPEE a{'}% PP E i SPVEREII VAREr o BB nod whi oh
h bj 32 14915 (S | No. 2 099
is the su ject %ne%% &%p app?"l‘ % o%ﬁté&% g@_‘ (Serail | _

par ent: ofed above - starting with a -

bar materi al hf{‘!) Yarely %ensmﬁbnasteewné% }ébrﬁ-%cﬁiﬁbsﬁarts%%f oy the section
of the sash bar.

5 length thereof, .

(d) placlng a second belt-like strip of sheet made of a heat
insulating material on and bridging the second 1ntermed1ate
Flanges to Fofm a second groove-like channel inclﬁding the - Kﬁ/_
sections of.the inner connecting part remaining after the | |
10 : létter has been partly removed_and opening at the other side

of the inner coﬂnecting part provided with. the second belt-like
strip éf'sheet as the bottom and with the face members as the
side walls, and
(e) filliﬁguthe second groove-like channel with a heat

15 o insulating material to Form.a second.connécting member.uhich
connécts the Facg meﬁbers with each other and covers the sections
of the inner connecting paft remianing after the latter has. been

at least partly removed.



Fi gure 2 is a cross sectional view of a sash bar manufact ured by a

.~ preferred formof-the parent invention method starting with a bar nateri al

; of which one of the face nenbers has a box-like .configuration; Figur

to{&g each illustrate a step of a second preferred formof the pare F\C}?

i n¢ention nmethod starting with a bar material having two inner connsgtiHg
perts; -10 - Figures 4a to 4d each iILu§L[ate a step of .a third
preferred formof the parent invention nethod for manufacturing a sash bar
used for a neeting stile; and Figures.5a to 5f each illustrate a respective
"step 5 of a enbodinent of the inventive nethod of the present
~invention for manuf actarghagactompstyihgrdrdGithskor a neeting stile simlar to

-~ that illustrated in Figures 4a to 4d. Referring to FIGURES |la to If (see

-above), FIGURE | a Figures 1a and 1f each illustrate a step of a first :
ﬁréférred form of the inuenﬁion.methud which is the subjeﬁt
of our copending application no. 82 14815 (Serail No. 2 099

5 337) -.the "parent aﬁplication"f— mentioned_abbue - starting
with a bar material having an approxihately H-wise cross-

section by the section of the sash bar.



i's a cross sectional view of a starting bar material A nade 10 of , for
exanpl e, dlum nium shaped integrally by the technique of extrusion. The
cross _sectional confi‘guration of the bar naterial A is approximtely
Hywi-ge s a whol e as conposed. of two oppositely positioned face nmenbers 1,
ict ed together with an inner connecting part 20 form ng two

i ke channels 31, 32 on each std® 5 t hereof opening to the
different sides. Each of the face nmenbers 1, 10 is formed of a face plate
2 or 12 provided with two peripheral flanges 3, 4 or 13, 14 at or near the
peri pheries thereof and two internedi ate shelf-like flanges 3, 4 or 13,. 14
at or near the 10 . peri pheries thereof and two internediate shlef-1like
flanges 5, 6 or 15, 16. It is noted that these internediate flanges, 5, 6
~and 15, 16 are positioned at the sanme side of the connecting part 20, ‘the
flanges 5, 15 being renoter fromthe connecting part 15 20 and the
flanges 6,. 16 being closer to. the connecting part but not in direct

contact herew th. S

-

Nt .

Figure 2 is a cross sectiomal view of ‘a sash bar
manufactured by a preferred form of the parent invention
method starting with a bar material of which one of

the face members has a box-like configurations

5 'Figures 3a to 3e each illustrate a step of a
second‘preferred form of the pareht invention method
starting with a bar material having twa inner

connecting partss;

L

Fi
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The first step is, as is illustrated in FIGURE I b, placing a bel t-1ike
~strip of sheet 40 made of a heat insulating material on and bridging B

intermediate 20 - flanges; 5, 15, renoter ones .fromthe connecting @Q
20, to forma sonewhat narrowed groove-like channel 50 opening outwaxdly., -
- Y2 - The second step is, as is illustrated in FIGURE I c, the inpregnation

of 'this groove-like channel 50 with a powrtbl-e heat insulating material 60
~ which may be a prepolymer of a therno-setting resin or a nmelt of a
~thernoplastic resin and 5 cured or solidified in situ in the groove-like

- channel 50. The third step is, as is shown in FIGURE 1d, renpval of part of
the inner connecting PaR¥resCiddarsd RechidlestratryenstancPBot thimd s is
"performed, if convepient, by turning the bar naterial Afilled in the first
- groove-like chanHé?P%'ﬁeévifPﬁxt‘PfeE'ﬁ)p St AR "'FPL‘\'%QH T ng material. 60

Eried bor hean THRAEEAG8 £ 4abE oak LAY fod A°ndIES HPATER, (o ChAThE 32
_ A . g par and a’palir o he peripheral
flanges 4, 14 to fornmrgy0RR HLEYWeRNLAP 13RMrAES a?lesprlti stdf
’ ‘5. of a embodiment of the inventive mefhod of the present '
invention for manufacturing a sash bar used for a meeting
stile similar to that illustrated in Figures 4a to 4d.
1\, . Referring to FIGURES 1a to 1f (see above), FIGURE 1a
is a cross sectional view of a stafting bar material A made
.10 of, for example,.aluminiuh shahed.inteérally by the teéhniﬁue.
of extrusion. The_éross sectional configuratiﬁn of the ba:

material -



connecting part 20 whereby the two oppositely positioned face 15 nenbers 1,
10 are thermally isolated fromeach other by being.joined together only

wi t P Ie heat insulating material 60 in the first groove-like channel 50.
It(". course optional that, instead of cutting off the inner.connecting -
par g with a cutter 70, a pair of parallel incision lines are formed in %
20 advance on the inner connecting-p&aft-20 over whole |length thereof and

t he portion between the incision lines is renoved by tearing off. The

fourth step is,. as is shown in FIGURE |l e, placing a 25 second belt-1like
strip of sheet 41 nade of a gﬁﬁt{"i nsul at i whi ch may
a

ng .. - 13 - material,
be the same aé & §PRFPé§mF5 .‘Hsthaffgr§P°§Fr?ﬁ'B?mgﬂiﬁa %D, on and
sect lons 21, 3PeorepRaLeate, PAgAkEERHL Rab mahBREE L 1 econa
groove-like. a pRapRely thoBRKLRYLiRR SRCORAeSt EbAnGEL ShGChafd 8§ the bottom
and the oppositely p03|tr3neg ?ace plates 2, 12 as. the side walls. The"
| ast step iS,F%&mﬁ&gsﬂﬁﬁng&ﬂoEwaBEelﬁhahhﬁlE”Dﬂ§932 on each side
.5_ thereof opening touthe.differeht-sideé;- Eéch'of'the7
| face.members-1, 10'iS'Formed.of_é-Face'plafé 2 or .
12.provided;with two peripheral,Flanges.3,'4_nr 13,'14
‘at or near the pefipheries tﬁereof and two intermediate _ N
shelfslike-flanges_ﬁ, 4 or_TS,-14_at'cr:neai the
10 periphéries théréof and two intermediate shlef-like
flanges 5, 6 or 15, 168. It is noted that these
intermediate flanges, S5, 6 and'15,.16 are pdsitiﬁned.
‘at the same side of the connecting part 20, the
| Flanéeg.s, 15 being remoter from the coﬁnecting part
15 20 and the.flanges 6, 16 being closer to the
.connecting-part but not in direct contact herewith.

The first step is, as is illustrated in FIGURE 1b,
placing a belt-like strip of-sheet 40 made of a heat
insulating material on and bridging the intermediate

20 flanges, 5, 15, remoter ones-from the conneﬁting.part
20, to form a someuhét narrowed groove-like channel

50 opening outwardly.



natj on of the thus forned second groove-like channel 51 with a 10 pourable
heat. i nsul ating material 60 which may be the same material as used for

filling the first groove-like channel 50 and is cured and solidified in
sity--in the second groove-like channel 51. As-is readily undef3tppd," the

“§ep:ydns 21, -21 of the. inner connecting part 20 are conpl et el % ered by
tHis 15 heat "insulating nmaterial 60 filling the second groove-Iike.channel
" 51 so that the surface of the sections_ 21 is shielded and protected

fromthe atnosphere not to cause cor- roston even when the surface of the.
sections 21, 21 is not provided with surface protection such as the oxide

- filmof 20 al um rue beceRd Brepndi zagi 08. iThestrabed i M FEGURBate, the
insulating sash bar is conposed of the two oppositely positioned face
:nmenbers 1impPeghatiohl pfi shiat globvenl trehcivameel 50 whtinex tpalitaiyed her
W th the.heat insulating material 60 filling the two groove-Ilike channels
50, - bheat smspdapingi mytarhal| 60y whice Baytberabprerelymeraf vl une of
.. this hollow space 80 can be as |large as desired contributing to the
" reducti ontBermpesetting| ragigheror pett e pkhermeplastif resin and

s - cured or solidified in situ in the groove-like channel 50.

The third step is, as is shown in FIGURE 1d, removél of
\_/ part of the inner conn’ecting par't 20 over the 'u_:hole.len'gt.:h
thereof. This-is performed, i: convénient, by tdrning the baf
materiél A:filled in the:first gfoove-like'chanﬁei.%b ﬁith-ﬁhe
10 pourable heat insulating material 60'upside down and thrusting
.a cutter 70 into:the'other'ghOOVe-iike chéhnel 32 fdrmgd be-
tween the innef éonnecting part 20 and é.pair of thé'peripheral
flanges 4, 1h'to'fobm'a.gap between the SectiQns.21; Zj of the
.connecting part 20 whereby the iwo oppositel& positioned face
15 members-1,.10 are thermaliy isoléted from each other by.being
_Joined.together only with the heat inéulating material 60 in
the first groove-like chénnél 50. It is of éourse optional
that, instead of cutting off the-inneb codnécﬁing part.ZO with
a cutter 70, a pair of parallel incision lines are forﬁed in
2p0 advance on the inner connecting part 20 over whole length |
‘thereof and the portioﬁ between the incision lines is removed

by tearing off.

"~ - The fourth step is, is ié shown in FIGURE 1e, placing a
25 second belt-like strip of sheet 41 made of a heat ihsulating



saving of the heat insulating material 60 with great econom cal 5
advant ages in the costs. , Therefore, even a heat insulating sash bar of a

| arg ze in the face neasure can be nanufac¢-"tured easily and _
i nex vely. FIGURE 2 illustrates a cross section of another heat in-
sul ay sash bar which is a nodification of the sash bar il- 10 Iustrated

in FIGURES la to 1f and can be manufacgtured in just the sane nanner.
Different fromthe face menbers 1, TOWh=FIGURES la to 1f, one of -the face
nmenbers 10 in FIGURE 2 has a tubular configuration of rectangular cross.

sectlonmgéepi¥£0|€klons f Qﬂeéa%méiﬁﬂvég F IR AP- SR 6P

rel ative po- anges an the I'nher connec |ng part are

nuch thes S3gEs @81 Not Nené@eudar bl aiwd rew fdlsine RIHR¥Rdriy tgatlf gyo that it

k may be usel ess to describe t he’ manuf acturing steps in detail. FlGIRES 3a to
3e” eachthé! it éried Danee of ldhges B Letbi vou el @pstierseduigrictan, g a heat

i nsul ati ng sash bar by the cross .section which is a further modification of

t he sasof btheiinnest -connect inmg MHaORED | to tforn .a |seddrid gramare-tlikest art i ng
bar ma- terial has two inner connecting parts 20, 20' each at a :
5 channel 51 having the second strlp of sheet 41 as the bottom .
and the oppositely positioned face plates 2, 12 as. the side

walls.

The'laSt'steﬁ-is, as is shown_ia_FIGURE:tf, the impreg—

nation of the thus forhed'second groové-like channel St with a

10 pourable heat 1nsulat1ng material 60 which may be the same
materlal as used for filllng the fxrst groove-like channel 50
and is cured and solldified in situ in the second groove-like
channel 51. As is readily understood,_the sections 21, 21 of.
the inner connecting part 20 are completely covered by this

15 heat'ineulating material 60 fiiling thelsecond groove-like
channel 51 so that the surface.of the sections 21, 21 ‘is
shielded and protected from the atmosphere not to cause cor- -
rosion.even when the surface of the seetions 21, 21 is .not
provided with surface p:dtectibn.such_as the oxide film of

20 aluminum formed by anodization.

The thus finished heat inéulating sash bar is composed
of the two oppositely positioned face mehbers 1, 10 thermally
isolated from each other bﬁt_connected together with the heat

insulating material 60 filling the two groove-like channels 50,.

Nl



- 15 - position between the pair of the internediate flanges 6, 16 and the
pair of. the peripheral flanges 4, 14 or between the internedi ate flanges.5,
15 and the peripheral flanges 3, 13, respectively. 5- As is . S
iIIuStrated kn FIGURE 3b, the first step is the renoval of part of the/™, °

er connecting part 20' over whole |ength thereof, | eavi ng sections
by thrusting a cutter 70 fromthe openin%bbetmeen t he peripheral flange ,
13 and then, as is illustrated 10 in FIGYRE 3c, a strip of sheet 40 made
of a heat insulating material is placed on and bridging the internediate

20'
Iga]ng(rarsn a groo ngﬂf A}%%hanne l%ggtg\ﬁ%%?h I'S t ere ?t]":gg r c?ﬂgeg’% ﬁS Sgt)l e

heat i nsul gfihdBicW isHaddP S0 2t e rafselewgfeaaa QlestipRaS86hEPEuLE ke
0} s In gBEEg and

I nner -connecting part Subsequent stepsillustrate

'3e are | utthd hedatias dheh v riadlllusieightd oifn theGaREh .bdr-t gndf t§0thPat
~detailed description of the steps need 20 not be repeated here. FlIGURES 4a
to 4d. eacrsawilnsstqfattéxe)rhaatf imellsttdm mart erdadf 40t uﬁmnggaeaeaeconeuieal ng

sash bar used,
- 5 advantages in the costs. Therefore, even a heat insulating

sash bar ofra'large size in the face measure can be manufac-

- tured easily and inexpensively.

FIGURE.g i}lustrates a cross section of another heat in- .
sulating sash bar which is a modification of the sash bar.il-
'10 iustrated in'FIGURES'1a to 1f and can be manufactured in just
the same manner. Different from the face members 1, 10 in
FIGURES 1a to 1f, one of. the face members 10 in FIGURE 2 has a
tubular-configuratlon-of rectangular-cross section as a whole
comprising a hollow snaee therein. 'Otherwise, the relative po-
15 sitions of the flanges and the inner'connecting part are.much |
\~/ _ the same as in the sash bar illustrated in FIGURES 1a to 1f so
| that it may be useless to describe the manufacturing steps in

detail.

FIGURES 3a to 3e each illustrate one of the successive
20 steps}fdr manufacturing a heai insulating sash bar by the cross
section which is a further nodification of the sash bar illust-
rated in FIGURES 1a to 1f. In this case, the starting bar ma-

terial has two inner connecting parts 20, 20' each at a



for exanple, in the neeting stile of a sliding door. FIGURE 4a illustrates

a-cro section of the starting 25 bar material A Al though the.general
Cros i onal configuration of the bar material -16 - appears to be
qui t-e\ drf¥erent fromthose illustrated in the previously referenced
figeresy the principle of the manufac- turlng steps in this case is not
dlfferent fromthat in FIGURES 3a to 3e. 19 - As is shomnhln EIGURE
4a, one of the face ne he .bar A has an L-shaped cross
section inst eaﬂf%‘f“&?‘%[&% he Badif &fma (?né”&lerf“ﬁé'lﬁltémfl]réggisf aci ng

t he other_fac qp%““% %Eﬁ%edqt?ﬁglgegq ﬂe%alb?ﬁ gg%gr en |cular to the
ace

face nenber hese connect tdg th8F wth two

| nner connectlmmﬁ S e 1 A pred ifa¥leM AL UR g2508Y e 15 %ﬂ *aﬂgnslahﬁﬁergz
respectlvely, one opening toward the interior si'de o oor a

~ other in the Hidhdes &, agd, despectioedygqr, Wi th the respective inner

connecting parts 20, 20" as the bottons thereof 15 - The flrst step
is, as is |IIustrated i n. Fl GURE 4b, the o
' 5 As is 111ustrated.1n'FIGURE.35,_the-first-steplis

the removal of part of theiinner.bpnnecting part 20'

over whole length thereof,.leaving sections 21', by -

-

thrusting a cutter 70 from the opening between the = = K;J.

peripheral flanges 3, 13 and then, as is illustrated

10 in FIGURE 3c, a strip-of sheet 40 made of a heat
insulating materiai is placed_on_and bridging_the
intermediate flanges, 5, 15 but below the secticns 21!
of the inner connecting part 20' to form a . |
gropve4like channel S0 which is fhen filled uitﬁ a

15 pourable-heat iﬁsulating-materiallﬁﬂ t0-cover.the surface
of the sections of the inner cohnécting part 20'.

Subsequent;stehs.illustrated in FIGURES 3d and. 3e are

just the . same as the steps illustrated in FIGURES 1d : \~J

to 1f so that detailed description of the steps need

20 not be repeated here.

FIGURES 4a to 4d each illustrate one of the steps-
for manufacturing a heat insulating sash bar used,
for example, in the meeting stile of a eiiding deor;.
FIGURE 4a illusﬁrates_a cross section of the starting -
25 bar material_ﬂ; Although the general cross sectional

configuration of the bar material.

K18

-



into the groove-like channel 31 over whole Iength of the connecting payt 20
to formthe sections 21 of 'the connecting part.- 20. The next step\L&SAS 1S
showi.in 20 FI GURE 4c which corresponds to FIGURE 3c in the previo m
diiqeht, placing a belt-like strip of sheet 40 nade of a heat insulating
material on and bridging the flanges 5, 15 but bel ow -17- the sections
21 of the partly renoved inner connectiTu;ﬁmﬂt 20 foll onwed by the

I mpregnation of the thus forned first groove- |ike channel 50 with a
pour abl e ‘heat._ J lati rigal . ~1h fleloath LRN

connecti ngea%é)rdtar}%'taol sb%gtqq‘gtﬁ1 dq_fflgg’gg;{ gzrri‘r% I ;ﬁpgﬁosgéﬂ%gg%t%ﬁe?%%%

| engt h t hergaly iRG1Y Werler@ndedUiriguried!, 0 thBe pgiaeyp1ki k¢ eHaNHghusde-
whereby the face nenbers 1, 10 are thernally isolated fromeach ot her but

:j oi ned t ogejuremgnistiepishdnhaali s kagleatiisngotaddriferen® Firbhi thathenf FIGURES
groove-|li ke channel 50. Further, the bar 10 material A is turned by .
.900 so as t3a Hmov8e.he groove-like channel 32 opening upwardly and a second
-strip of heat insulating sheet 41 is placed on and bridging the ' -
i'nt er medi at e S . '

“renopval .of part of the inner cdnnecting part 20 by thrusting a cutter 70
%§é§§;

5 ' As is shown in FIGURE 4a, one of the'facé members 1 of

-'1~; - the bar material A has én L-shaped cross section instead of a
single.plate with only one of the branches 2 facing the other
face member 10 and ﬁhe'other'branch 2' being perbendicqlar to
the face-mémber'10. These face members.i, 10 aré'connected

10 - together witﬁ two inner connecting parts 20, 20! td form two
groove-like channels 31, 32, respectively, one opening toward
the-interior side of the-dobr and the other 'in the sliding
direction of'tﬁe door; with the:respectivé inner connecting

parts 20, 20' as the bottoms thereof.

. 15 The firs£ step is, as is illustrated in FIGURE u4b, the
removal. of parti of the inner cannecting part 20 by

s thrusting a cutter 70 into'thejgrdové-like channel 31 over
whole length of the connecﬁing part 20 to form the sections 21
of the connecting part 20. The next step is, as is shown in

20 FIGURE 4c which corresponds to FIGURE 3c iﬁ the previous em-

bodiment, placing a belt-like strip of sheet 40 made of a heat
insulating material on and bridging the flanges 5, 15 but below



flanges 6, 16 but bel ow the sections 21' of the'partly renoved connecti ng

part . to forma second groove-like channel 51 15 which is
subs ntly filled with the pour abl e heat |nsulat|ng materi,al 60 as is
S0 FI GURE 4d. According to the present invention there is.provided a-

met hod for manufacturing a heat |nsulathg sash bar conprising tw face ~

‘menbers connected together with two connecting menbers 20 t her ebet ween
formed of a heat insulating material which conprises the steps of (a)

placing a first belt-like strip of sheet made of a heat

i nsul ating materi al

on and bridgi ngtra geirhors 2fl|t§’ﬁ"§ﬁ§,paQ§P>h rbh@JtgeiMRirNEorPBcBirngesaacbove one of
the face nenbers of a bar 25 material integrally conposed of two face

nmenbers connectfdlowed byl tae- irppgeridteon wift then this Sormed firstegommiel-nner
connecting parts, each inner connecting part respectively formng the :
bottom of a fi riske whaangle S8nddthr @ Prerdblechedtahnmlilatind metaribh @ .nenber s as
the side walls and the first groove-like channel including the pair 5

of -the flanges, to forma raised bottomof the first groove-like channel

Thereafter, the other inner connectlng part 20' is. at

5 ~ least partly removed over the whole-length thereof by

thrusting a cutter into the-grqnve-like-channél 32 whereby

~ the face members 1, 10 are thermally'isolated from each other '\_;

but joined together with the heat insulating material 60

filling the first groove-like ;hannei_SU,_.Further; the bar

10 = material A is turned by 90° so as to have the groove-like

channel 32 opening upwardly.and-a'second strip of heat :

insulating_sheet 41 is placed on and bridgihg thé intermediate

flanges 6, 16 but below the-section5421' of the paftly removed

connecting part 20' to form a second groove-like channel 51

15 which is subsequently filled with the pourable heat Lnsulatlng

materlal 60 as is shown in FIGURE 4d.

According to the Ereseﬁt inuention"there is provided a

method for manufacturing_é_heat insulating sash bar comprising

two FaCe_member5'connéctedvtogether with two connecting members

20 '_ _theiebetueen formed of a heat insulating material which comprises

~ the steps of .

(a) placing é first belt-like strip of sheet made of a heat

.insulating material on and bridging a pair of flanges, each

flange being_on’a respective one of the face members of a bar

25" material integrally compased of two face members connected

B



(b),.filling the first groove-like channel provided with the first belt-1like
strip of sheet as the raised bottomwith a heat insulating material to f.orm
a first connecting nenmber which 10 . connects. the-face nenbers,
wi th. each other, -(c) thrusting a cutter into the second groove- |-

channel to partly renove the second inner connectlng part over th
Pehgth thereof | eavi ng sections of the sed®d i nner connecting part

remai ni ng, - (d) thrusting further the cutter beyond the said
remai ni ng sections of the second inner connecting part to reach and cut off
partly the first r.canp ectln art_ over whol e |

- placing a secondtB%Ef efl“f%é st rfilﬁ o%ngheSFc%gdém@F %10 {lmﬂopar S Efa(n"Eul atl ng
X ggﬁlﬁreizﬂ nganP? ?éﬁ%gkﬁ%a&g%f om ofega%t@b %ﬁﬁm g%g {J t}<e C annﬂﬁ, ltgﬂgr(f) N
filling the secopd £l bideReClii@NE@ankl fmah h@ét FadeSibiblerd GasTBAET i @l tO
form a second connecting nenber which connects the 25 face nenbers.
t oget her with eaebdeotulaers andheehpr £ixent griobves1iike rchanhdl mmwengle,aerpdied by
: Tﬁy of S of the flanges, to form a ralsed bottom of the first groove-like
| 'channel,. . |
(b) filling the first groove-likg channel provided.with the first
o ' 'belt-like strip of sheet as the raised bottom with a heat
insuiating.material to form a first.connecting member which
10 connects-tﬁé face members together with each other,
(c) thrusting a cutter intﬁ the second groove-like channel:tc
partly remove the second inner conﬁectiﬁg part over the whole
length'theredf leaving sections df the.second inner.cbnnectihg
part remaining, .
15 (d) thrusting furtﬁer.tﬁe_cutter beyond the said remaining
sections of the second innerICAnnecting part to reach and cut
off partly the first inner:connecting part over whole.length
A4 ' | 'thereof;. |
(e) placing a second belt-like strip of sheet made of a heat
20 insulating_material on and bridging the said remaining sections
3 ' '; of the second i&ner connecting pért fo form a bottom dF the
second groove-like channel,'énd
(f) filling the second groove-like chaﬁnel with a heat insulating

material to form a second connecting member which connects the

25 face members together with each other.

The present invention will now be described by way of



-+*17b-- exanple with reference to Figures 5a to 5f (see above) of the

acconpagying drawings. FIGURE 5a is a cross section of the starting bar

mat erj.ak\A. Note that’ the relative positions .of the flanges 5, 15 to 5
ompecting part 20 and the flanges 6, 16 to the connecting part 20" are

13_20 re reversed to those in FI GURES to 4d. Different fromthe bar

material shown in FIGURE 4a, the flanges 5, 15 in FIG URE 5a are -

positioned between the connecting part 20 and the opening of the

groove-li ke channel 31 and the flanges 6, 16 are 5 positioned bet ween t he

connecting par exafhledlitht REr2BReE RY Mifgutée sar apse- {ddecasdianned t82. FI GURE

5b illustrates the first step, in which a belt- like strip of sheet 40 nade

of a heat i nsuksatdmpgnytrigestalings. pl aced on and bridging the flanges 5, 15

to forma raised bot- 10 tom of the groove-like channel 31 which is then

filled, as is illustrated.in FIGURE 5c, with a pourable heat insulating

mate- rial 60 to be cured or SO|IdIerd in situ.
FIGURE 5a is a cross section of the starting bar material

‘A. Note that the relatiﬁe'positionsxdf.the flanges-S, 15 to
5 ‘the connecting part 20 and the Flanges 6, 16 to the connecting

~part 20' are

Y



The next step to followis at |least partial removal of the connecting part
20 over whole length thereof. Different 15 fromthe step illustrated, |n
FI GURE 4b in which the comnecting part 20 is.cut- off with a cutter 78.-
thrusted into the groove- |ike channel. 31, as is illustrated in Fl
a cufter 70..is thrusted fromthe opening of the second groove-|i ke channel
%% first to cut off the second connedti Hart 20' and then, by 20 further
thrusting beyond the sections 21', 21' ot the connect- ing part 20", to cut
" off the first connecting part 20. 1In this manner, the heat conducting

. pat hs beRoeeareheeivarsedebbethode in FIGURES 1ha o elid eniffémrenthe rom
operation and the face nenbers 1, 10 are joined together onl throu h t he
cur ed an@h@obaaumaésrﬁeétshnwns&naflﬁgﬂﬁa&%rubme #¢8¢#rﬁyt

’é’Lﬁf”: ;b@% B3 Bas: P251tASPHCLBEVESH ﬂsﬁé%r?rlﬁ%?%t@i AT, o %e'r "% .“g
- DrOu e oHea, B8 18T, BYoBUBSLRRe"GRESRRE 5 bad' Ehe itk 6N GH offe 200
- Shown i1 s @kfEnat BBTwbER" EHQaEEHn%EPnE pert e Mttﬁé‘sd’dé}h' gpterial

the groove-like channel 32.

FIGURE 5b illustrates the first step, in which a belt-
lxke strlp of sheet uo made of a heat insulating material is
placed on-and_bridglng the flanges 5, 15 to form a raised bot-
10- tom of the groove-like channel 31 which is-then filled, as is
illustrated in FIGURE 5¢, with a.pourablé-heat.insulating mate- '

rial 60 to be cured or solidified in situ.

The next step to follow ié at least'partial removal of
"/ Ithe-conneéting part 20 over whoie length.thereof.. Differentz
15 from the step illustrated in FIGURE 4b in whiéh the connecting
part 20 is cut off with a cutter 70 thrusted into the groove-
like channel 31, as is illustrated in FIGURE 5d, a cutter 70 is

o

.thrusted from the-opening of the second groove-like channel 32
first to cut off the second connecting part 20' and then, by

og further thrusting beyond the sections 21', 21' of the connect-
ing part 20',:to cut off the first connecting part 20.. In this

manner, the heat conducting paths between the face members 1,



10 shown in FIGURE 5f. As is understood in FIGURE 5f, the sections 21, 21
and 2%, 21' formed by the cutting off of the conneeting parts 20 20",

be di

mat t v/ however ,

ent fromthe enbodinents illus- 15 trated in FIGURES 1 to 4.

resziﬁfgyeLy, are not covered with the heat insulating- material 60, 60 to
:

This, .

causes little problemin the protection of the sections \«&

21, 21 and 21', 2.1' against corrosi en1By=the atnospheric influence since
these sec- tions are all confined in the hollow space 80 and it is a rela-

1L TR SRR b d S0 S iy i T e
o, et gsilal' g senl oty YRS e JREA SOTUEE L g e
s%ﬁ{h%ﬂ%ﬁe{éﬁfﬁ td fsflﬁfsiu%}é)ftré 1t WAV ikel 'cmgmsl i ke

" materi al

strip of
_fl anges,

5 -

of a heat 1
each flange being on a respective one of the o

Theh, the second groove-like channel 32 having the con-

necting part 20' as the bottom broken through with the cutter

70 is providéd with a bottom by placing a second belt=like

10

strip of sheet 41 made of a heat.insulating material on and
bridging the Seqtion5-21', 21' as is shown in FIGURE 5e and
impregnated with a pourable heat insulating material 60 as is

shown in FIGURE 5f.

As is understood in FIGURE S5f, the sections 21, 21 and

21', 21' formed by'the cutting off of the connecting parts 20

'20', reSpeetively,:are not covered with the heat insulating- -

15

material 60, 60 to be different from the embodiments illus-
trated in FIGURES 1 to u._ This matter, however, causes little:

problem in the protection of the sections 21, 21 and 21%, 21'

against corrosion by the atmospheric influence since these sec-

‘tions are all confined in the hollow space 80 and it is a rela-

20

tively easy matter to seal_the_space 80 in order to prevent in-

trusion of the atmosbheric moisture.

ating material on and bridglng pair of

[t



~face nenbers of a bar materi al |ntegrally co t wo face

S
connected together with a first and 10 a cond I nner conneécti .paﬁts,
each i nner connecting part-respectively f ﬁ”ﬂmlﬂ of @ f lor a
secand groove-like channel with the Face ﬁ!ﬂgﬁh “the
Flfst groove-1like channel including the pair of th" fFanges

cal sed bottom of the 15 first groOve-lik channel (b) filling the first
groove-1li ke channel provided with the frré¥ pelt-1ike Strip of sheek as the
raised bottomwith a heat insulating material to forma first connecting
menber which coggects,the face nmenbers together 20 w th each other, (c)
thrusting a cut o the second groove-like channel to partly renove the
second inner connecting part over whole | ength thereof |eaving sections of
tne second i nner connecting part renaining, (d) thrusting further the

cutter beyond the sai feltREBi RbRIMERGFEERSr Dhgt Benggeondsi i€l n & oSSt i Ng
aprt to reach and cut off partly the first inner connecting part over whole
- length thereof. bar comprising two face members connected together with
two caonnecting members therebetween forﬁed oF_a-héat
inSulating méteriallﬁhicﬁ cbmprises the'étéps of
5 (a) placing a first pelt-like strip of sheet made of
S a heat insulating material on and bfidging a pair. of
| 'flanges, each flange being oﬁ.a reépective one of the
. face members of a par material integrally composed cof
'two face members connected together with a first énd
130 'a second inneF conhécting,parts, ea:cn innér conﬁectin;
part respectiVely Fcrmihg thé haottcm aof a first or a
secondugrooue-like éhannél with the Facé members as :he
'side walls and the First grdoue-like :hannei_including
the pair of the flanges, to ferm a raised botton of the
15 flrst graove like channsl,
S ' (b) Filling.the first grgave-like channe!l provided
with the first belt-like strip of sheet as the raised

bottom with:a heat insulating material to form a first

[}

connecting member which connects the Facé.members together
20 with each other, |

(c) thrusting a cutfer into :Hé second groove-like

channel to partlj remove the s=cond inner connecting

part over whole length thereof leaving sections of tne

second inner connecting part remaining,



(é) pkaC|ng a second belt-like strip of sheet nade of a heat 5
T n&%erraf‘ﬁﬁ“éﬁﬁ—ﬁrraélng the said remai ning sections of the
: yMer conn o forma bottomof the second groove-like
N d (‘ \E mmm“tacond groove-|ike channel with"a heat
orsn a* second copngcti ng menber which 10
connects the face nenbers together wth each other. 2. A nethod

'substantlally as described with reference to Flgures 5a to 5f of the

acconpanyi ng dramnngs
(d) thrusting further the cutter beyond the said remaining

'sections of the second inner connecting aprt to reach and cut off
partly the first inner connectlng part over whole length thereof.
(e) plac1ng a second belt-like strip of sheet made of -a heat

- 5 1nsulat1ng materlal on'and-brldglng the sald'remalnlng sectiaons
6f the second inner connectlng part to form a bottom oF the
second groove-llke channel, and
(f) filling the second groove-like channel Qith-a-heat
insulating material to form a second conmecting member which

10 connects the face members together with each other.

2. A method substantially as described with reference to

Figures 5a to 5f of the accompanying drawings.




