2100 59 | MPROVEMENTSA IN ~OUTER: GLASS PI PES FOR SOLI AR. HEAT .
‘COLLECTORS The present invention relates to inprovenents iﬂquoer gl ass
pipes for use with solar heat collectors. Solar heat collector units of the
type in§Bich the ‘out er surfaces of heat receptor pipes are enclosed within
cl'osed 5 straight glass pipes are nqw wi dely used for solar heat collector_
equi pnent. For exanple, solar heat collector pipes of vacuum doubl e -

structure or vacuuniMPROVEMBITINIG ‘gggn osed in the art. The

former type coll ectﬁekt%l-mm%tccﬁiuugg Pﬁg pi'‘pe of smaller

di amet er | haV|ng one end 10 cl osed by roundlng and the other end | eft open,

and an outer e of Iar l.amneter one end ¢ J roundi ng and
78 s

the other en 'feﬁﬁfbth q\"ﬁé‘ Joerre] aﬁgshggl AEPrA%emen Hserted
concentii%Fgrﬁ@g¥§t¥6}|Jﬁﬁﬁai§ma§%1§etwggg EE?IQHEEFsand i nner pipes is then

mai nt ai ai r-t condition un reduced pressure. The

latter type g@ldraiéit tdﬂ'l“e%'t'o% GATRS D9S theStype Ih \Gbﬁéﬁ Ao dgs ng one
end cl osed by rounding, within which a heat mediumfilled tube assenbly is

pl aced, s sefdcess oiuhentsﬁeduﬁtarnmﬁmasvarefeaclbsehapeﬂhhm tkosedin tube. A
space between the outer pipe and 20 the tube assenbly is simlarly

mai n? ai gtepightirgtass tpipes anedinowowidedyr usedufen potacuheat |n either
case, a g{ass exhaust tube of &$mall diareter is attachffeto the cl osed end

‘of the StHCHDEEHPREN [ £oN #XaMmP 18va803R T oReARACAT fe¢FmiPipes

. of vacuum double structure or vacuum single structure have
'been'proposed in the art. The formef type collector typically
comprises an inﬁer pipe of smaller diameter, having one end

10 closed by rounding and the othef end ]efﬁ open, and an outer
pipe of larger diameter, having'one-end-cloéed by rounding
and the other end left open, the outer pipe having the inner
pipe 1nserted concéntrtc;Ity within tt. A space between the

" outer and inner pipes is then maintained in an air-tight

,15 condition under reduced pressure. The'Tatter type collector
typically comprises a straight glass pipe having one end
closed by roundinﬁ,lwithih which a heat medium-filled tube
assembly is placed, such as vérious tubes inclusive of a U-
shaped er hair-pin tube. A-space'beﬁween the outer pipe and

20 the_tube assembly is similarly matntatned in an air-tight
condition uﬁder reduced pressure. In either case, a 91a§§
exhaust tube of small diameter is attached to the c]osed end |
of the outer pipe so as to facilitate evacuation and air-tight
sealing of said épace. However, ﬁounttng such an exhaust

25 tube requtres, in addition to rounding and other ordinary



fseallng of said space. However, nounting such an exhaust 25 tube requires,

in addition to rounding and other ordinary O 2
60 glass works, draw ng, boring which has to be perfornmed by skil Igﬁ
- wor knen, melding, etc., leading toa consiglerable rise in the price?d the

product. Exhaust tubes are either formed integrally in the rounding step |n
"t he p+oduction of 5 the outer glass pipes, or separate exhaust tubes are-
attached to the bottons of the rounded outer pipes as by welding. |If
ntshaﬁallng occurs in the step of providing the exhaust tubes on the outer
pi pes, then the outer pipes frequently nust be entirely disposed of,

resul ting in @lasisdeoxlsise drawdngs Pesingiwhich has ko tl‘he"q:)'F‘w‘{'rr“'eefjrtb~‘l'outer
gl ass pi pes for sqlar heat colle tor unlgs of va uunt | e or,
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.Abcordlng to i nvention, an outer gl ass pipe
to the bottoms of: the rounded outer pipes as by welding. If

* nishand11ng occurs in the step of providing the exhaust tubes
on the outer pipes, then the outer pipes frequently must be
enttrely dtsposed of, resulting in considerable economic loss.

10 - Thus, the prior art outer glass pipes for solar heat

- collector units of'vacuum-sin91e or double struction Ieave
much to bevdesired-in regard-to production teéhnidues and -
cost. Furtnermore; the least.mishand1ing'in hroduction ts
not tolerable for the foregoing reason.

15 : 'An.object.of the invention'is therefore to provide an
outer g]ass_pipe, designeu for use with solar heat collector
equipment, which is both relat1ve1y easy and inexpensive to
manufacture, and which allows a degree of m1shand11ng in
production to be tolerated.

20 Accdrdtng-to the present invention, an outer glass pipe

T _ '. for a solar heat,collecfor unit comprises an outer gTaSs pipe

. ' body formed of.a straight.glass'pipe initially open at both

ends, and an end plate provided with_a small diameter exhaust

S ~ opening, to which end plate an exhaust tube of small

25 diameter is attached at said opening'to form a closure member,



for a solar heat collector unit conprises an outer glass pipe body forned

of a straight glass pipe initially open at both ends, and an end plate

. provided - with a snmall dianeter exhaust opening, to which end plate an
exhaust tube of small 25 diametergis attached at said opening to forma

cl osure nenber, 3 61 the end plate of said closure nmenber being <7

£ airfptightly fixed to one open end of said outer glass pipe body at its=T

peri pheral edge, thereby closing said one open end. Thus,.the outer

gl ass. pi pe can be manufactured nerely by 5 air-tightly fixing to an open

. end of a strai%ht pi pe a closure nmenber which is easily fabricated with no
 speci &hesknd| pTate aofjeswid scheswralinmepbher thed nghwadm-itdghtilyl figedbe

descri bed by way of exanple and with reference to the ,accom 10 panying
dr awi #8sonenoppl cand M said oyten &lageninsadady 2t I‘&ﬁgiptetﬁ'apﬁéﬁagect i on, .
of a sqlar gﬁat ﬁ?ll ctPr equj pped with an puter pipe according to the
presefif9favERETERY CEPY'"D 311G UYLRABE " artly in section, of the bottom

el e T SRhncBUHAC! SaP BRI, Wl g, aratymegor i o o
5 air-tightly fixing to an.open end of a straight pipe a .
closure member: which is easily fabricated with no special
skill. .

Arrangements-according tb the invention will now be
described by way of example and ﬂith.reference fo the accom-

10 panying drawings, in which:

Fig. l-iS'a-side view, partly in.lbngitudinal section,'
of a:solar-heat co]]ector'equfpped-with-an oufer pipe
according to the present invention,

Fig. 2 is a si&e view, partly in section, of the bottom

15 of a solar heat collector pipé:equipped with an outer pipe
according to thé invention, shown prior to sealing under
reduced pressure, _

Fig. 3 is an end view of the bottom of the outer pipe
as viewed from the left in Fig. 2,

20 Fig. 4 is,a;sidéfview;_in'ha]f-section,_of'part=of a
straight g1ass;pipe assemb]ed:Wifh a bottom closure member.
and prior to uniting of the parts to form the collector outer:
pipe of Figures 2 and 3,

Fig. 5 is aniend view of the assembly of Figure 4,

25 - Fig. 6 is a side view, in half section, of an alternative

-

closure member,



‘Fig. 3 is an end view of the bottom of the outer pipe as viewed fromthe
Jdeft inFig. 2, 20 Fig. 4 is a side view, iin half section, of pgé of
‘a straight glass pipe assenbled with a bottom closure-nmenber and pri to
uniting of the:-parts-to formthe collector gputer p-ipe of Figures 2 and 3; :,
Fig. 5.is an end view of the assenbly of Figure 4, 25 Fig. 6 is a side
vi et hal f section, of an alternative cl osure nmenber, 4 Fig. 7 is an
end view of the closure nenber of Figure 6, and Fig. 8 is a viewsimlar to
Fig. @4y showing a nodified formof assenbly of the closure nmenber and the
gl ass pipe. 5 As illustrated in Fig. 4, a straight glass pipe.l is used
for the formation Bigan?ois edn e VoW pEdthe ﬂéét“g‘@olml% & oft Eégﬂirﬁegi
being initially open at both ends. One end 3 of the pipe 1 is closed with a
¢ircul ar gl as3Md| osure nenber 2 shown also in Fig. 5. The closure menber 2

openi ng, and havinbta-oPats &AM ETRLEE 4T SR ook R Rag TR,
Forma swmil BoPE ofn A EnE Ty e O e s Bar e
‘e 5 ~ As t1lustrated in Fig. 4, a straight glass pipe 1 is
_used.for the formation-of an outer pipe for a solér"heat
'collector, the pipe 1 being initially open at both ends.
One end 3 of.the-pipe 1 is closed with a circular glass
cldsure mehber 2 shown also in Fig. 5. The closure member 2
10 consists of an end plate 7 provided:at its.bentgr.with a
small exhaust opening, and having a glass exhaust tubg'S
of small diameter welded tb it centrally at right angles so
as to be coaxial with the eXhaust'Opéning and form a small
boré exhaust passage 4'communiéa£ing with said opening.
| 15 The ekhaust tﬁbe can have.its.outsfde'diameter substantially
' equal to the diameter of thé-exhaust opening so that its
end can be fitted into and we]ded inside said opening; or
it can have its inside diameter équa] toﬂthe diameter of the
ékhaust opening.and*be-butt-welded fo the-end plate 7. The
20 end p1ate 7 is.wélded dt its-Qeri§he}a1_edge-6 into. the
e ~ end 3 of the pipe1. i ' o
: B As shown in Figs. 4 and 5, the circular end plate 7,
forming a main bart of-said-c1osure member 2, has one surface,
i.e., the surface facihg intq ihé'end of the pipe 1, which

25 is flat. The opposite surface'6f~p1afe 7 is provided with



15 The exhaust tube can have.its outside dianeter -substantially équal to
the diameter of the exhaust opening so that its end can be fitted into and
wel ded. I'nside said opening; or it can have its inside dianeter equal to the
di ter of the exhaust opening amd be butt-welded to the end plate 7. The
2 nd plate 7 is welded at its peri.pheral edge -6 into the end 3 of the
pipe ]. As shown in Figs. 4 and 5, the circular end plate 7, formn ng-&MRin
part of said closure nmenber 2, has one surface, i.e., the surface facing
into the. end of the pipe 1 mhich 25 is flat. The opposite surface of
plate 7 |Is provid;
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W t hi enc ose by th §how an

al terf@tdf«/sepovdéwt&ﬁar&rmertolﬁanwhIc@.lacbﬁw%ew;hysa'imtaSete the first
cl osure nenber 2 except that the channel IS recessed into the outer
sur§ apife hdfot Nehelexhaub tarhibe 5 ascwaaaaar te thagpaatend the channel, thea
pl ate bears a plurality of projections 19, four in the exanple shown.
Fi gurm’ﬁ\ﬂhm achainedr raatelmcdomtdhbd @he rib 9.

S

Figs. 6 and 7 show an a]ternative closure member 16
wh1ch is generally simi]ar to the first closure member 2
except that the channel 8 is recessed into the outer surface
10 of the.p1atei7,and, in a contentric ring around ﬁhe channel,
the plate bears a plurality of projections 19, four in the
example shown. .Figure 8 shows an alternative method of
assembdy in which the end plate 7 of the chsure-member 2
overlies the annular end edge'of the pipe 1, instead of
15 being fitted inside the pipe end as in Figure 4.
Referring to Figure 1,-ah inner glass collector pipe 11,
through which a heating medium flows, is installed within
the outer pipe 1 andunited thereto at the end remote from
fhe closure member 2. The-whoTe.assemb]y 6f solar heat
20 collector equipment is mounted in a frame 12. |
Reference will now be made to the. reasons for provision
of the annular channel- 8 in the end plate 7 of the closure
member 2, to which is attached the exhaust tube 5. The
exhaust tubéls hés~to be sealed off and parted close to

25 the plate 7 by electrical fusion using a heater or like means,



s .
assenbly in Which the end plate 7 of the closure nmenber 2 overlies the
annul ar end edge of the pipe 1, instead of 15 being fitted inside the pipe
end agin Figure 4. Referring to Figure 1, an inner glass collector pipe:
11 t hr ough which a Heating nediumflows, igs installed within the Széer '
pi pe.1 and united thereto at the end renote fromthe cl osure nenbe The
mhole*é”senbly of solar heat 20 collector equipment is nounted in a frane
12. Reference will now be made to the reasons for provision of the annul ar
‘channd)*8 in the end plate 7 of the closure nmember 2, to which is attached

t he exhaust tube 5. The exhaust tube 5 has tqQ be sealed off and parted, -
close to 25 th%fﬁﬁﬁuﬁﬁ'ﬁmﬂﬁﬂﬂe&ﬁlﬁ @aP"F§§P6n1HSPH§WSeHe§FEr°BFeT|Rbpﬁehns

6 nt. o ent ¢n bet ween

‘Che outer pi pe'rid--am et Vestor pIBE  BsePhed, thaPERFAbab ouaf HEEH
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to the tube 5 e Seal e not S|gn| y applted 1o

end plate 7, 5%ﬁ#¥?é¥y' SReline %h%gh%%t%Eaﬂidsa??edagﬁﬁstﬁ0ﬂ1the

surface of the plate™ by at |east I stance corresponding to the depth D
of the chamhelsfgfffiar®ly adpplaldderto ands endhplaxbapst sinbe &Subinmg be '

-seal ed off and parted in a very short 10 period of time with no fear of
qfltlng of thesgd®rimy ®he heater is spaced away from the surface of -
" the plate 7 by at 1east a distance corresponding to the
depth D of the channel 8 (Fig. 2). 1In other words, the
‘exhaust tube 5 can be sealed off and parted in a very_sho}t
10 period of timé with no fear of melting of the plate 7.
:In addition, since the_exhauét tube 5 can be sealed off .
at a'bosition (as indicated by the arrow A in F1g. 1)'
close to the end plate 7, the length of the tube tail 10,
i.e., the portion of tube 5 which has not been parted off,
15 cen be reduced as much as possib]e. It is thus possible
to reduce the.risk of an accident which might otherwise
'happen due to an impact on the tube tail, viz. a breakage
of the outer pfpe 1 in the vicinity of the junction of the
outer and inner pipes, as indicated by the arrow B in Fig. 1.
20 The annular rib 9 or the plurallty of projections 19
 ;ﬁ is prov1ded on the glass end plate 7 for the following reason.
' | When a solar heat collector pipe is mounted on the frame 12,
the rib 9 or projectibns 19 serve to provide a seat for a
spring 13 for pféssing the assembled cpllector and outer .
25 pipe 1 in the axial direction, so that its bottom end is

held in a stable state.
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In addition, since the exhaust tube 5 can be sealed off at a position (as
- indiqgted by the arrow Ain Fig. 1) close to the end plate 7, the |length of
the@@be tail 10, i.e., the portion of tube 5 which has not been parted

~off, 15 can be reduced as nuch as?possible. It is thus possi bl’e to reduce
the risk of an accident which m ght otherw se happen due to an inpact ©n

the tube tail, viz. a breakage of the outer pipe 1 in the vicinity of<{mMe
junction of the outer and inner pipes, as indicated by the arrow B in Fig.

1. 20

The annular rib 9 or the plurality of projections 19 is

heat col | ol B SCEFeERdeReRh e, dftet{ed A 4o 4 §hsphRheR. T ons 10

servewﬁthgﬁéhQﬁd?iﬁggﬁff Args SPE ﬁlﬁééﬁ L4 .r¥b'ﬂggg%?E?E9h?§ bot t om

col | ector

“end i préphfation sFabhe &1g6ere meMber 7 Ot} f.Ne gy aaQTHy as descri bed,

out er prpe 1 I'n the axi .direction,

an acci dent associated with.-m shandling of parts is nuch less likely to

happe

thewveofig plrpaddttdonof thécextdwswe demdryy dleortoaimi-sthiagdtl ifigt,t i ng-

thereof...In addition, the extent of damage due to mishandling, 5 if any,
wilb ifi goMerwlilibén| generallt obe hkimitedlta cthe ferdriplgtehd Hormimdend of
the pipe 1, or the exhaust tube 5.... Thus _

the bottom end of the pipe 1, or the exhaust tube 5. . Thus,

it is not necessary in the present instance to dispose of the

entire outer pipe 1.
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-1t .i's not neécessary in the present instance to dispose of the entire outer.
pipe 1. 10 15 20 25 66 CLAIMS: - 1. An outer glass pipe for a solar
heat scol | ector. unit, comnprising an outer glass pipe body fornmed of a
straight glass‘pipe initially open at bothgends, and an end pl ate provided
with a.small. dianeter exhaust opening, to whithr5 end plate an exhaustss
_tube—sf‘snall diameter is attached at said ope sure

rrenber the end plate of said closure nenber balmmlmﬂmﬂlnl“mfl xed to one.
open end of said outer glass pipe body at its pef i pheral "edge,* t her eby-
closing said one open end. 10 2. An outer ¢l ass pipe for.a solar heat
“col l ector uni €LALH i si ng an outer gl ass pipe body formed of a straight

| ass pi Il h_end d h ¥
Sxhaust openi g andPaRUERRAPLFSH BTPRcrefre el fitifah Giifite! Wt ™

il ar r15 ¢ GoRBYASARY, 38, bAeRE B180¢, BLAL ALy SPFMPEY B strligheoe ©

glass p1pe.init1a11y open at both ends, and an end plate

g. | provided:With=a small diameter exhaust opening, to which

5 end platg an exhaust tube of small diameter is attached at
said opening te form a closure member, the end plate of
sai&-;1osuré;ﬁémber being air-tightly fixed to one open
eﬁd of_saiduoﬁter glass pipe body at its peripheral edgé,

“thereby closing said one open end.

10 2. .- An outer glass pipe for a solar heat_co]leétor unit,
comprising an outer glass pipe body formed of a straight_

. gTass-pibe_initiaIIy open at both ends, an end p1até
pfovided'with a small exhaust opening and an_dnnu1af rib
thereardund,.and an exhaust tubg of small diameter attached

15 to said end plate at said opening within said annular rib
to form a c]ogure member, ﬁhe end plate of said closure
member being air-tightly fixéd to one open end of séid
outer glass pipe body at its per1phera1 edge, thereby
.¢losing- sald one open end.

;74' 20 3. An outer glass pipe according to claim 1 or claim 2,

' where1n said-cT0sure-membef is,fokmed of glass.
4, An outer glass pipe according_to3c1aim_1 or c1aim-2
. : or:c1a1m'3,'whéfein said end p1ate-is éirétightly fixed
td-the end of the outer glass pipe by'héat welding.

25 5, An outer glass pipe according to any one of the preceding



nmenber being air-tightly fixed to one open end of said outer glass pipe
body at its peripheral edge, thereby closing sai d one open end. 20 3. An
- outer glass pipe according to claim1l or—Tiarm 2, Wherein, said ¢l osure

menber is forned of glass. 4. Ar® out er umng to claim1l or
claim?2 or claim3, wherein said end pl at Jmlam‘“mlﬂn I xed to the‘_‘pd

of the outer gl ass pi pe by heat wel ding. 2
according to any one of the preceding ~ clainms, wheréin said end plate
RO
.‘»3m pe
- where
annul

/“'

¢ LtAnMoufer*g| ass pipe ‘=

d wthits perlpheral edge fltted mﬁthin t he end of the outer glass

P8up o whgr Rl B 28T SR RIARS O LT AR R 3 %%Saégeﬁeii Vi ng. ¢ he
gaﬂsnffee &mgmﬁ Ol Sind! GF St dﬁégor%usfsop 132 Bulgr, olass pipe

accor wherein said en ‘an annul ar
- channgl, arnﬁnduwe gw@ysxsnsélb@c@dwﬁmgolw alry Yo oleerI%qTrn'so"lS di sposed 10
around sai d channel . An outer glass pipe according to claim?2, wherein
sai d ¢od4pl aherébn- ﬁmi-ﬁnmu a1 stenne! f iaved v Bhhd t3x paudiphiewad
concentrically arranged within said annular rib. 9. An outer glass pipe
acbor didgg ovenhyiongethbé ameular end edge of the outer glass pipe §
body.- | -
Y F
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7. An outer glass pipe according to claim 1, wherein said
end plate is formed with an annular channel around the
exhaust tube and a plurality of projections disposed

around said channel.

8. An outer glass pipe according to‘claim 2, wherein said

end plate has an annular channel around the exhaust tube
concentricé11y arranged wifhin said annular rib.

9.  An outer glass pipe according to any one of the

preceding claims, wherein said end plate has a flat

surface facing into said outer glass pipe body.

10." An outer'g1ass pipe according to any one of the preceding
claims, wherein said exhaust tube 1s coaxially mounted with
respect to said outer g1ass p1pe.

11. An outer glass p1pe-accqrd1ng to any one.of'the'precedfng
c1a1ms,.wherein said exhaust tube has. an'outér"diameter -
substantially equal to the diameter of said exhaust opening.
12. An outer glass pjpe according to. any one of claims 1

to 10, wherein said exhaust tube has an inner diameter equal

A )

to the diameter of said exhaust opening.



15 preceding clainms, wherein said end plate has a flat surface facing into
-said outer glass piipe body. 10. An outer glass pipe according to any one
-of thE\preceding ctains, wherein said exhaust Tube TS coaxially nounted

- With respect td said outer glass pipe. 20 181. i‘pepg .
_according. to any one of the preceding clains, Mmgmmuﬁ“mﬁmust t%be
has. =g outer diameter substantially equal to the di aret#r of said exhaust:
~opening. 12. An outer glass pipe according to any one of clains 1 to 10,
-wheref n sai d exhaust tube has an inner dianeter equal 25 to the di ameter of

'sai d exhaust qpeni ng. * . C L M S * 13. An outer g]ass
pipe for a solld~ h oudereSidssurire £aBspaneiar heat erblechy Witk

feerence to LSRGl Y g RV BRESOe Pl L

of the accompanying drawings, or as modified according to

Figures 6 and 7, or Figure 8.
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