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1 OVEN FOR GLASS ARTI CLE Thi s
knvention relates to ovens for the heat treatment of glass articles
and,- nore specifically, to tunnel type ovens for continuous treatnent
of cathode rajv096/36571t ubes at the sane tinme as gases contai nBEGPL6HIE8 he
tube are evacuated, commonly referred to as "exhaust ovens E

One exanpl e of an exhaust oven for this purpose is described in

US- A- 4752268. . 1

OVEN FOR GLASS ARTICLE

This invention relates to ovens for the heat
1 treatment of glass articles and, more specifically, to
tunnel type ovens for continuous treatment of cathode ray
tubes at the same time as gases contained within the
tube are evacuated, commonly referred to as "exhaust
ovens".

One example of an exhaust oven for this purpose is
described in US-A-4752268,

The heating and cooling of the shaped glass envelope
forming the tube to minimise stresses therein and its
evacuation which subjects the walls to substantial
external pressure is a critical operation. The demand
for larger and flatter cathode ray tubes, particularly
for domestic high definition "flat screen" television
receivers, has increased the processing problems and the
need for ovens giving economical production and minimum
damage or wastage of these high value components.

The object of the invention is to provide an exhaust
oven for cathode ray tubes which is particularly
effective and reliable in operation to provide economical
and consistent production.

According to one aspect of the invention there is
provided an exhaust oven for heat treating and
simultaneously evacuating cathode ray tubes as defined by
Claim 1 of the appended claims.

According to another aspect the invention comprises
a cathode ray tube as defined by Claim 10 hereof.

An example of the invention is now more particularly
° described with reference to the accompanying drawings,
wherein:
Figure 1 is a lateral cross-section of a heating
zone of a CRT exhaust oven,
Figure 2 is a longitudinal section of part of said
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conpri ses " a cat hod®he cgxHltamise agedetomppdsiy & airmelOshenetire 10
having outer structural walls 12 lined with insulating

material 14 to define a through passage 16 which is

rectangular in lateral section.

Transport means comprises a track 18 having
vertically spaced upper and lower guide rails 20, 22
immediately below and to one side of structure 10 and
extending in a continuous loop from the tunnel exit 24
round to the tunnel entrance 26 (Figure 3). There are
loading and unloading stations 28, 30 along the part of

track 18 outside structure 10.

A train of vacuum carts 32 rumns on track 18, each
cart' being provided with an upwardly projecting support
34 which projects into the bottom part of passage 16
through a longitudinal slot 36 in the floor of structure
10. Each support 34 incorporates an exhaust duct and is
operatively connected to the neck 38 of the glass
envelope of a cathode ray tube (CRT) 40 so that the
latter is transported along passage 16 by movement of the
cart with its large area screen panel 42 directed upwards
and maintained generally centrally of the passage lower
half substantially spaced from its walls. Each tube is
further supported and located by a respective cage 44.

During transport through the oven, vacuum carts 32

are operated automatically in known manner to exhaust the
interior of each CRT 40. The CRTs for processing are
mounted on the carts 32 at the loading station 28 and are
dismounted after processing at the unloading station 30.

As well as being exhausted the CRTs 40 are heat
treated within the oven, for example in three main stages
by passage through successive zones A, B and C (Figure 3)
though there may be more or less than three zones and the
treatment sequence may vary according to requirements.
Typically the first zone A is a heating zone raising the



An exanple of the invention is now nore particularly described with

r.ef erence to the acconpanyi ng draw ngs, wher ei n: Figure 1 is
a lateral cross-section of a heating zone of a CRT exhaust oven,
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of Figure 1, and - Figure 3 is a diagrammatic plan view of the oven
and its transport neans. ;
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temperature of the CRT to anneal and relieve stresses in
the envelope followed by a first cooling zone B in which

. the temperature is reduced in a controlled manner and
ending with a final cooling zone C for further

temperature reduction,

Each CRT 40 travels in a respective said cage 44 for
protection and safe support but without any substantial
restriction in airflow to and from the exterior of the
tube envelope itself.

The arrangement for applying heat to the CRTs in
zone A will now be described in detail referring in
particular to Figure 1, Fixed baffle means 50 within
and spaced from the walls of structure 10 form an inner
longitudinal enclosure surrounding but spaced from cages
44 as they and CRTs 40 travel therethrough. The floor 52
of enclosure 50 defines a continuous central slot 54 just
wide enough to allow passage of the supports 34, and the
roof 56 thereof defines circular inlet openings 58 {(one
only shown) spaced at longitudinal intervals and each
provided with a motor driven fan impeller 60 for driving
a flow of air downwardly into the enclosure.

A diffusion screen or other distributor device 61
may be provided in the upper region of baffle means 50
between the roof and the tops of cages 44.

Each side wall 62, 64 of enclosure 50 defines outlet
openings 66, 68 at intervals along its length, these
openings being fitted with dampers or other means of
adjusting their effective aperture and/or effective
vertical or other positioning in the respective side
wall.

Outlet openings 66 are set to be substantially omn a
level with the side edges of panels 42 of the CRTs 40,
N i.e. closely adjacent to the widest part of the tube
envelope.

The space between the outside of enclosure 50 and
the inner faces of the insulation 14 lining the walls of



The exhaust oven conprises a tunnel structure 10 havi ng outer
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24 round to the tunnel entrance 26 (Figure 3). There are 1 oadi ng
and unl oadi ng stations 28, 30 along the parpt of track 18 outside
structure 10. A train of vacuumcarts 32 runs on track 18, each
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In operation the hot air is driven in a downflow by
fan impeller 60 into enclosure 50 so that it impinges
directly on the large area upwardly directed face of
panel 42 of the tube envelope, spreading thereover as
indicated by the arrows in Figure 1 to flow round its
edges so that it is evenly heated. A substantial
proportion of the flow is drawn from the regions of the
side edges of the panel to exit through outlet openings
66,68. A small proportion of the flow passes downwardly
towards the neck of the tube so that this part of the
envelope, which is particularly liable to failure, is
more gently heated. This further downflow is drawn
through slot 54 to recirculate around the outside of
enclosure 50 under the action of the fan impellers 60.
Surplus heated air is drawn off by exhaust ducts 72
extending through the side walls of tunnel structure 10.

The air flow around the tube envelope can be
selectively controlled and regulated within close
tolerances by monitoring and controlling the heating
temperature, regulating the speed and hence throughput of
the fan impeller 60, and adjustment of the dampers or
other controls of the outlet opening 66,68. Adjustments
will be made to suit the particular size and shape of CRT
being processed.

. It will be appreciate that various arrangements for
heating. the air flow and for its effective recirculation
minimizing heat losses for greatest efficiency can be
provided, for example surplus hot air passing at a

lower temperature from zone A could be applied in zone B
to effect first stage cooling with or without mixing with
cold air depending on the temperature gradient required.

~\§\\\‘\\\“\‘~\\\\\\ It is to be understood that the described air
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hal f. substantially spaced fromits walls. Each tube is further
supported and | ocated by a respective cage 44. During transport
t-hrough the oven, vacuumcarts 32 are operated automatically in known
manner to exhaust the interior of each CRT 40. The CRTs for processing
are mountWO 9eM65FThe carts 32 at the | oadi ng station 28 arRFTiGERI6N01168

di snrounted after processing at the unloadi ng station 30. As wel |
as bei ng exhausted the CRTs 40 are heat treated within the oven, for
exanple in three main stages - by passage t hrough successive zones A, B
and C (Figure 3) t hough there may be rore or |less than three zones and

the treat ment sQ3u@RE8LiBYY @l ¥pFEEAIidd ih026RW MBFEALSe be used in
Typically the first zang Aus 3sNERL! DO AUHin; LS dW B B8d/or € for
: providing the desired temperature gradient through the
exhaust oven.

The use of the invention ensures even temperature
distribution as applied to the glass envelopes of the
CRTs throughout the processing cycle so that the thermal
gradients within the glass are minimized to reduce risk
of feilure even though the glass is being subjected to
additional stresses from the exhausting process. The
apparatus is applicable to the processing of CRTs of all
types but is believed to be particularly advantageous
for the large volume processing of the larger sizes of
"flat screen" CRTs needed for televisions and computer
monitors.
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3. tenperature of the CRT to anneal and relieve stresses in t he
envel ope followed by a first cooli | Lch the tenperature
is reduced in a controlled manner gndiIS SHEETaS peegvjth a final cool i ng
zone C for furWees36s71 t enper at urje r edBERLADED PETEBLGOR1680

travels in a respective said cage 44 10T pt-ot-eLt i on and safe support
but w thout any substantial restriction in airfTo

exterior of the t ube envel ope itsel f. for
applying heat to the CRTs in zone A wll now be cmmm@&@mﬁﬁw I
referring in particular to Figure 1. cErxesl baffl e «meansy *

and spaced fromthe walls of structure 10 Torm an i nner | ongi t udi nal

encl osure surroundi pg bui_ spaced, from e as they. a CRTs 40
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conti nuous centr al gygﬁuqﬁgqgugpthode ray tubes (40), said oven comprising a
tunnel structure (10) defining a through passage,

temperature control means for providing regulated heating
and/or cooling of the atmosphere contained in one or more
longitudinal zones of the passage, transport means (32)
for conveying the tubes along said passage and including
exhaust ducts operatively connected to the necks (38) of
the tubes during conveyance to evacuate gases therefron,
and baffle means (50) within at least one said zone of
the passage for circulating said atmosphere about the
exterior of the tubes; characterized in that the baffle
means includes at least one inlet formation (58)
directing a flow of atmosphere to impinge onto the large
area face of the screen panel (42) of each tube in use,
and one or more outlet formations (66,68,54) in adjacent
spaced acting relationship to side edges of said panel
and/or to the neck of the tube for exit of said flow from
the baffle means.

2. An oven as in Claim 1 characterised in that the
transport means (32) is arranged to carry each tube (40)
with its screen panel (42) uppermost, said at least one
inlet formation (58) being in the top of the baffle means
(50) so that the inflow is directed downwardly onto the
screen panel of the tube in use.

3. An oven as in Claim 2 Eharacterised in that at least
some of the outlet formations (66,68) open laterally to
each side of the baffle means (50).

4. An oven as in any preceding claim characterised in
that some or all of the outlet formations (66,68) are
adjustable in effective cross sectional area for
selective adjustment of the circulation about the tubes
(40) in use.

S. An oven as in any preceding claim characterised in
that some or all of the outlet formations (66,68) are
adjustable in effective pogition for selective adjustment
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wi de enough to all ow passage of the supports 34, and the roof 56

t hereof defines circular inlet openings 58 (one only shown) spaced at
I ongitudinal intervals and each Tle g¢h W motor driven fan

i mpel l er 60 for driving a flow Sé'}g%ﬁ ‘WQE Jy into the encl osure.
A diffusion sWaesm6sT ot her distribut Ve1 may PRIGBOLES] | n
t he upper region of baffle neans 50 bet ween the roof and the t ops of

cages 44. Each side wall 62, 64 of enclosure 5
openings 66, 68 at intervals along its le pgth t hese ﬂ "M!lmmﬂ m"l
fitted wth danpers or other neans of adj usting their *effcecti ve s

aperture and/or ef {GethLec 1 reulaeiSh! bEBhe Hnt05Es RORIN iy, 1 1 the

respective side openi hgs 66 are set to be

substantially on a | evel with the side edges of panels 42 of the CRTs
40, i.e. clostly ABj2xam@s; 3ot ARY WiRSAIpE ¢l charepperised in
envel ope. thaEhehe peckf llecmeeas (5@ dist i depasfederellos iomsiEiy ard

the § nner faces of duteri WwsLlsat(12) 144 bf Nty dulife Waddrucfure to provide a
circulation passage (16) for operative distribution of
flows of the atmosphere to and from the inlet and outlet
formations (58; 66,68) respectively without contact with
the tubes (40).

7. An oven as in Claim 6 characterised in that the
baffle means (50) and outlet formations (54) are arranged
to pass a proportion of the flow acting on the tubes (40)
towards and around the necks (38) of the tubes as said
proportion exits from the baffle means.

8. An oven as in Claim 6 or 7 characterised in that it
includes heating means (70) in said circulation passage
(16) for warming the atmosphere before it enters the
baffle means (50).

9. An oven as in any preceding claim characterised in
that the transport means is a train of carts (32) driven
through the passage in a continuous loop with loading and
unloading stations (28,30) outside the tunmel structure
for mounting and removing the tubes.

10. A cathode ray tube characterized in that it is
processed by use of an oven as in any one of the
preceding claims.
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4 . structure 10 forms a circul ati on passage for distribution of heated
air out of contact with the CRTs.: 4G "Heat'i ng neans, for exanple gas

f.uel | ed radi ant tube heaters 70, indicated diagrammatically in Figure 1,
automatical ly regul ated in known manner -heat the circulating air to the
required tenpeVaoHpsesN In operation the hot air is drRGEFBI/PLIES
downflow by fan inpeller 60 into enclosure 50 so that it inpinges directly
on the large area upwardly directed face of panel 42 of the tube envel ope,
spreadi ng thereover as indicated by the arrows in Figure 1 to flow round
its edges so that it -is evenly heated. A qw tantial proportion of the
flowis drawn fromthe regions of the side edges of the panel to-exit

t hrough outl et openings 66,68. A snmall proportion of the flow passes
downwar dly towards the neck of the tube so that this part of the
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envel ope, which is particularly liable to failure, is nore gently heated.
This further downflow is drawn through slot 54 to recirculate around the
Qutside of enclosure 50 under the action of the fan inpellers 60. Surplus
heated air is drawn off by exhaust ducts 72 extending through the side

wal | s of tunnavo9&desuct ure 10. The air flow around t RETIGE1168
envel ope can be selectively controlled and regul ated within cl ose

tol erances by nonitoring and controlling the heating tenperature,

regul ating the speed and hence throughput 2f3the fan inpeller 60, and

adj ustnent of the danpers or other controls of the outlet opening 66, 68.

Adj ustnments will be nmade to suit the particular size and shapE€Nf CRT being

processed. It will be appreciate that various arrangenents for
heating the air flow and for its effective recirculation m nirngfJyng heat
| ossé@s for greatest efficiency can be provided, for exanple lus hot air
passing at a | ower tenperature from zone A could be applied i one Bto
effect first stage cooling with or without m xing with cold air dependi ng
on the tenperature gradient required. -
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5. circulation and application in zone A may also be used in
one or nore of the succeeding zones B and/or C for provi di ng the
desired tenperature gradient through the exhaust oven.
The use of theWOaM$BFM7lon ensures even tenperature di st rPEWICBSI01168
applied to the glass envel opes of the CRTs t hroughout the processing
cycle so that the thernal gradients within the glass are mnimzed to
reduce risk of failure even though tgggglass i s being subjected to
additional stresses fromthe exhausting pr s. The apparatus is
applicable to the processing of CRTs of all types but is believed to
be particul arly advant ageous for the | arge vol unme processing of the
| ar ger sizes of "flat screen" CRA r tel evisions and
conput er noni t ors. 5 :
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heat treati ng and si mul t aneously evacuating = cat hode rﬁng_mmﬂggﬂs A d,

oven conprising a tunnel structure (10) defining a tjh
tenperature control neans for providing regul ated he
of the atnmosphere contained in one or nore |ongitudin
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passage, transport neans (32) for conveying the tube
and incl-udi ng exhaust ducts operatively connected to
tubes during conveyance to evacuate gasest therefrom - N>
within at | east one said zone of the passage for circul ati ng sai d
structure 10 forms a circulation passage for distribution of heated air out of

contact with the CRTs 40. ‘Heating means, for example gas fuelled radiant
tube heaters 70, indicated diagrammatically in Flgure 1, automatically

regulated in known manner heat the circulating air to the required temperature.

In operation the hot air is driven in a downflow by fan impeller 60 into
enclosure 50 so that it impinges directly on the large area upwardly directed
face of panel 42 of the tube envelope, spreading thereover as indicated by the
arrows in Figure 1 to flow round its edges so that it is evenly heated. A
substantial proportion of the flow is drawn from the regions of the side edges
of the panel to exit through outlet openings 66,68. A small proportion of the
flow passes downwardly towards the neck of the tube so that this p'art of the
envelope, which is particularly liable to failure, is more gently heated. This
further downflow is drawn through slot 54 to recirculate around the outside of

“enclosure 50 under the action of the fan impellers 60. Surplus heated air is
drawn off by exhaust ducts 72 extending through the side walls of tunnel
structure 10. _ '

The aiz flow around the tube envelope can be seleétively controlled and
regulated within close tolerances by monitoring and controlling the heating
temperature, regulating the speed and hence throughput of the fan impeller 60,
and adjustment of the dampers or other controls of the outlet opéning 66,68.
Adjustments will be made to suit the particular size and shape of CRT being
processed.

| It will be appreciate that various arrangements for heating the air flow
- and for its effective recirculation minimizing heat losses for greatest efficiency

can be provided, for example surplus hot air passing ata

lower temperature from zone A could be applied in zone B to effect first stage

cooling with or without mixing with cold air depending on the temperature

gradient required.
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at mospher & about the exterior of the tubes; characterized in that the vt avan
baffl e means defines at |east one“inlet opening (58) directing a flow of: 3 .’
~ atrmosphere to inpinge onto the large area face of the screen; pane] - 42y §f

- each tube in use, and one or_nore outlet .openings (66, 68,54) in adjacent
spaced acting {r, ' i de edges of said panel and to the neck of

the tube for eki; P%CWEMB E)[Wfromthe baf f | e..neans An

in Caiml cha'a,terlsed |n th t] the transport mneans (32)%:?_?7@’%%5
carry each tubg (A@6 JAN reen panél (42) uppernost, sai.d  at -l'east- .
one inlet openjinp (58) be| ng ih fhe top of the baffle neans (50) so-that
the inflowis Hirected dowwardlly ont CLiaBMScreen panel of the tube in use.

3. An oven fs in Caim2 chariacterised in that at | east sone of the

outl et openings (66,68) open laterally to each side of the baffle nmeans

(50). 4. AN OVery 3ghdult 3% 0 I%P%Qd Bgati Ogalaﬂa Cﬁﬁﬁﬁﬁe@ﬁkl?eévdcﬁatir@at sone

or all of the outlet openings (66, are adjustable in effective Cross
sectional ar eacdthodesaiyeubew(éOhdﬂldsmmruomphstﬂgea. sinnel stactue (H)alefininge t ubes

(40) in use.

Q

a through passage, temperature control means for providing regulated heating
and/or cooling of the atmosphere contained in one or more longitudinal zones
of the passage, transport means (32) for conveying the tubes along said
passage and including exhaust ducts operatively connected to the necks (38)
of the tubes during conveyance to evacuate gases therefrom, and baffle means
(50) within at least one said zone of the passage for circulating said
atmosphere about the exterior of the tubes; characterized in that the baffle
means defines at least one inlet opening (58) directing a flow of atmosphere
to impinge onto the large area face of the screen panel (42) of each tube in
use, and one or more outlet openings (66,68,54) in adjacent .spaced acting
relationship to side edges of said panel and to the neck of the tube for exit of

said flow from the baffle means.

2. An oven as in Claim 1 characterised in that the transport means (32)
is arranged to carry each tube (40) with its screen panel (42) uppermost, said
at least one inlet opening (58) being in the top of the baffle means (50) so that

the inflow is directed downwardly onto the screen panel of the tube in use.

3. An oven as in Claim 2 characterised in that at least some of the outlet

openings (66,68) open laterally to each side of the baffle means (50).

4. An oven as in any preceding claim characterised in that some or all of
the outlet openings (66,68) are adjustable in effective cross sectional area for

selective adjustment of the circulation about the tubes (40) in use.
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6. An oven as }in

means (50) is

structure to pro € a crrecutatTon [passage (16) for operative di-stribution
of flows of the {atnosphere to _and}from t,;le inl et and outl et openings (58;
66, 68) respectively without contact with

as in daimé6
openi ngs (54)

a
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in[sdaced relationghijp to outer walls (12, 124) of ‘the t

charactkerised in that the haffl.e ns nd_ out|
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the outlet openings (66,68) are adjustable in effective position for selective

adjustment of the circulation about the tubes (40) in use.

6. "An oven as in any preceding claim characterised in that the baffle
means (50) is in spaced relatibnship to outer walls (12,14) of the tunnel
structure to provide a circulation pa_ssaige (16) for operative distribution of
flows of the atmosphere to and from the inlet and outlet opénings (58; 66,68)

respectively without contact with the tubes (40).

7. An oven as in Claim 6 characterised in that the baffle means (50) and
outlet openings (54) are arranged to pass a proportion of the flow acting on the
tubes (40) towards and around the necks (38) of the tubes as said proportion

exits from the baffle means.

8. An oven as in Claim 6 or 7 characterised in that it includes heating
means (70) in said circulation passage (16) for warming the atmosphere before

it enters the baffle means (50).

9. An oven as in any preceding claim characterised in that the transport
means is a train of carts (32) driven through the passage in a continuous loop
with loading and unloading stations (28,30) outside the tunnel structure for

mounting and removing the tubes.

10. A cathode ray tube characterized in that it is processed by use of an

-oven as in any one of the preceding claims.
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t ubes (40) ®towards and around the necks (38) of the tubes as said J6k-0

proportion exits fromthe baffle neans. 8. An oven as in O #TME or
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Exhaust oven, typically for processing large "flat screen™ and other 10 .
cathode ray tubes, has a tunnel structure (10), with a track (18) for cars \ : 1
(32) carrying the tubes (40) therethrough while at the same time exhausting 5 60

them by connection (34) to their necks. Heat treatment is effected by baffle [ .
means (50) circulating hot air about the tube exteriors and having an inlet SE] ENeL TR 0
(58) from which the hot air impinges on the large area face pane! (42) 560NN Pttt R BT
of each tube and outlets (54, 66) for exit of the air fiow from the baffle 15
adjacent the side edges of the tube panel and adjacent the neck (38) thereof. o Ll
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