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SHUTTER AND METHOD OF USE 5 BACKGROUND OF THE | NVENTI ON The invention is a
radi ant ewerogyex26t | ection instrument. Mre specifically, Pog/USonméion is
a fiber optic sensor using a pneumatically driven shutter to shield the
sensor. 1-0 Chem cal processing systens using radi ant energy sources are
known in many industrial processes. These chem cal processing systens
typically use ultraviolet (UV) |anps or bul bs placed near a product in a
manuf acturing line to cause chem cal reactions to occur in or on the
product. ORRRIRTURRSETE(EOR CIHH PBEIMATOMSLAr ePHRAED rSETTRR AY¥D AUHTHRARY AFr USh
sone industries as drying. The wavel engths of radiant energy radi ated by UV
| anps (in 15 the visible and non-visible spectrunm have been found to be
partifcul arly effective in transferring energy to the product to effect the
desired chem cal changes. The wavel engths radi ated onto the product
typically range fromapproximately 2.5 mcroneters to approximately 190
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The power trpn&fvﬁr@gcﬁnﬁltgwﬁélel paaghict tmetios Bheadesised chemical ghpngeper f or mance. | f
e e eet 12 SRR, L AR LU e AP SR SO, 2,
sur roundi agcroine¥¥s QBM@@B}%@ME’@U%M&&E&@S The product being processed by the
system can be almost anything, but typically it is a “web” of paper, plastic, or paper-like
20 material (e.g., paperboard). The “web” comprises a continuous stream of material fed
through a series °0f rollers. Radiant energy sources (typically more than one lamp or bulb)
are placed at various points along the web to radiate energy onto the web. Coatings on the
surface of the web, or the web material itself is caused to undergo a chemical change
during this process. In this manner the coatings on the web (e.g., ink, lacquer, or
25 adhesives) or the web itself is cured.

Unfortunately, the performance of an individual UV energy lamp can vary over its
lifetime. A newer lamp may radiate energy more intensely than when it is older.
Additionally, individual lamps with the same specifications can perform differently.
Specifically, different wavelengths may be emitted more intensely from one lamp to the

30 next. As would be expected, as a lamp grows older, its performance typically declines
until it ultimately fails. The power provided to the lamp can also affect the lamp
performance. If the electrical service to the lamp fluctuates, specific wavelengths

produced by the lamp may vary in intensity. Differences in air temperature surrounding



the lanp as well as the tine it takes for the lanp to warmup may al so
cause fluctuations in wavelength intensity. Al these variances in the
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able to be taken. Once again, improperly cured product resulted.
To avoid this waste of product, a second method was developed which monitored
the energy draw of the power supply for each lamp, in an attempt to provide a “real time”
measurement of the actual energy used by the lamp. This measurement was a very rough
25 and inaccurate way to estimate the amount of radiant energy emitted by the lamp and
impinging on the web on a continuous basis. Although inaccurate, this method was an
attempt to determine how much radiant energy was impinging onto the web in “real time”.
Measuring the radiant energy in “real time” made it possible to more accurately control
the curing time of the web (e.g., by changing the pace of the web through the process to
30 provide longer or shorter drying time) and reduce loss of product. Unfortunately, many

factors made the measurement of the energy drawn from the lamp an inaccurate

measurement of the radiant energy impinging the web defeating any advantages gained by



2 WD 02/ 063257 PCT/USO1/ 13746 the real tinme neasurenents. For exanple, as
the lights thensel ves degraded due to aging, the anmount of energy drawn by
t he | anp wouwkdéxhange rel ative to the anount of radi ati onPCerispt/exi46
Additionally, the radiation emtted for a specific anount of power drawn
varied fromlanp to lanp. To alleviate these problens, electronic
detection devices were placed 5 around the | anp to neasure the direct
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radi ated ohthe prdtRssedPtorein@anng! ad ¥ellt 4s34s89@Ghg that a maximum amount of radiant
20 energy from the lamps impinged the web. The environment is extremely hostile at this
positioning since it is most directly in contact with the radiation and heat from the lamp as
well as the adhesive and airborne contaminants from the web.
While remote collection devices solved some of the problems described above,
they still did not deliver accurate measurements of radiant energy intensity impinging the
25 web. Typically, a transparent cover is placed over the lamp in order to protect the lamp
elements from airborne contaminants. This transparent cover becomes clouded over time
(due to airborne contaminants) which prevents a portion of the radiant energy emitted by
the lamp from impinging upon the web. Thus, collection devices placed at the back of the
lamp do not see this degradation, and an accurate measurement of energy radiated onto the
30 web cannot be attained.
As discussed, due to the small physical space between the lamp and the web, it has

been problematic to place a sensor between the web and the lamp which can withstand the



As di scussed, due to the small physical space between the |anp and the web,
it has been problematic to place a sensor between the web and the | anp
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of intense heat and floating contam nants. Sensors which use protective
covers are too bulky to be positioned between the |anp and the web.
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FIG 3 is an expl oded perspective view of a preferred enbodi nent of the
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placed in the second position, a curtain of pressurized air blows across the collector.
BRIEF DESCRIPTION -OF THE DRAWINGS
FIG. 1 is a schematic illustration showing the inventive energy collection device
20 used in a curing process.
FIG. 2 is an elevational view of the inventive energy collection device mounted
adjacent an ultraviolet heating lamp.
FIG. 3 is an exploded perspective view of a preferred embodiment of the inventive
energy collection device.
25 FIG. 3A is an enlarged perspective view of the longitudinal support shaft of the
inventive energy collection device.
FIG. 4 is a lon'gitudinal sectional view of the inventive energy collection device
showing the shuttle disposed in the “closed” position.
FIG. 5 is a longitudinal sectional view of the inventive energy collection device
.30 with the shuttle disposed in the “open” position.
While the above-identified drawing figures set forth one preferred embodiment of

the invention, other embodiments are also contemplated, as noted in the discussion. In all



FIG 5 is a longitudinal sectional view of the inventive energy collection
device 30 with the shuttle disposed in the "open" position. Wile the
above- i dewviokioextstrawi ng figures set forth one preferred ecivasometse of the
i nvention, other enbodinments are al so contenplated, as noted in the

di scussion. In all 4 WD 02/063257 PCT/USO1/ 13746 cases, this disclosure
presents the invention by wa f.represegntation and not limtati.on. |
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process configuration is only exemplary of processes in which the inventive energy

20 collection devices 10 may be used. A person skilled in the art would realize that the

inventive energy collection devices 10 could be used in any number of processes where it

is desirable to collect radiant energy. For example, the energy collecting devices 10 may

be used in a printing process where radiant energy is used to dry ink applied to a substrate.

The inventive energy collection device 10 is shown mounted to one ultraviolet

25 lamp assembly 12 in FIG. 2. In this embodiment, the energy collection device 10 is

secured to a mounting bracket 24. Mounting the energy collection device 10 in this

manner allows it to be positioned ahywhere along the body of the lamp assembly 12 using
mounting screws 25 or other mounting methods know in the art.

The collection device 10 includes no electronic components, instead a pressurized

30 gas feed is used to operate the device 10. Accordingly, a pressurized nitrogen line 26

extends through aperture 27A of the lamp assembly 12 to the collection device 10. The

nitrogen line 26 provides compressed nitrogen (preferably at approximately 3 to 100 psi)



manner allows it to be positioned anywhere along the body of the |anp
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energy collection devicée 10 (including the ard 38,
the radiant energy is being collected. A person skilled in the art would realize that.

20 although the guard 38 is desirable, the scope of the invention is not exceeded if the guard
is not provided.

The preferred maximum length, width, and depth dimensions of the body 30 are
approximately 3.375 inch by 1 inch by 0.5 inch or less, respectively. Preferably, the
overall dimensions of the energy collection device 10 (including the guard 38, the fiber

25 optié mount 36 and the pneumatic fitting 34) are less than 4.25 inches by 1.25 inches by
0.625 inch (i.e., length, width and depth dimensions). While these dimensions reflect the
size of the preferred embodiment due to ease of the manufacture, the device 10 may be
made smaller if the process so requires. Maintaining a smallest overall dimension of
0.625 inch or less allows the device 10 to be mounted in minimal space between the web

30 16 and the lamps 12 (see FIG. 1). In many processes, it is necessary to keep the distance
between the web 16 and the lamps 12 to a minimum to assure that the maximum amount

of radiant energy from the lamps 12 impinges the web 14 as well as assuring that
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20 The cavity 42 in the body 30 causes the body 30 to appear substantially “C”
shaped. The legs of the “C” form first and second support legs 44A and 44B on either side
of the cavity 42. Preferably, the cavity 42 is disposed so that the second leg 44B is thicker
than the first leg 44A. In the most preferred embodiment, the first leg 44A extends 0.375
inch along the length of the body 30. The second leg 44B extends 1.375 inch along the
25 length of the body 30. Support bores 46A and 46B are disposed through each support leg
44A and 44B and aligned axially. Preferably, support bore 46A has a diameter of
approximately 0.75 inch and support bore 46B has a diameter of approximately .3125
inch. A longitudinal support shaft 50 is disposed through the support bores 46A and 46B
so as to be supported by the support arms 44A and 44B. A set screw 48A and set screw
30 aperture 48B are preferably disposed through the first support leg 44A to fix the position
of the longitudinal support shaft 50 in place relative to the body 10, although a person
skilled in the art would realize that other methods may be used to prevent the longitudinal



than the first leg 44A. In the nost preferred enbodi nent, the first |eg 44A
extends 0.375 inch along the length of the body 30. The second | eg 44B

ext ends IwBW2/06326h al ong the 25 | ength of the body 30. Supporisobo7es 46A
and 46B are di sposed through each support leg 44A and 44B and al i gned
axially. Preferably, support bore 46A has a dianeter of approximately 0.75
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manner known to those skilled in the art. The pneumatic fitting 34 is of a
type knowassembiddo the fati ¢1idedB oithe isaprart shafy ¥ isrdadploged ingide theeprsuoatia tfitidng
fitting 34 i.s threaded. int e 46B in the second support |eg 44B. Once
assenbl ed, %% étﬁiﬂo?"é’tln%ﬁgs'éganglfog)t he support shaft 50 is disposed inside the

pneunatic fittimGhokasn Pest 3§,f'tﬁ¥\@up35_%rt@h§ﬁ 50%had 8 dorpitudel HNO96 d frsFédd SSA,
t he support shaft 50 has a Iongtlgtu inal axis 56, a first end 58 and a
al
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the way (preferably approximtely 1.375 inch al ong the support shaft 50.
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t ransi t i oshoulder 63A and continues the remaining length of the support shaft 50 (preferably
20 approximately 1.75 inch) to the second end 60. The shoulder 63A defines the transition
from the first diameter portion 61A to the second diameter portion 61B. While it would be
obvious to one skilled in the art that this shoulder 63A could be at a right angle to the
longitudinal axis 56, it preferably forms an angle of less than ninety degrees to the
longitudinal axis 56. A collection aperture 62 is disposed in the support shaft 50
25 proximate the second end 60 in the second diameter portion 61B. A fiber optic bore 64
extends from the second end 60 of the support shaft 50 along the longitudinal axis 56 of
the support shaft 50 so as to be in communication with the collection aperture 62. By
loosening the set screw 48 A (shown in FIG. 3) which maintains the support shaft 50 in the
body 30, the support shaft 50 can be rotated about its longitudinal axis 56 so that the
30 collection aperture 62 faces the lamp 12 (see FIG. 1), regardless of how the body 30 is

mounted. In the preferred embodiment, the support shaft 50 can be rotated approximately

320 degrees.



fromthe first diameter portion 61A to the second di ameter portion 61B.
VWiile it would be obvious to one skilled in the art that this shoul der 63A
coul d be WD 0a06326ht angle to the |ongitudinal axis 56, it®Pcprushersaéy forns
an angle of |ess than ninety degrees to the |ongitudinal axis 56. A
collection aperture 62 is disposed in the support shaft 50 25 proximte the
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can be rotated approximately 320 degrees. 8 WO 02/ 063257 PCT/ US01/ 13746 As
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comuni cation with the coll ect aperture 62. The second reflective side
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departing from the scope of the invention. For exanple, reflective side

65A may béndgpepsisaty vaticdbetvaen gerdagd ednain degreeso(to iangithéingl itiSplatccasding 56
whi |.e mai [E({’Fh egge L«J:I%?tehﬁgﬁﬁgtggu%B at a forty-five degree angle. . A
e

person ski art real'i ze that the angl es for each side may

be i ndependentﬂhy Mﬁgmﬁiﬂndmeshpp@ﬂ sheft oaRdpretdigtly fdgaeces aluminhengilthudgnal
axi s 56) accordl ng_ 15 to the desired | evel of ener]gl detection. The
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i ghtweig and resistive to host conditions particul
radi at i on abmtintmmatan Asdiehsityngloliyhedt @ permit high reﬂectlon of radiation photons,
20 eliminating the need for inlaying or coating a second reflective material into the sides 65
of the collection aperture 62. Although in the preferred embodiment, both first and second
reflective sides 65A and 65B are polished to provide a reflective surface (due to ease of
manufacture), it is only necessary for the second reflective side 65B to provide a reflective
surface in order for the device 10 to operate. Additionally, the sides 65A and 65B may be
25 - varied in reflectiveness according to the desired collection characteristics of the device 10.
For example, a teflon coating (or other similar coating) may be applied to one or both
reflective sides 65A and 65B to create a diffuse surface (as known to those skilled in the
art), once again allowing the collection characteristics of the device 10 (e.g., specular
reflector versus diffuse reflector) be optimized according to the specific process being
30 monitored.

An annular ring 63B is formed about the longitudinal support shaft 50
approximately midway along the length of the second diameter portion 61B (preferably



al um num can be easily polished to permt high reflection of radiation
photons, 20 elimnating the need for inlaying or coating a second
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36 is attached coaxially about the support shaft 50 between the first end
58 and t hpositbh betmicom thepanmulargig263y ogdhe support shaft 50 and the fiber optic mount

20 36. Thus, the quartz tube 52 is disposed so as to enclose the collection aperture 62. The
quartz tube 52 acts to prevént foreign objects in the environment surrounding the light
collection device 10 from entering the collection aperture 62. This protective measure
helps to prevent damage to the fiber optic elements 66 which extend into the collection.
aperture 62. It should be noted that although the collector 62 is preferably shaped as

25 described, other collector shapes (e.g., fiber optic elements 66 directed so as to extend
normal to the longitudinal axis 56 of the support shaft 50) may be employed without
departing from the spirit or scope of the invention.

The shutter 32 is slidably disposed about the support shaft 50 between the
compression spring 54 and the fiber optic mount 36. The shutter 32 includes a first end

30 72A and a second end 72B. The shutter 32 has a first diameter portion 74A and a second
diameter portion 74B (see FIG. 4). The first diameter portion 74A extends from the first
end 72A to a point approximately one-third of the way along the longitudinal length of the

10



screws 36A. The transparent tube 52 (or quartz or transparent shield) is

di sposed about the support shaft 50 proximate to the first end 58 of the
support sweafe/oe25and is retained in position between thePamrusbat37né ng 63B
on the support shaft 50 and the fiber optic nount 20 36. Thus, the quartz-
tube 52 is disposed so as to enclose the collection aperture 62. The
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32 has a firs aneter portion 74A and a second di aneter portion 74B (see
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| ongi tudinal length (preferably approximately 1.125 inches) of the shutter
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shoul der ¥mHteaARul arly about an exterior wall 78B of the shutter 32. The
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end 58 of the“ support shaf ,_ between a spring socket 34B in the
pneumat i c afd thei prguBatiafigtinghd4.f Wiste bagrefenebémbodimenhof theringtion utilizes a
20 spring, other biasing devices (or forces) known in the art may alternately be used (e.g.,

elastomeric elements or magnetic couplings). The shutter 32 is thus disposed in a first
closed position over the collection aperture 62, thereby preventing photons 75 of radiant
energy from entering the collection aperture 62. As is illustrated, the shutter first end 72A
includes an annular lip 76 which is sealably engaged with the support shaft first diameter
25 portion 61A. Although sealably engaged with the first diameter portion 61A, the annular
lip 76 is able to slide with respect to the support shaft 50. This sliding function may be
enhanced by, for example, applying a teflon coating (or hardcoat), to the surface of the
first diameter portion 61A of the support shaft 50 (or on the annular lip 76). The teflon
coating also helps to prevent the generation of particles from the device 10 (or “galling”)
30 which can affect the process as well as the operation of the device 10. By assuring that
wear of the device 10 is minimal, the device 10 becomes a “permanent” part of the

process. In other words, the device 10 typically will not need to be replaced during the

11



15 The conpression spring 54 biases the shutter 32 towards the second end
60 of the support shaft 50 in the direction of arrow 70 (FIG 4) until the
second emi0d2B631267t he shutter 32 engages the fiber opticPeoursv/BE46 The
conpression spring 54 provides the biasing force to the shutter 32 by
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support sliat¢ obihe cptinnd.pEhé stoftter BE isf driveh tdwaﬂetlmrfn]soesrtd iﬁwoi&hé\)ortgﬁtediaahul ar
P 2?)6 of s&prf)%rt shaft 50 until the outer shoulder 77B of the shutter 32 engages a stop face 90 on
the second support 44B. The stop face 90 is formed on the second support 44B proximate
the cavity 42 and extends around the support bore 46B. When the outer shoulder 77B
engages the stop face 90, the shutter 32 is prevented from moving any further in the
direction of arrow 86. The energy collection device 10 is then placed in a second “open”
25 position. In the second “open” position, the light photons 75 are able to travel through the
quartz tube 52 and into the collection aperture 62 so as to impinge upon the fiber optic
elements 66. The radiant energy is then transmitted through the fiber optic cable 28 to a
remote detection unit (not shown) for recording and analysis.
As the shutter 32 is moved towards the first end 58 of the longitudinal support
30 shaft 50, the shutter inner shoulder 77A is moved over the first diameter portion 61A of
the support shaft 50. Once the inner shoulder 77A moves past the shaft shoulder 63A, the

interior wall 78A of the first diameter portion 74A of the shutter 32 is no longer sealably
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shutter 32, the first shoul der 63A of the support shaft 50, and the inner
wall 78A of the shutter first dianmeter portion 74A. Toget her these
boundar i e’ofoeweazshe conpressi on 15 chanber 84. As the pre®e€UfEsSoi/mvice t he
conpressi on chanber 84 builds, the biasing force of the conpression spring
54 is overcone. As shown in FIG 5, the increased pressure drives the

shutter 32 toward he first. end 58. of . the.support s teD0x i N _the

i recti oncBARi vl e Serord by pRicd 17 St REBRRbr PR o0° oW rEn gy,
54. The skhiul@r 798 ofchdshven 3penaags thdgop FARI90ENhE Boay 30 e IfRaidiiinietenal
20 support shaft 50 until the outer shoulder 77B of the shutter 32 engages

a stop fapertion BN of ibe shaltiPs isppispesed mBoutThs Bspdigmeier portios Glgy Rbdhon
th B ' : '
e poceordiaREgiin A0 RIELIBAE aBeEINHioY, 125200 R\ BAS 31 9Ud ey

t he shut t eubsBatiaBy piicit eliet doid diemery pogioarel Bf efrthé euppont shhft 50diTheeikiepn obf
arrow 86. The energy collection device 10 is then placed in_a second_ "open”

25 posi ti BIF.compresiionsemngr 86 peerpapded by sieh e mveMsRbEQ Mt ty chambgp| e
to travel gi iy OUARLAO HhyAHaT gfrav ggtfiég)f@lgfsﬂuﬂk%i 2%6 ﬁ@hﬂ &1 78R AR {hkEr 62

so as to I nplnge upon the fi enent s e radiant energy is
t hen tran3i(albeg bothrthe disttdnd the beond pi anteterggreoix8744 aad 74Biohe agetlactingn

[ f [ d l.ysis. h h [
0t MR S SERLA ARSI, B oo Sl b5 B
shuter i Hﬁ%ete%%%&%lé)?%s}(rﬁeﬂiﬁ\ﬁ@&j fé‘(f%usfygﬁlef drn8iar Yind B3BeSs RONSAMRaRAN Of

t he support shaft 50. ce e 1 nner shoul"der 77A noves past the shaft
shoul der &@portdheft 50rs elidahly wedaged 8kthahe irtteridriwalt 734 aftheeshugier 32 elong 4l of

the shutter 32.is no | onge eal ab WO 02/ 063257 PCT/ US01/ 13746
engaged vﬁcﬁn%ﬂ?néeé?d)r%n&zﬁf’gﬁl}‘eﬁh‘%ﬁré " 61B of the support shaft 50. Wen
the outer s hOPkéi&fabEf? Bhe0hndulng iﬁi%ﬂ’fa&@ betd2ef MR GRS drNRals 78R $ﬁt‘h@_sﬁ@tt&f 34 he
body 30, the first diameter portion 74A of the shutter 32 is disposed

about t heaid fhet angiplarsingr 633bhas dfrlerpaceosuchibat & sippldrmoghipk cEupresye sgedond

the Secontarahbt GAC Bl of UE it flon Bebbeb BTRPRRE oo™ PR KB R

conpr essi presalizpdghs Srbates LxRadMg@th Witichukiiendelcaitivity alowme B kusport dtatt 30e
chanmber 84 is now defjned nnul ar_ i of the shutter 32, the

i nner wal fovasds Be serandsenst @@%f E@%ﬂ%ﬁ% ﬁbafbépf{_int? &iéegtr.opsqf agrost e ins B n-
0T o T4 D SL o0 A
portion 6(Budihg vapotsi fromdthp rpeedess)sfrym infpnginguipen the qgar63Bibef52 tvben the
| On%iot udi gﬁlltter is in the second “open” position by blowing them away. By creating such a gas
curtain, the effectiveness of the energy collection device 10 is increased since the gas
curtain acts to dislodge particles and prevent them from adhering to the quartz tube 52.
Thus, the gas curtain inhibits build up which could cloud the quartz tube 52 over time and
prevent the energy collection device 10 from taking accurate measurements of the energy
25 photons 75. The gas curtain thereby helps to reduce maintenance of the device 10 and
reduces the likelihood that the device 10 will need to be replaced, making it a permanent
part of the system (discussed previously).
Upon a predetermined amount of time passing, (typically dictated by a
computerized controller, not shown), the compression chamber 84 is depressurized, and
30 the compression spring 54 once again biases the shutter 32 into the first “ciosed” position
(see FIG. 4). Preferably, a low level of pressurization is provided to the device (below the

biasing force of the spring 54) so that even in the “closed” position, the tolerances of the
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support shaft 50 is slidably engaged with the interior wall 78A of the
shutter 32 along the second dianeter portion 74B of the shutter 32.

Pr ef er ablwp oehe32annul ar i nterface between the interior waPCTASA/ 0746 he
shutter 32 and the annular ring 63B has a tol erance such that a small
amount of conpressed gas is 15 allowed to | eak out of the conpression
chanber 8 (= DN r : ] tfe: pr I r S a
Gas.cur t g o g oGS pralRry T B e oS ey PRl Rl P RE" e
second enthebBedée tiBe Bypplbowinghfefl t gasOo( eéscapt bettdeanthefinarfaocsys o bhd deHb&

5). This gas curtain.is directed over .the quartz tube 52 d acts to.
pz event fS&@P@‘?‘FnG%?@’E?E%n O?JF%I%PWQCQQBJJF]@%!“%% eﬂr‘“’?ﬂ’@%sg HaF%ﬁ?rnﬁPﬁgi ng
upon the gfé@réﬁté tﬁé%ttélz?)mgﬂl ‘tsﬁé’kigg’ Méh%icé%d&ha&é@l? second "open"

position by blow ng themaway. By Creating such a gas curtain, the
ef feétiveness d&f thisefaghen gpulipld esniwemdesice Wotaksn iofiche asergysphotenst i® gas

quar 1ot ubatelPuldf SR8 BGE ohes SceRib e 1P ABRaR Shedfeiof df oud
the quart guirkbeutR? 59Ver deshBatdndof REEYRRE dpiie QBBERY 6! | B6Ed a8 seMidfc 10

fromtaking accurate neasurenents of the energy 25 photons 75. The gas
curtain tBemppientepigsinvolveddudhe encirgit eoliastion glevichd Odihe lpeell®f environmediat es

(e L1 Ket g, by 54058 SR AR R 50 A5 TRV 06 e

anount of dbésmRoPafBitnthe OpatRiciabl thélicab@iecbllpytian deoBUI®ET | Zedtiely; Qhd er ,
not shown), the conpression chanber 84 is depressurized, and 30 the

conpr essi SHAEYSLY Ry seovaRg Bartsglaw Hieaanesst erllesHen deyica20itpbs smadler prdsiess

"cl osed" e S - 4 a | I pL: i [ on
IS provi dggé%%{’e{) ﬁfeagld%\%‘@e lgre)fjgwé%rtnﬁfé&&ﬁ?%%‘llcﬁg f'gfr%c éﬁéﬁ %V%Iealls%r?‘? ?lig%’g)q{léso

t hat evendevict he tS bk pdadd ipesvitinamentd that tveteatdncedowly tdvessitls. \A 02{H68257
PCT/ USO1/ 374%.6 device 10 allow the positive pressure internal to the

devi ce 10 ERFIBPIPVA(S ey ORROFIIBY; o dHacet e caeray cerlieptiogeifs dlitAg Petitigas t o
escape belwsrmn §ih&t h@a@ﬁrteﬁi@ﬁtscaﬁfbettgl&nd&\ﬂllﬁﬁadiﬁﬁb BRIk 5 d{iIgEt%}pgf?e&' 8hd S

are prevented fromentering the device. particular, th revent’s the

shutt er 3drfinpmdtsss @k iothyt vamds, ke therenite Tadiagion watledionSlevivet ‘heas” ftlas kinoe,
mul tiple syrenents can be taken of t epergy photons 75 w thout undue
stress ongat%ﬁaé}geeﬁslrggyo%%ﬁ %Spﬁ?eoﬁd(V&BW% e"_"erllé; &f%%@?g‘%fﬁt?dawufeg&gf%@?%‘? fg’he
quartz t ubetdr2oftioldSTAIhAPREERMeSN lobsrolihdeandaRtetscllc8hRIMiE r8@m. Si nce no
el ectronic conponents are involved in t he energy col |l ection device 10, the
| evel of envir ddengh|the present invention has been described with reference to preferred

20 embodiments, workers skilled in the art will recognize that changes may be made in form

and detail without departing from the spirit and scope of the invention.
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hostility surrounding the energy collection device 10 (e.g., heat,

radi ation, humdity, etc.) 10 does not affect the operation of the energy
col | ecti owodessx287 10. Additionally, the relatively few nmpeirngops7se al | ow
the energy collection device 10 to be snaller and | ess obtrusive than
known prior art collection devices. The snmall overall size allows the

devi ce 10%&@@ ﬁl aced in environnents that were not previously accessible.
Al of th § iefits provide the opportunity to place the energy

col | ecti on, devm@n@f.)gydmuacmﬁdgvﬁ&rboﬁ@mh@e a direct neasurenent can be
taken of the radiation photons 75 directly affecting the drying process

(i n other wordgsuppast hawman eaergyaenli86ioBn col | ection device "sees" the sane

radi ant energy nts
ol low for - ber B SHERy s R RTRL A e MG RSO BB EHBRINEATE N 2 e
econani ¢ return. fiist hitgn dnden eesEpsitichy emtietniniths fibe @ositdes dreishederwi t h
reference to preferred, 20 enbodinents, workers skilled in the art wll

recogni ze t hat cffé%’f@’ésth%‘gﬂe&@rﬁﬁ@élihﬁ SeRAnfhPOSiHAn det shufter,dqes §k cayahthiet i ng
fromthe spirit %e%?@ﬁre?émttﬁbesﬂ ggﬁ@%ﬁéggd intd oNORE BBsASs; B/ USO1/ 13746

CLAIMS): 1. An energy ection device conprising: ~a support having an
energy col | ect achambahlitgosed ploxoaiit yo dietshatirrdutlothhimtredppng pressuhized past t er

bei ng nmoveabl e between a 5 first si.tion and a_second 03|t|on wherein
'n the first posiibrOiPeE AYEFanes B8 pMisand feoves fecBisr i opPPHEE second

posiyfi on the shuﬁ%gﬁugpes not cover the collector, wherein the shutter is
bi ased i nto one the positions; and a chanber di sposed proximate to the
shutter such that introducing pressurized gas in the chanber overcones the
bi as and npoves shut i nt.o_.an oppasing 10 position. 2. The device of
claim1 f rthe?kﬁgﬁﬂF?gf ﬁunifg$W¥ﬁﬁg%P§8§Sed bet ween the shutter and the

support so as @ ﬁhgaalspdss%d%etweteﬁrthé $Hulrer Ad¥ethé biisorR@stid Bids thexhdtter iR
devi ce of cl ai m]’_DL further conprising: a nmounting body having a first

| eg and a second ﬂhéélrSt\mélﬁl@nﬂ the support is fixably nounted to the first
leg and the second I|eg.

3. The device of claim 1, and further comprising:
a mounting body having a first leg and a second leg, wherein the support is fixably

mounted to the first leg and the second leg.

20 4. The device of claim 3 wherein a first bore extends through the first leg and a
second bore extends through the second leg and wherein the support is disposed through

the first and second bores.

5. The device of claim 4 wherein the support is rotatably positionable within the first
25 and second bores.
6. The device of claim 3, and further comprising:

a positionable guard attached to the mounting body.

30 7. The device of claim 3 wherein the support is formed from aluminum.
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20 4. The device of claim3 wherein a first bore extends through the first
|l eg and a second bore extends through the second | eg and wherein the
support iwodeeesed through the first and second bores. PCTNsel/tE¥ ce of
claim4 wherein the support is rotatably positionable within the first 25
and second bores. 6. The device of claim3, and further conprising: a

positionall e gyard.attached.to,the mounting body.. 30 7. The device of .claim
O oher of B pe JdBE adideER Haiti0 ! PRy M BbuRSY nodi fas, A desE Hné Sothalf
PCT/ USO1/ BghdGich of TEe theviboat 0628 he’. 2 wherein t he nounti ng body has at
| east one overall dimension of |ess than about 0.625 inches. 9. The device

of claim1 wherein the support further includes a first end, a second 5
end, a | opgitudi i endi g f4 t , a
Fber “opt oo borbe Uyl o FECT SHBRiBIRT LRy iy BERaLe il BREEERE 7
to the cokhéct bhgitalinah didusitendafpefronr the dinst eadpo elkssecondend; efiberptioosd ong
.the longitudinal axis fromthe first end to the exhaust aperture. 10 10.
The devi c&%Ehdiag Aleng) theyieagigidingl s frepotbe serend gl tey the paliectorgan syhapst
second en 1S4 i her i r

second en§P e@%;g aﬁrﬁg%%%ﬁrg g%&;@%ﬂ?ﬁ% %?B%\E%rlg?%{%d&lg Fgﬁgg%@?ﬁ#r@ ?tueglgst Bgﬁ%‘ irst
and a secexihwsnapeanct. 15 further conprising: a pneumatic fitting secured to
the first end. 12. The device of claim1l, wherein the support includes a
first end and a second end wherein the support is |less than about 3 inches
fromgt he fiprst 1@RdclRe WPRIHRCORGhEAH ;th@@upb%rt BB ALEY FC8 oAl 40l WeShdBRT €i n
the collector further conprises: a first sidewall inclined at an angle of
about 45 deg¢fwder cehptisivg to the |ongitudinal axis, wherein the fiber
optic bore exte3ﬁ§ t rough t he %éhft sideﬁall; and a second si dewal |
inclined at an2aivgl P MEWYSECY eé?é%?n &%tive to the 25 Iongitudina
axis, wherein energy striking the second sidewall is directed towards the

fi ber optic bore. : ) )
11.  The device of claim 1, wherein the support includes a first and a second end and

15 further comprising:

a pneumatic fitting secured to the first end.

12. The device of claim 1, wherein the support includes a first end and a second end

wherein the support is less than about 3 inches from the first end to the second end.

20
13.  The device of claim 9 wherein the collector further comprises:
a first sidewall inclined at an angle of about 45 degrees relative to the longitudinal
axis, wherein the fiber optic bore extends through the first sidewall; and
a second sidewall inclined at an angle of about 45 degrees relative to the
25 longitudinal axis, wherein energy striking the second sidewall is directed
towards the fiber optic bore.
14.  The device of claim 1 wherein the collector comprises:
at least one reflective surface; and
30 a radiation sensor, wherein the reflective surface directs energy photons impinging

the collector towards the sensor.
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14. The device of claim 1l wherein the collector conprises: at |east one
reflective surface; and 30 a radi ation sensor, wherein the reflective
surface dwopeewes28ner gy photons inpinging the collector t@earnse1/13tes sensor.
16 WO 02/ 063257 PCT/US01/13746 15. The device of claim1 wherein the

coll ector conprises: at |east one diffuse surface; and a radiation sensor,
wherein t di ffuse.surface directs_ene hot ons inpinging the collector
t owar ds tﬂg setrqb% VIS 96 4 W&’S{f’ﬂ%gleo%ilg%gﬁp?ﬂqgnsgﬁd further conprising: a
radi ati on-trangiesss bM€ dEMe kufeniRd over the collector. 17. The device of
claim1l wherein the device has an aperture for diverting pressurized 10
gas over the calrhdigiigp sensgr, wWieseindhe diffuse surfasarlirecih EPREN NhREONY dYIPEEiME S
maxi mum overal | di i 5 inches by 1.25 inches by 0.625
inch. 15 19. The d@ggégg%?rtg{”gf%qqé}%ﬁgg?%i n smal |l anounts of pressurized gas
are gllowed to |eak out of the chanber at all tines. 20. An energy

coll ection device caonprising: a _nounting body having a first support and a
second suppor t Thodevice gigjainy by and fudhgssompPrisHEi t having a first end di sposed

in the first SHP&Eﬂédon@t'?leﬁﬁss%%C&QgrBBQnt%&%Q&%ﬁé’c&lfé&H?.e second support, the

first end including a pressure bore and the second end including a
col l ector; an exhaust aperture disposed in the support between the

col l ector _and e first_end; neu ic fjtting disposed about the fjrst
ond of T onGhE deTIRAP S e ThERATRS dobes i T HPEGHRLIAT SHENDE Riet e

exhayst aggsrgvl&giec%ngétggr optic nount secured to the second end of the
| ongi tudi hal support shaft in radiant communication with the collector; a
shuttl e di sposed about the |ongitudinal support shaft between the exhaust

aperture dt fiber qpti.c nt:. and 30.a .spring dispose bout. t he
| ongi t udi igl sﬁgﬁéfFchgrPf mﬁbﬁrovéﬁulé?{élﬂ’h@es H{CFI@B&HE’QPW? Bo8EH dbRHofs"Sr
about 4.25 inches by 1.25 inches by 0.625 inch.

15 19.  The device of claim 1 wherein small amounts of pressurized gas are allowed to

leak out of the chamber at all times.

20.  An energy collection device comprising:
a mounting body having a first support and a second support;

20 a longitudinal support shaft having a first end disposed in the first support and a
second end disposed in the second‘support, the first end including a pressure
bore and the second end including a collector;

an exhaust aperture disposed in the support between the collector and the first end;
a pneumatic fitting disposed about the first end of the longitudinal support shaft

25 and in communication with the exhaust aperture;

a fiber optic mount secured to the second end of the longitudinal support shaft in
radiant communication with the collector;

a shuttle disposed about the longitudinal support shaft between the exhaust
aperture and the fiber optic mount; and

30 a spring disposed about the longitudinal support shaft between the shuttle and the
pneumatic fitting such that the spring biases the shuttle toward a position

covering the collector, wherein compressed gas is introduced into the
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pneumatic fitting such that the spring biases the shuttle toward a position
covering the collector, wherein conpressed gas is introduced into the 17
WO 02/ 063@B02P3RA1US01/ 13746 pressure bore, the gas is forcedisout37aé t he
exhaust aperture against the shuttle, overconmng the spring bias and
translating the shuttle along-the longitudinal support shaft so as to

uncover the col | echfsure bdik, NG FEMrGR R ofHRIThARe a]?é?ﬁJré H%atul&% fthe shuttle

conprising: a transparent shie d nount ed over the co cto
devi ce of clai m 21owtreoming @te@pnngbiascahdmnﬁia@géﬁ shaklei ol thedbmgitlmlmad)ss
the transparent shield | I ecting radiant energy

enitted froman ul tYRRA oﬁhég SP&RfP ?W?rotgeﬁgﬁ?foeam ng web conpri si ng:

di sposing a col l ector between the stream ng web and the ultraviolet |anp;
bi asing a shutter into a first position covering the collector such that no
radi &nt  28. endibgyletisn of elah 20handdfurtherccoomprisingd transl ating the shutter

into a second quanél% entsﬁ e?@%%ngtlé tércth%)&glzeé: re such that the shutter

(o)
uncovers the col drian dy to reach on the collector.
20 24. The met hod of cI aim 23, furt her conprising: directing a curtain of
air over the collector while the shutter is in the second position. 18

22.  The device of claim 21 wherein a curtain of compressed gas is directed across the
transparent shield.
10
23. A method for collecting radiant energy emitted from an ultraviolet lamp towards a
streaming web comprising:
disposing a collector between the streaming web and the ultraviolet lamp;
biasing a shutter into a first position covering the collector such that no radiant
15 energy can reach the collector; and
translating the shutter into a second position using pneumatic pressure such that the

shutter uncovers the collector, allowing radiant energy to reach on the

collector.

20 24. The method of claim 23, further comprising:
directing a curtain of air over the collector while the shutter is in the second

position.
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