- 1- APPARATUS FOR DETECTION OF SOLIDS The present invention relates to an apparatus for
detection of solids, particularly of explosive substances or drugs, comprising a carrier disk on which
multiple screens are disposed with rotation symmetry, whereby an intake channel for drawing ambient air
in through the screen, in each instance, is assigned tp the screens in a first rotational position, and a first
heating element for vaporization of particles of the solids to be detected, which particles were collected in

the screen, in each instance, dyring iiitake, %a@)galtglé%%ﬁn@ copnested with an analysis device, for

drawing off the vaporized patrticles, are assigned to the screens in a second rotational position. Such an
apparatus is already previously known from EP 0 447 158 A2. A carrier disk having a total of four screens
is moved between different rotational positions, in this connection, whereby one screen is in engagement

with every,devicefo e used,dn ne fotatippalposition, in gaeh Instance: Further selutigns from the state
of the art, for example according to DE 690 30 686 12, having six screens in six

solids, particularly of explosive substances or drugs,
comprising a carrier disk on which multiple screens are disposed
with rotation symmetry, whereby an intake channel for drawing
ambient air in through the screen, in each instance, is assigned
to the screens in a first rotational position, and a first
heating element for vaporization of particles of the solids to
be detected, which particles were collected in the screen, in
each instance, during intake, and an intake channel connected
with an analysis device, for drawing off the vaporized
particles, are assigned to the screens in a second rotational

position.

Such an apparatus is already previously known from EP 0O 447 158
A2. A carrier disk having a total of four screens is moved
between different rotational positions, in this connection,
whereby one screen is in engagement with every device to be

used, in one rotational position, in each instance.

Further solutions from the state of the art, for example

according to DE 690 30 686 T2, having six screens in six



- 2 - rotational positions, and according to GB 2 176 008 A, having three positions that have sample
carriers, in each instance, have a similar structure. A corresponding solution is also previously known
from DE 690 33 217 12. This Involves a detection_sygte_m for explosive substances, in which air is first
drawn off from a spatial volume to be examined, and passed through a metal screen. Any solid particles
that are drawarawayawitp dke airswe captied by dhe mefakscregnwhich i9 dispesed oniaeptating disk.
Each metal screen passes through three rotational positions of the rotating disk, one after the other,
whereby imadisstgetationahpositien, drawingseihtakesqace eukof the spatial volygmertede monitored. In
a second rotational position, the metal screen is heated using a heating element, so that the particles that
settle on thermeialssorean aresvapatizede The resulting vapor is passed to an analysis device that is able
to characterize the particles contained in the vapor and can detect any substances being sought, such as
explosive substances or drugs or the like. In a third position, further heating of the metal screen takes
place, and the residual particles remaining in the metal screen, which have now been carbonized as a
result of thissturthes beatiig,caresuctidned awayl s phdestdossuchksalids Ustatly takesyilacs when
passing from a non-secure to a secure area, as this takes place, for example, at airports. It is
fundameagtally possiblé) irs thisiconmection, ¢ selojecinoth wbjects and pexsdnsstovstich a test. In both
cases, the object to be investigated is Introduced Into an air lock, to winch an air stream is applied, winch
is drawn offthytthe apparatos desclibed above. Unti thelend of tHefadalysisait spest belensured, in this
connection, that the person or object remains identifiable at all times, so that the person or object must be
detail-ledvdurineethecanady sis arhis igeasilypassivie dn the casd ofparsoas, inthatthe peksan enters Into
a spatial volume, for example in the form of an access lock, for the examination, that this lock is closed
after the persbf emersit mel dgeredagain ban afteralie whblysidis commpleted. AeRbrdiRfitdthe solution
according to the state of the art, multiple screens are already disposed on the rotating disk for this
purpose, With Fistdtioh SyinfRiny, 96 Hedt alCorfiplate FardlRbrrofhé afiskand Eémpleté paBsing through
all three rotational positions is not necessary to finish processing a person. The third rotational position
can be p8RSitded By B mtd S Pedi ifCieEstIBALRSO daliAd aRTREriRPSEp Gt te s&ftfe time, while

another screen is bell-1g Impacted. . .
rotating disk, one after the other, whereby in a first

rotational position, drawing off takes place out of the spatial
volume to be monitored. In a second rotational position, the
metal screen is heated using a heating element, so that the
particles that settle on the metal screen are vaporized. The
resulting vapor 1is passed to an analysis device that is able to
characterize the particles contained in the vapor and can detect
any substances being sought, such as explosive substances or
drugs or the like. 1In a third position, further heating of the
metal screen takes place, and the residual particles remaining
in the metal screen, which have now been carbonized as a result

of this further heating, are suctioned away.



- 4 - Agalnst this background, the present invention is based on the task of improving the efficiency of the
known apparatus for detection of solids, and of increasing the capacity utilization and efficient utilization of
the components used. This is accomplished by means of an apparatus for detection of solids according to
the characteristics of the main claim. Further embodiments of this apparatus can be derived from the

dependent claigs. AGE0kding te the lyeqntion, 1a kptatingcarsies diskiis alsopresent; opinch a plurality of
screens is disposed with rotation symmetry. Any suitable material can be used for the production of the
screens, frexaample smetal sCrRensy 6ekaraig Sceens, asdt+dadhe pxtent that they:aeenpufficiently

heat-resistant - plastic screens can also be used. A preferred embodiment of the carrier disk provides for
a total of shregimetat sereenscinithisrecrnactian ainia/figsh afatiorgl positioniof the cakier disk, one
screen is in engagement with an Intake channel through winch ambient air is drawn in through the screen.
Subsequentlysibe screendintquastien tssbraughp te arsecondgatationakpesition, wwhéretanfirst heating
element is provided for vaporization of the particles captured in the -5 -

cases, the object to be investigated is introduced into an air

lock, to which an air stream is applied, which is drawn off by

the apparatus described above. Until the end of the analysis,

it must be ensured, in this connection, that the person or

object remains identifiable at all times, so that the person or

object must be detained during the analysis.

This is easily possible, in the case of persons, in that the
person enters into a spatial volume, for example in the form of
an access lock, for the examination, that this lock is closed
after the person enters it, and opened again only after the
analysis is completed. According to the solution according to
the state of the art, multiple screens are already disposed on
the rotating disk for this purpose, with rotation symmetry, so
that a complete revolution of the disk and complete passing
through all three rotational positions is not necessary to
finish processing a person. The third rotational position can
be performed by the metal screen in question also during an
interim step or at the same time, while another screen is being

impacted.



screen. The particles vaporized in this manner are brought through an aspirator channel, in the direction
of an analysis device that examines the vaporized particles to determine whether they are critical
particles, for example particles of explosive substances or drugs. An angle a lies between the first and the
second rotational position, which angle is selected in such a manner that the angle distance between the
two screens amounts to an even-numbered multiple of this angle a. In this way, when the carrier disk is
rotated by one rotational position, in each Instance, a switch takes place, at a rotational position, between
a screen agdiablindspet thatliesdmbeiweeneT ke devices thatdetanghtoieaghuotational pasition are
therefore put Into operation, in each Instance, at every other change in rotational position of the carrier
disk. By meaRs of aaaprespondingrcondguratioarof the deviees provited pbthearotationat positions, in
each Instance, it can be ensured that these are not put Into operation at the blind spots, so that the
related edengy«aindoe savech Mick yersaditas alsopassinie to eliminade acomplicated eenttal for
recognizing a blind spot or a screen that is not needed at a specific time. - 6 - For cleaning of the
screens, avinchecdn stilkbe Impadteddayiresidual parictespacsecond heatig element can be provided at a
third rotational position, winch element carbonizes the residual particles. Within the scope of the first
heating, during winch vaporization of the particles is supposed to be brought about, the screen is heated
to approximately 180C, while significantly greater heat, in the range above 300C, is required within the
scope of Earsonizativnc dwpdrdiiglyl dofirshheatradiatencamrbe disposetcat thie secdrid rotational
position, winch can possess a heat output of approximately 300 watts, for example. Then, a second
heating etemenisinahe $amdi b a heat Fediator isthendisgoses atrithétisirdieotationa position, winch
possesses double the output, in other words preferably approximately 600 watts. To Improve the
efficiency; Woleser dtisclsa possiblefto Wark wittPether heating nikthelés: For @xantile, it particularly
provided that the heating elements are induction coils, whereby induction loops are accordingly assigned
to the scré@RSIWhith 160PS Bfe- able to convert the current Induced by the induction coils in the region of
the screens Into heat. These induction loops are preferably woven Into the screen, in this connection, in
order to allow Ideal heat transfer to the material of the screen.

According to the invention, a rotating carrier disk is also
present, on which a plurality of screens is disposed with
rotation symmetry. Any suitable material can be used for the
production of the screens, for example, metal screens, ceramic
screens, and - to the extent that they are sufficiently heat-
resistant - plastic screens can also be used. A preferred
embodiment of the carrier disk provides for a total of three
metal screens. In this connection, in a first rotational
position of the carrier disk, one screen is in engagement with
an intake channel through which ambient air is drawn in through
the screen. Subsequently, the screen in question is brought
into a second rotational position, where a first heating element

is provided for vaporization of the particles captured in the



- 7 - A particularly preferred embodiment of the invention provides for producing the screens from a
ferromagnetic material, as metal screens, so that these metal screens as a whole act as an induction
loop. These embodiments can be developed further in that the third rotational position with the second
heating element is offset from the second rotational position by an odd multiple of the angle a. In this way,

it is guarayieed that arseregn is presest, A aech Jastanee af Bsspecificpoiat-in tine@miyat one of the two
rotational positions provided with a heating element. If a screen is now present at the second rotational

position, arctsiesh genetaterithat isrcarmectad with the: indugtier eell isnoparatad ata loyweroutput, while
the output is Increased when a screen is situated at the third rotational position. In this connection, it is
practical davmaterigh ratdoesinot seactavithaihedndectigreeail 41 ethet wafds amoimterromagnetic
material, is disposed at the blind spots. This can be done, for one thing, in that the entire carrier disk is
producedittema nontieryomagnetid materialptor €xamye an @dstendrtic nnatesiat Adtesratively, however,
a shutter =liar - 8 - hn shape to the screens can be provided in the region of the blind spots, winch
shutters arecdlse attachedb to thecdarner diskwgith. identical, raised frames, if necessary. Preferably, these
blind spots are also situated with rotation symmetry, in each Instance, distributed over the circumference
of the carrier disk, centered between the screens.

An angle o lies between the first and the second rotational

position, which angle is selected in such a manner that the

angle distance between the two screens amounts to an even-

numbered multiple of this angle o. In this way, when the

carrier disk is rotated by one rotational position, in each

instance, a switch takes place, at a rotational position,

between a screen and a blind spot that lies in between. The

devices that belong to each rotational position are therefore

put into operation, in each instance, at every other change in

rotational position of the carrier disk. By means of a

corresponding configuration of the devices provided at the

rotational positions, in each instance, it can be ensured that

these are not put into operation at the blind spots, so that the

related energy can be saved. Vice versa, it is also possible to

eliminate a complicated control for recognizing a blind spot or

a screen that is not needed at a specific time.



In a further development of the apparatus, a fourth rotational position can also be present, winch has an
aspiration apparatus for drawing off carbonized pa_rti)?e_residues. For this purpose, a second aspiration
channel is present, winch also, could be joined for example, with a central aspiration system, that also
provides the aspiration of the air stream out of the spatial volume to be monitored. In order to be able to
perform thgaspiration dgspite hearotating=carner disknit isnecassary that the hiakeiang aspiration
channels, respectively, can be contacted with the carrier disk in every rotational position, whereby after
the work stepi dueach nstances Hiasbesncdaraed out. iretpasedrom the-darnes diskctakes place again.
This can take place, for example, in that a double-wall folded bellows is assigned to the Intake and
aspiration channels respectively, wineh belows fias encernestortn the-eod poskionhen the side that
contacts the - 9 - carrler disk, winch seals off the disk. To the extent that a frame is provided around the
screens ardthédhattersathiai alight.be preseit; thisdraamecan @lsa-be contactechasing kg connector.
Contacting by means of the connector, winch can be moved out using the folded bellows and brought Into
contact withrthecartiercdisk ep thei framep respectively plakes place byswayobapplyingamexcess pressure
in the double-wall folded bellows, winch unfolds as the result of this excess pressure and thereby
straighteis up din theatlivedtiontdfehe caeréer disk. esaa eesulty adriptionfitredority bé®ieeh, the connector
and the carrier disk or frame, respectively, winch fit can be released again by lowering the excess
pressureyih heeessayy afsodanapplyimges partiaheacuum 1o thedoablgavalbfoideBbélfdws. 1s this
connection, the excess pressure is applied between the two walls of the folded bellows, while the interior
of the foldedibeéliews forhisian aheclarmied prdvided forrintake orraspiration0Ofcelrse, enly the suction
pressure is applied to this Inner channel, during this process. The position control of the carrier disk takes
place by Way<f dhearitralied driver wherelyethislisarseldcical-dives deroaxamplea fitthisiéonnection, this

drive can drive a gear wheel - 10 -
position, which can possess a heat output of approximately 300

watts, for example. Then, a second heating element in the form
of a heat radiator is then disposed at the third rotational
position, which possesses double the output, in other words

preferably approximately 600 watts.

To improve the efficiency, however, it is also possible to work
with other heating methods. For example, it is particularly
provided that the heating elements are induction coils, whereby
induction loops are accordingly assigned to the screens, which
loops are able to convert the current induced by the induction
coils in the region of the screens into heat. These induction
loops are preferably woven into the screen, in this connection,
in order to allow ideal heat transfer to the material of the

screen.



that engages Into a corresponding, gear-wheel-like knurling of the carrier disk in the region of its
circumference. However, other possibilities of the drive of the carrier disk are possible, and are explicitly
also covered by the invention. The spatial volume from winch the air stream to be examined is drawn off
can be an access lock, for example, winch is closed off completely, in air-tight manner, to a great extent.
Using a pump, an air stream is applied by way of an- nozzles in the ceiling region of such an access lock,
winch runs through the access lock and the spatial volume enclosed by it essentially from top to bottom,
and can be yiewed-as atype ptair shewer dmtlhia regard. bxtherftoor tegieni aspirationikyeway of an
aspiration funnel takes place, winch ends in the aspiration channel to winch the screen is applied. To
further Inereasertbeefficienayhef sticheamarrangement; ersesandreatrier disk.axingh fungtions
synchronously, offset by a rotational position, can be provided, winch disk is assigned to a second access
lock withraesecondspadiakyolemet huthis wayeit isspassikle te atse the analyisisldevice- and aiso further
components, such as the heating system, for example, simultaneously at multiple positions, and thereby
to clearlyireduce thenldle times of the individual components. The apparatus for detection of solids will be
explained in greater detail below, using an exemplary embodiment. The figures show: Figure 1 an access
lock with an apparatus according to the invention, in a perspective representation, at a slant from above,

These embodiments can be developed further in that the third

rotational position with the second heating element is offset

from the second rotational position by an odd multiple of the

angle ao. In this way, i1t is guaranteed that a screen is

present, in each instance, at a specific point in time only at

one of the two rotational positions provided with a heating

element. If a screen is now present at the second rotational

position, a current generator that is connected with the

induction coil is operated at a lower output, while the output

is increased when a screen 1is situated at the third rotational

position.

In this connection, it is practical if a material that does not
react with the induction coil, in other words a non-
ferromagnetic material, is disposed at the blind spots. This
can be done, for one thing, in that the entire carrier disk is
produced from a non-ferromagnetic material, for example an

austenitic material. Alternatively, however, a shutter similar



Figure 2 the apparatus according to the invention, in a view from outside of the spatial volume to be
monitored, in a perspective view at a slant from above, with the cover removed, Figure 3 the apparatus
according to Figure 2 in a perspective view from V\ﬁth%n the spatial volume to be monitored, at a slant from
above, with the cover removed, Figure 4a a double-wall folded bellows for contacting the intake or

aspiration ghamnglavith-thercardendisk dnaasedionglespresentation; wathauy pressyire applied between
the double walls, and - 12 - Figure 4b the folded bellows according to Figure 4a in a sectional

representationdwip pressura applied between the=deuble wallsakigure ¢ shoms amaecess lock 10 that
separates a secure area 12 from a non-secure area 13. A person passing from the non-secure area 13
into the secyie areanhl2 arist pass threuglk aspatiahedlymerl hior dhis prypose; wévielt yvluine is enclosed
by the said access lock 10. For this purpose, the person first enters the spatial volume 11 from the
non-securdasea bl and afterthas tbe does 14 of the adcesstibck d04s tlasedyAmnthis pint in time, a
second door on the side of the secure area 12 is also closed, so that the person is locked into the spatial
volume ldaaththisrpointrindimel igimg laypusnp dGean alirsstreant isngenerated infthe ispatialnvoleme 11,
which stream essentially flows from the ceiling of the access lock 10 in the direction of its floor, and is
drawn offliys way of mhdntakedanmel<ls. Tihe intakedunnel 15 is part of a cover of the apparatus according
to the invention, by way of which the person located in the access lock 10 is investigated with regard to
carrying suspicious solids, particularly explosive substances or drugs, as follows.

In a further development of the apparatus, a fourth rotational
position can also be present, which has an aspiration apparatus
for drawing off carbonized particle residues. For this purpose,
a second aspiration channel is present, which also, could be
joined for example, with a central aspiration system, that also
provides the aspiration of the air stream out of the spatial

volume to be monitored.

In order to be able to perform the aspiration despite the
rotating carrier disk, it is necessary that the intake and
aspiration channels, respectively, can be contacted with the
carrier disk in every rotational position, whereby after the
work step, in each instance, has been carried out, release from
the carrier disk takes place again. This can take place, for
example, in that a double-wall folded bellows is assigned to the
intake and aspiration channels, respectively, which bellows has

a connector in the end position, on the side that contacts the



- 13 - Within the housing described above, there is the arrangement shown in figure 2, winch is shown
without any housing part, for a better understanding. Essentially, this is a carrier disk 20 on winch a
plurality of metal screens 30 are disposed. Using the carrier disk 20, the metal screens 30 are moved
between different rotational positions. In this connection, the metal screens 30 are disposed on the carrier
disk 20 in-suchi a manngt thata metalscreen 30 alteenates with arblindhspetdls it eagh tnstance. In the
present example, a total of three metal screens 30 are provided on the carrier disk 20, so that a total of
three blingrspots 33 ase presen bebweeni these metad sereens 3hd hercarrerdisk 2Z9tcanilgturned using
a drive 27 that moves a gear wheel 28 that engages Into a knurling 29 of the carrier disk 20. From one
rotationabpositiers2h tQ 251He ther pexle thexearsies diske?2-moves over as anglecaduring this process,
whereby this also Involves the angle distance between a metal screen and an adjacent blind spot, in each
Instance By meansof the change from one rotational position 21 to 25 to the next, alternation between a
blind spot 31 and a metal screen 30 takes place at a rotational position 21 to 25 bell-1g considered, in
each Instance. In a first rotational position 21, aspiration as described above - 14 - off from the spatial
volume 11 to be monitored, this aspirated air passes through a metal screen 30, so that any particles
present iR ¢het air streanbarercaught af thehmetad screeno30. Afterdhisdmpact ompartidlesuto be detected on
the metal screen 30, rotation of the carrier disk 20 Into a second rotational position takes place. Once the
metal screen:8) drfrives at tis sbednidratatiorhl position 22] ittconees: ke engagémehewith a first heating
element 40, winch brings about heating of the metal screen 30. This first heating element can be an
inductionasoilr fior lexanpte awinchextites\an induation loos Woveh dftothe actal SereenB0odnd thereby
heats the metal screen 30. The resulting vapor is drawn, using a first aspiration channel 43, to an analysis
device 45 FPwincharranglysis of i paricles that hdve Beew vVapoiided ihahidafahadrl ivepplicable,

takes place.
which unfolds as the result of this excess pressure and thereby

straightens up in the direction of the carrier disk. As a
result, a friction fit occurs between the connector and the
carrier disk or frame, respectively, which fit can be released
again by lowering the excess pressure, if necessary also by
applying a partial vacuum to the double-wall folded bellows. 1In
this connection, the excess pressure is applied between the two
walls of the folded bellows, while the interior of the folded
bellows forms an air channel provided for intake or aspiration.
Of course, only the suction pressure is applied to this inner

channel, during this process.

The position control of the carrier disk takes place by way of a
controlled drive, whereby this is an electrical drive, for

example. In this connection, this drive can drive a gear wheel



In the present example, the metal screen 30 being considered in the following passes through two Idle
positions 25 before it is brought Into the third rotagorf\%I position 23. There, the metal screen 30 comes
Into engagement with a second heating element 41,"winch brings about clearly stronger heating of the
metal screen and thereby causes carbonization of any particles still present on the metal screen 30. In a

fourth rotatigralen &3 gposiiepoaspirioncfiaygargonized particles stilk preserten theymetal screen 30
finally takes place. Because of the use of blind spots at every other rotational position, these rotational

positionsiaie pid out ef-operation ineashdastanee oAs atesult, 1atakeanshaspiratinpwedasnels that are
applied to the blind spots are closed, and suction is prevented. Furthermore, the shutters used at the blind

spots 31 cande shuiters composed of atton-terromagneticiaatesial; ferrexaigpleansaustenztzc metal,
which does not result in any heating when the magnetization of an induction coil is applied, so that in this
manner the energ\econrsuinption isxpduced, by means obtherkenting thatisiprewentedras a result. Figure
3 shows the same arrangement as figure 2, seen from the inside of the spatial volume 11. As a result, the
drive 27 that puts the carrier disk 20 into rotation about its axis of rotation 26, using its knurling 29, can be
clearly seen. The aspiration channels 43 and 44, which are brought into contact with the carrier disk 20 in
the regiofiiot this aiska Uswmglfoldedbetlows 34; Icantals@ be clearlyeseenc Thes is>shrowneid greater detail in
Figures 4a and 4b. The folded bellows 34 are structured with a double wall, in other

drawn off can be an access lock, for example, which is closed

off completely, in air-tight manner, to a great extent. Using a

pump, an air stream is applied by way of air nozzles in the

ceiling region of such an access lock, which runs through the

access lock and the spatial volume enclosed by it essentially

from top to bottom, and can be viewed as a type of air shower,

in this regard. In the floor region, aspiration by way of an

aspiration funnel takes place, which ends in the aspiration

channel to which the screen is applied.

To further increase the efficiency of such an arrangement, a
second carrier disk, which functions synchronously, offset by a
rotational position, can be provided, which disk is assigned to
a second access lock with a second spatial volume. In this way,
it is possible to use the analysis device and also further
components, such as the heating system, for example,
simultaneously at multiple positions, and thereby to clearly

reduce the idle times of the individual components.



- 16 - words have an Inner wall 35 and an outer wall 36. Connectors 33 are affixed at the ends of these
folded bellows 34, winch connectors can enter Into caontact with the carrier disk 20 or a frame 32 possibly
disposed on the metal screen 30, forming a seal. If thé carrier disk 20 now reaches a rotational position
21 to 25 and comes to a stop, the space between the Inner wall 35 and the outer wall 36 has an excess
pressure applied to It. As a result, the situation of the folded bellows 34 changes from the state of figure
4a to the state of figure 4b. Because of the excess pressure between Inner wall 35 and outer wall 36, the
folded betlbwsa34ois expapded anddherebydnoves indhe diregtion obtheeauriet disk 20n In this
connection, the movement path is Minted by the connector 33, winch cannot move any further after
making cgntact withdbe catries«disk:20 uAspitation erdstakenf theaiseanidban take place between the
double walls, Independent of the prevailing excess pressure between Inner wall 35 and outer wall 36.
Before the carrier disk 20 is turned further, either the excess pressure between the two walls of the folded
bellows 34 can be lowered, or it can actually be converted to a partial vacuum, so that the folded bellows
is returnethto thé statesassshowen in figure 4a. - 17 - REFERENCE SYMBOL LIST 10access lock

Figure 1 an access lock with an apparatus according to the
invention, in a perspective representation, at a slant

from above,

Figure 2 the apparatus according to the invention, in a view
from outside of the spatial volume to be monitored, in
a perspective view at a slant from above, with the

cover removed,

Figure 3 the apparatus according to Figure 2 in a perspective
view from within the spatial volume to be monitored,

at a slant from above, with the cover removed,

Figure 4a a double-wall folded bellows for contacting the intake
or aspiration channel with the carrier disk, in a
sectional representation, without pressure applied

between the double walls, and



11spatial volume 12secure area 13non-secure area 14door 15intake funnel 16pump 20carrier disk
— 12 —
Figure 4b the folded bellows according to Figure 4a in a
sectional representation, with pressure applied

between the double walls.

Figure 1 shows an access lock 10 that separates a secure area 12
from a non-secure area 13. A person passing from the non-secure
area 13 into the secure area 12 must pass through a spatial
volume 11 for this purpose, which volume is enclosed by the said
access lock 10. For this purpose, the person first enters the
spatial volume 11 from the non-secure area 13, and after that,
the door 14 of the access lock 10 is closed. At this point in
time, a second door on the side of the secure area 12 is also
closed, so that the person is locked into the spatial volume 11
at this point in time. Using a pump 16, an air stream is
generated in the spatial volume 11, which stream essentially
flows from the ceiling of the access lock 10 in the direction of
its floor, and is drawn off by way of an intake funnel 15. The
intake funnel 15 is part of a cover of the apparatus according
to the invention, by way of which the person located in the
access lock 10 is investigated with regard to carrying
suspicious solids, particularly explosive substances or drugs,

as follows.



21first rotational position 22second rotational position 23third rotational position 24fourth rotational

position 25idle position 26axis of rotation 27drive 13 -

Within the housing described above, there is the arrangement
shown in Figure 2, which is shown without any housing part, for
a better understanding. Essentially, this is a carrier disk 20
on which a plurality of metal screens 30 are disposed. Using
the carrier disk 20, the metal screens 30 are moved between
different rotational positions. In this connection, the metal
screens 30 are disposed on the carrier disk 20 in such a manner
that a metal screen 30 alternates with a blind spot 11, in each
instance. 1In the present example, a total of three metal
screens 30 are provided on the carrier disk 20, so that a total
of three blind spots 31 are present between these metal screens
30. The carrier disk 20 can be turned using a drive 27 that
moves a gear wheel 28 that engages into a knurling 29 of the
carrier disk 20. From one rotational position 21 to 25 to the
next, the carrier disk 20 moves over an angle o during this
process, whereby this also involves the angle distance between a
metal screen and an adjacent blind spot, in each instance. By
means of the change from one rotational position 21 to 25 to the
next, alternation between a blind spot 31 and a metal screen 30
takes place at a rotational position 21 to 25 being considered,

in each instance.

In a first rotational position 21, aspiration as described above

in connection with Figure 1 takes place. When the air is drawn



28gear wheel 29knurling 30metal screen 31blind spot 32frame 33connector 34folded bellows
—_ 14 —_

off from the spatial volume 11 to be monitored, this aspirated
air passes through a metal screen 30, so that any particles
present in the air stream are caught in the metal screen 30.
After this impact of particles to be detected on the metal
screen 30, rotation of the carrier disk 20 into a second
rotational position takes place. Once the metal screen 30
arrives at this second rotational position 22, it comes into
engagement with a first heating element 40, which brings about
heating of the metal screen 30. This first heating element can
be an induction coil, for example, which excites an induction
loop woven into the metal screen 30 and thereby heats the metal
screen 30. The resulting vapor is drawn, using a first
aspiration channel 43, to an analysis device 45 in which an
analysis of the particles that have been vaporized in this

manner, if applicable, takes place.

In the present example, the metal screen 30 being considered in
the following passes through two idle positions 25 before it is
brought into the third rotational position 23. There, the metal
screen 30 comes into engagement with a second heating element
41, which brings about clearly stronger heating of the metal
screen and thereby causes carbonization of any particles still

present on the metal screen 30. In a fourth rotational



35inner wall 36outer wall 40first heating element 41second heating element 42intake channel 43first

aspirator channel ~ 15 -

position, aspiration of any carbonized particles still present

on the metal screen 30 finally takes place.

Because of the use of blind spots at every other rotational
position, these rotational positions are put out of operation,
in each instance. As a result, intake and aspiration channels
that are applied to the blind spots are closed, and suction is
prevented. Furthermore, the shutters used at the blind spots 31
can be shutters composed of a non-ferromagnetic material, for
example an austenitic metal, which does not result in any
heating when the magnetization of an induction coil is applied,
so that in this manner the energy consumption is reduced, by

means of the heating that is prevented as a result.

Figure 3 shows the same arrangement as Figure 2, seen from the
inside of the spatial volume 11. As a result, the drive 27 that
puts the carrier disk 20 into rotation about its axis of
rotation 26, using its knurling 29, can be clearly seen. The
aspiration channels 43 and 44, which are brought into contact
with the carrier disk 20 in the region of this disk, using

folded bellows 34, can also be clearly seen.

This is shown in greater detail in Figures 4a and 4b. The

folded bellows 34 are structured with a double wall, in other



44second aspirator channel 45analysis device - 19 - CLAIMS 1.Apparatus for detection of solids,
particularly of explosive substances or drugs, corr_lprjcséng a carrier disk (20) on winch multiple screens are
disposed with rotation symmetry, wherein an Intake thannel (42) for drawing

words have an inner wall 35 and an outer wall 36. Connectors 33
are affixed at the ends of these folded bellows 34, which
connectors can enter into contact with the carrier disk 20 or a
frame 32 possibly disposed on the metal screen 30, forming a
seal. If the carrier disk 20 now reaches a rotational position
21 to 25 and comes to a stop, the space between the inner wall
35 and the outer wall 36 has an excess pressure applied to it.
As a result, the situation of the folded bellows 34 changes from
the state of Figure 4a to the state of Figure 4b. Because of
the excess pressure between inner wall 35 and outer wall 36, the
folded bellows 34 is expanded and thereby moves in the direction
of the carrier disk 20. 1In this connection, the movement path
is limited by the connector 33, which cannot move any further
after making contact with the carrier disk 20. Aspiration or
intake of the air can then take place between the double walls,
independent of the prevailing excess pressure between inner wall
35 and outer wall 36. Before the carrier disk 20 is turned
further, either the excess pressure between the two walls of the
folded bellows 34 can be lowered, or it can actually be
converted to a partial vacuum, so that the folded bellows is

returned to the state as shown in Figure 4a.



ambient a= in through the screen, in each Instance, is assigned to the screens in a first rotational position
(21), and a first heating element (40) for vaporizat_iolrﬂjL 9f particles of the solids to be detected, winch
particles were collected in the screen, in each Instance, during Intake, and an aspiration channel (43)
connected with an analysis device (45), for drawing off the vaporized particles, are assigned to the
screens in a second rotational position 22z eharacterizeddn thatsthe angle distance between two
adjacent screens of the carrier disk (20) amounts to an even-numbered multiple of an angle a, winch the
carrier disk (20) passes through during the transition from one rotational position of the carrier disk (20) to
an adjacent rotational position, and that the carrier disk (20) is structured with rotation symmetry, in such
a manner that asdhe sesultefiotation of the carrier disk (20) by the angle a, from one rotational position
to the next, a switch

11 spatial volume

12 secure area

13 non-secure area

14 door

15 intake funnel

16 pump

20 carrier disk

21 first rotational position
22 second rotational position
23 third rotational position
24 fourth rotational position

25 idle position

26 axis of rotation
277 drive

28 gear wheel

29 knurling

30 metal screen

31 blind spot

32 frame

33 connector

34 folded bellows



- 20 - from a screen to a blind spot (31), in each instance, or vice versa takes place at a rotational
position, so that the intake and aspiration channels é]‘4§ 43) are closed off by the blind spots (31) in every
other rotational position. 2. Apparatus according to claim 1, characterized in that in a third rotational
position (23), a second heating element (41) for carbonization of any particles still present on the screen
is assigned to the,sereens.13. Apparatus according to claim 2, characterized in that the heating elements
(40, 41) are heat radiators, whereby the second heating element (41) possesses a greater output,
preferably gwicedhe outpud 0f the first heating element (40). 4. Apparatus according to claim 2,
characterized in that the heating elements (40, 41) are induction coils, wherein an induction loop is
assigned4o the sereenshieedctylnstascen preferably woven Into the screen. 5. Apparatus according to
claim 2, characterized in that the

41 second heating element
42 intake channel

43 first aspirator channel
44 second aspirator channel

45 analysis device



- 21 - screens are metal screens (30), which latter function as induction loops. 6. Apparatus according to
claim 4 or 5, characterized in that the third rotational %os_ition (23) is offset relative to the second rotational
position (22) by an odd multiple of the angle a, and that the induction coils are supplied by a generator
that is switched to a higher, preferably twice the output whenever a screen is situated at the third
rotational position (23). 7. Apparatus according ta-eng githe preceding claims, characterized in that a
shutter is provided at the blind spots (31) on the carrier disk (20), in each Instance, between two screens,
in each Instance, winch shutter is =all= in shape to the screens. 8. Apparatus according to claim 7,
characterized in that shutters and screens are attached to the carrier disk (20) by means of identical,
raised frames (3%)p9 rAppayatusractording toonefof oidimss/, op8reharacterized ¢t that the shutters are
composed of a non-magnetic material, preferably an austenffic material. - 22 -

explosive substances or drugs, comprising a carrier disk

(20) on which multiple screens are disposed with rotation

symmetry, wherein an intake channel (42) for drawing

ambient air in through the screen, in each instance, is

assigned to the screens in a first rotational position

(21), and a first heating element (40) for vaporization of

particles of the solids to be detected, which particles

were collected in the screen, in each instance, during

intake, and an aspiration channel (43) connected with an

analysis device (45), for drawing off the wvaporized

particles, are assigned to the screens in a second

rotational position (22),

characterized iIn that the angle distance between two

adjacent screens of the carrier disk (20) amounts to an

even—-numbered multiple of an angle o, which the carrier

disk (20) passes through during the transition from one

rotational position of the carrier disk (20) to an adjacent

rotational position, and that the carrier disk (20) is

structured with rotation symmetry, in such a manner that as

the result of rotation of the carrier disk (20) by the

angle o, from one rotational position to the next, a switch



10. Apparatus according to one of the preceding claims, characterized in that in a fourth rotational
position (24), an aspiration apparatus for drawing o%garbonized particle residues by way of a second

aspiration channel (44) is assigned to the screens. Apparatus according to one of the preceding

claims, characterized in that an Intake or aspiration channel (42, 43, 44), respectively, in each Instance, is

assigned to the setgens, atleashintbe dirg; seeonsh a@nd founth ratatiepalpositionZde 22024), winch
channel contacts the carrier disk (20) around the screen, in each Instance, sealing It, at least to a great

extent, and is releasedagain before dhe retational positivns i each Instaice; isdepartechfrem. 12.
Apparatus according to claim 11, characterized in that the Intake or aspiration channels (42, 43, 44),
respectively, conpsise ra-doublenvallfeltiechellonsA{34),ria Bach4astance, anthave-aconaeetor (33), in
the end position, that contacts the carrier disk (20) around the screen, forming a seal, wherein the folded
bellows (34) camhaveéaniekcass pressure appliechtoelt farcontaciingraf the carrier 23 : disk(20), and a
partial vacuum applied to it for releasing the carrier disk (20). 13. Apparatus according to one of the
preceding claims, characterized in that the carrier disk (20) is knurled along Its outer circumference, and
is driven by means of a gear wheel (28) connected with an electrical drive (27), winch engages Into this
knurling @9). Apparatus according to claim 1, characterized in that in a

third rotational position (23), a second heating element

(41) for carbonization of any particles still present on

the screen is assigned to the screens.

3. Apparatus according to claim 2, characterized in that the
heating elements (40, 41) are heat radiators, whereby the
second heating element (41) possesses a greater output,
preferably twice the output of the first heating element

(40) .

4. Apparatus according to claim 2, characterized in that the
heating elements (40, 41) are induction coils, wherein an
induction loop is assigned to the screens, in each

instance, preferably woven into the screen.

5. Apparatus according to claim 2, characterized in that the

heating elements (40, 41) are induction coils and that the



14. Apparatus according to one of the preceding claims, characterized in that the Intake channel (42)
opens Into a closed spatial volume (11) that prefe_ragl}é forms an access lock (10). 15. Apparatus
according to claim 14, characterized in that a second carrier disk, winch functions synchronously, offset
by a rotational position, is provided, the screens of winch disk have ambient air applied to them by way of

an Intake pipe that-epens late-aseeand spatial volume, whenein-preferably: the analysis dayice (45)
communicates with the screens of both carrier disks.
induction loops.

6. Apparatus according to claim 4 or 5, characterized in that
the third rotational position (23) is offset relative to
the second rotational position (22) by an odd multiple of
the angle o, and that the induction coils are supplied by a
generator that is switched to a higher, preferably twice
the output whenever a screen is situated at the third

rotational position (23).

7. Apparatus according to one of the preceding claims,
characterized in that a shutter is provided at the blind
spots (31) on the carrier disk (20), in each instance,
between two screens, in each instance, which shutter is

similar in shape to the screens.

8. Apparatus according to claim 7, characterized in that
shutters and screens are attached to the carrier disk (20)

by means of identical, raised frames (32).

9. Apparatus according to one of claims 7 or 8, characterized
in that the shutters are composed of a non-magnetic

material, preferably an austenitic material.



10.

11.

12.

Apparatus according to one of the preceding claims,
characterized in that in a fourth rotational position (24),
an aspiration apparatus for drawing off carbonized particle
residues by way of a second aspiration channel (44) is

assigned to the screens.

Apparatus according to one of the preceding claims,
characterized in that an intake or aspiration channel (42,
43, 44), respectively, in each instance, 1is assigned to the
screens, at least in the first, second, and fourth
rotational position (21, 22, 24), which channel contacts
the carrier disk (20) around the screen, in each instance,
sealing it, at least to a great extent, and is released
again before the rotational position, in each instance, is

departed from.

Apparatus according to claim 11, characterized in that the
intake or aspiration channels (42, 43, 44), respectively,
comprise a double-wall folded bellows (34), in each
instance, and have a connector (33), in the end position,
that contacts the carrier disk (20) around the screen,
forming a seal, wherein the folded bellows (34) can have an

excess pressure applied to it for contacting of the carrier



13.

14.

15.

_23_

disk (20), and a partial vacuum applied to it for releasing

the carrier disk (20).

Apparatus according to one of the preceding claims,
characterized in that the carrier disk (20) is knurled
along its outer circumference, and is driven by means of a
gear wheel (28) connected with an electrical drive (27),

which engages into this knurling (29).

Apparatus according to one of the preceding claims,
characterized in that the intake channel (42) opens into a
closed spatial volume (11) that preferably forms an access

lock (10).

Apparatus according to claim 14, characterized in that a
second carrier disk, which functions synchronously, offset
by a rotational position, is provided, the screens of which
disk have ambient air applied to them by way of an intake
pipe that opens into a second spatial volume, wherein
preferably, the analysis device (45) communicates with the

screens of both carrier disks.



