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DOOR ASSENBEv’E%thhIELDED ROOM Field of the Invention

: The ‘present invention relates to el ectronagnetic interference (EM)
shielding and nore particularly to a 5 door assenbly for a shiel ded
room Description of the Prior Art Shi el ded roons are
used to attenuate interference fromel ectromaghetic radi ation such as
radi o frequency (RF) radiation. The walls, floor and ceiling of a 10
shiel ded roomare typically provided with single or mul tiple shields
of electrically conductive netal sheet, mesh or screen. Such roons are
used for many types of shi el ding applications where radiation nust be
cont ai ned within a roomor prevented fromentering a room One 15
exanpl e is a room cont ai ni ng magneti c resonance i magi ng - appar at us.
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DOOR ASSEMBLY FOR SHIELDED ROOM

Field of the Invention

The present invention relates to electromagnetic
interference (EMI) shielding and more particularly to a
5 door assembly for a shielded room.

Descriptioh of the Prior art

Shielded rooms are used to attenuate interference

from electromagnetic radiation such as radio frequency
(RF) radiation. The walls, floor and éeiling of a

10 shielded room are typically provided with single or _
multiple shields of electrically conductive metal sheet,
mesh or screen. Such rooms are used for many types of
shielding applications where radiation must be contained
within a room or prevented from entering a room. One

15 example is a room containing magnetic resonance imaging
apparatus. |

A door is typically provided so that personnel may
enter and leave the room. In order to maintain the
integrity of the shieldihg, the door itself includes a

20 shield in the form of one or more layers of metal sheet,
mesh or screen. When_thé.door is in its closed
‘position, the gap between the door and the jam must be
shielded and the shield of the door must be continuously



A door i yd ¥@i |y provided so that personnel may egﬁﬁhP%ggmkgave
S ng

the room Th order to maintain the integrity of the t he
door itself includes a 20 shield in the formof one or nore | ayers of
met al sheet, mesh or screen. Wen the door is in its closed
position, the gap between the door and the jam nust be shi el ded and
the shield of the door nust be continuouspy WO 96/17507
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intimately ctedithinarehic eonrected tactheoshield th#BSQHEGWlthe gap at’

the sides, tamrsugHmit cu‘n@fgé@eat the §9@és, tbpoHAl Heetomss¥Mihees for
EM shlelded 00Ns e. 1 ncl uded v§r|ous tyBMI shldoor gap shi el di ng-

v
5 syst ens, |116&R&94§hm9?E£ Frsemblieggler elded” a@Ems,pr oach
has been to (merd limelhided ordrridus typeélageaeoglgag theéetddaqs of the door.

The fingers are n th doo shi.el Wien the door is

cl osed, syﬁtenﬁ'ngea %éi?‘%? e%? ésﬁdXBHFagF area on the 10

door jamb. U.S. patent 4,786, 758 dlscloses a part|cularly effective

exanpl e of this typae Jﬁy as beegd%gngg E?gxgg%g qugkpsed i n that
ccess 'S

pat ent has been subj ect antage t hat when
t he door |s|ﬁ%ﬂ§?ﬁﬁnQ}Qﬂgcﬁhecﬁagﬁé %fo%b@ 999r5|oﬁhe151ngererest;

necessary tOdatﬁféd?&aa fttd Cﬁn@ruwfvmﬂewe When tR& ho8R! ikl RA¥seaynd the
j anb. Syste ubj ect to damage and thé need

SI
for repair éu%ﬁ?ﬁél ?ﬁﬁ%%@%ﬁgyb?ﬂﬂ%ﬂeo? gentpfrEgarea on the
Anot heaoapprcamdr hemleerU 9. ysetenbne mes | 2580discibbaddea runni ng around

5t pressur o PArticliEE Ry erract 8 Chadie’ G hLh; B9Bpope svare: '
conducti ve biadithosss thoe shmp@ﬁedisc}asedunnlthattpatent hashbegmor has
been cl osed Qugddiedul S 110 {4 14ibPEAL €5 a aiOL6GahealE RHEL-UMRn However

t he systen1has ot
the door is moved into or out of the closed position,

15 force is necessary to overcome friction between the
resilient fingers and the jamb. Systems using fingers
are also subject to damage and the need for repair if
the fingers are broken or deformed.

Another approach has been to use a pneumatio

20 bladder runnlng around the door edge to force a
conductive braid out against the jam with air pressure
when the door is closed. With this system, the
conductive braid does not engage the Jamb until after
the door has been closed and there ls no frictional

25 force to be overcome. However the system has other
'disadvantages. For one thing systems of this type
require doors and jambs with rounded rather than square
corners because the bladder cannot operate around sharp
corners. In addition, the braid can become rough or

30 abrasive after a period of use. Another major
disadvantage is that the bralded or otherwxse
electrically conductive materlal covered bladder results
in two seals rather than one. Each of these two seals
'represent a potent1a1 point of RF leakage. Also,

35  because the braid or other electrlcally cohductlve



di sadvant agegq SF qone thing systems of th| s type r equi pErrgSuRIgsedNd
janbs with roun rather t han square corners because the bl adder .

-cannot operate around sharp corners. In addition, the braid can
become rough or 30 abrasive after a period of use. Another major

di sadvantage is that the braided or otherw se . electrically conductive
mat eri al covered bl adder results in twyseals rather than one. Each
of these two seals represent potential point of RF |eakage._ Al so,
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such seals are not rReisyeasy dXear ecan. 5 Sumary of the Invention

A principal object of the present inventionis to provi de an i nproved
door assenbly for shiel ded roons havi ng a door gap shielding system

t hat avoi dss summary reff the cEnvertton he door is noved to or fromthe 10
cl osed position yet permts square corners and presents a rugged,
snmooth and long lasting door edge. Another object is to provide a
door assenbly that ovédy @ineipal objectjefidthetpyesent inventienr dsntoor

assenbl i es used igrovide’ dilcimdved ddor assembiﬁ PéfeéhlémdéaCQBQQ@Ce
with the |nvent|on t.here a door” asse %Ygor an EM

shi el ded room hai¥@¥gng a éaﬂFeﬂﬁgn ﬁiﬁﬁggngoﬁﬁﬁt??th?Bo #A8 d and a
door way bowridest ivhal | fotcés o NEh@NAGbECLs | Boved ﬁenductfrm the

contact areq ggggﬁf?ge;ﬂm%,; R T T e P
a rugged, smooth and long lasting door edge. Another
object is to provide a door assembly that overcomes the
disadvantages of shielded room door assemblies used in

the past.

15 In brief, in accordance with the invention there is
provided a door assembly for an EMI shielded room having
an electrically conductive room shield and a doorway
bounded by a jamb including an electrically conductive
contact area_connected to the room shield. The door

20 - assembly includes a door structure including a support
frame defining a door edge and opposed door face panels
supported by the frame. The door etructure is mounted
for movement relative to the jamb to a closed position.
A gap is defined between the jamb and the door edge in

25 the closed position. An electrically conductive door
shield is supported by the door structure and extends
parallel with the face panels. A thin, flexible sheet
metal contact is electrically connected to the door
shield and is mounted on the door structure adjacent the

30 door edge for flexing movement in the gap toward and
away from the contact area of the jamb. A pusher
assembly supported by the frame includes a relatively
rigid base mounted adjacent the door edge for movement
toward and away from the gap with a bumper between the



frame d a door edge and opposed door face panels ?Mgagrted by
t he fraﬁé’%ﬁ door structure i s nounted for m)vemelr,l ,'Fg atrve to the

janb to a cl osed position. A gap is defined between the janb and the
door edge in 25 the cl osed position. An electrically conductive door
shield is supported by the door structure and extends parallel wth
the face panels. Athin, flexible sheet_4_ netal contact is electrically
connected to the door shield and is nounted on the door structure
adj acent thbase andiddre eptdck. f | Bxe lpasevisemeved thvagdp thewsio® and
away fromth Qﬁﬂﬁﬁp I 1§ﬂ$b | upported
by the frame%l nclu etstcg %%gt |€/‘£€ b r%?aigégaggenggﬁ‘?e%%@g#gzent the .
door edge fépnﬁﬁnﬁhﬁncOntaCtt%ﬂﬁﬁcﬁ%ﬁﬁﬁ%ﬂﬁ?th$ﬁPtﬁéegﬁﬁnﬁﬁﬁﬁ A0%&mper

between the g the\@a¥inky/ Sfamb.
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contact. The base is noved toward the gap in order to press the bunper
agai nst t he prdefaCestription faf ckhe hprawbhgct into engagenent with the
contact area of. the mating janb. 5 Brief Description of the

Dr awi ng- The present invention together with the above and

ot her obj ects ancriee\mresents invemntion btogethert watthf the above: laqd ol | owi ng

ot rat og el s n®/dddinsbes nafBadk A Sridprgtogd fa O

illustrated IS an
elevatlonalthaaﬁQﬁlqwxnﬂwdQﬁ%%#ﬁﬂydescrlpﬁhﬁbdyﬁn&hﬁh@rﬁﬁaﬁﬁﬁﬁ i nvention

W th COMPONGRisbeindiies of theSEMROAYibACkYTLBErAEEASURE chlecks, bl adder

and cover panel renoved to reveal other conponents of the 15
assentiOy; drawings, wherein:: | _ ‘

FIG. 1 is-an-élevational view of a door assembly
embodying the present invention with components of the
assembly including pressure blocks, bladder and cover |
panel removed to reveal other components of the

15 assembly;

FIG. 2 is an enlarged fragmentary sectional view
taken along the line 2-2 of FIG. 1;

FIG. 3 is an enlarged fragmentary sectional view
taken along the line 3-3 of FIG. 1;

20 FIG. 4 is an enlarged fragmentary sectional view
" taken along the line 4-4 of FIG. 2; and

FIG. 5 is a fragmentary sectional view showing
engagement of the door assembly with a jamb in a wall of
a shielded room. . :

25 Detailed Description of the Preferred Embodiments
Having reference now to the drawings, there is

illustrated a door assembly generally designated as 10
and constructed in accordance with the principles of the



FIG 2.is amwg@h@ﬂm¢d fragnentary sectlonal Vi ew t aken apeEIgSIsnaesdsi ne
2-2 of FIG 1; FIG 3 is an enlarged fragnentary sectiona

Vi ew taken along the line 3-3 of FIG 1, 20 FIG 4 is an
enl arged fragnentary sectional view taken along the line 4-4 of FIG
2; and - FIG 5 is a fragnentary sectional view show ng
engagenent of the door assenbly with a janb-s* a mall of a shiel ded

room 25 Det ai | ed SCri pt.i,0 eferred
Loving 1 of or encePREEERE. LAY SREIHR s T, daoh assembly | 10,058 Suppartied, by
assenbl y gener al hindesi graand maylbe closeuuinnnuﬁrdmﬁrmbambartordance

with the principl e
PCT/ US95/ 14806 kﬁélﬁﬁlk@ a doé@psggkg at the sid%§ and t??e%%%ta

i nvention. The dtbresboddolp at itheshakhamd En the c¢lospd nosihionny be
cl osed |nto a do 1 r d and
Eﬁes%g?'g %Sggtp tzlr?;gbottom é)paﬂ& ﬁét{:&ﬁ éf Ehe

top and a osed position_5 t he
is a gap 20 at tﬁ€°§rde?het6&mﬁu}QMiﬁ(ﬁ%Qﬁtﬁ#ﬁﬁlly cepdnrctive prfhiss |s

el ectr{/\;ﬂ ly conﬂaﬁht\éla %&hda' wall zztmamt&canil%ﬁiz%&lfo&l@ o{w&uhnl ded
room uaes a con u.C Y | elecrri

with the | anb 14”‘3#?‘?’59& Ry Songt i’f?&‘fl%r rﬁr}te‘iﬁrlcaghﬁ% ap
contact with thewlikhethe dahb 14. simllarlﬁT&eshi&l@sﬁnnthe basoe (not

structural jframe j aciWdisAg 5 contact with the threshold 18.

The door assembly has a structural frame including
a support panel 26 entirely covering one face of the
door assembly. A conductive shield 28 overlies the
outer surface of the support panel 26. A conductive
15  metal edge trim member 30 overlies the border of the
| shield 28 along all four edges of the door assembly 10.

A thin, flat, planar space 32 is defined within the

door assembly at the inner surface of the support panel
26. The oppoéite side of the space 32 is defined by the

20 surfaces of a plurality of pressure blocks 34. The face
of the door assembly 10 opposite the support panel is .
provided with a cover panel 36 extending to the four
edges of the door assembly 10. The borders of the cover
panel 36 are received within a trim member 38.

25 The support panel 26 and the pressure blocks are
attached together at opposite sides of the planar space
32 by numerous support assemblies 40. Each support
assembly 40, as best seen in FIG. 3, includes a bolt 42
extending through one of the pressure blocks 34 and

30 threaded into a tee nut 44 received in the support panel
26. The space 32 is provided by a pair of flat washers
46 and a spacer 48 held in compression between the
support panel 26 and the pressure block 34.



a suppor ' 26 entirely covering one face of the S ly. A
conducti&g)gs%zﬁe.’g 28 overlies the outer surface of tﬁ&@éﬁg panel
26. A conductive 15 netal edge trimnmenber 30 overlies the border of the
shield 28 along all four edges of the door assenbly 10. A
thin, flat, planar space 32 is defined within the door assenbly at
the inner surface of the support panel _g_. 26. The opposite side of the
space 32 is defined by the 20 surfaces of a plurality of pressure bl ocks
34. The face - Witdrin fkhej@pacs sidiaye ounpbedi acpake sfpsdmilpanel is
provi ded wi t pRetOudd NHWRIr 3 RS %h “Qn&Oat$§i{"gg§eﬁi§éla§dg§.§e0f the

door assenbl 0. The borders of the cover are fecei ved .
within a tri PlRESSeP23s. Theyplates 50 apd s pare pfinal redagivedye pressure

g|2 ogks are stiffatntamamt ncaft;meai -géh%@@ﬁié{:ﬂsé?eﬁhgf 15Re.p! ggn space
y NUMer ous _SUppar ssenbl ies 40. Each suppor "~ assenbly 40, as

best segn inpiP%e %% |atﬁ}§gge’§%st %> one °Pe§¥‘§n§1’ﬁ§ LAR8aEhAeRE of the
pressure bl celdge®] andd 3@ a linezarcshter cedgé e6rnbbrddrr sgactnat i n the

support panely, caoife i e’ g rovided by.a pair. of flat washers

46 and a spaégpefg 1%%? g O;E'n%clorrprS"s}s%m%%tﬁ%’é’ﬁe?ﬂ%x‘ung A0858%8sanel 26

and the presThecborders3S4 extend \imiys/tlv&0ffour sharp corners of. the

PCT/ US95/ 148 0 h i ] ed. L. of

S o Cd8or assembly 10. WHe PAAES WG orovEaga RIS cliat

pl at es182. TRAPEPLRGSs 550 afhere 4% dpicirewlaropening 56 forf eaght ofi al
such as sheethaegabg@rtt asddnta idsndp ., 5 Ea@{_aéﬁeﬁgnéngeﬁagxaends to one

of the four linear doqr . ed and, has a |l near“outer "edge or border
S0 thar OV d1gRRker largar natt the Kiametey ok johm Kesaesr gAgeand | (

The borders Sheethdoinestso dfheHeoplates (56 MnE 52 0fst Raller tHAA
assenbly 10. e e r -Hﬂﬁ? Lth circular 10 openi ngs 56.
There is a chgufglﬁ:ﬁt&pgﬁ?{%@ﬁor ea aé; rs. 4.

15 Each plate is captured between the pairs of washers
46 with limited freedom to move within the space 32 in
the direction parallel to the plate and parallel to the
door faces. The amount of movement is determined by the
clearance provided by the openings 56 around the spacers

20  48. For example in a preferred embodiment of the
invention, a three eighths inch movement is permitted by
using a spacer having a half inch diameter within a
seven eighths inch opening. _Thé use of numerous
openings 56 and support assemblies holds the piates S0

25 and 52 flat and prevents them from buckling.

The direction of movement of the plates 50 and 52
is controlled by guide assemblies'58=best'séen in FIGS.
2 and 4. Each guide assembly 58 includes a bolt 60
extending through a bearing 62 and threaded into a tee
30 nut 44. The bearing 62 is slidably received between a
' pair of guide flanges provided by angles 64 attached to
the plate 50 or 52 near opposite sides of clearance
holes 67. Each plate 50 and 52 is constrained to move
only in the direction parallel to the angles 64 attached
35 to that plate. Plates 50 move vertically and



t he support w@wnbsdres 40. Each opening 56 has a - di anet epcrrasssaastshan
the dianmeter of the spacers 48, and the thickness of the plates 50

and 52 is smaller than the total length of the spacers 48. 15
"Each plate is captured between the pairs of washers 46 with limted
freedomto nove within the space 32 in the direction parallel to the
plate and parallel to the door faces. <ahe anmount of novenent is

determ ned by the .cl ear.ance ,urovi ded by the openi ngs 56 arou he
spacers 20 ) 4gPerBSRAIEHIAE e, the A 2T BAELORARPEopaoRE. | Flates

i nvention, a thr&e acyd horizontadlsneperpendiculaedtbythe sidestbgra
spacer having a hal '

f.inc i er.™mthin seyen _ei iLnc
openi ng. The use & er?dne:boe%srai@és G%Apae!]r:% n%’sar%%l%ﬁdag pﬁSF?Hggggnﬁpi g‘gaﬁol ds
the plates 50 25theyamaysde |ratataet e \precisakyn adjusbuthei pgsitions of
The directign of V‘?ﬁ}}e f lepd es 50 and 52 I's control |l ed by
_gui de asserr%l i es% est sé;esrg H?‘%% 2 and 4. Each gui de assenbly
58 includes a bolt 60. extendi ng through a bearing 62 and threaded

into a tee 30 nut 4he pidiead hd3 Sade | Heped HaeRhYa] kelaeantihe
pair of guide flanges rm%gned ) apé;éges 64 attached to thetgl ate 50
or 52 near opposPEFTE 19205 e by PERRfsurszing,anPpeumatas and 52
i s constrained t pladder 66 thut Jextends alongtaopathr abléhehtethbyatoires
Sg/ (ilt7t58$hed 35 ttroar;[sr}:aetr %r%[cq{etspleaé eéstégcﬂrgg legé/e 'ggilaﬁsgn% andV\Qz in
-7- paopendiac et arguler tpatterh botEach dovackdfgeé8 iBl parallel tH2
nove hori zontal | P&Qi ! t [ edge Beall .
are circul ar and%ggggsﬁ’%rl C ?‘t#ﬁ%%ﬂ ﬂ?m?hgﬁe(rjr‘%é%%rr 8#aggdipg %?%??%3‘9%
adj ust the positipdidenf5G or SGhe PsitseenoimnBIG2.3, the bladderTis pl ates

50 and 52 are oW QRS tHPidk (dfge of a pressure block 34 and
engages the bracket 68. When pressurized air is

15 admitted to the bladder 66, force is applied to the
brackets 68 to move the plates 50 and 52 outward.

When air pressure is exhausted from bladder 66, the
plates 50 and 52 are retracted 'inward by return springs
70. Springs 70 are attached in tension between inner
20  edges 72 of the plates 50 and 52 and support bolts 74
attached to the support panel.

The full extent of each of the edges of the door
assembly 10 is provided with one or more electrically
conductive contacts 76. For example, each contact 76

25 may be several inches in length, providing a sturdy and
attractive door edge. Preferably the contacts 76 are a
web of flexible sheet metal material such as copper.

One edge of each contact is fixed to the door assembly
_ 10 and electrically connected to the shield 28 by the

30 trim member 30. The'opposite edge of each contact 76
.has limited freedom to move outwardly away from the door
edge and into contact with a jamb contact area provided
by an optional insert 78 in the jamb 14 or threshold 18.
Cooperating lips are provided at the free end of the



correspog r edge by pressurizing a pneumatic hat
ext ends al oér%l gﬁgat h deli neated by force transfer brgt@ﬁg attached

to the plates 50 and 52 in 10 a rectangul ar pattern. Each bracket 68 is
parallel to and spaced inwardly fromthe border 54 of the respective
plate 50 or 52. As seen in FIG 3, the bladder is affixed to the side
edge of a pressure block 34 and e es the bracket 68. Wen
~'pressurized air is 15 adm tted to the bl adder 66, force is applied to the
brackets 68 FONFBFE {716 ANGKY the Lixingmenhewri8 in order to captureir ’
pressure is grhapyrotect ¥R @ttt e - plates 50 and 52 are
retracted inward by return springs 70. Springs 70 are attached in

t ensi on between i nner 20 edges 72 of the plates 50 and 52 and support
bolts 74 - Al rhehouter Horduid®4 d¥R@e plates 50 and 152 apb! iAxtent
of each of tggﬁfggg% of, the_.door assenbl’y_10 i1s.  provided wth-one or

nore el ectri of & Angl & fhanges 76 Easch €54 cGREFraB8ft act
76 25 5 nayabsoftyeraisilients bumpgean @0, fqrmad Ao AFSam SYbBEs 1like
attractive d . P : _ ' cts. 76 are a .. - web of
f1exible sheggeﬁgggﬁ'na?ﬁ%géﬁgiﬁk Qg§ﬁ§%§eﬁfbrce ér?ﬂéu@ﬁgglﬁ?gﬁﬁcﬁ4
contact is fPkefheoPlpiegoS0 ante R ko the wilersidescofitheél y connected

to the shiel doAlaBls! e ha pertis® R orithetd e quogé,g?fda&gf each

contact 76 . has limte reedomto nove outward way Tromthe door
edge and i nt Y2EdAUSC CORALTLILNS, Mty AsMariance rigvithel width of the
optionpy insgap Z8.in the janb 14 or threshold 18. .~ Cooperating 1ips
are provided at the free end of the WO 96/ 17507
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and by the trim n¥obtmally theobladder EHiH tot prééﬁﬁkiﬁédeiﬁdtﬂﬁeContaCt
6. springs 70 hold the plates 50 and 52" in their retracted
positions. The contacts 76 are normally in their
“'retracted positions shown in full lines in FIG. 5. When
15 = the door assembly 10 is moved between the open position
and the closed position seen in FIGS. 1-3 and 5, the
contacts 76 do not engage the jamb 14 or threshold 16.
As a result it is not necessary to overcome frictional
forces and the door is relatively easy to operate.

20 ' After the door is moved to the closed position, the
bladder 66 is pressurized. Force transmitted from the
expanded bladder 66 .to the plates 50 and 52 by the

~ brackets 68 act in opposition to the springs 70. The
plates move in a direction precisely controlled by the

25 assemblies 58 and for a distance precisely controlled by
the assemblies 40. This movement causes the border
flanges 54 to press the bumpers 80 against the ’
undersides of the contacts 76. The contacts 76 are
forced outward into intimate contact with the jamb and

30 threshold contact areas provided by the inserts 78.

This engaged position is shown in broken lines in FIG.

5. §



The outer bgygekgrset of the plates 50 and 52 are in t he FCEUSISI148060ht
angl e flanges. Each flange 54 carries 5 a soft, resilient bunper 80
formed of a foamrubber |ike mat eri al . Burrpers 80 transfer force
fromthe flanges 54 of- the plates 50 and 52 to the undersides of the
contacts 76 and permt the contacts 76 to conply with vari ous

condi tions such as variance in the width of <4de 10 gap 20.

Norrmal |y the bl adder S ressurlzed and ings.79 _hol d
the plates 50 and 52 Sﬁflﬂ’? %S'ﬂaptdr"z?&e‘tf 1t1i'"6?15b1 é oﬁ?a?}?s 76
are normally in veated. The rsgnmgtseaqomatrmts theovwlatesus0 andeS2jn
FIG. 5. Wen 15 Is q@l I E%Y S h tgQn
and the cl osed pBEPtP'g’ g%e Céflq.'%esa %?eﬁ &k g(a)ﬁ?ggt gﬂég 58

not engage the | aebura &o ttmeemmcl!'@d position sseesuin fulislipes in

necessary tg oveﬁerresfrl ctional forces and the door is relatively
easy to operate. 20 After the door is noved to the cl osed
position, the _ bl adder 66 is pressurized. Force transmtted fromthe

expanded bl adder 66 t iR Fﬂl'fﬁ ?’i‘e’gér?élch.ﬁ?el?&/léﬁ%as beeﬁréégéi'ibéa @dthin

opposition to the springs 70 pl ates nove di rection

preci sely controfefeugnceH¢ Eofhe details ek ‘E?Bea??ﬂb?@%mﬁnHFSP nthe
precisely controlingértion showrhermagrtdr£einy, ﬂ'lhe§enaaeammh agesastt he

bor der fl anges 54 r,ess. t ers ai

under si des of thé‘%@ﬁ’%ﬁé %‘gé'lmﬁhte}}%b ?%e 7%‘Pa€€e ir ean?geﬁsoﬁt"wé}n&d
into intinabe codinacheniagpencded a:h:alsj. 3@t shdumkdhbédunderstoodr that
provi ded by the i 73. %@éw Skt i 1A gbsaken
lines in FlG h@ﬁ?a&ﬁl@ ang Slet e 2PShEtQAgbRen e BollaPbE
PCT/ US95/ 14806 used in accordance with principles.of the present Refore

the door is reopgg,%ngi%‘bl adder 66 is vented. The springs 70 retract
the plates 50 an _



to Pcﬂﬂﬁgﬁ“hJOthe

ile

and the 7§ﬁce of the contact menhe
retractegﬁg on seen in full |ingsey
eference to the

the present invention has been descr
shown in the draw ng,

det ai | Hmﬂ “fnts of the -AentTOT
t hese ﬂ “ 1““ H i ntended to I|n1t t he scope of the invention as

clainmed*10- L iM the appended clains. |t should be understood that
hydraul i c and el ectronechani cal arrange ts could be used in
accordance\Maﬂaﬁmsrmlples of the present |nvent|on

-10- C ains- : What is clainmed is: 1 1. A door

assenbly for an EM. shi el ded room 2 havi ng an electrlcally conductive -
room shi el d and aWhat igpcrldimeduisied by a janb including an electrically
4 conductive contact area connected to the roomshield, -5 sai d door
assenbl conpr|5|ng 6 a door structure |nclud|ng support frane

" defining 7 a ddor edydlQfk IPIRRRYY oY 2BCEMPasbisldedpsoond by 8
~said frame; n%vmg an G ricHl 1Y 0c6RddcE0e sbbrcEHi1b0an@weMent 10

relative to t to sed p03|t|on defi ned bet ween
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and extendin ' ' ' 'da face panels; and 16 - a thin,
fl exi bl she%ta&% 4 Mec‘fﬁ%ﬁﬂ‘?‘z'l? connected to said door

shield &nd nnunte@wﬂoqnustmnm#ure including a ‘support frame defining

7 a door edge and opposed door face panels supported. by

8 'said frame:; : | ‘.
-9 " means mounting said door structure for movement

10 relative to the jamb to a closed position;

11 ' a gap defined between the jamb and said door edge
12 in said closed position;

13 - an electrically conductive door shield supported by
14 said door structure and extending paraliel with said

15 face panels; and

16 a thin, flexible sheet metal contact eléctrically
17 connected to said door shield and mounted on said door
18 structure adjacent said door edge for flexing movement
19 in said gap toward and away from the contact area of the
20 jamb; |

21 said door assembly being characterized by:

22 a pusher assembly supported by said'frame:_

23 said pusher assembly including a relatively rigid
24 base mounted adjacent said door edge for movement toward
.25 and away from said gap and a bumper between said base

26 and said contact:; and

27 means for moving said base toward said gap in order
28 to press said bumper against said contact and force said
29 contact into engagement with said contact area of the

30 jamb.
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sai d door assenbly being char a pusher assenbly

supported by said frane; o sald pusher assenbly including a
relatively rigid .24 base nDunted adj acent said door edge for anenent
toward 25 and away from said gap and a buper between sald base

and said coptact; and, 27 an noVi | d, bas
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conpri sing &eansehqngﬁmemxcMhﬁy:#thQQn#§Q#uhtnmper 3 away fron1said
gap to permt said contact to nove out of 4 engagement with the contact
ar ea. 1 A door_ assenbly as clained in claim?2, said 2

pusher assehbly |ncIu§|ng A 499F as 1%3s flaimed cipelr il Bet fREA said
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renote fromsai dcbanectedl to an edde of Asaidrawiverdly as clainmed in claim
-4, said 2 pneumati ¢ nmeans conprising a bl adder. 1 6. A door
assenbly as claimed in claim3, said 2 retracting nmeans conprising a
return sprihg. 4. A door assembly as claimed in claim 3, said

2 moving means comprising pneumatic means engageable with
3 said driver at a location remote from said base.

5. A door assembly as claimed in claim 4, said

2 pneumatic means comprising a bladder.

1 : 6. A door assembly as claimed in claim 3, said
2 retracting means comprising a return spring.

1 7. A door assembly as claimed in claim 1, said

bumper comprising a soft, flexible bead of foam rubber
3 or the like attached to said base.

1 - 8. A door assembly as claimed in claim 7, said

2 contact comprising an elongated web extending along said
3 gap.

1 9 A door assembly as claimed in claim 8, one

2 edge of said web being fixed to said door structure and
3 the opposite edge of said web being movable relative to
4 said door structure.

-10. A door assembly as claimed in claim 9, said
door structure further including an anti-overtravel lip
adjacent said gap engageable with said movable edge of
said contact.
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1 doo imed in claim1l, saidg,

conpri si ?}Véigllg%(ﬁt, f“mmgﬂ'mmﬂoam rubber 3 or thgérpﬁmched
to sai d base. 1 « ¢ Q. m Ay assenbly as clainmed in claim?7, said
2 contact conprising an el ongated web extending along said 3 gap. 1
9 A door assenbly as clainmed in claim@8, one 2 edge of said web being
fixed to said door structure and 3 t bgsapposite edge of said web being
novable relative to 4 sai d door structure. 1 10. A door
assenmbl ¥ as cl ai ndd+i nAc990F FOrs ANy EMI shitelded r noom; esaddt Bepri ncl uding
an anti gover tofpeisling:3 adj acent- sai d gap engageable with said novable
edge of _4 sal d contact. WO 96/ 17507 _ ' .
PCT/ US98/ 14806 a rectangular framework having squaxye.corners, 11. A
door fos an bpposkdelfdees and havtihdlaUp, bottSRPhd SbPPosed side a
rectangyl ar fr. wor k havi ng square corners, 4 opposed taces and havi ng
top, bo tonlgﬂgggﬁposed side 5 edges; 6 a netal shield

. extendi 6g bet weenasmetaddghdeld/ extending|sstwedn| saddt e@gespans carried

by sai dof ramewor k i nding around the daor periphery at _said.
edges, 79 sai a3 ggtrfl?’%gl @é&%{&?g%&% ‘gﬁﬁgecgl()%%tg?%él -FF‘%TU‘“?‘
connect&d to2Bdi @x§RNEHAY arpund the dodit periphexy attsaidl edgesg defined
by saidg 12 sai&ré!&&%&ﬁcaiabéﬁﬂ§3€3ﬂ&ﬂé%JﬂEH ! eétéﬁc%fi faces and 13
extending to said edges; 14 ] sald framework rnctuding a plurality
of suppBrts ceBnected: tRqsAddaE&hdeddsai d space in a direction perpendicul ar

16  tpisaid facea; flat, planar internal space defined by said

12 framework, said space being parallel with said faces and ‘
13 . extending to said edges;: | " |
14 said framework including a plurality of supports

15 extending across said space in a direction perpendicular
16 to said faces; | o

17 a plurality of flat, planar plates, each having an
18 outer, linear border disposed adjacent one of said

19 edges; . - - ' ' |

20 said plates having apertures receiving said

21 supports with clearance permitting movement of said

22 plates toward and away from said edges;

23 first and second force application means for moving
24 said plates respectively outward toward said edges or

25 inward away from said edges:; and ,

26 contact actuating means carried by said borders of
27 said plates for moving said contacts outward in a

28 direction parallel to said faces in response to outward
29 movement of said plates. '

1 ' 12. The door of claim 11 further comprising guide
2 means on at least some of supports for controlling the

3 -movement of said plates.

1 : 13. The door of claim 12, said guide means

including bearing means for limiting movement of each
plate to a direction perpendicular to its border.
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pernmtting novenent of said 22 pl ates toward and away from sai d edges;
23 - first and second force application neans for noving 24 sai d
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1 . 12. The door_of claim1l rther_c i,sing guide 2 nmeans on
at | east sdﬁe oflgﬁiﬁgrF§°?o#ﬁsgh?%gﬁgiﬂ Fﬁggggia§8Venent of said plates.
1 13. The door of claim12, said guide neans 2 i ncl udi ng.
bearing nmeaps for limging v t ~@f |_qte i j on
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- PCT/ US95/ 14806 application means comprising a sprizg touplethdal®Rchof
claim1l, spid fi484 HPace.2 application neans conprising a pneumatic

bl adder spaced 3 inward fromthe border of each plate. 1 15.

- The door of claim 14, said second force 2 application neans conprising a
spring coupled to each 3 said plate.



