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surface. The first surface may face an inside of the enclosure when the door structure
is closed. The door structure includes a number of finger bracket structures mounted
on the first surface. Each one of the finger bracket structures includes a bracket and
one or more finger gaskets coupled to the bracket. The finger gaskets of the finger
bracket structures may contact enclosure brackets mounted around an edge of the
opening of the enclosure when the door structure is closed. A combination of the
finger gaskets in contact with enclosure brackets may create an electromagnetic in-
terference (EMI) shield at the edge of the opening of the enclosure.
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SUPPLY STATION WITH DOOR SHIELD

FIELD OF THE INVENTION

(00011  The present invention generally relates to supply stations that are equipped for
reading radio-frequency identification (“RFID7) tags and more particularly relates to supply

stations with doors that shield radio frequency (“RE”) signals.
BACKGROUND

[0062]  Supply stations such as supply cabinets may be used for storing medical supplies.
Medical supplies may be equipped with RFID tags and the supply cabinet may be equipped
with RF transceivers to transmit RF signals to read RFID tags of medical supplics. In
response to transmit RF signals, the RF transceiver may detect received RF signals from the
RFID tags to generate an inventory list of the medical supplies. Every time the medical
supply door 1s ¢closed the RF transmitter may transmit RF signals to read the RFID tags of

remaining medical supplics to update the inventory list.
SUMMARY

[0003] In some instances, the RF signal may leak outside the supply cabinet or the
transceiver may receive RF signals from outside the supply cabinet. As a result, the RF
transceiver can read RFID tags of ttems outside the supply cabinet or even may read the
RFID tags of items in neighboring supply cabinets. Therefore, it is desirable to seal the
medical supply cabinet against RF signals going out or coming in. In order to scal the supply
cabimnet the body of the supply cabinet may be made of a material that attenuates RF signals.
A door of the supply cabinet can also be made of a material to limit, restrict, or prevent RF
signals from passing through it. It is also desirable to limit, restrict, or prevent RF signal
lcakage from the openings between the door of the supply cabinet and the supplv cabinet

body.

[0004] In many instances, it is desirable to gencrate ap inventory list of the supply items,
such as medical supplies, that may exist in a supply cabinet. For example, the inventory list
may be gencrated when the supply cabinet door closes. The supply items may be equipped
with RFID tags or other tags that may be queried by sending RF signals. The supply cabinet

may be equipped with a transceiver that may include a detector, a processor, and a memory,
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and the transceiver may send and receive RF signals to read the tags and to generate the
inventory list. In these instances, it is desirable that RF signals do not leak to outside of the
supply cabinet and, in particular, RF signals may not leak from outside to inside of the supply
cabinet. Therefore, by electromagnetic interference (“EMIT) shielding the supply cabinet
when the supply cabinet door closes, the transceiver may generate an inventory list of supply

iterns inside the supply cabinet.

[0005] According to various aspects of the subject technology, a door assembly is
described. The door assembly includes a door structure that 1s mounted over an opening of an
enclosure. The door structure includes a body that includes a first surface and a second
surface opposite to the first surface. The first surface faces an inside of the enclosure when
the door structure is ¢losed. The door structure further includes one or more finger bracket
structures that are mounted on the first surface. Each one of the one or more finger bracket
structures mcludes a bracket and one or more finger gaskets that are coupled to the bracket.
The one or more finger gaskets of the one or more finger bracket structures contact one or
more enclosure brackets that are mounted around an edge of the opening of the enclosure
when the door structure is closed. A combination of the one or more finger gaskets in contact
with the one or more enclosure brackets creates an electromagnetic wterference (EMI) shield

at the edge of the opening of the enclosure.

[0006] According {o various aspects of the subject technology, a method of sealing RF
signals inside an EMI shiclded cabinet enclosure is described. The method includes
configuring a door structure fo be mounted over an opening of the EMI shielded cabinet
enclosure. The door structure comprises an EMI shielded body that has a first surface and a
second surface opposite to the first surface. The method includes facing the first surface to an
mside of the EMI shiclded cabinet enclosure when the door structure ¢loses. The method also
inchides mounting one or more finger bracket structures 1o the first surface, Fach one of the
one or more finger bracket structures includes a bracket and one or more finger gaskets
coupled to the bracket. The method further includes mounting one or more enclosure brackets
around an cdge of the opening of the EMI shiclded cabinet enclosure. The method includes
causing the one or more finger gaskets of the one or more finger bracket structures to contact
the one or more enclosure brackets when closing the door structure and sealing the EMI

shiclded cabinet enclosure by closing the door structure.



[0006a] In accordance with an aspect of an embodiment, there is provided a shield
assembly comprising: a closing structure configured to be disposed over an opening of an
enclosure, the closing structure comprising: an inner surface configured to face an inside of the
enclosure when the closing structure is closed; and a finger bracket structure mounted on the
mner surface, the finger bracket structure comprising a bracket and one or more finger gaskets
coupled to the bracket; and an electromagnetic interference (EMI) shielded gasket comprising
one or more enclosure brackets mounted around an edge of the opening of the enclosure,
wherein the one or more finger gaskets are configured to contact the one or more enclosure
brackets when the closing structure is closed, and wherein a combination of the one or more
finger gaskets in contact with the one or more enclosure brackets is configured to create an

EMI shield at the edge of the opening of the enclosure.

[0006b] In accordance with another aspect of an embodiment, there is provided a shield
assembly comprising: a closing structure configured to be mounted over an opening of an
enclosure, the closing structure comprising: an inner surface configured to face an inside of the
enclosure when the closing structure is closed; and a finger bracket structure mounted on the
mner surface, the finger bracket structure comprising a bracket and one or more finger gaskets
coupled to the bracket; and a radio frequency (RF) fence bracket coupled to a frame disposed
around the opening of the enclosure, wherein the RF fence bracket is configured to create a
narrow path between the frame and the closing structure, and wherein the narrow path is
configured to attenuate RF signals passing through the narrow path and shield an edge of the

opening of the enclosure.

[0006¢] In accordance with yet another aspect of an embodiment, there is provided a
method of sealing radio frequency (RF) signals inside an electromagnetic interference (EMI)
shielded enclosure, the method comprising: configuring a closing structure to be mounted over
an opening of the EMI shielded enclosure, wherein the closing structure comprises an inner
surface; facing the inner surface to an inside of the EMI shielded enclosure when the closing
structure closes; mounting a finger bracket structure to the inner surface, wherein the finger
bracket structure comprises a bracket and one or more finger gaskets coupled to the bracket;
mounting a frame around the opening of the EMI shielded enclosure; coupling an RF fence
bracket to the frame; creating a narrow path between the frame and the closing structure by the
RF fence bracket; and attenuating RF signals passing through the narrow path to shield an edge
of the opening of the EMI shielded enclosure.

2a
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[0006d] In accordance with yet another aspect of an embodiment, there is provided a
method of sealing radio frequency (RF) signals inside an electromagnetic interference (EMI)
shielded enclosure, the method comprising: configuring a closing structure to be mounted
over an opening of the EMI shielded enclosure, wherein the closing structure comprises an
mner surface; facing the inner surface to an inside of the EMI shielded enclosure when the
closing structure closes; mounting a finger bracket structure to the inner surface, wherein the
finger bracket structure comprises a bracket and one or more finger gaskets coupled to the
bracket; mounting a frame around the opening of the EMI shielded enclosure; coupling an
EMI shielded gasket comprising a rod to a hinge side of the frame and a hinge side of the
closing structure; shielding the rod from contacting a metal surface when the closing structure
is open; shielding the rod from contacting a metal surface when the closing structure is
closed; and attenuating EMI signals passing through a slot between the closing structure and
the frame to shield an edge of the opening of the EMI shielded enclosure.
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[0067]  The foregoing has outlined generally the features of the present disclosure in order
that the detailed description that follows can be better understood. Additional features and
advantages of the disclosure will be described hereinafter, which form the subject of the

claims.
BRIEF DESCRIPTION OF THE DRAWINGS

[0008]  For a more complete understanding of the present disclosure, and the advantages
thereof, reference is now made to the following descriptions to be taken in conjunction with

the accompanying drawings describing specific aspects of the disclosure, wheremn:

(0069 FIG. 1 illustrates a front view of an example supply cabinet, according to some
aspects of the disclosure.
[0010] FIG. 2 illustrates a top view of an example supply cabinet with ajar door,

according to some aspects of the disclogure.

[0011]  FIG. 3 illustrates a front view of an inside surface of an example cabinet door

structure, according to some aspects of the disclosure.

[0012]  FIG. 4 dlustrates an example finger bracket structure, according to some aspects of

the disclosure.

[0013]  FIG. 3 illustrates a top view at the latch-side of an example cabinet door structure,

according to some aspects of the disclosure.

[0014]  FIG. 6 illustrates a top view at the hinge-side of an example cabinet door structure,

according to some aspects of the disclosure.

[0015]  FIG. 7 illustrates a side cutaway view of an example supply cabinet, according to

some aspects of the disclosure.

[0016]  FIG. 8 illustrates a top view at the latch-side of an example cabinet door structure

with door ajar, according to some aspects of the disclosure.

[0017]  FIG. 9 illustrates a top view at the hinge-side of an example cabinet door structure

with door ajar, according to some aspects of the disclosure.



CA 03098142 2020~10~22

WO 2019/217195 PCT/US2019/030378

[0018]  FIG. 10 illustrates a side cutaway view of an example supply cabinet, according to

some aspects of the disclosure.

[0019] FIG. 11 illustrates a flow diagram of an example process of sealing a supply

cabinet, according to some aspects of the disclosure.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0020]  The detailed description set forth below s intended as a description of various
configurations of the subject technology and is not intended to represent the ondy
configurations in which the subject technology can be practiced. The appended drawings are
meorporated herein and constitute a part of the detailed description. The detailed description
inchides specific details for the purpose of providing a thorough understanding of the subject
technology. However, it will be clear and apparent to those skilled in the art that the subject
technology is not limited to the specific details set forth herein and can be practiced using one
or more implementations. In one or more instances, well-known structures and components
are shown in block diagram form in order to avoid obgcuring the concepts of the subject

cechnology.

[0021] According to some implementations, the subject technology provides a door
assembly for a supply cabinet such as a medical supply cabinet. The supply cabinet can be
used for storing supply tems. In some examples, the supply cabinet can be used for storing
medical supplies. The stems may be equipped with RFID tags or other tags that can be
mvoked by transmitting RF energy, ¢.g., RF signals. The supply cabinet may be eguipped
with RF transmutter for sending RF signals to read RFID tags as well as a receiver and/or
detector to receive the RF signals back from the items and to detect the RFID tags. The
receiver may keep an mmventory of the items inside the supply cabinet. Therefore, it ig

desirable that the transnuitter does not send RF signal outside the supply cabinet.

[0022] In some instances, it is desirable that the receiver does not receive RF signals from
outside the supply cabinet. Thus, the supply cabmet body including the sides, the back, the
top and bottom, and the door may be shielded agaimst EMI such that RF energy is
considerably attenuated when passing through the body the supply cabmet. However, RF
signals may get through the opening that may cxist between a cabinet door and the body of

the supply cabinet.
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[0023} In some examples, the supply cabinet includes a doorframe, and the door is
connected to the doorframe. Openings may exist between the doorframe and the cabinet
door. In some examples, the cabinet door includes a first surface facing an inside of the
supply cabinet and a second surface opposite to the first surface and facing an outside of the
supply cabinet. Around the doorframe, one or more enclosure brackets may be mounted. The
enclosure brackets may extend outside of the cabinet enclosure. The first surface of the
cabinet door facing the inside of the supply cabinet may have an outer border arca and a
recessed inner border area, surrounded by the outer border area. The outer border area may
extend to the edges of the cabinet door. In some examples, the enclosure brackets may be

received in the recessed inner border area when the door is closed.

(0024} Une or more finger bracket structures may be mounted in the recessed mner
border arca next to the outer border arca, with a clearing distance of a predetermined length
from the outer border area. The finger bracket structure may comprise a bracket and one or
more finger gaskets coupled to the bracket. The one or more finger gaskets of the one or more
finger brackets structure may extend in the clearing distance and may touch the enclosure
brackets that are received i the recessed area when cabinet door is closed. The combination
of the enclosure brackets and the finger bracket structures touching each other in the reccssed
arca may provide a primary mechanism to scal the cabinet door of the supply cabinet. The
combination may highly attenate RF coergy existing from the opening between the

doorframe and the cabinet door.

(0025} In some embodiments, a first type of a secondary barrier may exist on the vertical
hinge of the cabinet door to seal the cabinet door. The second barrier may be made of fabric
over foam and may extend from a top of the cabinet door to the bottom of the cabinet door.
The second barrier may further attenuaie RF energy that may exit, ¢.g., escape, or enter from
the hinge-side of the cabinet door. In some embodiments, a second type of secondary barrier
may exist in the form of an RF fence bracket at the latch-side of the cabinet door. The RF
fence bracket may extend from top of the doorframe to bottom of the doorframe. An edge of
the RF fence bracket can create a narrowing with an edge of the cabinet door at the latch-side
of the doorframe to make it difficult for RF energy to exit or enter from the latch-side of the

cabinet door.

[0026] FIG. 1 illustrates a front view of an example supply cabingt, according to some

aspects of the disclosure. As shown, a supply cabinet 100 of FIG. 1 includes a hinge-side
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cabinet wall 106 and a cabinet door structure 102 having a latch 116 and a clear cabinet
window 104, In some examples, cabinet door structure 102 is mounted via a doorframe to
supply cabinet 100. The doorframe may include a latch-side portion 108, a hinge-side portion
110, a top-side portion 112, and a bottom-side portion 114, As the door may swing open,
there may be an opening between the doorframe and cabinet door structure 102, In some
examples, hinge-side portion 110 of the doorframe is coupled to a hinge-side of the cabmet
door structure 102 and latch-side portion 108 of the doorframe is configured to couple to a
latch-side of the cabinet door structure 102, In some embodiments, the doorframe is mounted
around the edge of an opening of cabinet enclosure 210 and enclosure brackets 202 that are
coupled to one or more sides of the doorframe extend outside of cabinet enclosure 210, In
some examples, a door assermbly includes cabinet door structure 102 and the doorframe

coupled to cabinet door structure 102.

(0027} FIG. 2 illustrates a top view of an example supply cabinet with an ajar door,
according to some aspects of the disclosure. As shown supply cabinet 200 of FIG. 2, that is
consistent with supply cabinet 100 of FIG. 1, includes cabinet door structure 102, top-side
206 of supply cabinet, and latch-side cabmet wall 208 of supply cabinct. As shown, cabinet
door strocture 102 1s open and cabinet enclosure 210 is accessible. Supply cabinet 200 also
shows top-side portion 112 of doorframe and latch-side portion 108 of doorframe that are
coupled around the opening of cabinet enclosure 210, In some examples, hinge-side portion
110 of doorframe (FIG. 1) 15 coupled to a hinge-side of cabinet door structure 102 via hinge
rod 212, Additionally, shown in FIG. 2, are enclosure brackets 202, which extend outward
from edges of the doorframe. Enclosure brackets 202 are coupled to the hinge-side portion
110 of the doorframe, the latch-side portion 108 of doorframe, and the top-side portion 112 of
doorframe. In addition, one or more enclosure brackets 202 may be coupled to the bottom-
side portion 114 {not shown} of doorframe. Enclosure brackets 202 are described in more
details with respect to FIGS. 5-10. In some embodiments, bracket 204 is mounted on the
latch-side portion 108 of doorframe. Bracket 204 15 described in more details with respect to
FiG. 5.

[0028]  FIG. 3 illustrates a front view of an inside surface of an example cabinet door
structure, according to some aspects of the disclosure. FIG. 3 shows an inside surface 300 of
cabinet door structure 102 of FIGS. 1 and 2 that is configured to face an inside of supply

cabinet 100. One or more finger bracket structures 302 are coupled to inside surface 300 of
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cabinet door structure 102, In some examples, outer border area 304, which may be elevated,
compared to the rest of inside surface 300, is next to edges 314 of the cabinet door structure
102. In some examples, a recessed inner border arca 312 is recessed compared to the outer
border area 304, and may form a recessed mner border area, positioned between the cabinet
window 104 and the outer border area 304, Finger bracket structures 302 may be coupled to
the inner border area 312 and next to the outer border area 304 with a clearing distance 306 of
a predefined length between the finger bracket structures 302 and the outer border arca 304,
In each side of cabinet door structure 102 there may be more than one finger bracket structure
302 coupled serially, side by side about the door structure 102. Finger bracket structures 302,
as shown in FIG. 3, may be adjusted in position in lefi-to-right/right-to-lett and up-to-
down/down-to-up directions. The clearing distance 306 and finger bracket structures 302 are

described in more detatls with respect to FIGS. 4-10.

(00291  Asshown in FIG. 4, in some embodiments, one or more finger gaskets 402 of the
one or more finger bracket structures 302 of FIG. 3 may contact one or more enclosure
brackets 202 of FIG. 2. The finger bracket structurcs 302 may contact enclosure brackets 202
around an cdge of the opening of the cabinet enclosure 210 when the door structare is closed.
A combination of the finger gaskets 402 in contact with the enclosure brackets 202 may
create an electromagnetic interference (EMI) shield at the edge of the opening of cabinet
enclosure 210, In some examples, enclosure brackets 202 are Electroless Nickel plated to

prevent corrosion and wear.

[0030]  FIG. 4 illustrates an example finger bracket structure, according to some aspects of
the disclosure. As shown, finger bracket structure 302 of FIG. 4 includes finger gasket
structure 408 that includes a plurality of finger gaskets 402. Additionally, finger brackets
structure of 302 includes bracket 404 that may include one or more sloticd boles 406, As
shown by mside surface 300 of figure 3, there may be one or more finger bracket structures
302 on each side of the cabinet door structure. Finger bracket structures 302 can be adjusted
in place through slotted holes 406 via screws and/or nuts and bolts that attach finger bracket
structures to the mside surface of cabinet door structure 102, In some examples, the finger
gaskets 402 of the finger bracket structures 302 are made from Beryllium Copper and are
Electroless Nickel plated to reduce or limit corrosion and wear. In some examples, afier
brackets 404 are adjusted in place, finger gasket structures 408 may be clipped into adjusted

brackets 404, In some embodiments, finger gasket stracture 408 may include a body that
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folds around an edge of bracket 404. In some examples, finger gasket structare 408 may

include a narrow body that is attached to a face of bracket 404,

100317 FIG. 5 illustrates a top view at the latch-side of an example cabinet door structure,
according to some aspects of the disclosure. As shown latch-side view 500 of FI1G. 5 shows
cabinet door structure 102, latch-side portion 108 of doorfranme, and cabinet enclosure 210.
Cabinet door structure 102 includes outer border area 304 and inner border area 312 that is
recessed compared to outer border arga 304. Latch-side view 500 also shows a first finger
bracket structure that is bolted to a top portion of mner border area 312, The first finger
bracket structure includes bracket 404 and finger gasket structure 408. In some examples,
latch-side view 500 is a top view and thus may illustrate a top view of a second finger bracket
structure that is bolted to a latch-side portion of inner border area 312 from top to bottom of
the inner surface of cabinet door structure 102, Thus, latch-side view 500 shows a top view of
the second finger bracket structure that includes finger gasket 402 that is coupled to bracket
514 that is consistent with bracket 404. Latch-side view 500 also includes latch-side clearing
distance 506 that is consistent with cleanng distance 306 of FIG. 3 between bracket 514 and
outer border area 304. Clearing distance 506 may be adjusted through nuts and bolts that

attach bracket 514 to the mnner border area 312.

[0032]  In some embodiments, latch-side view 500 includes enclosure bracket 508 that 1s
consisient with enclosure bracket 202 of FIG. 2, extends along top-side portion 112 of
doorframe, and protrudes out of the cabinet enclosure 210. Enclosure bracket 508 may be
coupled to top-side portion 112 of doorframe as shown in FIG. 2. In some examples, finger
gasket strocture 408 of the first finger bracket structure comes into contact with enclosure
bracket 508 in a clearing distance {not shown) at the top of the door when cabinet door
structure 102 closes. In some embodiments as shown in FIG. 3, bracket 404 of the first finger
bracket structure that 1s coupled to top portion of mner border area 312 may come mto
contact with bracket 514, In some embodiments, as shown in FIG. 3, bracket 5314 of the
second finger bracket structure that is coupled to latch-side portion of inner border area 312
has no clearing distance with bracket 404, In some examples, a distance in the order of a

width of finger gasket 402 may exist between brackets 404 and 514,

[0033]  Also shown 1s a top view of enclosure bracket 512 that is consistent with enclosure
bracket 202, extends along latch-side portion 108 of doorframe, and protrudes out of cabinet

enclosure 210. Enclosure bracket 512 may be coupled to latch-side portion 108 of doorframe
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as shown in FIG. 2 and may protrude from the doorframe into the clearmg distance 506 and
may come into contact with finger gasket 402 when cabinet door structure 102 closes. As
described, enclosure bracket 512 as well as bracket 514 may extend along latch-side portion
108 of doorframe from top to bottom of supply cabinet. Bracket 514 may include a plurality
of finger gaskets 402 that also extend along latch-side portion 108 of doorframe and when
cabinet door structure 102 closes, the plurality of finger gaskets 402 come into contact with
enclosure bracket 512. In addition, RF fence bracket 504 that is consistent with bracket 204
of FIG. 2 may be coupled to Jatch-side portion 108 of doorframe and extends along laich-side
portion 108 of doorframe from top to bottom. When cabinet door structure 102 closes a
narrow path, RF fence gap 510, may be created between cabinet door structured 102 and RF
fence bracket 504. In some examples, RF signals passing through the narrow path may be
attenuated and an EMI shield may be created at the latch-side of the EMI shielded cabinet

enclosure.

[0034]  FIG. 6 illustrates a top view at the hinge-side of an example cabinet door structure,
according to some aspects of the disclosure. As shown, hinge-side view 600 of FIG. 6 shows
cabinet door structare 102, hinge-side portion 110 of doorframe, and cabinet enclosure 210.
Hinge-side view 600 shows hinge rod 212 of FIG. 2 that cabinet door structure 102 may
swing arcund hinge rod 212 to open or close. Cabinet door structure 102 includes outer
border arca 304 and inner border arca 312 that is recessed compared to outer border arca 304,
Hinge-side view 600 also shows the first finger bracket structure that is bolted to the top
portion of inner border arca 312, The first finger bracket stractare includes bracket 404 and
finger gasket structure 408, In some exampleg, hinge-side view 600 is a top view and thus
may illustrate a top view of a third finger bracket structure that is bolted to a hinge-side
portion of inner border area 312 from top to bottom of the inner surface of cabinet door
structure 102, Thus, hinge-side view 600 shows a top view of the third finger bracket
structure that includes finger gasket 402 that is coupled to bracket 614 that is consistent with
bracket 404 of FIG. 4. Hinge-side view 600 also inchides hinge-side clearing distance 610
that is consistent with clearing distance 306 of FIG. 3 between bracket 614 and outer border
arca 304. Clearing distance 610 may be adjusted through nuts and bolts that attach bracket
614 to the inner border arca 312, In some embodiments, bracket 404 that is coupled to top
portion of mner border area 312 may come into contact with bracket 614 of the third finger

bracket structure that is coupled 1o hinge-side portion of inner border area 312. In some
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examples, as shown in FIG. 6, a distance in the order of a width of finger gasket 402 may

exist between brackets 404 and 614.

100351  In some embodiments, hinge-side view 600 includes enclosure bracket 508 that is
also shown in latch-side view 500 of FIG. 5. Enclosure bracket 508 extends along top-side
portion 112 of doorframe, and protrudes out of the cabinet enclosure 210. In some examples,
as shown in FIG. 6, finger gasket structure 408 of the first finger bracket stracture comes into
contact with enclosure bracket 508 in a clearing distance at the top of the door when cabinet

door structure 102 closes.

[0036]  Also shown in FIG. 6 is a top view of enclosure bracket 608 that is congsistent with
enclosure bracket 202, extends along hinge-side portion 110 of doorframe, and protrudes out
of supply cabinet. Enclosure bracket 608 may be coupled to hinge-side portion 110 of
doorframe and may protrude from the doorframe into the clearing distance 610. Enclosure
bracket 608 may come into contact with finger gasket 402 when cabinet door structure 102
closes. As described, enclosure bracket 608 as well as bracket 614 of the third finger bracket
structure may extend along hinge-side portion 110 of doorframe from top to bottom of
cabinet enclosure 210, Bracket 614 may include a plurality of finger gaskets 402 that also
extend along hinge-side portion 110 of doorframe and when cabinet door structure 102
closes, the plurality of finger gaskets 402 come mto contact with enclosure bracket 608, In
some embodiments, rod 606 of a semi-cylindrical shape that mayv be made of fabric-over-
foam and may act as EMI shielded gasket is coupled to hinge-side of cabinet door structure.
Rod 606 mayv extend parallel o the hinge-side from top to botiom of supply cabinet and may
be coupled between the hinge-side 110 of doorframe and cabinet door structure 102. In some
embodiments, rod 606 is shiclded from contacting a metal surface when cabinet door
structure 102 is opened or is closed. Rod 606 may reduce a slot between the cabinet door
structure 102 and doorframe to shield the edge of the opening of the cabinet enclosure 210,

e.g., to shield the edge of the EMI shielded cabinet enclosure.

[0037]  In some embodiments, cabinet enclosure 210 may be sealed against EMT such that
RF signals may not leak out of cabinet enclosure 210 or vice a versa. A body of supply
cabinet 100 shown in FIG. 1, including cabinet door structure 102 and cabinet window 104,
may be made of a material that essentially prevents RF energy from passing through the

supply cabinet body.
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[0038] Leakage paths may exist around cabinet door structure 102 and EMI may exist
due to leakage paths around cabinet door structure 102, To reduce leakage of RF energy, the
primary EMI barrier is the enclosure brackets that cone into contact with finger bracket
structures. The enclosure brackets 202 may touch finger gasket structures 408 and finger
gaskets 402 in the clearing distances between the finger bracket structures and outer border
arca 304 at top, bottom, and the two sides of cabinet door structure 102 to shicld the edge of

the opening of the cabivet enclosure 210.

[0039]  Sccondary EMI barriers may exist along latch-side portion 108 of doorframe and
along hinge-side portion 110 of doorframe between cabinet door structure 102 and cabinet
enclosure 210. RF fence gap 510 is designed to be a narrow gap to create a torturous path as a
secondary EMI barrier at the latch-side to hinder RF energy leakage along the latch-side of
the cabinet door structure 102, Rod 606 may act as a sccondary EMI barrier at the hinge-side

of cabinet door structure 102.

[0040]  In some embodiments, it is important to limuit the leakage of RF energy and at the
same time make sure that cabinet door structure 102 can easily be opened or closed.
Therefore, in some examples, RF fence gap 510 is set at a predetermined distance between
0.01 inches to 0.03 inches, ¢.g., 0.02 inches to keep the RY fence gap 510 small and at the
same time to prevent RF fence bracket 5304 from touching cabmet door structure 102 and
minimize door closing/opening forces. In addition, escape gap 502 may exist in the latch-side
portion of inner border arca 312 batween bracket 514 and enclosure bracket 512, Escape gap
5302 mav be kept between (.35 inches to 0.535 inches, e.g., 0.45 inches 1o make sure finger
gaskets 402 of bracket 5314 may touch enclosure bracket 512 and minimize/reduce door
closing/opening forces. In some embodiments, finger gasket structure 408 of first finger
bracket structure is coupled to bracket 404 such that when cabinet door structured 102 closes
finger gaskets 402 of finger gasket structure 408 touch enclosure bracket 508, The touching
of finger gasket 402 with enclosure bracket 508 may prevents RF energy leakage from top
portion of supply cabinet 100 of FIG.1. In some embodiments, a similar finger bracket
structure may exist at a bottom portion of inner border area 312 of cabinet door structure 102
to prevent RF energy leakage from bottom of supply cabinet 100 of FIGL1. In some
embodiments, a similar escape gap in inner border area 312 may have a width between 0.35
mches to 0.55 inches, ¢.g., 0.45 inches, at top and bottom portions of inner border arca 312.

The escape gap width may be selected to make sure finger gaskets 402 of finger bracket

i1
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structures 408 coupled to the top and bottom portions of inner border area 312 may touch
enclosure bracket 202 protruding from top-side portion 112 and bottom-side portion 114 of
doorframe. In addition, the escape gap width may be sclected to minimize door

closing/opeining forces.

[00417  FIG. 7 illustrates a side cutaway view of an example supply cabinet, according to
some aspects of the disclosure. As shown, cutaway view 700 of supply cabinet of FIG. 7 that
is consistent with supply cabinet 100 of FI(3. 1 includes top EMI barrier 702 and bottom EMI
barrier 704 that are respectively located on top and bottom of cabinet enclosure 210 and may
shield cabmet enclosure 210 from RF signals. Also shown in figure 7 enclosure bracket 202
coupled to top EMI barrier 702 and another enclosure bracket 202 coupled to bottom EMI
barrier 704. Also shown at the top and bottom of figure 7 are finger bracket structures
coupled to cabinet door structure 102, The finger bracket structures include brackets 404 and
finger gasket structures 408 that are 1n contact with enclosure brackets 202 via finger gaskots

402.

(00427  FIG. 8 illustrates a top view at the latch-side of an example cabinet door structure,
according to some aspects of the disclosure. As shown, latch-side 800 essentially includes
same elements shown in FIG. 5 with the difference that cabinet door structure 102 15 shightly
open. As shown m FIG. 8, by opening cabmet door structure 102 finger gasket 402 separated
from enclosure bracket 512 and R¥ fence bracket 504 may be separated from cabinet door
siructure 102, Additionally, finger gasket structure 408 may be separated from enclosure
bracket 508,

[00431  FIG. 9 illustrates a top view at the hinge-side of an example cabinet door structure,
according to some aspects of the disclosure. As shown, hinge-side 900 essentially includes
same clements shown in FI(G. 6 with the difference that cabinet door structure 102 is a
slightly open. As shown in FIG. 9, by opening cabinet door structure 102 finger gasket 402
may be separated from enclosure brackets 608. Additionally, finger gasket structure 408 may

be separated from enclosure bracket 508,

[0044]  FIG. 10 illustrates a side cutaway view of an example supply cabinet, according to
some aspects of the disclosure. As shown, cutaway view 1000 of supply cabinet of FIG. 10
that is consistent with supply cabinet 100 of FIG. 1 includes top EMI barrier 1002 that is

consistent with EMI barrier 702 of FIG. 7 and is located at the top of cabinet enclosure 210

iz
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Cutaway view 1000 also includes enclosure bracket 202 that is coupled to EMI barrier 1002,
Also shown are cabinet door structure 102 and a finger bracket structure that is coupled to
cabinet door structure 102, The finger bracket structure that includes finger gasket structure
408 coupled to bracket 404 may be in contact with enclosure brackets 202 via finger gaskets
402. The cabinet door steucture 102 includes outer border area 304 and nner border area 312.
The finger bracket structure is coupled to top portion of inner border arca 312. Also shown in
FIG. 10 are clearing distance 1004 between outer border arca 304 and bracket 404 of the
finger bracket structure as well as escape gap 1006 between the bracket 404 and enclosure

bracket 202, In some examples, FIG. 10 is a close-up view, at top portion, of FIG. 7.

(0045} FIG. 11 iHustrates a flow diagram of an example process of sealing a supply
cabinet, according to some aspects of the disclosure. Notably, one or more steps of process
1100 described herein may be omitted, performed in a different sequence, and/or combined
with other processes tor various types of applications contemplated herein. Process 1100 can

be performed to seal supply cabinets 100 and 200 of FIGS. 1 and 2.

[0046] The process 1100 begins at step 1102; a door structure 1s mounted over an
opening of the cabinet enclosure. The door structure comprises a body having a first mnterface
and a second mterface. As shown in FIG. 2, cabinet door structure 102 is mounted over
cabinet enclosure 210. In some examples, the cabinet enclosure 1s an EMI shielded cabinet
enclosure and cabinet door structure 102 includes an EMI shielded body. Cabinet door

structure 102 may include a first surface and the second surface opposite to the first surface.

[0047] in step 1104, the first surface is faced to the inside of cabinet enclosure 210 when
cabinet door structure 102 closes. As shown in FIG. 2, door structure 102 has a first surface
that when cabinet door structure 102 closes faces mside of cabinet enclosure 210 that may be

an EMI shielded cabinet enclosure.

[0048] In step 1106, one or more finger bracket structures are mounted to the first
surface. Each finger bracket structure may comprise a bracket and one or more finger gaskets.
As shown in FIG 3, finger bracket structures 302 are mounted to inside surface 300 of cabinet
door structure 102. As shown in FIG 4, cach finger bracket structure 302 includes bracket
404 and one or more finger gaskets 402. In some examples, two or more finger gaskets 402

are coupled to create finger gasket structure 408.
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[0049] In step 1108, one or more enclosure brackets are mounted around an edge of the
opening of the cabinet enclosure 210 that may be an EMI shielded cabinet enclosure. As
shown in FIG. 2, enclosure brackets 202 are coupled to edges of cabinet enclosure 210, In
some embodiments, enclosure brackets 202 are coupled to a doorframe mounted around the
edges of cabinet enclosure 210. In some examples, enclosure bracket 202 may protrude
outside cabinet enclosure 210. Also, as shown in FIG. 3, enclosure bracket 508 that is
coupled to top-side portion 112 of doorframe and protrudes inside a clearing distance at the
top portion of inner border area 312, Additionally, enclosure brackets 512 that is coupled to
the latch-side portion 108 of doorframe protrudes to clearing distance 506 at the latch-side
portion of mner border area 312. As shown in FIG. 6, enclosure bracket 508 that iz coupled to
top-side portion 112 of doorframe may protrude inside the clearing distance (not shown) at
the top portion of inner border area 312. Additionally, enclosure brackets 608 that is coupled
to the hinge-side portion 110 of doorframe protrudes fo clearing distance 610 at the hinge-

side portion of inner border arca 312.

[0050] In step 1110, one or more finger gaskets are caused to come into contact with one
or more enclosure brackets when closmg the door structure. As shown in FIG. 5, by closing
the cabinet door structure 102, enclosure bracket 312 comes into contact with one or more
finger gaskets 402, which creates an EMI shield at the latch-side portion 108 of doorframe
between the doorframe and cabinet door structure 102. Additionally, finger gaskets 402 (not
shown) of finger gasket structure 408 at the top portion of inner border arca 312 come into
contact with enclosure bracket 308, which creates an EMI shicld at top-side portion 112 of
doorframe between the doorframe and cabinet door structure 102, As shown in FIG. 6, by
closing cabinet door structure 102, enclosure bracket 608 comes into contact with one or
more finger gaskets 402, which creates an EMI shield at the hinge-side portion 110 of
doorframe between the doorframe and ¢abinet door structure 102, Similarly, an EMI shicld
may be created at bottom-side portion 114 of doorframe between the doorframe and cabinet

door structure 102,

[0051]  Instep 1112, cabinet enclosure is sealed by closing the door structure. As
described, cabinet enclosure 210 may be EMI shielded. Additionally, a body of cabinet door
structure 102 may alsc be EMI shielded. In some examples, there may be small openings
between cabinet door structure 102 and one or more of hinge-side portion 110 of the

doorframe, top-side portion 112 of doorframe, bottom-side portion 114 of doorframe, and
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latch-side portion 18 of doorframe. Thus, RF signals may pass through the openings between
cabinet door structure 102 and one or more portions of doorframe and as a result, cabinet
enclosure 210 may not be EMI shielded, ¢.g., may not be scaled from RF signals. As
described above, by closing cabinet door structure 102 over cabinet enclosure 210, finger
gaskets 402 come into contact with enclosure branch 202 at hinge-side portion 110, top-side
portion 112, bottom-side portion 114, and latch-side portion 108 of the doorframe. Thus, the

supply cabinet becomes EMI shiclded.

[00521 The present disclosure is provided to enable anv person skilled in the art to
practice the vanous aspects described herem. The disclosure provides various examples of
the subject technology, and the subject technology is not limited to these examples. Various
modifications to these aspects will be readily apparent to those skilled in the art, and the

generic principles defined herein may be applied to other aspects.

[0053] A reference to an element in the singular is not intended to racan “one and only
one” unless specifically so stated, but rather “one or more.” Unless specifically state
otherwise, the term “some” refers 1o one or more. Pronouns in the masculing (¢.g., his)
mnclude the feminine and neuter gender (e.g., her and its) and vice versa. Headings and

subhcadings, if anv, arc used for convenience only and do not limit the mvention.

[00541 The word “exemplary”™ is used herein to mean “serving as an example or
Hustration.” Any aspect or design described herein as “exemplary” 18 not necessarily to be
construed as preferred or advantageous over other aspects or designs. In one aspect, various
alternative configurations and operations described herein may be considered to be at least

equivalent.

[0055] As used herein, the phrase “at least one of " preceding a series of items, with the
term “or” to separate any of the items, modifics the list as a whole, rather than cach item of
the hist. The phrase “at least one of” does not require selection of at least one item; rather, the
phrase allows a meaning that includes at least one of any one of the items, and/or at least one
of any combination of the items, and/or at least one of each of the items. By way of example,
the phrase “at least one of A, B, or C” may refer to: only A, only B, or only C; or any

combination of A, B, and C.

[0056] A phrase such as an “aspect” does not imply that such aspect is essential to the

subject technology or that such aspect applies to all configorations of the subject technology.

is



A disclosure relating to an aspect may apply to all configurations, or one or more
configurations. An aspect may provide one or more examples. A phrase such as an aspect
may refer to one or more aspects and vice versa. A phrase such as an “embodiment” does not
imply that such embodiment is essential to the subject technology or that such embodiment
applies to all configurations of the subject technology. A disclosure relating to an
embodiment may apply to all embodiments, or one or more embodiments. An embodiment
may provide one or more examples. A phrase such an embodiment may refer to one or more
embodiments and vice versa. A phrase such as a “configuration” does not imply that such
configuration is essential to the subject technology or that such configuration applies to all
configurations of the subject technology. A disclosure relating to a configuration may apply
to all configurations, or one or more configurations. A configuration may provide one or
more examples. A phrase such a configuration may refer to one or more configurations and

vice versa.

[0057] In one aspect, unless otherwise stated, all measurements, values, ratings, positions,
magnitudes, sizes, and other specifications that are set forth in this specification, including in
the claims that follow, are approximate, not exact. In one aspect, they are intended to have a
reasonable range that is consistent with the functions to which they relate and with what is

customary in the art to which they pertain.

[0058] It is understood that the specific order or hierarchy of steps, operations or
processes disclosed is an illustration of exemplary approaches. Based upon design
preferences, it is understood that the specific order or hierarchy of steps, operations or
processes may be rearranged. Some of the steps, operations or processes may be performed
simultancously. Some or all of the steps, operations, or processes may be performed
automatically, without the intervention of a user. The accompanying method claims, if any,
present elements of the various steps, operations or processes in a sample order, and are not

meant to be limited to the specific order or hierarchy presented.

[0059] All structural and functional equivalents to the elements of the various aspects
described throughout this disclosure that are known or later come to be known to those of
ordinary skill in the art are intended to be encompassed by the claims. Moreover, nothing
disclosed herein is intended to be dedicated to the public regardless of whether such

disclosure is explicitly recited in the claims. Furthermore, to the extent that the term
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“include,” “have,” or the like is used, such term is intended to be inclusive in a manner
similar to the term “comprise” as “comprise” is interpreted when employed as a transitional

word in a claim.
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What is claimed is:
1. A shield assembly comprising:
a closing structure configured to be disposed over an opening of an enclosure, the
closing structure comprising:
an inner surface configured to face an inside of the enclosure when the closing
structure is closed; and
a finger bracket structure mounted on the inner surface, the finger bracket
structure comprising a bracket and one or more finger gaskets coupled to the bracket;
and
an electromagnetic interference (EMI) shielded gasket comprising one or more
enclosure brackets mounted around an edge of the opening of the enclosure,
wherein the one or more finger gaskets are configured to contact the one or more
enclosure brackets when the closing structure is closed,
and wherein a combination of the one or more finger gaskets in contact with the one or
more enclosure brackets is configured to create an EMI shield at the edge of the opening of the

enclosure.

2. The shield assembly of claim 1, wherein the closing structure comprises one of an EMI

shiclded clear window and an EMI shielded body having the inner surface.

3. The shield assembly of claim 1, wherein the EMI shielded gasket is a first EMI shielded
gasket and further comprising a second EMI shielded gasket disposed along a portion of the

opening of the enclosure.

4. The shield assembly of claim 3, wherein the second EMI shielded gasket comprises one

of a rod and fabric over foam.

5. The shield assembly of claim 3, wherein the second EMI shielded gasket is coupled to
a hinge side of the closing structure, and wherein the second EMI shielded gasket extends in
parallel to the hinge side of the closing structure from top to bottom of the enclosure and is

coupled between a frame and the closing structure.

6. The shield assembly of claim 5, wherein the second EMI shielded gasket reduces a slot

between the closing structure and the frame.
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7. The shield assembly of claim 3, wherein the EMI shield at the edge of the opening of
the enclosure is a primary EMI barrier, and wherein the second EMI shielded gasket comprises

a secondary EMI barrier at a hinge side of the closing structure.

8. A shield assembly comprising:
a closing structure configured to be mounted over an opening of an enclosure, the
closing structure comprising:
an inner surface configured to face an inside of the enclosure when the closing
structure is closed; and
a finger bracket structure mounted on the inner surface, the finger bracket
structure comprising a bracket and one or more finger gaskets coupled to the bracket;
and
a radio frequency (RF) fence bracket coupled to a frame disposed around the opening
of the enclosure, wherein the RF fence bracket is configured to create a narrow path between
the frame and the closing structure, and wherein the narrow path is configured to attenuate RF

signals passing through the narrow path and shield an edge of the opening of the enclosure.

9. The shield assembly of claim 8, wherein the one or more finger gaskets are configured
to contact one or more enclosure brackets mounted around the edge of the opening of the
enclosure when the closing structure is closed, and wherein a combination of the one or more
finger gaskets in contact with the one or more enclosure brackets is configured to create an

electromagnetic interference shield at the edge of the opening of the enclosure.

10.  The shield assembly of claim 1 or claim 9, wherein the inner surface of the closing
structure includes an outer border area and an inner recessed area surrounded by the outer
border area, wherein the outer border area extends from the inner recessed arca to an edge of
the closing structure, wherein the finger bracket structure is mounted inside the inner recessed
arca next to the outer border area with a clearing distance of a predefined width between the
finger bracket structure and the outer border area;

wherein the one or more enclosure brackets protrude outside the edge of the opening of
the enclosure and when the closing structure is closed the one or more enclosure brackets
extend into the clearing distance between the finger bracket structure and the outer border area;

and
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wherein the one or more finger gaskets are configured to contact the one or more
enclosure brackets in the clearing distance between the finger bracket structure and the outer

border area to shield the edge of the opening of the enclosure.

11.  The shield assembly of claim 8, wherein the closing structure comprises a body having

the inner surface, and wherein the body is electromagnetic interference shielded.

12. The shicld assembly of claim 5 or claim 8, wherein the frame comprises a top-side, a
bottom-side, a hinge-side, and a latch-side, wherein one or more enclosure brackets are coupled

to at least one of the sides of the frame.

13.  The shield assembly of claim 12, further comprising an electromagnetic interference
shielded gasket parallel to the hinge-side and coupled between the hinge-side of the frame and
the closing structure, wherein the electromagnetic interference shielded gasket is configured to

shield the edge of the opening of the enclosure.

14.  Theshield assembly of claim 12, wherein the RF fence bracket is parallel to and coupled
to the latch-side of the frame.

15.  The shield assembly of claim 1 or claim 8, further comprising:
an RF transceiver inside the enclosure, wherein the RF transceiver is configured to
transmit an RF signal to detect one of wirclessly activated tags and RFID tags inside the

enclosure.

16.  The shield assembly of claim 8, wherein the closing structure includes an

electromagnetic interference shielded clear window.

17.  The shield assembly of claim 1 or claim 8, wherein the one or more finger gaskets are

made from beryllium copper and are electroless nickel plated.

18. A method of sealing radio frequency (RF) signals inside an electromagnetic
interference (EMI) shielded enclosure, the method comprising:
configuring a closing structure to be mounted over an opening of the EMI shielded

enclosure, wherein the closing structure comprises an inner surface;
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facing the inner surface to an inside of the EMI shielded enclosure when the closing
structure closes;

mounting a finger bracket structure to the inner surface, wherein the finger bracket
structure comprises a bracket and one or more finger gaskets coupled to the bracket;

mounting a frame around the opening of the EMI shielded enclosure;

coupling an RF fence bracket to the frame;

creating a narrow path between the frame and the closing structure by the RF fence
bracket; and

attenuating RF signals passing through the narrow path to shield an edge of the opening
of the EMI shielded enclosure.

19.  The method of claim 18, further comprising:

mounting an EMI shielded gasket parallel to a hinge-side of the frame, wherein the EMI
shielded gasket is coupled between the hinge-side of the frame and the closing structure, and
is configured to shield the edge of the opening of the EMI shielded enclosure; and

closing an RF opening between the hinge-side of the frame and the closing structure to
reduce RF leakage.

20.  The method of claim 18, further comprising:

coupling the RF fence bracket to a latch-side of the frame with the RF fence bracket
disposed parallel to the latch-side of the frame, wherein the RF fence bracket is made of an
EMI shielded material.

21. A method of sealing radio frequency (RF) signals inside an electromagnetic
interference (EMI) shiclded enclosure, the method comprising:

configuring a closing structure to be mounted over an opening of the EMI shielded
enclosure, wherein the closing structure comprises an inner surface;

facing the inner surface to an inside of the EMI shielded enclosure when the closing
structure closes;

mounting a finger bracket structure to the inner surface, wherein the finger bracket
structure comprises a bracket and one or more finger gaskets coupled to the bracket;

mounting a frame around the opening of the EMI shielded enclosure;

coupling an EMI shielded gasket comprising a rod to a hinge side of the frame and a

hinge side of the closing structure;
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shielding the rod from contacting a metal surface when the closing structure is open;

shielding the rod from contacting a metal surface when the closing structure is closed;
and

attenuating EMI signals passing through a slot between the closing structure and the

frame to shield an edge of the opening of the EMI shielded enclosure.

22.  Themethod of claim 18 or claim 21, further comprising:

causing the one or more finger gaskets to contact one or more enclosure brackets
mounted around the edge of the opening of the EMI shielded enclosure when the closing
structure is closed; and

creating an EMI shield at the edge of the opening of the enclosure with a combination

of the one or more finger gaskets in contact with the one or more enclosure brackets.

23.  The method of claim 18 or claim 21, further comprising:
providing an RF transceiver inside the EMI shielded enclosure; and

transmitting an RF signal to detect wirelessly activated tags inside the EMI shielded enclosure.

24.  The method of claim 18 or claim 21, wherein the inner surface of the closing structure
includes an outer border area and an inner recessed area surrounded by the outer border area,
wherein the outer border area extends from the inner recessed area to an edge of the closing
structure, wherein the method further comprises:

mounting the finger bracket structure inside the inner recessed area next to the outer
border area; and

providing a clearing distance of a predefined width between the finger bracket

structure and the outer border area.

25. The method of claim 24, further comprising:

arranging one or more enclosure brackets to protrude outside the edge of the opening
of the EMI shielded enclosure; and

extending the one or more enclosure brackets into the clearing distance between the

finger bracket structure and the outer border area when the closing structure closes.
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1100

Mount a door structure over an opening of a cabinet enclosure, the door
structure comprises a body having a first surface and a second surface

1102

;

Face the first surface {o an inside of the cabinet enclosure when the door
structure closes

1104

;

Mount one or more finger bracket structures to the first surface, sach
finger bracket structure comprises a bracket and one or more finger
gaskets

1106
/

;

Mount one or more enclosure brackets around an edge of the opening of
the cabinet enclosure

1108

;

Cause the one or more finger gaskets {o contact the one or more
enclosure brackeis when closing the door structure

1110

!

Seal the cabinet enclosure by closing the door structure

1112

FIG. 11
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