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TITLE OF INVENTION 

DOOR SYSTEM FOR AIRFLOW CONTROL 

FIELD OF THE INVENTION 

[000i The present invention relates to airflow control devices and, in 

particular to door systems for airflow control in data centers. 

BACKGROUND OF THE INVENTION 

[0002] Modern data centers house large numbers of computer servers 

and other electronic equipment, typically housed in rows of equipment 

cabinets, in which a plurality of devices are mounted in a closely spaced 

relation within the cabinets. In operation, the densely arranged devices 

generate substantial heat, which must be removed in order to prevent 

overheating and malfunction of the equipment. The individual devices are 

generally provided with internal fans, which pull cooling air through the unit. 

However, because of the high density of the equipment, it is customary to 

provide substantial air conditioning systems to supply cooled air to the fronts 

of the cabinets, available to be drawn through the individual servers by their 

internal fans. 

[0003] 	Operating efficiency of the cooling systems has become 

an increasing problem as the power output of the servers has been 

progressively increased and the expense of cooling them has become very 

meaningful. A significant aspect of controlling cooling costs is the prevention 

or minimization of mixing of the cooled air at the front of the cabinet with warm 

air in the data center. Where mixing is allowed to occur outside of the 

servers, the efficiency of the NC equipment is compromised due to the lower 

temperature differential between the air returned to and the cooled air 

delivered by the NC equipment. Accordingly, the capacity of the A/C 
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equipment must be enlarged, resulting in increased capital investment and 

increased operational expense. 

[0004] 	Among the techniques employed at modern data centers 

to improve efficiency is arranging rows of server cabinets in hot- and cold-air 

aisles. Typically, two rows of server cabinets are oriented back-to-back, with 

cool air being supplied to the fronts of the rows (forming cold aisles) and warm 

air being collected in the hot aisle between the two rows, which is then 

returned to the NC unit. This technique represents an improvement over 

previous arrangements but still permits considerable quantities of the cool air 

to bypass the servers and mix with warm air, 

[0005] 	Other techniques employed in modern data centers are 

complete air containment (i.e., complete enclosure) and partial air 

containment. Complete air containment involves completely closing off an 

aisle, for example a cold-air aisle, between rows of server cabinets. In 

complete air containment, roof baffles are connected between the top portions 

of adjacent rows of server cabinets, to create an upper barrier, and doors (or 

walls) are connected between side potions of the cabinets at the ends of 

adjacent rows, to create side barriers. The floor of the server room and the 

cabinets provide the remaining sides of the complete enclosure. In a cold-air 

aisle, for example, perforations in the floor panels allow cooled air to flow into 

the enclosed cold-air aisle and then to the servers. 

[0006] 	In partial air containment systems, the system does not 

completely enclose the area between adjacent rows of cabinets. The purpose 

and intention of partial air containment systems is to inhibit undesirable 

airflow, but at the same time provide benefits of an open aisle configuration. 

[0007] 	The present invention seeks to provide improved 

arrangements for closing or partly closing the ends of the access aisles using 

novel door assemblies that can be quickly and conveniently installed and 
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uninstalled in order to accommodate the changing configurations and 

requirements of typical modern data centers. 

SUMMARY OF THE INVENTION 

[0008] 	The door system of the invention provides a tool-less, 

modular and reusable aft containment system designed, and particular 

suitable for, modern data centers. The system is highly configurable and 

effectively isolates hot and cold air mixing between adjacent hot- and cold-aft 

aisles in an efficient and cost-effective manner. 

[0009] The door system is suitable to manage airflow to and from an 

aisle formed by adjacent rows of equipment cabinets, and other uses. The 

door system includes a door panel and at least one hinge assembly secured 

to the door panel. The hinge assembly has a base forming a mounting 

surface operable to contact a vertical support, and the hinge assembly has at 

least one magnet operable for magnetic connection to a metallic portion of the 

vertical support. The magnet is selectively movable relative to the base into a 

connected position wherein the magnet is positioned to magnetically mount 

the hinge assembly to the vertical support, and the magnet is selectively 

movable into a disconnected position wherein the magnet is positioned to 

allow removal of hinge assembly from the vertical support. 

[0010] The magnet has a contact surface and, in the connected 

position, the contact surface of the magnet is substantially coplanar with the 

mounting surface of the base of the hinge assembly. In the disconnected 

position, the contact surface of the magnet is substantially spaced from the 

mounting surface of the base, and is displaced in a direction perpendicular to 

the mounting surface of the base, relative to the position of the contact 

surface of the magnet in the connected position. 

[0011] The hinge assembly has a cylindrical recess fixed relative to the 

base and the cylindrical recess has first threads, for example internal threads. 
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The hinge assembly has a magnet carrier having a cylindrical portion with 

second threads, for example external threads, which are engaged with the 

first threads of the cylindrical recess. The magnet is connected to the magnet 

carrier arid is selectively movable into the connected and disconnected 

positions by rotation of the magnet carrier relative to the base. The magnet 

carrier has a manually engageable gripping element for controlled rotation of 

the magnet carrier with respect to the base to selectively move the magnet 

into the connected and disconnected positions. 

10012] The hinge assembly has a vertically aligned registration tab 

projecting from the base which is adapted to engage a vertical slot in the 

vertical support structure, and preferably two of said hinge assemblies are 

provided with said registration tabs. A vertically adjustable leveling foot is 

mounted to the hinge assembly, and the leveling foot being operable to 

engage a floor surface. 

100131 A vertically adjustable door support assembly is mounted to the 

hinge assembly, and the door support assembly includes a hanger bracket of 

inverted L-shaped configuration having vertical and horizontal bracket 

elements. A magnet is secured to the horizontal bracket element for 

engagement with a horizontal support, and the vertical bracket element is 

connected to the base of the hinge assembly and is vertically adjustable with 

respect to the base. The base of the hinge assembly has a lateral extension, 

and the vertical bracket element being connected to the lateral extension, 

The lateral extension of the base having a plurality of outwardly projecting 

threaded studs. The vertical bracket element having a plurality of vertically 

elongated slots aligned with said threaded studs, and an internally threaded 

knob engaging each of the threaded studs for manually securing the vertical 

bracket element to the lateral extension. 

10014] The door system can be installed in data center environment 

having a first row of equipment cabinets, where the vertical support surface 
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comprises a metallic portion of a side wall of an equipment cabinet in the first 

row, and the hinge assembly is mounted to the first side wall. A second row 

of equipment cabinets forms an aisle between the first and second row, and 

the door panel extends into the aisle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] 	Fig. 1 is a perspective view of an embodiment of a door 

system constructed in accordance with the invention, in a data center 

environment. 

[0016] 	Fig. 2 is a perspective view of an embodiment of the door 

system showing an equipment cabinet with a door assembly mounted on a 

side thereof. 

[0017] 	Fig. 3 is an enlarged perspective view of the door system 

of Fig. 2. 

[0018] 	Fig. 4 is an exploded perspective view showing features 

of the hinge assembly of the door system of Fig. 3. 

[0019] 	Fig. 5 is an exploded perspective view showing the hinge 

assembly of Fig. 3 and the manner of its attachment to a door panel. 

[0020] 	Fig. 6 is a fragmentary cross sectional view as taken 

generally along line 6-6 of Fig. 3. 

[0021] 	Figs. 7, 8 and 9 are a front perspective view, a rear 

perspective view, and a side elevational view, respectively, of a magnet 

assembly forming a part of the invention. 

[0022] 	Fig. 10 is a perspective view of a hinge housing forming a 

part of the invention. 

[0023] 	Fig. 11 is a rear view of a top hinge assembly 

incorporated into the door assembly of the invention. 
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[0024] 	Fig. 12 is a rear view of a lower hinge assembly 

incorporated into the door assembly of the invention. 

[0025] 	Fig. 13 is an exploded perspective view showing features 

of a door panel assembly and mounting arrangement. 

[0026] 	Fig. 14 is a fragmentary side elevationai view of a server 

cabinet on which a door assembly according to the invention is mounted, the 

door assembly being displayed in an outwardly open position. 

[0027] Fig. 15 is a perspective view of a sealing element optionally 

attachable to the door panel of the door system. 

[0028] Fig. 16 is a top plan view of the sealing element of Fig. 15. 

DETAILED DESCRIPTION OF THE INVENTION 

[0029] Referring to Fig. 1, the door system provides a modular and 

reusable air containment system which is particularly suitable for modern data 

centers having rows of cabinets for servers and other computer equipment 

oriented back-to-back, with cool air being supplied to the fronts of the rows 

(forming cold aisles) and warm air being collected in the hot aisle between the 

two rows, which is then returned to the A/C unit. The new door system can be 

installed in few minutes, right out of the box, without the need for tools, and 

serves to effectively isolate hot- and cold-air aisles in an efficient and cost-

effective mariner. 

[0030] A pair of door assemblies 12 can attach to side wall panels 20 of 

opposed equipment cabinets 22 at the end of an access aisle (or to other 

support structure, such as a support column). The doors inhibit horizontal 

airflow into and out of the aisle to reduce hot- and cold-air mixing which is 

otherwise a common problem at the ends of the aisles. The doors can also 

slightly increase pressure in the aisle, which, in the cold-air aisle, can improve 

airflow and reduce server inlet temperatures, especially at the ends of rows of 

servers. 
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[0031] Typically, the width of an aisle, that is, the distance separating 

adjacent rows of cabinets in an aisle, is about 48 inches. The door panel 

assemblies 12 can be provided in pairs each having, for example, a width of 

15 inches such that, when closed, a pair of door assemblies 12 will provide a 

gap between their opposed outer edges of about 18 inches, which may be 

suitable for use in a cold-air aisle. Alternately, the door assemblies 12 can be 

provided in pairs having widths of about 23 inches, such that when the doors 

are closed there is a small gap of 1-2 inches between them, in order to 

substantially fully close off the aisle, as may be suitable for use in a hot-air 

aisle. Alternatively, a single door can be provided, for example in a width of 

about 48 inches, to completely close an aisle, or in another width. The doors 

preferably have a height substantially equal to the height of the cabinets, for 

example 78.3 inches to 82.5 inches. 

[0032] Referring Figs. 2-16, in an embodiment of the invention, the 

door system 10 includes a door panel assembly 12 supported by vertically 

spaced hinge assemblies 14, 16, 18 (for example three hinge assemblies) 

which connect the door assembly to a vertical support structure, such as a 

side wall panel 20 of a server cabinet 22 or other suitable structure. A typical 

server cabinet 22 will have vertical side wall panels 20 and a horizontal top 

panel 23, which are typically orthogonal. 

[0033] Each hinge assembly 14, 16, 18 preferably includes a saloon-

style, double-acting hinge 24 which permits the door to swing in either 

direction (i.e., bi-directional) and includes a bias, such as a spring bias, which 

biases the door assembly 12 into a closed, or rest, position (as depicted in 

Figs. 1 and 2). Preferably, the double-acting hinges 24 provides the door with 

at least 270 degrees of overall movement such that the door can open fully 

both into and out of an aisle. Specifically, the hinges 24 preferably permit the 

door to pivot inwardly at least 90 degrees from the closed/rest position into the 

aisle, such that the door can be effectively folded against, or closely adjacent 

to and substantially parallel to, the front 21 of the cabinet 22 to which it is 
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attached. Further the hinges 24 permit the door to pivot in an opposite 

direction (i.e., outward and away from the aisle), at least 180 degrees from the 

closed or rest position, as shown in Fig. 14, such that the door can be 

substantially folded against or closely adjacent, and substantially parallel to 

the side wall panel 20 of the cabinet 22. 

[0034] The double acting hinges 24 are positioned such that, as the 

door pivots into the aisle, a door panel 54 (Fig. 6) will pivot about a first pivot 

axis 27 and fold against the front panel 21 but will not engage or contact the 

corner of the cabinet 22 formed by the side and front 20, 23 panels. To this 

end, the first pivot axis 27 and a second pivot axis 28 of the double acting 

hinges 24 are vertically oriented and preferably positioned adjacent to but 

spaced a short distance rearwardly from a plane 25 in which the (aisle-facing) 

front panel 21 of the cabinet 22 lies. In particular, the first pivot axis 27 of the 

hinge 24, located adjacent the side 20 of the cabinet 22, is spaced rearwardly 

from the front panel plane 25 a distance less than or equal to a distance 

between the first pivot axis 27 and a plane 29 in which an inner surface 80 of 

the door panel 54 lies when in the closed/rest position. To assist in this 

alignment, each hinge assembly 14, 16, 18 preferably includes a vertically 

aligned registration tab 78 (Fig. 6) extending perpendicularly from a cabinet-

facing side of a hinge housing 34 or base 40 and positioned to align with and 

extend Into a vertical gap 79 formed in the side 20 of the cabinet 22 (e.g., 

between the cabinet frame and a cabinet door provided at the front of the 

cabinet), to provide for a proper and consistent positioning and alignment of 

the hinge assemblies, and the door panels supported thereby, relative to the 

cabinet. In the illustrated embodiment of the invention, the registration tab 78 

is secured to the hinge housing 34 by a base portion 81 disposed at right 

angles to the tab 78 and secured by screws 82 or other means (Fig. 11). 

[0035] Each of the hinge assemblies 14, 16, 18 can include a hinge 

housing 34 and a hinge base 40 (Figs. 6, 11, 12) (Fig. 12) connected to the 

hinge housing, Each hinge housing 34 is preferably formed of injection- 
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molded plastic and each hinge base 40 is preferably formed of metal. 

However, other suitable materials may be used for these components. Each 

double-acting hinge 24 is attached, by screws 43 of other suitable fastening 

means, to a hinge mounting surface 46 of the associated hinge housing 34. 

The hinge mounting surface 46 preferably is oriented perpendicular to the 

hinge base 40 and side wall panel 20 of the server cabinet 22, and parallel to 

the front 21 of the server cabinet 22. In the closed or rest position, the door 

panel 54 of the door assembly 12 is substantially parallel to the hinge base 40 

and to the side 20 of the cabinet 22, and is perpendicular to the front 21 of the 

cabinet 22. 

[0036] The double acting hinges 24 can comprise a first mounting plate 

44 (Fig. 6) secured in fixed relation to the hinge housing 34 by the screws 43. 

The first mounting plate 44 mounts a first spring hinge assembly 45. The first 

spring hinge assembly 45 is fixed to one edge of a second mounting plate 47 

which normally directly overlies the first mounting plate 44 and is fixed at its 

opposite edge to a second spring hinge assembly 48. The second spring 

hinge assembly 48 is fixed to one edge of a third mounting plate 49 which 

normally overlies the second mounting plate and in turn is fixed to a door-

attachment bracket 52 by screws 53. When the door assembly 12 swings 

outwardly, an entire subassembly of the door panel 54, its mounting bracket 

52, the second spring hinge assembly 48 and the second and third mounting 

plates 47, 49 pivot about the axis 28 of the first spring hinge assembly 45. 

When the door assembly swings inwardly, the only the door panel 54, bracket 

52 and third mounting plate 49 pivot about the axis 27 of the second spring 

hinge assembly 48. When swung in either direction, the spring action of the 

spring hinge assembly 45 or 48 tends to return the door assembly to its rest 

position, wherein the door is parallel to the side 20 of the server cabinet 22, 

and perpendicular to a front 21 of the cabinet. 

[0037] One or more of the hinge assemblies 14, 16, 18 of each door 

panel assembly 12 can include a damper 30 which engages the door 
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assembly 12 to dampen the rotation of the door assembly 12 as it swings 

back from an opened position. Each damper 30 is attached to a damper 

mounting surface 56 of the associated hinge housing 34 which is spaced from 

and parallel to the hinge base 40. The damper 30 can be a piston-type 

damper having a piston 32 oriented to move parallel to the hinge base 40 and 

aligned to engage and resist the approach of an associated door attachment 

bracket 52 of the door assembly 12, as the door panel assembly 12 swings 

back into the closed (rest) position after either an inward or outward opening 

of the door. 

[0038] The door assembly 12 preferably includes one or more sealing 

strips 122 along the length of the inner edge of the door panel 54 to fill a gap 

between the door panel and the cabinet, at least when the door is in the rest 

position (Fig. 6). Further, the door assembly 12 preferably includes a flip-

down type door stop 124 connected to an inner surface of the door panel 

which can engage the floor to maintain the door in a position and in particular 

any outwardly open position. 

[0039] When mounted to the cabinet 22, a back 35 of the hinge 

housing 34, and/or a mounting surface of the base 40 are in contact with the 

side wall panel 20 of the cabinet 22, and a front 37 of the hinge housing 34 

faces laterally outward from the side wall 20 of the cabinet. Preferably, the 

base 40 includes a thin, resiliently deformable pad 31, which can be formed of 

rubber or neoprene for another suitable material, forming at least a part of a 

cabinet-facing mounting surface of the base 40. A purpose of the resilient 

pad 31 is to provide a high-friction surface contacting the side wall panel 20, 

so that the hinge assemblies do not slide on the surface of the side wall panel 

20. 

[0040] Each hinge assembly 14, 16, 18 includes one or more 

(preferably two, spaced apart) magnet assemblies 58 which are adapted to 

removably magnetically connect the hinge assembly to the side wall panel 20 
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of the outermost server cabinet 22 to support the door system 10. Each 

magnet assembly 58 is hand-rotatable (i.e., twistable) in a manner that 

permits the magnet assembly 58 to be selectively connected to and 

disconnected from the server cabinet (or other magnetic structure) by 

appropriate rotation of the magnet assembly. 

10041] Each magnet assembly 58 has a hollow, cylindrical magnet 

carrier 62, preferably of molded plastic, which is provided with external 

threads 64 and with a gripping element 66 extending from a top of the magnet 

carrier 62. A permanent magnet 68 is mounted within the magnet carrier 62 

by a fastener, such as screw 69 or other suitable fastening means. In a 

typical installation, the magnet 68 can be cylindrical (e.g., annular) and can 

have a diameter of about 1.5 inches and a thickness of about 3/8 inches. The 

magnet 68 can be formed of a very strongly magnetized rare earth magnet or 

other suitable material, such as ferrite, Alnico, MdFeB or the like and each 

can provide about 100 lbs of pull strength, for a total of over 200 lbs of pull 

strength for each hinge assembly having two magnet assemblies. Preferably, 

the magnets 68 are ring magnets and are axial magnetized. The magnets 68 

are preferably aligned with the polarization in the same direction (for example 

perpendicular toward or away from the side wall 20 of the cabinet 22) such 

that overlapping or adjacent portions of the magnetic fields thereof do not 

interfere and/or are additive. 

10042] The gripping element 66 preferably spans the full diameter of 

the magnet carrier 62 and preferably has an axial length (height) of about 1/2 

inch to provide sufficient grip and torque leverage to enable the magnet 

assembly 58 to be twisted by hand for disconnecting a hinge assembly 14, 16, 

18 from a cabinet wall. A cabinet facing contact surface of the magnet 68 

preferably extends outwardly from a bottom of the magnet carrier 62 at least a 

short distance (Fig. 9) to allow the magnet to contact the side wall panel 20 of 

the cabinet 22 when the hinge assembly is being connected. 
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[0043] For each magnet assembly 58, the hinge assemblies includes a 

magnet-receiving through recess 70 which is preferably substantially 

cylindrical, with a center axis aligned perpendicular to the associated hinge 

base 40 and to the side wall panel 20 of the server cabinet 22, when 

connected. Each magnet-receiving recess 70 can have internal threads 65 

adapted to receive external threads 64 of a rotatable magnet assembly 58. 

Each hinge base 40 and the resilient pad 31 thereof preferably includes 

substantially circular through openings 74 which are aligned with an 

associated magnet-receiving recess 70 of the hinge housing 34 (Figs. 6, 11, 

13) and are sized and shaped to permit the magnet 68 and/or the magnet 

carrier 62 and to pass therethrough. Adjacent recesses 70 are preferably 

spaced apart about 0.5 to about 0.75 inches, with the centers thereof spaced 

apart about 2.0 to 2.25 inches, but not limited thereto. 

[0044] Preferably, the internal threads of the magnet-receiving 

recesses 70 extend to a cabinet-facing end of the recesses 70 to allow the 

magnet assemblies 58 to be threaded into and removed from the recesses 

70, through the plate and pad openings 74, from a cabinet-facing side of the 

hinge assemblies 14, 16, 18. However, the internal threads of the recesses 

70 preferably terminate before opposite (i.e., outer) ends of the recesses 70, 

thus forming outer limit stops to prevent the magnet assemblies 58 from being 

removed from the associated hinge housing 24 through the outer ends of the 

recesses. 

[0045] Rotation of the magnet assembly 58 within the magnet receiving 

recess 70 causes the magnet assembly 58 to move toward or away from the 

back 35 of the hinge housing 34 and/or the base 40, and thus toward or away 

from the side wall panel 20 of the server cabinet 22 when the door assembly 

is positioned against the wall panel. Rotation of the magnet assembly 58 in 

one direction (preferably counter-clockwise) causes the associated hinge 

assembly to be selectively connected to the cabinet by moving the magnet 68 

to a connected position in which the magnet 68 has a strong magnetic 
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connection with the side wall panel 20 of the cabinet, preferably by being in 

direct contact with, or in very close proximity to, the side wall panel 20, to 

magnetically affix the door system 10 to the cabinet. Alternatively, rotation of 

the magnet assembly 58 in an opposite direction (e.g., clockwise) causes the 

associated hinge assembly to be selectively disconnected from the cabinet by 

displacing the magnet 68 away from the cabinet side wall panel to a 

disconnected position in which the magnet 68 does not have a strong 

magnetic connection with the side 20 of the cabinet, preferably about one-half 

inch from the cabinet side wall panel 20. 

[0046] In the disconnected position, a contact surface (cabinet-facing 

surface) of the magnet 68 can be displaced in a direction perpendicular to the 

mounting surface of the base 40, relative to the contact surface of the magnet 

68 in the connected position. In a preferred form of the invention, a distance 

between the connected and disconnected positions is preferably about 0.5 to 

about 0.75 inches and is preferably accomplished with a 90 to 270 degree 

turn (e.g., 180 degree turn) of the magnet assembly 58 relative to the base 

40. Preferably, when the magnet assembly 58 is in the connected position, 

the contact surface of the magnet 68 is substantially co-planar with a 

mounting surface (cabinet-facing surface) of the base 40. When the magnet 

assembly 58 is moved to the connected position (but without actually being 

attached to a cabinet), the contact surface of the magnet 68 can be disposed 

between a cabinet-facing surface of the resilient pad 31 and an opposing 

surface of the pad 31. However, when the magnet assembly 58 is in this 

same connected position, but is actually attached to a cabinet, the strong 

attraction of the magnet 68 to the cabinet side wall panel 20 causes the 

resilient pad 31 to be compressed against the side wall panel 20, allowing the 

contact surface of the magnet 68 to contact the side wall panel 20 and 

providing enhanced frictional engagement between the hinge assembly and 

the cabinet 22. 
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[0047] If the magnet 68 is connected to the magnet holder 60 by a 

single screw 69 directed through a center of the magnet, the handedness of 

the threads 65, 64 of the recesses 70 and magnet assembly 58 are preferably 

opposite the handedness of the screw 69, to prevent unintended loosening of 

the screw 69 during disconnection of the hinge assembly from the cabinet 22, 

when the magnet initially will be subject to significant torque load. For 

example, if the threads of the screw 69 are right-handed, as is typical, the 

threads 65, 64 of the recesses 70 and magnet assemblies 58 are preferably 

left-handed, requiring a counter-clockwise rotation to connect the magnet 

assembly and a clockwise rotation to disconnect. 

[0048] The door panel 54 of the door assembly 12 is preferably about 

0.150 to about 0.200 inches thick and is constructed of transparent material, 

such as clear or tinted Ul...94V rated polycarbonate for maximum light 

transmissibility. However, other transparent, translucent or opaque materials 

are also suitable for the door panel. Each door attachment bracket 52 has a 

base 110 which is connected to an associated double-acting hinge 24 and 

has a channel portion 112 to receive and connect to the door panel 54. Inner 

and outer cover panels 114, 116, each having a height of about 6 to 7 inches, 

span the width of the door panel 54 and enclose the top, middle and bottom 

portions of the door. Fasteners 117 are directed through one of the panels, 

then through holes 118 in the attachment bracket 52 and aligned holes 120 in 

the door panel 54, and engage the opposite cover panel, to mount the door to 

the hinge assembly 14. If desired, the attachment bracket 52 and cover 

panels can be mounted to the top of the door panel 54 in two or more vertical 

positions to provide for adjustment in the height of the door assembly 12 by 

adjusting the position of the attachment bracket 52 upward such that the 

bottom two holes 118 in the bracket align with the top two holes in the door 

panel 54. 

[0049] Preferably, two hinge assemblies 14, 18 are positioned at the 

top and bottom of the door assembly 12 and the associated inner and outer 
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covers 114, 116 enclose the top and bottom edges of the door panel, 

respectively. The middle hinge assembly 16 also includes inner and outer 

covers 114, 116 and is preferably located at a height of about 30 inches from 

the bottom of the door panel to provide a protective contact surface for 

equipment carts that are typically used to transfer equipment into and out of 

server aisles. 

[0050] The outer (free) edge 59 of the door panel 54 can be protected 

by a U-shaped channel section 60 which extends vertically along the outer 

edge 59 and is secured to the panel by means such as screws 61 or other 

suitable fasteners or means. 

[0051] Referring to Figs. 15-16, where it is desired to maximize the 

aisle confinement provided by the doors, one can optionally provide the door 

panel 54 with a resilient, flexible sealing strip 108 operable to mount to the 

outer edge 59 and/or channel section 60 of the door panel 54, which seal 

which can contact or engage an opposing door (or similar seal thereof) or 

other structure to seal a gap between the outer edge 59 and the other 

structure. The sealing strip 108 can include a mounting channel 110, in one 

or more (e.g., 2) sections, sized and shaped for removable mounting of the 

sealing strip 108 to the outer edge 59 and/or channel section 60 of the door 

panel 54. The sealing strip 108 can include a resiliently flexible sealing 

portion 112 extending from the mounting channel 110. When the sealing strip 

108 is mounted to the door panel 54, the flexible sealing portion 112 extends 

outwardly from the outer edge 59 of the door panel 54 substantially parallel to 

a plane of the door panel 54, and can have a lateral width of about 4 inches. 

[0052] To advantage, a door support assembly 90 can be connected to 

the uppermost hinge assembly 14 to further support the door system 10 from 

the top panel 23 of the server cabinet 22. The door support assembly 90 has 

an inverted L-shaped hanger bracket 92 having a vertical portion 94 

connected to the lateral extension 50 of the hinge base 40 of the upper hinge 
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assembly 14. The bracket 92 also has a horizontal arm portion 96 which 

extends over the top panel 23 of the cabinet 22. A magnet 98 such as 

described herein depends downwardly from the arm to magnetically attach 

the door support assembly 90 to the top 23 of the server cabinet 22. The 

vertical portion 94 of the hanger bracket 92 has several vertical slots 102 and 

the extension 50 of the hinge base 40 mounts two or more outwardly 

projecting threaded studs 104 arranged to be received in the slots 102. 

Internally threaded fastener knobs 106 engage the threaded studs and can be 

manually tightened to secure the bracket in position after it has been properly 

adjusted. This adjustment normally is done after the door has been initially 

mounted on the server by the magnets of the hinge assemblies 14, 16, 18. 

[0053] Installation of a door assembly 12 can be accomplished quickly 

and entirely without tools. After removal of the door assembly 12 from its 

shipping container, the door is oriented vertically, with the hinge assemblies 

14, 16, 18 against the side wall panel 20 of the server cabinet or other 

structure. The lower edge 55 of the door panel 54 (Fig. 2) is elevated slightly 

above the floor surface by a leveling foot 57 which is adjustably attached to 

the lower hinge assembly by means such as a vertically-aligned threaded rod. 

With the door assembly thus arranged and supported, the registration tabs 78 

projecting from the backs of the hinge assemblies are fully inserted into the 

cabinet seam 79 to assure that the hinge assemblies are accurately 

positioned with respect to the front 21 of the server cabinet. The magnet 

assemblies 58 of one of the hinge assemblies (for example the middle hinge 

assembly 16) can then be rotated to advance the magnets 68 into the 

connected position, to magnetically mount the hinge assembly to the wall 

panel 20. At this stage, the door assembly is self-holding on the panel 20 but 

is capable of limited vertical adjustment up or down, as necessary, using the 

leveling foot 57, to achieve a minimal gap between the door panel 54 and the 

floor, preferably less then one inch. Following this vertical adjustment, the 

door assembly is firmly locked in place by rotating the magnet assemblies 58 
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of the other hinge assemblies, for example the upper and lower hinge 

assemblies 14, 18, into their connected positions. 

[0054] Desirably, at this stage of the installation the door support 

assembly 90 can be completed by mounting the hanger bracket 92 on the 

studs 104 and sliding it downward until the magnet 98 engages the top wall 

23 of the cabinet. The knobs 106 are then tightened to secure the hanger 

bracket 92 in its adjusted position. 

[0055] It may be desirable in some cases to provide the door panels in 

separate upper and lower sections, each having a pair of hinge assemblies of 

the type described herein, and with the upper and lower sections being 

separately installed on the cabinet side walls, one directly above the other, 

generally in the manner heretofore described herein, Once both door 

assemblies are properly installed on the cabinet side wall panels, the two 

assemblies preferably are selectively interconnected to act as a single door 

for all functional purposes. With this optional alternative, the individual door 

assemblies will be lighter in weight and more easily handled during 

installation, also customization of the overall size (height) of the door can be 

accomplished by offering one or more of the upper and lower sections in 

various heights, such as a standard height lower door section and various 

height upper door sections. 

[0056] It should be understood, of course, that the specific forms of the 

invention herein illustrated and described are Intended to be representative 

and not limiting. Reference should be made to the following appended claims 

in determining the full scope of the invention. 



-18 - 

CLAIMS 

1. A door system comprising: a door panel; a hinge assembly secured to the door 
panel; the hinge assembly having a base forming a mounting surface operable to 
mount to a vertical surface of a support; the door panel being operable to pivot about 
a vertical pivot axis when the hinge assembly is mounted to the vertical surface; the 
hinge assembly having at least one magnet operable for magnetic connection to a 
metallic portion of the vertical surface; and the magnet being selectively movable 
relative to the base into a connected position wherein the magnet is positioned to 
magnetically mount the hinge assembly to the vertical surface, and the magnet being 
selectively movable into a disconnected position wherein the magnet is displaced in 
a direction perpendicular to the mounting surface of the base, relative to the 
connected position, and is positioned to allow removal of hinge assembly from the 
vertical surface. 

2. A door system as in claim 1, comprising: the magnet having a contact surface; in 
the connected position, the contact surface of the magnet being substantially 
coplanar with the mounting surface of the base of the hinge assembly; and in the 
disconnected position, the contact surface of the magnet being substantially spaced 
from the mounting surface of the base. 

3. A door system as in claim 1, comprising: the hinge assembly having a cylindrical 
recess fixed relative to the base and the cylindrical recess having first threads; the 
hinge assembly having a magnet carrier, the magnet carrier having a cylindrical 
portion with second threads engaged with the first threads of the cylindrical recess; 
and the magnet being connected to the magnet carrier and the magnet being 
selectively movable into the connected and disconnected positions by rotation of the 
magnet carrier relative to the base. 

4. A door system as in claim 3, comprising: the first threads of the cylindrical recess 
being internal threads and the second threads of the magnet carrier being external 
threads. 

5. A door system as in claim 3, comprising: the magnet carrier having a manually 
engageable gripping element for controlled rotation of the magnet carrier with 
respect to the base to selectively move the magnet into the connected and 
disconnected positions. 

6. A door system as in claim 1, comprising: the hinge assembly having a vertically 
aligned registration tab projecting from the base and adapted to engage a vertical 
slot in the vertical support structure. 

7. A door system as in claim 6, comprising: two of said hinge assemblies are 
provided with said registration tabs. 
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8. A door system as in claim 1, comprising: a vertically adjustable leveling foot being 
mounted to the hinge assembly, and the leveling foot being operable to engage a 
floor surface. 

9. A door system as in claim 1, comprising: a vertically adjustable door support 
assembly mounted to the hinge assembly; the door support assembly including a 
hanger bracket of inverted L-shaped configuration having vertical and horizontal 
bracket elements; a magnet secured to the horizontal bracket element for 
engagement with a horizontal support; and the vertical bracket element being 
connected to the base of the hinge assembly and being vertically adjustable with 
respect to the base. 

10. A door system as in claim 9, comprising: the base of the hinge assembly has a 
lateral extension, and the vertical bracket element being connected to the lateral 
extension. 

11. A door system as in claim 10, comprising: the lateral extension of the base 
having a plurality of outwardly projecting threaded studs; the vertical bracket element 
having a plurality of vertically elongated slots aligned with said threaded studs; and 
an internally threaded knob engaging each of the threaded studs for manually 
securing the vertical bracket element to the lateral extension. 

12. A door system as in claim 1, comprising: a data center having a first row of 
equipment cabinets; the vertical support surface comprising a first side wall of an 
equipment cabinet in the first row; and the hinge assembly being mounted to the first 
side wall. 

13. A door system as in claim 12, comprising: a second row of equipment cabinets 
and an aisle between the first and second row; and the door panel extending into the 
aisle. 

14. A door system comprising: a door panel; a hinge assembly secured to the door 
panel; the hinge assembly having a base forming a mounting surface operable to 
contact a vertical support; the hinge assembly having at least one magnet operable 
for magnetic connection to a metallic portion of the vertical support; the magnet 
being selectively movable relative to the base into a connected position wherein the 
magnet is positioned to magnetically mount the hinge assembly to the vertical 
support, and the magnet being selectively movable into a disconnected position 
wherein the magnet is positioned to allow removal of hinge assembly from the 
vertical support; the hinge assembly having a cylindrical recess fixed relative to the 
base and the cylindrical recess having first threads; the hinge assembly having a 
magnet carrier, the magnet carrier having a cylindrical portion with second threads 
engaged with the first threads of the cylindrical recess; and the magnet being 
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connected to the magnet carrier and the magnet being selectively movable into the 
connected and disconnected positions by rotation of the magnet carrier relative to 
the base. 

15. A door system as in claim 14, comprising: the first threads of the cylindrical 
recess being internal threads and the second threads of the magnet carrier being 
external threads. 

16. A door system as in claim 14, comprising: the magnet carrier having a manually 
engageable gripping element for controlled rotation of the magnet carrier with 
respect to the base to selectively move the magnet into the connected and 
disconnected positions. 

17. A door system as in claim 14, comprising: the magnet having a contact surface; 
in the connected position, the contact surface of the magnet being substantially 
coplanar with the mounting surface of the base of the hinge assembly; and in the 
disconnected position, the contact surface of the magnet being substantially spaced 
from the mounting surface of the base. 

18. A door system as in claim 17, comprising: the base of the hinge assembly has a 
lateral extension, and the vertical bracket element being connected to the lateral 
extension. 

19. A door system as in claim 18, comprising: the lateral extension of the base 
having a plurality of outwardly projecting threaded studs; the vertical bracket element 
having a plurality of vertically elongated slots aligned with said threaded studs; and 
an internally threaded knob engaging each of the threaded studs for manually 
securing the vertical bracket element to the lateral extension. 

20. A door system comprising: a door panel; a hinge assembly secured to the door 
panel; the hinge assembly having a base forming a mounting surface operable to 
contact a vertical support; the hinge assembly having at least one magnet operable 
for magnetic connection to a metallic portion of the vertical support; the magnet 
being selectively movable relative to the base into a connected position wherein the 
magnet is positioned to magnetically mount the hinge assembly to the vertical 
support, and the magnet being selectively movable into a disconnected position 
wherein the magnet is positioned to allow removal of hinge assembly from the 
vertical support; a vertically adjustable door support assembly mounted to the hinge 
assembly; the door support assembly including a hanger bracket of inverted L-
shaped configuration having vertical and horizontal bracket elements; a magnet 
secured to the horizontal bracket element for engagement with a horizontal support; 
and the vertical bracket element being connected to the base of the hinge assembly 
and being vertically adjustable with respect to the base. 


