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[57] ABSTRACT 

A mine door system adapted for installation and a passage 
way in a mine, comprising a door frame adapted to be 
installed in the passageway and de?ning a doorway spaced 
below a ceiling of the passageway and mine door hingedly 
mounted on the door frame for movement between open and 
closed positions. The system further comprises a top panel 
structure for substantially closing the space between the 
door frame and the ceiling of the passageway, the top panel 
structure being readily contractible heightwise of the pas 
sageway without loss of its structural integrity to accom 
modate a convergence of the ceiling and ?oor of the pas 
sageway without any substantial heightwise deformation of 
the door frame. 

38 Claims, 2 Drawing Sheets 
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MINE DOOR SYSTEM 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of the ?rst and this 
reissue speci?cation; matter printed in italics indicates 
the additions made by the ?rst reissue. Matter enclosed 
in double heavy backets appears in the ?rst 
reissue patent but forms no part of this reissue speci? 
cations; matter printed in bold face indicates the addi 
tions made by this reissue. 

BACKGROUND OF THE INVENTION 

This invention relates to mine doors, and more particu 
larly to a mine door system for installation in a passageway 
in a mine. 

Mine doors are widely used to block air ?ow yet allow 
access through passageways in mines, and to further act as 
?re barriers. A problem encountered with prior art mine 
doors is the loss of structural integrity of the doors and 
corresponding door frames, and the impairment of operation 
of the doors, which may occur when there is a shifting and 
heaving of the mine in the vicinity of the passageway. The 
prior art door frames deform under a compressive load, 
impinging on the structural integrity of the door frames and 
interfering with normal door movement. 

SUMMARY OF THE INVENTION 

Among the several objects of this invention may be noted 
the provision of an improved mine door system which 
retains its structural integrity upon vertical convergence of 
the ceiling and ?oor of a mine passageway; the provision of 
such a mine door system which accommodates a conver 
gence of the ceiling and ?oor without any substantial 
heightwise deformation of the door frame; the provision of 
such a mine door system having a top panel structure 
between the door frame and the ceiling of the passageway 
which is contractible heightwise; the provision of such a 
mine door system which is lightweight yet sturdy and 
resistant to ?exure; and the provision of such a mine door 
system in which the door is biased toward its closed position 
until opened a predetermined amount at which point the 
door is biased to swing further open. 

In general, the mine door system of this invention is 
adapted for installation in a passageway in a mine and 
comprises a door frame adapted to be installed in the 
passageway to de?ne a doorway spaced below the ceiling of 
the passageway. The mine door system further comprises 
mine door means and means for mounting the mine door 
means on the door frame for movement between open and 
closed positions. A top panel structure substantially closes 
the space between the door frame and the ceiling of the 
passageway. This top panel structure is readily contractible 
heightwise of the passageway without loss of its structural 
integrity to accommodate a convergence of the ceiling and 
?oor of the passageway without any substantial heightwise 
deformation of the door frame. 

In at least some embodiments the mine door means has a 
substantially continuous rectangular reinforcing structure of 
box-like cross-section around its perimeter so that it is 
lightweight yet sturdy and resistant to ?exure. Also, in at 
least some embodiments the mine door system has offset 
hinges so that the mine door means is biased toward its 
closed position until opened a predetermined amount at 
which point it is then biased to swing further open. 

Other objects and features will be in part apparent and in 
part pointed out hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a rear elevation of a mine door system con 
structed according to the principles of this invention 
installed in a passageway in a mine; 
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2 
FIG. 2 is a front elevation of the mine door system on FIG. 

1; 
FIG. 3, is an enlarged vertical section on line 3—3 of FIG. 

1 showing a mine door suspended from a column; 
FIG. 4 is a horizontal section on line 4—4 of FIG. 3 

showing an upper hinge of the mine door; 
FIG. 5 is a horizontal section on line 5—5 of FIG. 3 

showing an lower hinge of the mine door; 
FIG. 6 is an enlarged partial elevation of one end of the 

lintel; 
FIG. 7 is a partial perspective of one end of the lintel; 
FIG. 8 is an enlarged horizontal section on line 8—8 of 

FIG. 2 showing a center door seal; 
FIG. 9 is an exploded perspective of the upper door hinge; 
FIG. 10 is an enlarged section of a peripheral door seal; 
FIG. 11 is an enlarged section on line 11—11 of FIG. 2 

showing one of the extensible and contractible panels; and 
FIG. 12 is a section taken along line 12—12 of FIG. 11 

showing one of the U-shaped wire ties securing the panels 
to the crossbar. 

Corresponding reference characters indicate correspond 
ing parts throughout the several views of the drawings. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIGS. 1 and 2, there is generally indicated at 
21 a mine door system of this invention installed in a mine 
passageway P having a ?oor 24, ceiling 26 and left and right 
ribs 28, 30. The mine door system 21 comprises a door 
frame, generally designated 23, which de?nes a doorway 25, 
and two mine doors 27 and 29, constituting mine door 
means, mounted on the door frame 23 for movement 
between open and closed positions. The system further 
comprises a top panel structure including a plurality of 
extensible and contractible panels 31 adapted to extend 
vertically in side-by-side relation from the top of the door 
way 25 to the ceiling 26. The system further comprises side 
panel structures on opposite sides of the doorway including 
a plurality of elongate extensible and contractible panels 33 
adapted to extend vertically in side-by-side relation from the 
?oor 24 to the ceiling 26. The upper portions of extensible 
panels 31 and 33 are secured to an upper cross bar 35 
extending generally horizontally between the ribs 28 and 30. 
A plurality of vertically spaced lower cross bars 39 extend 
generally horizontally between the sides of the door frame 
23 and the ribs 28 and 30. The elongate extensible panels 33 
are also secured to the lower cross bars 39. 

Referring to FIGS. 1 to 3, the door frame 23 comprises a 
pair of supports in the form of vertical metal columns each 
generally designated 43 at opposite sides of the doorway 25 
and a lintel member 45 spanning the columns 43 above the 
doorway 25. Each column 43 (as shown in FIG. 3) has a foot 
(lower) end 47 engageable with the ?oor of the passageway 
P and a head (upper) end 49 engageable with the ceiling. 
Each column 43 includes a threaded upper tubular section 
50, an intermediate tubular section 51, and a lower tubular 
section 53, all in coaxial relationship and having telescoping 
sliding inter?ts to enable adjustment of the length of the 
column 43 to ?t passageways of varying heights. A collar 55 
is threaded on the upper section 50 and abuts the upper end 
of intermediate section 51 to restrict retraction of the upper 
section 50 into the intermediate section 51. The tubular 
section 50 is telescoped up and down with respect to the 
intermediate section 51 by turning the collar 55 with respect 
to the rod section 50. The collar 55 is provided with handles 
57 to facilitate its turning. 
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Friction lock means, such as a pair of T-shaped threaded 
fasteners 59, are threaded through lower section 53 to 
engage intermediate tubular section 51. An internally 
threaded fastener 61 (e.g., a nut) may be secured to the lower 
section 53, as by welding, over an opening in the lower 
tubular section 53 to permit each T-shaped fastener 59 to 
frictionally engage and lock the intermediate tubular section 
51 relative to the lower section. The friction between the 
fastener 59 and the intermediate tubular section 51 resists 
relative telescoping of the tubular sections 51 and 53. 
However, convergence of the ?oor and ceiling of the pas 
sageway P overcomes the frictional force between the tubu 
lar sections 51 and 53, causing the sections to telescope 
relative to each other. Such telescoping does not inelastically 
deform the tubular sections 51, 53, and does not alter their 
structural integrity. 

Preferably, the foot end 47 of column 43 has a generally 
horiZontal base plate 63 with downwardly projecting claws 
65. The claws 65 embed into the ?oor 24 to prevent lateral 
movement of the column 43. Additionally, the head end 49 
preferably includes a generally horiZontal plate 67 which 
abuts the ceiling of the passageway and is coupled to the 
upper rod section 50 by a ball and socket type joint for 
enabling the plate 65 to pivot or swivel to securely engage 
the ceiling. 

The lintel member 45 (preferably fabricated from sheet 
metal) spans the columns 43 and abuts the upper ends of the 
lower tubular sections 53. The lintel member 45 is generally 
channel-shaped in cross section, comprising a generally 
horiZontal web 69 and vertical ?anges 71 extending 
upwardly at opposite sides of the web 69. The web 69 and 
?anges 71 form a channel extending substantially the full 
length of the lintel member 45 for receiving the lower ends 
of the extensible and contractible panels 31. HoriZontal box 
beams 73 extend along the outside of the ?anges 71 adjacent 
their upper ends to increase the ridigity of the lintel member 
45. Vertical guide sleeves 75 are disposed at each end of the 
lintel member 45 (as shown in FIG. 7) and are secured to the 
web 69 and in alingment with an aperture in the web 69 by 
welding or the like. Preferably, the bottom of the lintel 
member rests on the upper ends of the lower sections 53 of 
the columns 43 with the intermediate sections 51 extending 
up through the sleeves 75, thereby securing and supporting 
the lintel member 45 on the columns 43. The lintel member 
45 is thus secured to the lower tubular sections 53 without 
welding or other fastening means and, therefore, the door 
frame 23 need not be pre-assembled prior to installation in 
the passageway. 
As previously noted, the top panel structure comprises a 

plurality of extensible and contractible panels 31 for closing 
the space between the top of the door frame 23 and the 
ceiling 26 of the passagewy P. As shown in FIGS. 11 and 12, 
each panel 31 comprises telescoping upper and lower panel 
members 77 and 79 constructed as described in our U.S. Pat. 
No. 4,483,642 which is incorporated herein by reference. 
The inter?t between the panel members is a close sliding 
frictional inter?t and constitutes means for securing the 
upper and lower panel members in ?xed relation while 
permitting relative telescopic movement therebetween with 
out loss of structural integrity of the panels 31 in the event 
of convergence of the ceiling and ?oor of the passageway. 
The lower panel members 79 are received within the channel 
de?ned by the web 69 and ?anges 71 of the lintel members. 
The panels 31 are secured to the upper crossbar 35 by a 
plurality of generally U-shaped wire ties 81. The panels 31 
and their connection to the upper crossbar 35 may be as 
described in US. Pat. No. 4,483,642, incorporated herein by 
reference. 
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The lower crossbars 39 extend between the lower tubular 

sections 53 of the columns 43 and respective ribs 28, 30 to 
support the elongate extensible side panels 33. The side 
panels 33 are similar in construction to the panels 31 and are 
described in greater detail in Us. Pat. No. 4,483,642. Each 
panel 33 comprises upper and lower panel members 83, 85 
which telescope by a sliding inter?t. The inter?t is a close 
frictional inter?t and constitutes means for securing the 
upper and lower panel members in ?xed relation while 
permitting relative telescopic movement therebetween in the 
event of vertical convergence of the passageway. The panels 
33 are secured to the lower cross bars 39 by U-shaped wire 
ties 81. 
The mine doors 27 and 29, constituting mine door means 

for substantially closing the doorway 25, are hingedly 
mounted on the columns 43 for swinging open and closed on 
the same side of the door frame 23. Handles 84 and 86 are 
provided on the doors 27 and 29, respectively to facilitate 
the opening and closing of the doors 27 or 29. Each mine 
door is generally rectangular in shape, has opposing rela 
tively wide faces (89, 109) generally parallel to the plane of 
the doorway 25 when the door is closed, and is preferably 
fabricated of sheet metal. Each door has a substantially 
continuous rectangular reinforcing structure 87 around the 
perimeter of the door on a ?rst (rear) face 89 of the door, the 
reinforcing structure having a box-like or square cross 
section with a hollow interior. As shown in the drawings, the 
reinforcing structure 87 projects laterally from the rear face 
89 of the door so that the hollow interior of the structure is 
at the rearward side of the door. 

Each door comprises upper and lower door panels 91, 93 
with each door panel having relatively narrow top and 
bottom ?anges 95 and 97 running along respective top and 
bottom edges of the door panel and projecting generally 
horiZontally from the door panel on the rear face 89 of the 
door. The door panels 91, 93 are disposed one above the 
other in generally coplanar relation with the top ?ange 95 of 
the lower door panel 93 abutting the bottom ?ange 97 of the 
upper door panel 91 in face-to-face relation. As shown in 
FIG. 3, a channel 96 is secured over the abutting ?anges 95 
and 97 to reinforce the joint between the panels 91 and 93. 
An elongate upper reinforcing member 99 cooperates with 
and is secured in horiZontal position to the top ?ange 95 of 
the upper door panel 91 to form the reinforcing structure 87 
along the top of the door. An elongate lower reinforcing 
member 101 cooperates with and is secured in horiZontal 
position to the bottom ?ange 97 of the lower door panel 93 
to form the reinforcing structure 87 along the bottom of the 
door. Each mine door further includes a pair of elongate caps 
generally indicated at 103, extending vertically at opposite 
side edges of each mine door. As best shown in FIGS. 5 and 
8, each cap 103 has a generally U-shaped cross-section with 
a generally vertical web 105 extending in a plane generally 
at right angles to the plane of the mine door, a ?rst ?ange 107 
secured ?at against the front face 109 of the mine door, and 
a second ?ange 111 secured to ends of the upper and lower 
?anges 95, 97 of the upper and lower door panels 91, 93. 
Generally Z-shaped vertical reinforcing members 113 coop 
erate with the caps 103 to form the box-like reinforcing 
structures 87 along the side edges of the doors. 

Preferably, the reinforcing structure 87 and its compo 
nents are fabricated from sheet metal. Constructing the mine 
doors 27 and 39 of sheet metal in the manner described 
above provides strong lightweight doors which are resistant 
to ?exure. However, it is to be understood that other 
materials, such as ?berglass or the like, may be used without 
departing from the scope of this invention. 
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Referring to FIGS. 4 and 5, each mine door 27, 29 has 
upper and lower hinge connections 115 and 117, respec 
tively for coupling the door to its respective column 43. 
Preferably, the doors open and close on the same side of the 
door frame 23. The upper hinge connection 115 (FIG. 4) 
includes a short arm 120 projecting forWardly from the 
loWer section 53 of the column. As best shoWn in FIG. 9, a 
hinge pin 122 Projects upWardly from the forWard end of the 
arm 120 into a sleeve 124 secured to the cap 103 adjacent 
?ange 111 on the rear face of the door. The loWer hinge 
connection 117 (shoWn in FIG. 5) includes a longer arm 126 
projecting forWardly from the column 43, a hinge 127 
projects upWardly from the forWard end of the arm 126 
through a sleeve 128 secured to the cap 103, adjacent ?ange 
107 on the front face of the door. In this arrangement, the 
loWer hinge connection 117 is offset forWardly With respect 
to the upper hinge connection 115 so that the doors pivot on 
hinge pins 122 and 127 about an axis Which is offset from 
vertical (being angled doWnWardly and forWardly from the 
upper hinge pin 122 to the loWer hinge pin 127), thereby 
biasing the door toWard its closed position until opened a 
predetermined amount. Upon opening the door beyond this 
predetermined amount, the offset hinge connections bias the 
door to sWing further open. Also, it Will be understood that 
both hinge connections 115 and 117 are connected to the 
loWer tubular section 53 of each column 43 so that the 
distance betWeen the hinge connections does not change 
upon convergence of the ceiling and the ?oor of the pas 
sageWay and the relative telescoping of intermediate section 
51 into loWer section 53. 

The mounting of the doors on hinge pins on arms 120 and 
126 that project forWardly With respect to the columns 43 
helps to prevent damage to doors that might occur if the 
doors Were hingedly mounted betWeen the columns 43. 
Shifting or heaving of the mine typically causes the center 
of the passageWay ?oor to raise more than the sides, forming 
a bulge in the center of the passageWay. This bulge causes 
the loWer ends of the columns to move closer together. If the 
doors Were mounted betWeen the columns, movement of the 
loWer ends of the columns toWard each other Would cause 
the doors to move together, compressing them against each 
other and also urging the tops of the doors against the lintel 
45. This movement of the doors Would soon impair their 
operation and eventually cause them to buckle. The mount 
ing of the doors outside of the door frame de?ned in the 
columns and the lintel 45, alloWs substantial movement of 
the columns 43 before the operation of the doors is impaired 
or the doors are damaged. 

Each mine door 27 and 29 has a peripheral sealing gasket 
118 (as shoWn in FIGS. 4 and 5) extending vertically along 
the rear ?ange 111 of the cap 103 adjacent the hinged edge 
of the door to seal against a respective column 43 When the 
door is closed. A sealing gasket 119 (shoWn in FIG. 3) 
extends horiZontally along each upper reinforcing member 
99 to seal against the lintel member 45 When the doors are 
closed. 

FIG. 10 is an enlarged cross sectional vieW of the sealing 
gaskets 118, 119. The gaskets are generally A-shaped in 
cross-section, having an inner base part 129 received in a 
supporting channel 131 secured to the door, and an outer 
holloW portion 132. Preferably, the sealing gaskets 118 and 
119 are made of a ?exible material such as rubber or the like. 
Although the sealing gaskets 118 and 119 are shoWn in the 
preferred embodiment mounted on the door, it is to be 
understood that the sealing gaskets 118 and 119 could be 
mounted on the columns 43 and the lintel 45, respectively, 
to seal against the door Without departing from this inven 
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6 
tion. A thin, vertically extending sealing ?ap 121 (as shoWn 
in FIG. 8) is secured to and extends freely from the free side 
edge of mine door 27 in cantilever fashion to substantially 
seal against the door 29 When the doors are in their closed 
position. The sealing ?ap 121 alloWs for 5 a relatively large 
gap to be built in betWeen the doors. This gap alloWs for 
substantial movement of the doors toWard each other (as 
during shifting or heaving of the mine) before the operation 
of the doors is impaired or the doors become damaged. 
Additionally, a loWer sealing ?ap 123 extends doWnWardly 
from the bottom edge of each door to substantially seal any 
gap betWeen the door and the ?oor of the passageWay. The 
sealing ?ap 123 alloWs for a relatively large gap to be built 
in betWeen the bottoms of the doors and the ?oor of the 
passageWay. This gap alloWs for substantial movement of 
the doors and buckling and bulging of the ?oor before the 
operation of the doors is impaired or the doors become 
damaged. Preferably, the sealing ?aps 121 and 123 are 
formed of a ?exible sheet material such as rubber or the like. 
The sealing members provide a substantially air tight seal so 
that the doors act as an airstop and a ?re barrier Within the 
passageWay When closed. 

OPERATION 

In operation, the mine door system 21 retains its structural 
integrity upon a convergence of the ceiling 26 and ?oor 24. 
Upon such a convergence, the intermediate tubular sections 
51 of the columns 43 telescope into the loWer tubular 
sections 53 While the relative distance betWeen the lintel 
member 45 and the ?oor 24 remains constant. Additionally, 
upon such a convergence, the upper panels 31 contract and 
the elongate panels 33 contract Without impinging on the 
doors 27 and 29. Thus, in operation, the siZe and shape of the 
door frame remains generally constant, as does the distance 
betWeen the hinges 113 and 117 so that the operation of the 
doors is not impaired. 

In vieW of the above, it Will be seen that the several 
objects of the invention are achieved and other advantageous 
results attained. 
As various changes could be made in the above construc 

tions Without departing from the scope of the invention, it is 
intended that all matter contained in the above description or 
shoWn in the accompanying draWings shall be interpreted as 
illustrative and not in a limiting sense. 
What is claimed is: 
1. A mine door system for installation in a passageWay in 

a mine having a ?oor and ceiling, comprising a door frame 
adapted to be installed in the [[PassageWay]] passageway to 
de?ne a doorWay, said door frame comprising a pair of 
vertical columns at opposite sides of the doorway extend 
ing from the ?oor to the ceiling of the passageway, and a 
generally horizontal lintel member supported by the 
columns above the doorway and spaced below the ceiling 
of the passageway to de?ne a space between the ceiling 
and the lintel member, mine door means, means for mount 
ing said mine door means on said door frame for movement 
betWeen open and closed positions, a top panel structure for 
substantially closing the space betWeen the [[doorWay]] 
lintel member and the ceiling of the passageWay, said top 
panel structure [[being readily contractible]] comprising a 
plurality of interconnected panels located in said space 
for closing the space between the lintel member and said 
ceiling, said interconnected panels being movable rela 
tive to one another to permit the panel structure to 
contract in said space heightWise of the passageway With 
out loss of its structural integrity to accommodate a conver 
gence of the ceiling and ?oor of the passageWay Without any 
substantial heightWise deformation of said door frame. 
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2. Amine door system as set forth in claim 1 wherein said 
interconnected panels of said top panel structure [[com 
prises]] comprise a plurality of extensible and contractible 
panels adapted to extend vertically in side-by-side relation 
from the top of the door frame to the ceiling of the 
passageway, each panel comprising upper and loWer panel 
members having a sliding telescoping inter?t, and means for 
securing said upper and loWer panel members in ?xed 
relation While permitting relative telescopic movement ther 
ebetWeen in the event of the convergence of the passageWay. 

3. A mine door system as set forth in claim 2 Wherein 
[[said door frame comprises a pair of vertical columns at 
opposite sides of the doorWay, and a lintel member spanning 
said columns above the doorWay,]] said lintel member 
[[being]] is formed for receiving and holding loWer ends of 
said [[extensible and contractible panels]] lower panel 
members. 

4. Amine door system as set forth in claim 3 Wherein said 
lintel member is generally channel-shaped in cross section 
With a generally horiZontal Web and vertical ?anges extend 
ing up at opposite sides of the Web, said Web and ?anges 
forming a channel running substantially the full length of the 
lintel member for receiving therein the loWer ends of said 
extensible and contractible panels. 

5. Amine door system as set forth in claim 3 Wherein said 
mine door means comprises a pair of doors hinged on said 
columns for sWinging open and closed on the same side of 
the door frame. 

6. A mine door system as set forth in claim 5 further 
comprising vertical sealing members on said doors for 
sealing against said columns When said doors are closed, 
horiZontal sealing members on said doors for sealing against 
said lintel member When said doors are closed, and a vertical 
sealing member on one of said doors for sealing against the 
other door When said doors are closed to cover any vertical 
gap betWeen said doors. 

7. Amine door system as set forth in claim 5 Wherein each 
door has upper and loWer hinge connections With a respec 
tive column, the loWer hinge connection being offset later 
ally outWardly With respect to upper hinge connection 
Whereby said door is biased toWard its closed position until 
opened a predetermined amount, upon Which the door is 
biased to sWing further open. 

8. Amine door system as set forth in claim 3 Wherein each 
column has a foot end engageable With the ?oor of the 
passageWay and a head end engageable With the ceiling of 
the passageWay, tubular sections having a telescoping slid 
ing inter?t enabling adjustment of the length of the column 
to ?t passageWays of varying height, and friction lock means 
for locking the tubular sections in adjusted position With 
respect to one another, said friction lock means being 
adapted to permit telescoping of the upper and loWer tubular 
sections relative to one another in the event of a convergence 
of the ?oor and ceiling of the passageWay. 

9. Amine door system as set forth in claim 8 Wherein said 
tubular sections of the columns are formed to telescope 
Without affecting the height of said lintel member. 

10. A mine door system as set forth in claim 9 Wherein 
each column comprises an upper tubular section, a loWer 
tubular section, and an intermediate tubular section rigidly 
mounted atop said loWer tubular section and coaxial 
thereWith, said upper tubular section being telescopically 
received in said intermediate section, said member being 
attached at its ends to said loWer sections of the columns. 

11. A mine door system as set forth in claim 1 further 
comprising cross bars extending between said columns 
and respective sides of the passageway and side panel 
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structures secured to said cross bars on opposite sides of 
the door frame for substantially closing spaces betWeen the 
door frame and the sides of the passageWay. 

[[12. Amine door system as set forth in claim 11 Wherein 
each side panel structure is contractible heightWise of the 
passageWay Without loss of its structural integrity to accom 
modate a convergence of the ceiling and ?oor of the pas 
sageWay.]] 

13. A mine door system as set forth in claim [[12]] 11 
Wherein each side panel structure comprises a plurality of 
extensible and contractible panels adapted to extend verti 
cally in side-by-side relation from the ?oor to the ceiling of 
the passageWay, each panel comprising upper and loWer 
panel members having a sliding telescoping inter?t, and 
means for securing said upper and loWer panel members in 
?xed relation While permitting relative telescopic movement 
therebetWeen in the event of said convergence. 

14. A mine door system as set forth in claim 1 Wherein 
said door frame, said mine door means, and said top panel 
structure are fabricated of metal. 

15. A mine door system as set forth in claim 14 Wherein 
said mine door means and said top panel structure are 
fabricated of sheet metal. 

16. A mine door system as set forth in claim 1 Wherein 
said mine door means comprises a pair of doors hinged on 
said columns for sWinging open and closed. 

17. A mine door system as set forth in claim 16 Wherein 
each door is generally rectangular in shape and fabricated of 
sheet metal and has a substantially continuous reinforcing 
structure of substantially rectangular cross section around 
the perimeter of the door on a ?rst face of the door. 

18. A mine door system as set forth in claim 17 Wherein 
each door comprises upper and loWer door panels, each door 
panel having relatively narroW upper and loWer ?anges 
running along respective top and bottom edges of the door 
panel and projecting generally horiZontally from the door 
panel on said ?rst face of the door, said door panels being 
disposed one above the other in generally coplanar relation 
With the upper ?ange of the loWer door panel in face-to-face 
relation With the loWer ?ange of the upper door panel, an 
elongate upper reinforcing member cooperative With said 
upper ?ange of said upper door panel to form said reinforc 
ing structure along the top of the door, and a loWer rein 
forcing member cooperative With said loWer ?ange of the 
loWer door panel to form said reinforcing structure along the 
bottom of the door. 

19. A mine door system as set forth in claim 18 further 
comprising a pair of elongate caps along opposite sides of 
the door, each cap being of generally U-shape in cross 
section to have a generally vertical Web extending in a plane 
generally at right angles to the plane of the door, a ?rst ?ange 
secured ?at against a second face of the door opposite said 
?rst face, and a second ?ange secured to ends of the upper 
and loWer ?anges of the upper and loWer door panels, and 
generally vertical reinforcing members extending betWeen 
the upper and loWer ?anges of each door panel adjacent 
opposite sides of the door in positions generally parallel to 
and spaced relatively closely to the Webs of said caps to form 
said reinforcing structure along the sides of the door. 

20. A mine door adapted for hinged mounting in a 
doorWay formed by a door frame installed in the passageWay 
in a mine, the mine door being generally rectangular in 
shape and fabricated of sheet metal and having a substan 
tially continuous reinforcing structure of substantially rect 
angular cross section around the perimeter of the door on a 
?rst face of the door, the door comprising upper and loWer 
door panels, each door panel having relatively narroW upper 
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and lower ?anges running along respective top and bottom 
edges of the door panel and projecting generally horizontally 
from the door panel on said ?rst face of the door, said door 
panels being disposed one above the other in generally 
coplanar relation With the upper ?ange of the loWer door 
panel in face-to-face relation With the loWer ?ange of the 
upper door panel, an elongate upper reinforcing member 
cooperative With said upper ?ange of said upper door panel 
to form said reinforcing structure along the top of the door, 
and a loWer reinforcing member cooperative With said loWer 
?ange of the loWer door panel to form said reinforcing 
structure along the bottom of the door. 

21. The mine door according to claim 20 further com 
prising a pair of elongate caps along opposite sides of the 
door, each cap being of generally U-shape in cross section 
to have a generally vertical Web extending in a plane 
generally at right angles to the plane of the door, a ?rst ?ange 
secured ?at against a second face of the door opposite said 
?rst face, and a second ?ange secured to ends of the upper 
and loWer ?anges of the upper and loWer door panels, and 
generally vertical reinforcing members extending between 
the upper and loWer ?anges of each door panel adjacent 
opposite sides of the door in positions generally parallel to 
and spaced relatively closely to the Webs of said caps to form 
said reinforcing structure along the sides of the door. 

22. A mine door system for installation in a passageway 
in a mine, comprising a door frame adapted to be installed 
in the passageway to de?ne a doorway, said door frame 
comprising at least one column at one side of the doorway 
and a generally horizontal lintel member supported by the 
column and extending across the top of the doorway, and 
mine door means [[mounted]] hinged on said column for 
[[movement]] swinging relative to the column between 
open and closed positions, said lintel member having a 
sleeve on at least one end thereof, said column passing 
vertically through said sleeve and being rotatable rela 
tive to the sleeve, said column comprising a plurality of 
telescoping column sections adapted to yield heightwise 
relative to one another to accommodate a convergence of the 
ceiling and the floor of the passageway without any sub 
stantial change in the elevation of the lintel member and 
height of the doorway. 

23. A mine door system [[as set forth in claim 22]] for 
installation in a passageway in a mine, comprising a door 
frame adapted to be installed in the passageway to de?ne 
a doorway, said door frame comprising at least one 
column at one side of the doorway and a generally 
horizontal lintel member supported by the column and 
extending across the top of the doorway, and mine door 
means mounted on said column for movement relative to 
the column between open and closed positions, said lintel 
member having a sleeve on at least one end thereof, said 
column passing vertically through said sleeve, said col 
umn comprising a plurality of telescoping column sec 
tions adapted to yield heightwise relative to one another 
to accommodate a convergence of the ceiling and the 
?oor of the passageway without any substantial change 
in the elevation of the lintel member and height of the 
doorway, wherein said column comprises a lower section 
engageable with the floor of the passageway and an upper 
section engageable with the ceiling of the passageway and 
having a sliding inter?t with the lower member; friction lock 
means for locking the upper section in ?xed position relative 
to the lower section, and means mounting said lintel member 
and door means on said lower section of the column, said 
friction lock means being adapted to permit sliding of the 
upper section relative to the lower section in the event of a 
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convergence of the floor and ceiling of the passageway 
whereby the heightwise position of the lintel member and 
door means remains substantially unchanged. 

24. A mine door system as set forth in claim 23 wherein 
said upper and lower column sections are tubular sections, 
each column also including an intermediate tubular section 
coaxial with said upper and lower tubular sections, said 
upper tubular section being telescopically received in said 
intermediate section. 

25. A mine door [[adapted for mounting]] mounted in a 
doorway formed by a door frame installed in a passageway 
in a mine, the mine door being generally rectangular in 
shape and fabricated of sheet metal and having a reinforcing 
structure attached to the door and extending substantially 
continuously around the perimeter of the door on a ?rst face 
of the door; said reinforcing structure having a box-like 
cross sectional shape with a hollow interior and comprising 
relatively narrow upper and lower ?anges running along the 
door generally adjacent the top and bottom edges of the 
door and projecting outwardly from said ?rst face of the 
door; an elongate upper reinforcing member cooperative 
with said upper ?ange to de?ne the interior of said hollow, 
box-like reinforcing structure generally adjacent the top of 
the door; and an elongate lower reinforcing member coop 
erative with said lower ?ange to de?ne the interior of said 
hollow, box-like reinforcing structure generally adjacent the 
bottom of the door. 

26. A mine door [[as set forth in claim 25 further 
comprising]] adapted for mounting in a doorway formed 
by a door frame installed in a passageway in a mine, the 
mine door being generally rectangular in shape and 
fabricated of sheet metal and having a reinforcing struc 
ture extending substantially continuously around the 
perimeter of the door on a ?rst face of the door, said 
reinforcing structure having a box-like cross sectional 
shape with a hollow interior and comprising relatively 
narrow upper and lower ?anges running along the door 
generally adjacent the top and bottom edges of the door 
and projecting outwardly from said ?rst face of the door, 
an elongate upper reinforcing member cooperative with 
said upper ?ange to de?ne the interior of said hollow, 
box-like reinforcing structure generally adjacent the top 
of the door, and an elongate lower reinforcing member 
cooperative with said lower ?ange to de?ne the interior 
of said hollow, box-like reinforcing structure generally 
adjacent the bottom of the door, a pair of elongate caps 
along opposite sides of the door; each cap being of generally 
U-shape in cross section to have a generally vertical web 
extending in a plane generally at right angles to the plane 
of the door; a ?rst ?ange secured flat against the second face 
of the door opposite said ?rst face, and a second flange 
secured to ends of said upper and lower door flanges, and 
generally vertical reinforcing members extending between 
the upper and lower door ?anges adjacent opposite sides of 
the door in positions generally parallel to and spaced 
relatively closely to the webs of the caps to form said 
reinforcing structure along the sides of the door. 

27. A mine door [[adapted for mounting]] mounted in a 
doorway formed by a door frame installed in a passageway 
in a mine, the mine door being fabricated from sheet metal 
and being generally rectangular in shape with opposing 
relatively wide faces generally parallel to the plane of the 
doorway when the door is closed, said mine door having a 
reinforcing structure attached to the door and extending 
substantially continuously around the door on one of said 
relatively wide faces of the door generally adjacent the outer 
perimeter of the door; said reinforcing structure having a 
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box-like cross sectional shape with a hollow interior and 
projecting laterally from said one relatively wide face of the 
door so that the hollow interior of the box-like structure is 
at one side of said one relatively wide face of the door 

28. A mine door system for installation in a passageway 
in a mine, comprising a door frame adapted to be installed 
in the passageway to de?ne a doorway, said door frame 
comprising a pair of supports at opposite sides of the 
doorway and a generally horizontal lintel member sup 
ported by said pair of supports and extending across the top 
of the doorway, and mine door means mounted on the door 
frame for movement between [[open]] an open position and 
a closed [[positions]] position in which said mine door 
means engages said lintel member, at least one of said 
supports comprising a column having a plurality of column 
sections extensible and contractible heightwise relative to 
one another to enable adjustment of the length of the column 
to ?t passageways of varying height, said lintel member 
having a box-beam construction, a vertical height, and a 
depth in a horizontal direction generally perpendicular 
to the doorway greater than said vertical height whereby 
the lintel member resists horizontal de?ection due to 
force extended by said mine door means in its said closed 
position. 

29. A mine door mounted in a doorway formed by a 
door frame installed in a passageway in a mine, the mine 
door being fabricated from sheet metal and being gen 
erally rectangular in shape with opposing relatively wide 
faces generally parallel to the plane of the doorway when 
the door is closed, said mine door having a reinforcing 
structure attached to the door and extending substan 
tially continuously around the door on one of said rela 
tively wide faces of the door generally adjacent the outer 
perimeter of the door, said reinforcing structure having 
a box-like cross sectional shape with a hollow interior 
and projecting laterally from said one relatively wide 
face of the door so that the hollow interior of the 
reinforcing structure is at one side of said one relatively 
wide face of the door, said reinforcing structure 
comprising, at least in part, sheet metal ?anges extending 
laterally from said one face of the door and running 
along a portion of the periphery of the door, and sheet 
metal reinforcing members cooperative with said ?anges 
to form the box-like cross sectional shape of said rein 
forcing structure. 

30. A mine door as set forth in claim 29 wherein said 
door has edge margins bent to form said sheet metal 
?anges. 

31. A mine door as set forth in claim 30 wherein said 
?anges include one ?ange having an outer edge margin 
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bent to form a lip extending over and spaced from said 
one face of the door, said one ?ange forming a ?rst side 
of said box-like cross sectional shape and said lip forming 
at least part of a second side of said cross sectional shape, 
said reinforcing members including one reinforcing 
member having a ?rst planar portion in face-to-face 
contact with the lip of said one ?ange to form at least part 
of said second side of said cross sectional shape and a 
second planar portion extending at an angle from the 
?rst planar portion to said door panel to form a third 
side of said cross sectional shape. 

32. A mine door as set forth in claim 31 wherein said 
one face of the door forms a fourth side of said cross 
sectional shape. 

33. A mine door as set forth in claim 27 wherein said 
reinforcing structure is of polygonal outline in transverse 
cross-section having sheet metal sides de?ning said box 
like cross-sectional shape, said sides being joined 
together forming a complete box-like cross-sectional 
shape for strength, and said reinforcing structure, at 
least in part, including as one of said sides a marginal 
portion of the sheet metal of the door which has said 
relatively wide faces. 

34. A mine door as set forth in claim 33 wherein said 
marginal portion comprises a coplanar portion of the 
sheet metal of the door. 

35. A mine door as set forth in claim 34 wherein said 
marginal portion further comprises a ?ange portion of 
the sheet metal of the door bent to extend generally at 
right angles with respect to the plane of the door from an 
edge of said coplanar portion. 

36. A mine door as set forth in claim 35 wherein said 
?ange portion has an outer edge portion bent to extend 
generally parallel to and spaced from said one face of the 
door to form at least part of one side of said reinforcing 
structure. 

37. A mine door as set forth in claim 36 further 
comprising a sheet metal member other than said mar 
ginal portion forming at least one side of the reinforcing 
structure. 

38. A mine door as set forth in claim 27 wherein said 
reinforcing structure comprises multiple box-like sec 
tions extending along said one relatively wide face of the 
door and joined at corners of the door to form a con 
tinuous box-like structure at said corners of the door. 

39. A mine door as set forth in claim 27 wherein said 
mine door has hinges mounting said door on said door 
frame installed in said mine passageway. 

* * * * * 


