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Filed Nov. 24, 1958, Ser. No. 775,833 
6 Claims. (Cl. 110--173) 

The present invention relates in general to furnaces 
and more speci?cally to a closure assembly for sealing 
access openings in furnace walls, which de?ne a combus 
tion chamber for generating high temperature gases, boiler 
walls, associated ductwork and the like. 
An object of this invention relates to the provision of 

means by which the door is automatically latched in a 
positive manner as the door is moved into its fully closed 
position, and which through suitable manual operation 
of the same means, may be readily unlatched for door 
movement to any desired opened position within its total 
available range of movement. 

Another object is to provide a novel latching means for 
a closure which is rendered initially operative either by 
the centrifugal force created in swinging the closure to 
a closed position or by a positive camming action of the 
latch means with a co-operating catch in the event the 
closure is moved toward closed position with insu?icient 
force to render the latch centrifugally operative, and which 
in either event is ?nally automatically actuated to latch 
ing position on the follow through, by a positive camming 
action. 
The various features of novelty which characterize the 

invention are pointed out with particularity in the claims 
annexed to and forming a part of this speci?cation. lFor 
a better understanding of the invention, its operating ad 
vantages and speci?c objects attained by its use, refer 
ence should be had to the accompanying drawings and 
descriptive matter in which a speci?c embodiment of the 
invention is illustrated and described. 
Of the drawings: 
FIG. 1 is a fragmentary horizontal section of a furnace 

wall embodiment of the invention; the access door being 
shown in its fully closed and latched position with re 
spect to a furnace wall access opening as de?ned by a door 
frame surrounding the opening; and the door being illus 
trated in open position as shown in dot-dash lines. 

iFIG. 2 is a front elevational view of the door and door 
frame assembly, with the door in its closed position as 
represented by the solid lines in FIG. 1; 
FIG. 3 is a vertical section ‘along line 3-—3 of FIG. 2. 
\FIG. 4 is a partial horizontal section of the furnace wall 

and door showing the manner in which the latching means 
is made to contact a door frame portion so as to assume 
its ?nal fully latched position as represented in FIG. 1. 

In more detail, and referring ?rst to FIGS. 1, 2. and 3, 
a door frame 5 is provided in an upright wall 6 of a 
furnace combustion chamber 7 so as to de?ne a wall open 
ing 8 through which access may be had to the interior 
of the chamber. In the illustrated embodiment the wall 
opening 8 is of a generally elliptical form, elongated in 
a vertical direction. Fluid heating tubes 9‘ are disposed 
generally in a row along the inner face of wall 6, with 
portions of the tubes adjacent the opening 8 being bent 
and arranged so as to embrace opposite sides of the fur 
nace Wall opening. 
A closure or door means including a door 10, of general 

ly elliptical form, is provided at the outer side of furnace 
wall opening 8 so as to overlap the entire periphery of 
frame ‘5; a gasket 11 being provided between overlapping 
peripheral portions of the door 10 and frame 5. The 
door 10 has connected thereto on the furnace side there 
of a readily removable heat resisting liner 10A. As 
shown, the liner 10A is de?ned by a collar 12 of generally 
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frusto-conical form which projects into the furnace wall 
opening 8. Contained within the collar 12 is a filler 13 
of heat resisting refractory material by which the door 
10 is protected from direct exposure to high furnace tem 
peratures. The refractory material or ?ller 13 is itself 
protected from overheating by fluid conducting tube 
lengths 14 embedded therein for conducting a suitable 
cooling ?uid therethrough. Fluid is admitted to such tube 
lengths 14 through a lower ?uid inlet connection 15 and 
is discharged therefrom through an upper ?uid outlet con— 
nection 1-6‘. 
The door 10 and a door yoke 17 connected thereto are 

hingedly secured about a common pivot pin 18 connected 
to the frame 5 at one side of the opening 8. The yoke 
17 pivoted to pin 18, intermediate the ends thereof, ex 
tends horizontally across the central area of the door, in 
outwardly spaced relation thereto, as represented in FIGS. 
1 and 2. The door 10 is formed with a centrally located 
boss 19 which extends axially from the inner side of the 
door. A circular recess or bore 20 is formed in the 
boss to form a socket Within which the inner end of the 
handwheel stem 21 is retained ‘by means including an out 
wardly ?anged bushing 22. Thus the opening and closing 
of door 10 is readily effected through movement of the 
yoke '17 about pivotal axis 18. As seen in FIG. 3, an in 
termediate portion 21A of stem 21 is in continuous 
threaded engagement with a central portion 17A of yoke 
17 so as to enable the pressure of door 101 against gasket 
11 to be adjusted, either after the door has been moved 
into its closed position, or before the door is moved to 
open position. 

In accordance with this invention a feature relating to 
door operation is the provision of a latch or yoke hook 
23 which is pivotally connected to yoke 17 about pivot 
24; and provides the means by which the door is auto 
matically and positively latched when swung to close posi 
tion to seal the Wall opening. In order to utilize this novel 
form of yoke hook 23, the door frame 5 is provided with 
a cooperating stationary catch 25 located at the side of 
the furnace wall opening 8, opposite to the side at which 
the pivot 18 of the yoke 17 is positioned. As seen in 
FIGS. 1 and 2 the catch has a portion 25A extending nor 
mal to the frame and a hook portion 25B extending later 
ally therefrom in a direction away from the furnace open 
ing and spaced from the frame. The outer edge 26 of the 
laterally extending portion 25B is beveled or inclined to~ 
ward the frame 5. 
The latch or yoke hook 23 in accordance with this in 

vention, pivoted at 24 to the yoke and forming an exten 
sion thereof, has a laterally extending portion 23A ex 
tending in the direction of the furnace opening 8 parallel 
to the frame. The inner edge is ‘beveled outwardly to 
form a leading cam surface or edge 23B. At the base 
portion 23C of latch 23, adjacent the pivot 24, there is 
provided an inwardly extending striker portion 23D posi 
tioned so that it makes contact with the head of catch 25 
on the follow through of the latch 23 as will be herein 
after explained. 

Connected to the latch 23 and extending outwardly 
therefrom in a direction away from the opening is a 
weighted means in the form of a T-shaped manual han 
dle 27. As will be hereinafter described the outwardly 
extended handle means 27 imparts additional momentum 
to the latch as it is rotated into latching position, as shown 
in FIG. 1. 
The operation of the door assembly is as follows: 
In swinging the door from open position as indicated 

in the dot-dash lines of FIG. 1 to closed position as 
shown by solid lines therein, the centrifugal force acting 
on latch 23 will cause the latch to pivot relative to the 
yoke 17 and about its axis or pivot 24 in outwardly or 
counter-clockwise direction as viewed in FIGS. 1 and 4. 
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The base end 28 of latch 23 engaging the shoulder of the 
bifurcated end portion or limiting means 173 of the yoke 
limits the rotation of the latch 23 relative thereto. Thus 
as the door approaches the closed position the leading 
edge 23B of the latch 23 clears catch 25, permitting the 
inwardly extending latch portion 23A to be positioned 
between the frame 5 and lateral extending hook portion 
258 of the catch, as ‘viewed in FIG. 4. As the latch 
hook 23B is in position behind the catch hook 25B, the 
striker portion 23D makes contact with the head of the 
catch 25, as viewed in FIG. 4, thereby causing the latch 
23 to be rotated in a clockwise direction and automatical 
ly kicked or cammed into closed position, as viewed in 
FIG. 1, the outboard position of the handle 27, due to its 
extended moment arm, imparts additional momentum to 
the latch as it is kicked into latching position to insure 
automatic latching. With the door thus latched the hand 
_wheel 29 is rotated to apply ?nal sealing pressure on the 
door. With the latch hook 23 disposed in horizontal 
alignment with the yoke pivot there is no tendency on the 
part of the yoke 17 to twist when pressure is applied to 
.the door. 

To release the latch, the hand wheel 29 is turned to 
back off the stem 21 to relieve the pressure on the door. 
With the pressure relieved the handle 27 is manually 
pulled in a manner releasing the latch 23 and the door 
pivoted to open position. ‘ 
‘In the event that the latch 23 is not rotated in a 

counter-clockwise direction about its pivot 24 when the 
door and yoke carried thereby is swung from open to 
closed position because of insufficient momentum, auto 
matic and positive latching is still rendered possible by the 
structure described. If the centrifugal force is insufficient 
to rotate the latch outwardly, as hereinbefore described, 
the leading cam edge 23B of the latch 23 will strike the 
beveled edge 26 of the catch as the door approaches the 
closed position. The striking of the latch 23 on the 
.catch 25 results in a carnming of the latch outwardly or 
in a counter clockwise direction so that the inwardly 
turned hook portion 23A of the latch is positioned beyond 
the hook 25B of the catch as viewed in FIG. 4. On the 
follow through, as the door moves into ?nal closing posi 
tion, the striker 23D is brought into engagement with the 
head of the catch 25 causing the latch to be positively ro 
tated in a clockwise direction and automatically kicked 
»or cammed into closed engagement with the catch, as 
hereinbefore described. Thus it is to be noted that with 
the improved latch 23 of this invention, the door in mov 
ing ‘from open to closed position is automatically and posi 
tively latched whether the door is swung in a manner so 
'as to create a sufficient centrifugal force to initiate the 
latching operation or whether the door is swung in a 
manner in which the centrifugal force is insuf?cient to 
initiate the latching operation. In either event the door 
is automatically and positively latched. 

While the door is herein illustrated and described as 
having a particular design to heat resistant liner 16A, it 
is to be understood that as the liner 10A is rendered readi 
ly removable, other liners designed for other temperature 
conditions may be readily substituted for that herein 
shown and described. In this manner it will be apparent 
that the basic frame 5, door 10, yoke 17, and latch oper 
ating mechanisms 23, 25 may be used to seal access open 
ings which open to various temperature zones of a fur 
nace or other heated enclosure simply by attaching there 
to, the properly designed liner as determined by the par 
ticular temperature to which the inner surface of the door 
is to be exposed. 

While the instant invention has been disclosed with 
reference to a particular embodiment thereof, it is to be 
appreciated that the invention is not to be taken as limited 
to all of the details thereof as modi?cations and vari 
ations thereof may be made without departing from the 
.spirit or scope of the invention. 
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What is claimed is: 
1. A closure assembly comprising a frame de?ning an 

access opening, a door means for sealing said opening, 
hinge means for hingedly connecting said door means to 
said frame for swinging between open and closed positions, 
a catch connected to said frame, and a latch having a 
leading cam edge, a following striker portion, and a base 
end portion, means for loosely pivoting said latch to said 
door means opposite the hinge means thereof, means on 
said door means adjacent said latch for limiting rotation 
of said latch as said latch is automatically freely rotated 
outwardly about its pivot means upon the application of 
a predetermined amount of centrifugal force created by 
the door swinging to closed position thereby enabling 
said leading cam edge of said latch to clear said catch, 
and said leading cam edge being adapted to engage said 
catch to earn said latch outwardly an amount sufficient 
for the latch to clear the catch in the event said door means 
is swung in a manner producing a centrifugal force in 
sufficient to rotate said latch outwardly, and said follow 
ing striker portion being adapted to engage said catch 
in either event as the door closes for automatically kick 
ing said outwardly displaced latch into positive locking 
engagement with said catch. 

2. A closure assembly comprising a frame adapted to 
circumscribe opening in a furnace wall, a door adapted 
to seal said opening, a readily removable heat resistant 
liner connected to said door on the furnace side thereof, 
a yoke carried by said door on the outer side thereof, 
hinge means connecting said door and yoke to said frame 
for swinging between open and close positions, said yoke 
having a ‘bifurcated end portion opposite said hinge means, 
a catch ?xedly connected to said frame opposite said door 
hinging means, said catch having an outwardly turned 
hook portion, and latch having a hook shaped portion 
and a following connected striker portion, said latch hook 
portion having a leading cam edge, means for pivoting the 
latch to said yoke opposite the hingedly connected end por 
tions thereof so that in the event a determinate amount of 
centrifugal force is produced in swinging the door to closed 
position, the latch is automatically rotated outwardly 
about said pivoting means in the same plane in which the 
door and connected yoke is swung to clear the catch hook, 
said latch having a base end portion adapted to engage the 
-end of said bifurcated end portion to limit outward ro 
tation of said latch about said pivot means and said lead 
ing cam edge being adapted to engage said catch hook 
to positively cam said latch outwardly in the event said 
door and yoke carried thereby is swung in a manner pro 
ducing insu?icient centrifugal force to rotate said latch 
hook clear of said catch, said following striker portion 
being adapted to engage said catch in either event as the 
door closes for automatically kicking said outwardly ro 
tated latch into positive locking engagement with said 
catch, and an outboard weighted means connected to 
said latch for imparting thereto added momentum to in 
sure positive operation thereof. 

3. A closure assembly comprising a frame adapted to 
circumscribe an opening in a furnace wall, a door adapted 
to seal said opening, a fluid cooled, readily removable, 
heat resistant liner connected to said door on the furnace 
side thereof, a yoke carried by said door on the outer side 
thereof, hinge means connecting said door and yoke to 
said frame for swinging between open and close positions, 
said yoke having a bifurcated end portion opposite said 
hinge means, a catch ?xedly connected to said frame op 
posite said door hinging means, said catch having an out 
wardly turned hook portion, a latch having a hook shaped 
portion and a following striker portion connected thereto, 
said latch hook portion having a leading cam edge, means 
loosely pivoting the latch being pivotally between the bi 
furcated end portions of said yoke opposite the hinge 
means thereof so that in the event a determinate amount 
of centrifugal force is produced in swinging the door to 
closed position, the latch is automatically rotated outward 
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1y about its pivot means in the same plane in which the 
door and connected yoke is swung to clear the catch hook, 
said leading cam edge being adapted to engage said catch 
hook to positively cam said latch outwardly to clear the 
catch hook in the event said latch is not rotated outwardly 
upon the closing movement of said door and yoke, said 
latch having a base end portion adapted to engage the end 
of said bifurcated portion to limit outward rotation of 
said latch about said pivot means and said striker portion 
being adapted to engage said catch in either event as the 
door closes for automatically kicking said outwardly ro 
tated latch in positive locking engagement with said catch, 
an outboard weighted means connected to said latch for 
imparting thereto added momentum for insuring positive 
operation thereof and to serve as a handle for releasing 
said latch, and a screw threaded to said yoke and engag 
ing said door for applying pressure thereto for positively 
sealing said door against the frame to seal said opening. 

4. A closure assembly comprising a frame de?ning an 
access opening, a door means including a door yoke for 
sealing said opening, said yoke having opposed ends, 
hinge means connecting one end of said yoke to said frame 
for swinging between open and closed positions, a catch 
connected to said frame, a latch adapted to engage with 
said catch, means loosely pivoting said latch to the ot er 
end of said yoke so that said latch may be automatically 
and freely rotated outwardly about its pivoting means by 
a centrifugal force created in swinging said door means 
from open to closed positions, limiting means located on 
said yoke adjacent said latch, said latch having a base end 
portion adapted to engage said limiting means for limit 
ing the rotation of the latch outwardly of the door means 
an amount su?icient for the latch to clear the catch as 
the door is swung to a ‘closed position, and said latch 
having a striker means for engaging said catch in the 
outwardly rotated position of said latch as the door 
swings to closed position for automatically kicking the 
latch inwardly about its pivoting means into positive lock 
ing engagement with said catch. 
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5. A closure assembly comprising a frame adapted to 

de?ne an access opening in a furnace wall, a door for 
sealing said opening, a yoke carried by said door, said 
yoke having opposed end portions, hinge means for con 
necting one end portion of said yoke to said frame for 
swinging between open and closed positions, and the other 
end of said yoke being bifurcated, a hook shaped catch 
connected to said frame, a hook shaped latch, means 
loosely pivoting said latch to bifurcated end portions of 
said yoke opposite the hinge connection, said latch having 
a base end adapted to engage the end of said bifurcated 
end portion of said yoke to limit outward rotation of said 
latch an amount sufficient for said latch to clear said 
catch upon the creation of a predetermined amount of 
centrifugal force in swinging the door and yoke carried 
thereby to closed position, said latch having a striker 
means engaging said catch as the door closes for auto 
matically kicking said latch inwardly into positive locking 
engagement with said catch, and means carried by said 
yoke and engaging said door for applying pressure thereto 
for positive sealing of the door against the frame. 

6. The invention as de?ned in claim 4 wherein said 
door means and latch connected thereto rotate about their 
respective pivoted connections in a horizontal plane. 
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