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[5 7] ABSTRACT 

A manway cover assembly for a pressurized railway 
tank car comprises an integrally constructed cover 
plate having a generally cylindrical side wall portion 
and a sealing ?ange extending outwardly from the side 
wall portion substantially normal thereto and a stiffen 
ing ?ange sloping downwardly and outwardly from the 
sealing ?ange, a gasket held in place on the sealing 
?ange by four retaining plates for sealing engagement 
with the manway rim, six spaced-apart notches formed 
in the periphery of the cover plate, one of the notches 
having a relatively narrow neck portion and a rela 
tively wide base portion, six eye-bolt and nut assem 
blies pivotally mounted on the manway for movement 
between locking positions respectively disposed in the 
notches for holding the cover plate in sealing relation 
ship with the manway and releasing positions disposed 
out of the notches, a sleeve surrounding the shank of 
the bolt corresponding to the one notch and con; 
structed and arranged to be accommodated only in 
the wide base portion of the one notch when the cover 
plate is closed, whereby the one bolt cannot be piv 
oted from its locking position until a cover plate is 
loosened and lifted a predetermined distance suffi 
cient to clear the sleeve from the notch and relieve the 
pressure in the tank. 

6 Claims, 8 Drawing Figures 
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MANWAY COVER FOR TANK CARS 

The present invention relates to railway tank cars 
and, in particular, to a manway cover assembly for seal 
ing the manway opening of a tank car. 

It is a general object of this invention to provide a 
manway cover assembly for a pressure vessel which as 
sembly is of relatively light-weight and economical con 
struction and yet can maintain a tight seal of the man 
way with the use of a minimum number of clamps or 
hold-down devices, while providing protection against 
violent displacement of the cover from the manway 
during opening thereof. 

It is an important object of this invention to provide 
a cover assembly for a pressure vessel having wall 
structure provided with an opening therein, said cover 
assembly comprising a cover plate wherein the cover 
plate has a peripheral notch formed therein, and fur 
ther including a bolt mounted adjacent to one end 
thereof on the associated wall structure for pivotal 
movement between a locking position disposed in the 
notch to hold the cover plate in the sealing con?gura 
tion thereof and a releasing position disposed out of 
said notch, a nut threadedly engageable with the other 
end of the bolt for drawing the cover plate into sealing 
engagement with the associated wall structure to close 
and seal the opening therein when the bolt is in the 
locking position thereof, a cylindrical sleeve disposed 
in surrounding relationship with the bolt intermediate 
the ends thereof, the notch being provided with a base 
portion having a width slightly greater than the outer 
diameter of the sleeve for accommodating the 'sleeve 
therein, the notch being provided with a neck portion 
extending outwardly fromthe base portion to the pe 
riphery of the cover plate and having a width greater 
than the diameter of the bolt but less than the diameter 
of the sleeve for preventing passage of the sleeve there 
through, the sleeve extending a predetermined distance 
into the base portion of the notch when the bolt is dis 
posed in the locking position thereof, raising of the ad 
jacent portion of the cover plate at least the predeter 
mined distance from sealing engagement with the asso~ 
ciated vessel serving to relieve the internal pressure 
therein and effecting withdrawal of the sleeve from the 
notch thereby to permit pivotal movement of the bolt 
from the locking position thereof to the releasing posi 
tion thereof, whereby pivotal movement of the bolt 
from the locking position thereof to the releasing posi 
tion thereof is prevented by the sleeve until the adja 
cent portion of the cover plate has been raised suf? 
ciently to relieve the pressure within the associated ves 
sel thereby to prevent a violent displacement of the 
cover plate from the vessel by pressure built up therein. 

Still another object of the present invention is to pro 
vide a cover assembly of the type set forth, wherein the 
cover plate is provided with a plurality of notches 
spaced about the periphery thereof, and further includ_ 
ing a like plurality of bolts positioned for alignment re 
spectively with the notches when the cover plate is in 
the closed con?guration thereof, and a plurality of nuts 
respectively threadedly engageable with the other ends 
of the bolts, the sleeve being disposed in surrounding 
relationship with one of the bolts intermediate the ends 
thereof, the notch corresponding to the one bolt being 
provided with a relatively wide-base portion for accom 
modating the sleeve therein and a relatively narrow 
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2 
neck portion for preventing the passage of the sleeve 
therethrough. 
Further features of the invention pertain to the par 

ticular arrangement of the parts of the manway cover 
assembly whereby the above-outlined and additional 
operating features thereof are attained. 
The invention, both as to its organization and method 

of operation, together with further objects and advan 
tages thereof, will best be understood by reference to 
the following speci?cation taken in connection with the 
accompanying drawings, in which: 
FIG. 1 is a side elevational view of a railway tank car 

having a cylindrical manway collar at the top thereof, 
and provided with a manway cover assembly con 
structed in accordance with and embodying the fea 
tures of the present invention; 
FIG. 2 is an enlarged top-plan view of the manway 

cover assembly of FIG. 1, with one of the clamp assem 
blies removed to more clearly show the shape of the 
notch in the cover plate ?ange; 
FIG. 3 is a further enlarged fragmentary view in verti 

cal section of the manway cover assembly of the pres 
ent invention, taken along the line 3-—3 in FIG. 2; 
FIG. 4 is a still further enlarged fragmentary top-plan 

view of the manway cover assembly shown in FIG. 2, 
with the clamp assemblies removed to illustrate the dif 
ferent shaped peripheral notches in the cover plate; 

FIG. 5 is a further enlarged fragmentary view in verti 
cal section of the safety sleeve clamp assembly of the 
present invention, taken along the line 5-—5 in FIG. 4, 
with the cover plate shown securely clamped in its 
sealed con?guration; 
FIG. dis a view similar to FIG. 5, illustrating the 

cover plate lifted suf?ciently to permit pivotal move 
ment of the sleeved eye-bolt to its releasing position, 
which is illustrated in phantom; 

FIG. 7 is a further enlarged fragmentary view in verti 
cal section taken along the line 7—7 in FIG. 4, and il 
lustrating a ?rst embodiment of the gasket retainer 
plate bolted to the cover plate; and 
FIG. 8 is a view similar to FIG. 7 showing an alterna 

tive version of the retaining plate which is welded to the 
cover plate. 

Referring now to FIG. 1 of the drawings, there is il 
lustrated a standard railway tank car, generally desig 
nated by the numeral 50, which includes a pair of 
trucks 60 each bearing two pairs of railway wheels 65. 
Respectively carried by the trucks 60 are bolsters 55 
which cooperate to support thereon a tank, generally 
designated by the numeral 70. The tank 70 includes a 
cylindrical side wall 75 having the longitudinal axis 
thereof disposed in use substantially horizontally, the 
opposite ends of the side wall 75 being respectively 
closed by generally dome-shaped end walls 76 and 77. 
Extending upwardly along at least one side of the cylin 
drical side wall 75 substantially midway between the 
opposite ends thereof is a ladder 80 connecting with a 
catwalk 81 extending longitudinally along the top of 
the side wall 75 and being provided with guard railings 
82, all for the purpose of providing access to a gener 
ally cylindrical manway collar 90 extending vertically 
upwardly from the top of the side wall 75 midway be 
tween the ends thereof and communicating with the in 
terior of the tank 70 for providing access thereto. The 
upper rim 95 of the manway collar 90 de?nes a circular 
access opening which is closed by a manway cover as 
sembly, generally designated by the numeral 100, con 
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structed in accordance and embodying the features of - 
the present invention. 
Referring now also to FIGS. 2 through 7 of the draw 

ings, the manway cover assembly 100 includes a cover 
plate 101 provided with peripheral notches 120 therein 
and hingedly mounted on the manway collar 90, the 
cover plate 101 being adapted to be securely held in 
sealing relationship with respect to the manway open 
ing by means of a plurality of clamp assemblies, each 
generally designated by the numeral 150. More partic 
ularly, the cover plate 101 is generally dome-shaped 
including a substantially ellipsoidal top portion 102 and 
a substantially cylindrical side portion 105. Integral 
with the side portion 105 along the periphery thereof 
and extending laterally outwardly therefrom substan 
tially normal thereto is a sealing ?ange 110 which is 
adapted to be disposed in use substantially horizontally, 

15 

normal to the axis of the cylindrical manway collar 90. I 
The sealing ?ange 110 has a ?at inner or lower surface 
1 1 1 provided adjacent to the inner edge thereof with an 
annular recess 112 for a purpose to be described more 
fully hereinafter, and a ?at outer surface 113 substan 
tially parallel to the inner surface 1 11, a plurality of ap 
ertures 114 extending vertically through the sealing 
?ange 110 for a purpose ‘which will also be explained 
below. Integral with the sealing ?ange 110 at the pe 
riphery thereof and extending downwardly and out 
wardly therefrom at an external angle of approximately 
45° thereto is a short annular stiffening ?ange 115. 
The cover plate 101 is integrally formed of a single 

piece of material, preferably metal, the particular 
shape of the cover plate 101 being achieved by means 
of stamping or pressing a circular plate of stock mate~ 
rial, whereby the top portion 102 has a thickness some 
what less than the thickness of the remainder of the 
cover plate 101, as a result of the considerable defor~ 
mation of the stock material. Indeed, the entire stock 
plate'itself may be a relatively thin piece of material, 
preferably of a range .of about 3/8 inch thick, the 
unique arrangement and shape of the cover plate 101 
nevertheless permitting a pressure-tight seal of the 
manway cover with the use of a minimum number of 
clamping devices, or as will be explained in greater de 
tail hereinafter. 

Preferably, the cover plate 101 is hingedly mounted 
on the manway collar 90, there being provided for this 
purpose a pair of identically constructed and laterally 
spaced-apart hinged plates 116 secured to the inner 
surface of the sealing flange 110 and the stiffening 
?ange 115 as by weldments 116a, as is best illustrated 
in PM]. 3. Extending between the hinge plates 116 and 
?xedly secured thereto is a hinge pin 117, the pin 117 
also extending through a complementary opening in a 
hinge block 118 fixedly secured to the outer surface of 
the manway collar 90 as by weldments 119. In use, the 
hinge pin 117 is freely rotatable with respect to the 
hinge block 118, thereby accommodating pivotal 
movement of the cover plate 101 between. a fully 
closed position in sealing engagement with the top rim 
of the manway collar 90, as illustrated in FIG. 3, and 
an open position (not shown) extending upwardly and 
outwardly from the hinge block 118 to the right, as 
viewed in H6. 3, thereby to prevent unobstructed ac 
cess to the tank interior through the manway opening. 
The cover plate 101 is provided about the periphery 

threof with a plurality of radially inwardly extending 
notches, generally designated by the numeral 120, the 
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4 
notches preferably being six in number and equi 
angularly spaced about the cover plate 101. Each of the 
notches 120 extends radially inwardly from the outer 
edge of the stiffening ?ange 115 and well into the seal 
ing ?ange 110, each notch 120 including a generally 
V-shaped outer portion or mouth 121, the narrow end 
of the mouth 121 being disposed a slight distance into 
the sealing ?ange 110 and communicating with a 
straight relatively narrow neck portion 123 provided at 
the inner end thereof with part-circular base 124 hav 
ing a diameter equal to the width of the neck portion 
123. All of the notches 120 are identicallyshaped and 
dimensioned, with the exception of one, which has 
been generally designated 120A. The notch 120A is 
similar to the notches 120 in that it includes a V-shaped 
mouth portion 121A and a straight narrow neck por 
tion 123A, but differs from the notches 120 in that it 
is provided with a part-circular base portion 124A hav 
ing a diameter substantially greater than the diameter 
of the neck portion 123A, for a purpose to be described 
hereinafter. 
Disposed on the upper surface 113 of the sealing 

?ange 110 are five generally rectangular support 
blocks 125, the blocks 125 being respectively disposed 
immediately above the notches 120 in the cover plate 
101. The support blocks 125 are all identically con 
structed, each having a rear edge disposed against the 
outer surface of the cylindrical portion 105 of the cover 
plate 101 and extending radially outwardly therefrom 
to a point adjacent to the periphery of the sealing 
?ange 110, the bottom rear corner of the block 125 
being truncated as at 127 to accommodate the rounded 
juncture between the cylindrical portion 105 and the 
sealing ?ange 110 of the cover plate 101. Each block 
125 is secured to the cover plate 101 as by a weldment 
129, each block 125 also being provided with a notch 
130 therein congruent with the immediately underlying 
portion of the cover plate notch 120, each notch 130 
including a neck portion 133 terminating in arcuate 
base portion 134. Similarly, a support block 125A 
overlies the notch 120A and is similarly provided with 
a notch 130A therein congruent with the underlying 
portion of the notch 120A, and including a neck por 
tion 133A and enlarged diameter of part-circular base 
portion 134A. . 

Disposed in the recess 112 of the bottom surface 111 
of the sealing flange 110 is an annular gasket 135, the 
gasket 135 being so positioned as to engage the rim 95 
of the manway collar 90 around the entire periphery 
thereof when the cover plate 101 is disposed in its 
closed configuration illustrated in FIG. 3. The gasket 
135 may be formed of any suitable material, such as as 
bestos, neoprene, te?on, or the like. Preferably, the 
gasket 135 has a radial width greater than the thickness 
of the manway collar90 to insure firm sealing engage 
ment therewith even if the cover plate 101 is not pre 
cisely centered over the manway collar 90. Similarly, it 
will be noted that the radial width of the sealing ?ange 
110 is considerably greater than the thickness of the 
wall of the manway collar 90 to permit use of the cover 
plate 101 with manway collars of slightly different di 
ameters and thereby obviate precise and exact mating 
of the cover plate 101 with the manway collar 90. 
The gasket 135 is held in place in the recess 112 by 

four arcuate retainer clips 140 respectively spaced cir 
cumferentially about the inner surface 111 of the seal 
ing ?ange 110 and disposed between the adjacent 



5 
notches 120, whereby the retaining clips 140 coope 
ratte to de?ne a segmented retaining ring. Each of the 
retaining clips 140 is in the form of a ?at plate posi 
tioned so that the inner edge thereof overlaps the outer 
periphery of the gasket 112 so as to firmly clamp the 
gasket 112 between the retaining clip 140 and the inner 
surface 111 of the sealing ?ange 110, the retaining clip 
140 preferably being held in place by means of bolts 
145 and lock washers 146, the bolts 145 being thread 
edly engaged in the apertures 114 in the sealing ?ange 
1 10, as is best illustrated in FIG. 7. In the preferred em 
bodiment of the invention, there are two mounting 
bolts 145 proviided for each of the retaining clips 140, 
but it will be appreciated that any number of mounting 
bolts may be provided, depending upon the length of 
the retaining clips 140. 
Referring to FIG. 8 of the drawings, there is shown 

an alternative embodiment, 140A of the retaining clip 
of the present invention, the retaining clip 140A being 
essentially identical to the retaining clip 140 in struc 
ture and function, but being secured to the inner sur 
face of the sealing ?ange 110 by means of a weldment 
145A. It will be appreciated that the retaining clip 
140A may have a radial width slightly less than the 
width of the retaining clips 140, since there is no need 
to provide space for the holes for mounting bolts. 
Mounted on the outer surface of the manway collar 

90 at equidistantly spaced-apart points therealong are 
six clamp assemblies, generally designated by the nu 
meral 150, for use in clamping the cover plate 101 into 
sealing engagement with the manway collar 90. Each of 
the clamppssemblies 150 includes a right-angle mount 
ing bracket 151 having a generally horizontally extend 
ing attachment ?ange 152 and a substantially vertically 
extending mounting ?ange 153, the bracket 151 being 
secured to the outer surface of the manway collar 90 
adajcent to the rim 95 thereof by suitable means such 
as weldment 154. 
Each of the clamp assemblies 150 further includes an 

eye-bolt, generally designated by the numeral 160, 
which includes an eye portion 161 receiving there 
through a pivot pin 163, the pin 163 being ?xedly se 
cured to the eye 161 and being rotatably mounted on 
the vertical ?ange 153 of the mounting bracket 151 to 
permit pivotal movement of the eye-bolt 160 about the 
axis of pivot pin 163. The eye-bolt 160 further includes 
a shank 165 externally threaded at the outer end 
thereof, as at 166, for threaded engagement with a 
complementary nut 168, the assembly also being pro 
vided with a suitable lock washer 167. The shanks 165 
of the bolts 160 have a diameter slightly less than the 
width of the neck portions 123 of the cover plate 
notches 120 so as to be accommodated therein in a 
manner to be described below. The bolts 160 are so po 
sitioned on the manway collar 90 as to be respectively 
disposed in use in vertical alignment with the notches 
120 on the cover plate 101. 
The bolt 160 corresponding to the notch 120A is fur 

ther provided with a cylindrical sleeve 170 disposed in 
surrounding relationship with the shank 165, the sleeve 
170 having an outer diamter slightly less than the diam 
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eter of the base portions 124A and 134A of the notches ‘ 
120A and 130A, but greater than the width of the neck 
portions 123A and 133A. 

In use, the bolts 160 are pivotally movable between 
a substantially vertically extending locking position, il 
lustrated in a solid line in FIG. 5, and a downwardly ex 

65 

6 
tending releasing position, illustrated in phantom in 
FIG. 6. Normally, when the cover plate 101 is disposed 
in its closed con?guration, illustrated in FIGS. 3 and 5, 
the bolts 160 are disposed in their locking positions, ex 
tending vertically upwardly through the arcuate base 
portions 124 and 134 of the notches 120 and 130 in the 
sealing ?ange 110 and the support block 125. In like 
manner the sleeve 170 and the bolt 160 surrounded 
thereby are disposed in the enlarged base portions 
124A and 134A of the notches 120A and 130A in the 
sealing ?ange 110 and support block 125A. The 
lengths of the shanks 165 are such as to extend well 
above the upper surface 113 of the sealing ?ange 110 
when the cover plate 101 is thus disposed in its sealing 
con?guration. The washers 167 are respectively dis 
posed in engagement with the upper surfaces of the 
support blocks 125, and the nuts 168 are turned tightly 
down against the washers 167 so as to securely clamp 
the cover plate 101 and gasket 135 into sealing engage 
ment with the rim 95 of the manway collar 90 to pro 
vide a pressure-tight closure thereof. 
When it is desired to open the manway cover assem 

bly 100, the nuts 168 are backed off to the position il 
lustrated in FIG. 6, so that the washers 167 may be . 
lifted out of engagement with the support blocks 125. 
When thus loosened, the ?ve bolts 160 disposed in the 
notches 120 may be pivoted about the axes of the pivot 
pins 163 in a counterclockwise direction as viewed in 
FIG. 6, to the releasing positions thereof, the notches 
120 and 130 accommodating passage of the bolt shanks 
16S therethrough during this pivotal movement of the 
bolts 160. However, the bolt disposed in the notches 
120A and 130A is prevented from being pivoted to the 
releasing position thereof by the sleeve 170. More par 
ticularly, the axial extent of the sleeve 170 is such that 
it extends through the sealing ?ange 110 and well into 
the support block 125A, and, since the outer diameter 
of the sleeve 170 is greater than the widths of the neck 
portions 123A and 133A of notches 120A and 130A, 
it cannot pass therethrough. Accordingly, it is neces 
sary to ?rst lift the cover plate 101 a slight distance 
until the bottom surface 111 of the sealing ?ange 110 
lies above the top of the sleeve 170 (as illustrated in 
FIG. 6), thereby completely withdrawing the sleeve 
170 from the notches 120A and 130A, and permit piv 
otal movement of the bolt shank 165 outwardly 
through the notches in the usual manner. 
The axial extent of the sleeve 170 is such that the dis 

tance which the cover plate 101 must be lifted to clear 
the sleeve 170 is suf?cient to completely relieve any 
pressure which may have built up within the tank 170. 
Thus, it will be appreciated that the sleeve 170 serves 
as a safety device preventing movement of the corre 
sponding bolt 160 from the locking position thereof 
until the pressure within the tank 170 has been com 
pletely relieved. In other words, the cover plate 101 
will be securely restrained by the bolt 160 bearing the 
sleeve 170, thereby preventing violent displacement of 
the cover plate 101 by the pressure built up within the 
tank 70, until such pressure has been safely relieved. 
Once the last bolt 160 has been thus moved to its re 
leasing position, the cover plate 101 may then be lifted 
to its completely open position to provide access to the 
interior of the tank car. In this regard, it will be noted 
that the downturned stiffening ?ange 115 de?nes a lip 
which provides a handhold to facilitate the manual 
movement of the cover plate 101. 
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ln reclosing the manway cover assembly 100, the 
cover plate 101 is manually lowered to the position il 
lustrated in FIG. 6, spaced a slight distance above the 
manway collar rim 95 suf?cient to permit the sleeve 
170 to be pivoted beneath the sealing ?ange 110. The 
bolt 160 bearing the sleeve 170 is then pivoted up 
wardly to the upright position illustrated in F IG. 6, after 
which the cover plate 101 may be lowered the rest of 
the way until the gasket 135 engages the manway collar 
rim 95, the sleeve 170 being received within the arcu 
ate portions 124A and 134A of the notches 120A and 
130A, as described above. At this point, the other ?ve 
bolts 160 may be pivoted upwardly through the notches 
120 and 130 back to the locking positions thereof. The 
nuts 168 are all then drawn up tightly against the wash 
ers' 167 for securely clamping the cover plate in its 
closed position to reseal the manway. 

It is a signi?cant feature of the present invention that 
the'cover plate 101 may be securely held in tightly seal 
ing relationship with respect to the manway collar 90 
by means of only a relatively few clamping devices 150 
despite the relativey wide sealing ?ange 110 on the 
cover plate 101. Thus, in the preferred embodiment of 
the invention, only six clamping devices are necessi 

_ tated to effect a firm seal, and the cover assembly 100 
may use as few as ?ve clamping mechanisms 150 and 
still achieve complete sealing of the manway collar 90. 
This is permitted, despite the relatively thin-gauge ma 
terial used in the cover plate 101, by reason of the stiff 
ening provided by the unique construction of cover 
plate 101. More particularly, the cylindrical side por 
tion 105 and the stiffening ?ange 115 of the cover plate 
101 cooperate to rigidify the sealing ?ange 110 so that 
a sealing ?ange 110 will retain its shape and will pro 
vide good sealing at all points along the circumference 
thereof, even though the clamping force is applied at 
only a few selected points therealong. 
Another important feature of the present invention is 

that the width of the sealing ?ange 110 and of the gas 
ket 135 permits use of the- cover plate 101 with man 
way collars 90 having varying diameters so that power 
sealing is insured even though the cover plate 101 and 
the manway collar 90 are not precisely matched. 
As another feature of the present invention, it will be 

noted that the inner edges of the gasket retainer plates 
140 are spaced only a slight distance outwardly of the 
outer surface of the manway collar 90, whereby the 
inner edges of the retainer plates 140 can serve to cen 
ter the cover plate 101 on the manway collar rim 95. 
This feature may be particularly useful in the case of a 
fully detachable cover plate 101, which does not have 
the built-in centering afforded by the hinge mounting. 
From the foregoing, it will be seen that there has 

been provided a novel manway cover assembly for a 
railway tank car, including a relatively thin-gauge cover 
plate having a wide sealing ?ange, the cover plate being 
uniquely constructed so as to permit tight sealing of 
manway cover with the use of a minimum number of 
clamp mechanisms. ' 
There has also been provided a novel manway cover 

assembly of the character described, which includes a 
novel retaining member arrangement for holding the 
gasket in place on the cover plate. 
There has also been provided a manway cover assem 

bly which includes a novel safety sleeve on one of the 
clamping bolts which operates to prevent complete re 
lease of the clamping mechanism until the cover plate 
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8 
has been lifted a slight distance sufficient to relieve the 
internal pressure of the tank, thereby to prevent sudden 
violent displacement of the cover plate from the man 
way. 
While there has been described what is at present 

considered to be the preferred embodiments of the in 
vention, it will be understood that various modi?ca 
tions may be made therein, and it is intended to cover 
in the appended claims all such modi?cations as fall 
within the true spirit and scope of the invention. 
What is claimed is: 
l. A cover assembly for a pressure vessel having wall 

structure provided with an opening therein, said cover 
assembly comprising a cover plate having a notch 
formed in the periphery thereof and being hingedly 
mounted on the associated wall structure for pivotal 
movement between an open con?guration and a closed 
con?guration with respect to the associated opening, a 
bolt mounted adjacent to one end thereof on the asso 
ciated wall structure for pivotal movement between a 
locking position disposed in said notch to hold said 
cover plate in the sealing con?guration thereof and a 
releasing position disposed out of said notch, a nut 
threadedly engageable with the other end of said bolt 
for drawing said cover plate into sealing engagement 
with the associated wall structure to close and seal the 
opening therein when said bolt is in the locking position 
thereof, a cylindrical sleeve disposed in surrounding re 
lationship with said bolt intermediate the ends thereof, 
said notch being provided with a base portion having a 
width slightly greater than the outer diameter of said 
sleeve for accommodating said sleeve therein, said 
notch being provided with a neck portion extending 
outwardly from said base portion to the periphery of 
said cover plate and having a width greater than the di 
ameter of said bolt but less than the diameter of said 
sleeve for preventing passage of said sleeve there 
through, said sleeve extending a pre-determined dis 
tance into the base portion of said notch when said bolt 
is disposed in the locking position thereof, raising of the 
adjacent portion of said cover plate at least said pre 
determined distance from sealing engagement with the 
associated vessel serving to release the internal pres 
sure therein and effecting withdrawal of said sleeve 
from said notch thereby to permit pivotal movement of 
said bolt from the locking position thereof to the releas 
ing position thereof, whereby pivotal movement of said 
bolt from the locking position thereof to the releasing 
position thereof is prevented by said sleeve until the ad 
jacent portion of said cover plate has been raised suffi 
ciently to release the pressure within the associated 
vessel thereby to prevent a violent displacement of said 
cover plate from said vessel by pressure built up 
therein. 

2. A cover assembly for a pressure vessel having wall 
structure provided with an opening therein, said cover 
assembly comprising a cover plate having a closed con 
figuration adapted for covering the opening in the asso 
ciated vessel and being provided with a plurality of 
notches spaced about the periphery thereof, a plurality 
of bolts equal in number to said notches and spaced 
about the periphery of the associated opening for align 
ment respectively with said notches when said cover 
plate is in the closed configuration thereof, each of said 
bolts being mounted adjacent to one end thereof on the 
associated wall structure for pivotal movement be 
tween a locking position disposed in the corresponding 



3,786,955 

notch for holding said cover plate in the closed con?gu 
ration thereof and a releasing position disposed out of 
said notch, a plurality of nuts respectively threadedly 
engageable with the other ends of said bolts for drawing 
said cover plate into sealing engagement with the asso 
ciated wall structure to close and seal the opening 
therein when said bolts are in the locking positions 
thereof, a cylindrical sleeve disposed in surrounding re 
lationship with one of said bolts intermediate the ends 
thereof, the notch corresponding to said one bolt being 
provided with a base portion having a width slightly 
greater than the outer diameter of said sleeve for ac 
commodating said sleeve therein, said one notch being 
provided with a neck portion extending outwardly from 
said base portion to the periphery of said cover plate 
and having a width greater than the diameter of said 
bolt but less than the diameter of said sleeve for pre 
venting passage of said sleeve therethrough, said sleeve 
extending a predetermined distance into the base por 
tion of said one notch when said one bolt is disposed in 
the locking position thereof, raising of the adjacent 
portion of said cover plate at least said predetermined 
distance from sealing engagement with the associated 
vessel serving to release the internal pressure therein 
and effecting withdrawal of said sleeve from said one 
notch thereby to permit pivotal movement of said one 
bolt from the locking position thereof to the releasing 
position thereof, whereby pivotal movement of said 
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one bolt from the locking position thereof to the releas 
ing position thereof is prevented by said sleeve until the 
adjacent portion of said cover plate has been raised suf 
ficiently to release the pressure within the associated 
vessel thereby to prevent violent displacement of said 
cover plate from said vessel by pressure built up 
therein. 

3. The cover assembly set forth in claim 2, and fur 
ther including a sealing ?ange carried by said cover 
plate and extending laterally outwardly therefrom 
around and periphery thereof, said notches being 
formed in said sealing ?ange. 

4. The cover assembly set forth in claim 2, wherein 
said cover plate includes six notches therein. 

5. The cover assembly set forth in claim 2, and fur 
ther including a plurality of bolt support blocks equal 
in number to said notches and respectively mounted on 
said cover plate immediately overlying said notches, 
each of said support blocks being provided with a notch 
therein congruent with the corresponding notch in said 
cover plate and cooperating therewith to accommodate 
pivotal movement of said bolt between the locking and 
releasing positions thereof. 

6. The cover assembly set forth in claim 2, wherein 
the base portion of each of said notches is part-circular 
in shape. 

* * * * * 


