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This invention relates to a closure and more 
particularly to a cover for closing large vessels 
which are placed under high preSSure. 
This invention has particular application to 

large vessels used to treat material under high 
pressure and temperature-conditions, such as for 
vulcanizing. To provide. such vessels with Sufi 
cient commercial, capacity for the material to be 
treated or to accommodate material of large 
industrial size, these vessels are of ponderous size 
and weight. In accordance with commercial 
practices such a vessel is usually horizontally 
arranged on the floor of the plant in which the 
vessel is installed, and is open at one end so that 
materials can be loaded and unloaded through 
this open end by shop trucks or other Suitable 
apparatus for handling the material to be treated 
Within the vessel. 
A conventional type of swinging door to close 

the open end of the vessel, whether hinged at one 
Side of the vessel to swing about a vertical axis 
or hinged at the top or bottom of the vessel to 
Swing about a horizontal axis, has the disadvan 
tage of requiring a large amount of floor Space 
to permit the swinging of the door on its hirages. 
Such a door arrangement has the further dis 
advantage of limiting access to the interior of 
the vessel with equal facility from all directions 
even though the door is...fully opened since a door 
for a large vessel of this character is itself.a. 
largestructure; and is in the way when arranged 
immediately, adjacent the open-end of the vessel. 
It is the principal object of the invention to 

provide a door, or cover for tone, end of a large 
vessel and which requires very little floor space 
to permit opening. or closing of the cover. 
Another object, is to provide such a cover which 

when open provides unobstructed access to the 
interior of the vessel through the uncovered end 
thereof. 

Another, object is to provide such as cover which 
can he quickly opened and closed. 
Araother, object is to provide such a cover which 

is opened and closed by power driven Operating 
mechanism and thus requires no direct manual 
effort to effect. Such Operation. ". . . 
rAnother robject is to provide. Such a cover which 

when covering the open end of the vesselprevents 
leakage between the door and the vessel. 
A further object is to provide such a closure 

which will stand up under conditions of severe 
and constant use without getting -out of , order 
or requiring repairs. 
Other objects and advantages will be apparent 

from the following description and drawings 
Wherein 
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Fig. 1 is a side elevation of a vessel provided 

with a cover and operating mechanism therefor, 
and embodying one form of the invention, the 
cover being shown in its fully closed position. 

Fig. 2 is a fragmentary view similar to Fig. 1 
and showing the cover in a partially opened posi 
tion and also showing by broken lines the position. 
of the cover When fully opened. 

Fig. 3 is a left end elevation of the structure 
shown in Fig. 1. 

Fig. 4 is an enlarged fragmentary vertical lon 
gitudinal section taken online 4-4, Fig. 3. 

Figs...5 and 6 are enlarged fragmentary verti 
cal transverse sections taken on the correspond 
ingly-numberedlines in Fig.2. 

Fig. 7 is a fragmentary view, similar to Fig. 1 
showing a modified form of the invention. 

Fig. 7d is an enlarged fragmentary Side eleva 
tional view of the lockingpin assembly shown in 
Fig. 7, for locking the cover hinge arms against 
rectilinear movement when these arms are be 
ing pivoted to raise or lower the cover, this lock 
ing pins assembly being shown in an inoperative 
position. 

Fig. 8 is a fragmentary view similar to Fig. 7 
and showing the cover in a partially opened. 
position. 

Fig. 9 is a fragmentary view, similar to Figs. 7 
and 8. and showing the cover in its fully opened 
position. 

Fig. 9a is an enlarged fragmentary side eleva 
tional view, of the locking pin assembly shown in 
Fig. 9 and also similar to that shown in Fig. 7d. 
but showing this locking pin assembly in an op 

5 erative position. 
JFig. 10 is a left end elevation of the structure 

shown in Fig. 7. 
Fig.11 is an enlarged fragmentary transverse 

section taken on line -li, Fig. 7. 
The closure embodying one form of the present. 

invention is shown in Figs. 1-6 as being associated 
With a cylindrical vessel 20 open at one end and 
closed at its opposite end, as indicated at 2?. The 
WeSSel, 20 is shown as being horizontally arranged 
and Supported on-a floor 22 or other suitable Sup 
porting Surface by cradle supports or legs 23, 23. 

55 

The Open end of the vessel 20 is shown as being 
Surrounded by an annular collar 24 which pro 
jects axially beyond the said open end, this collar 

i: 24 being suitably welded to the body of the ves 
Se2. . . 
The numeral 25 represents a door or cover 

adapted to close and uncover the open, end of 
the vessel 20. This cover 25 is shown as being 
doned or Semi-spherical inform. 
An important feature of the invention is the 
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manner in which the cover 25 is opened. To 
Open the cover 25 from its fully closed position 
as shown in Fig. 1, the cover is first moved rec 
tilinearly away from the open end of the vessel 
20 a relatively short distance to the position 
shown in Fig. 2 and then the cover is swung up 
Wardly to an overhead position as shown by 
broken lines in Fig. 2. The distance the cover 
25 is so moved rectilinearly away from the open 
end of the vessel 20 is preferably only that suffi 
cient to permit the cover 25 to clear the collar 24 
during the lifting of the cover 25 to its fully 
opened overhead position above the vessel 20. 

Power driven operating means to move the 
cover 25 in this manner are provided. In the 
form of the invention illustrated in Figs. 1-6, such 
means are shown as including an arm 26 slid 
ably and pivotally arranged on each side of the 
vessel 20 and rigidly connected to the cover 25 
and actuated by a piston and cylinder mechanism 
28. To rigidly connect the cover 25 to the arms 
26, the cover 25 is shown as having welded to 
its exterior a laterally extending arm 29 on each 
side and near the top of the cover 25, as shown 
in Fig. 3, and to the Outer end of each of these 
arms 29 is suitably rigidly connected the forward 
end of the corresponding arm 26. 
The forward portion of each arm 26 is Sup 

ported in a substantially horizontal position when 
the cover 25 is opposite the open end of the 
vessel 20 by a roller 3?). Each of the rollers 30 
is shown as being suitably journalled in a bracket 
3? welded to the exterior collar 24, so that these 
rollers 30 rotate about a horizontal axis extend 
ing transversely of the cylindrical vessel 20. The 
lower edge of the forward portion of each of the 
arms 26 is shown as having a roller pad 32 in 
the form of a flat plate welded to the arm 26 
and adapted to engage the corresponding roller 
30. The roller pads 32 are of sufficient longi 
tudinal length to permit the rectilinear travel of 
the cover 25 axially of the cylindrical vessel 20. 
To provide proper lateral alinement of the cover 
25 with the open end of the vessel 20, the rollers 
30 are preferably circumferentially grooved and 
the roller pads 32 are of a width to fit into these 
roller grooves. It will thus be seen that the 
arms 26 are guided in their rectilinear movement 
by the rollers 30. 
To slidably and pivotally support the arms 

26 on the vessel 20, each arm 26 is shown as being 
enlarged at 33 and provided with a slot 34. Ar 
ranged within each slot 34 is the outer end of a 
pin or pintle 35. As shown in Fig. 5, the outer 
end of each pin or pintle 35 is formed to pro 
vide an annular groove 36 in which the enlarged 
portion 33 of the corresponding arm 26 is ar 
ranged and hence the arms 26 are guided in their 
movement relative to the pintles 35. A cover 
plate 38 is mounted as by screws 39 on the outer 
side of each of the arms 26 and covers the slot 
34 in the enlarged portion 33 thereof. 
A piston and cylinder mechanism 28 is ar 

ranged on each side of the vessel 20 to move 
the corresponding arm 26. As shown, this mech 
anism includes a cylinder 40 hinged at its rear 
end as indicated at 41 on a bracket 42 Welded 
to the exterior of the vessel 2) so as to be oscil 
latable about a horizontal axis extending trans 
versely of the vessel 2 Q. A piston rod 43 is slidably 
arranged in the front end of the cylinder 40 and 
has its front end pivotally connected as indicated 
at 44 to the extremity of a lever arm 45, the axis 
of the pivot 44 being horizontal and extending 
transversely of the vessel. This lever arm 45 is 

O 

15 

20 

25 

30 

40 

45 

50 

55 

60 

65 

70 

5 

4. 
shown as being formed integrally with the arm 
26 and inclines downwardly and rearwardly from 
the rear end thereof So that the pivot 44 is below 
the pintle 35. The inner end of the piston rod 
43 is suitably connected to a piston (not shown) 
which works within the bore of the cylinder 40. 
A fluid line 46 is suitably connected with the in 
terior of the cylinder 40 on the forward Side of 
the piston therein and a similar fluid line 48 is 
in communication with the interior of the cylin 
der 40 on the rear side of the piston therein. Hy 
draulic fluid introduced and exhausted through 
the lines 46 and 48 alternately effect movement 
of the piston rod 43 relative to the cylinder 40. 
It will thus be seen that the piston and cylinder 
mechanism 28 is of the double acting type. 

Referring to Fig. 1, it will be noted that the 
longitudinal axis of the piston and cylinder mech 
anism 28 is substantially horizontal and parallel 
with the arm 26 when the cover 25 is fully closed. 
In this closed position of the cover 25, the pintle 
35 is adjacent the front end of the horizontal 
slot 34. During the initial phase of the open 
ing of the cover 25 this cover is pushed horizon 
tally away from the open end of the vessel 20 
by the horizontal rectilinear movement of the 
arms 26 until the rear ends of the slots 34 there 
in a but the pintles 35. Up to this point the 
cover 25 is compelled to move in a horizontal di 
rection Since the arms 26 are Supported on the 
pintles 35 and rollers 30, the weight of the cover 
25 on the front ends of the arms 26 producing a 
greater torque in a counterclockwise direction 
about the axes of the pintles 35 than the torque 
in a clockwise direction produced by the force 
applied by the piston rod 43 to the lower ends 
of the lever arms 45 as viewed in FigS. 1 and 2. 
However, when the rear ends of the slots 34 in 
the arms 26 engage the pintles 35 further hori 
Zontal movement of the arms 25 is positively pre 
vented whereupon continued forward movement 
of the piston rods 43 will rotate the arms 26 in 
a clockwise direction about the axes of the pin 
tles 35 as viewed in Figs. 1 and 2. In this man 
ner the arms 26 are swung to the fully opened 
position represented by broken lines in Fig. 2 and 
the cover 25 is thus lifted to an overhead out-of 
the-way position above the vessel 20. 
Means are provided to prevent the arms 26 

from moving radially relative to the axes of the 
pintles 35 when these arms are being rotated on 
the pintles. Such means are shown as including 
a roller 49 on each of the arms 26 and adapted to 
engage a stationary cam 50. This can 50 is pref 
erably in the form of a plate arranged on each 
side of the vessel 20 between the vessel and the 
corresponding arm 26 and is shown as being weld 
ed to the corresponding stationary pintle 35, as 
shown in Fig. 5. Any other suitable manner of 
rigidly supporting the cams 50 on the vessel2O may 
be employed. Each cam 50 is formed to provide 
an upwardly facing curved roller engaging Surface 
5 which is shown as being concentric with the 
axis of the corresponding pintle 35. The rollers 
49 are pivotally mounted on the inner sides of 
the arms 26 so as to rotate about a horizontal 
axis extending transversely of the vessel 20 and 
are arranged on the arm 26 forward of the slots 
34 therein. The exact location of these rollers 49 
is such that their grooved peripheries 52 are 
adapted to engage the curved cam surfaces 5 
when the rear ends of the slotS 34 in the arms 
26 are in abutting engagement with the pintles 
35. It will be noted that each can 50 is cut out 
or otherwise formed as indicated at 53 to accom 
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modate the corresponding roller 49 when this 
roller is in its most rearward position when the 
cover 25is fully closed as shown in Fig.1. An out 
wardly extending stop 54 is bolted or otherwise 
Suitably Secured to each cam 50 and adapted 
to engage the corresponding roller 49 when the 
cover 25 is in its fully opened position as shown 
in Fig.2. This stop 54 is preferably arranged on 
the 'cam 50 slightly in rear of the Crest of its 
curved Surface 5 so that when the correspond 
ing roller 49 engages this stop the arm 26 in 
clines slightly rear Wardly of 'Vertical and "the 
disposition of the cover 25 is such as to urge the 
rollers 49 against the stops. 54. 
It is preferred to lock the cover 25 in its fully 

closed position so as to relieve strain from the 
cover operating means and to insure that the 
cover 25 will be held closed when the Wessel 20 is 
placed under high pressure during treatment of 
the articles within the vessel. For this purpose 
the rim of the cover 25 is shown as having "Welded 
thereto an abutment ring 55 which extends out 
wardly of the cover rim. The forwardly project 
ing part of the collar, 24 on the vessel is counter 
bored as indicated at 56 to have a diameter 
slightly greater than the outside diameter of the 
abutment ring 55, and thus permit the cover 25 
to move axially of the "vessel.20. A split. locking 
ring 58 is arranged in front of the abutment ring 
55 and is shown as being rectangular in cross 
section and adapted to be partially inserted in an 
annular locking groove '59 provided in the collar 
24. This locking ring 58 is slidingly arranged. 
against the flat radial front face 60 of the abut 
ment ring 55 and is held in this position by a 
series of circumferentially spaced guide brackets 
6: Secured to the body of the cover 25. Each of 
the guide brackets 6 is shown as being in the 
form of an L-shaped member having One end 
bearing; against the frontiface of the locking ring 
58 and the other end screwed to a lug 62 welded 
to the door 25. In this:manner the locking ring 
58 is guided between the brackets 6 and abut 
ment ring 55 for radial movement into and Out of 
the locking:groover 59. 
The locking ring 58 is split as indicated at:63 

and it will be seen that by spreading the opposing 
free ends of this ring the same can be expanded 
radially and by moving these free ends toward 
each other the locking ring can be contracted 
radially. While any suitable, means may be em 
ployed for expanding and contracting the split 
locking ring 58, the means shown.include a double 
acting piston and cylinder mechanism. 64 opera 
tively connecting the ends of the locking ring 58. 
For this purpose a forwardly projecting plate: 65. 
is welded or otherwise rigidly connected to each 
end of the locking ring 58 and the outer end of 
the cylinder of the mechanism. 64 is shown as 
being suitably pivoted on the upper plate 65 and . 
the outer-end of the piston rod of this mechanism 
is suitably pivoted to the lower plate 65. Fluid 
lines 66 and 68 are connected to opposite ends 
of this cylinder and provide for the admission...and 
Withdrawal of hydraulic fluid to and from Oppo 
site sides of the piston (not shown) within this 
cylinder. 
Means are preferably provided to seal the joint 

between the cover 25 and the vessel. 2). For this 
purpose, the rear outer corner of the abutment 
ring 55 on the cover 25 is chamfered as indicated 
at 69 and this chamfered surface 59 opposes in 
slightly spaced relation when the cover 25 is fully 
closed as shown in Fig. 4, a beveled surface '70 
formed on the collar 24. The opposing surfaces 
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69 and are annular and uninterrupted. The 
collar 2 is shown as being provided with an 
annular recess 7 rectangular in scross Section 
Which opens to the beveled surface 70. Arranged 
within this recess f is a flexible gasket 72 of 
neoprene or other suitable material, which does 
not extend the full depth of the recess leaving 
a space 3 which is in communication with the 
interior of the vessel 20 by one or more passage 
ways 74. The inner end of the gasket 72 is pro 
vided with a deep V-groove 75 which is so de 
Signed that the pressure within the annular space 
73; or base of the recess 7 tends to force the sides 
of the gasket 72 against the side walls of the 
recess and hence prevent the outward leakage 
of pressure through the recess f. To similarly 
prevent leakage:from the vessel 20 outwardly past. 
the 'cover 25the projecting end of the gasket 72 
is provided with an inwardly directed V-shaped 
extension 76 which bears at one side against the 
chamfered face 69 of the cover 25 and is so de 
signed that the pressure in the vessel tends to 
force this V-shaped extension against the cover 
and hence provide an annular seal between the 
cover and the gasket. It will be appreciated, of 
course, that the pressure built up in the space 73 
forces the gasket 72 into firm union with the 
chamfered face 69 of the cover 25 and also into 
firm union. With its own walls. It will also be 
noted that the greater the pressure within the 
vessel 20 the more firmly the gasket 72 is urged 
into Sealing engagement with the cover 25 and 
collar 24. 

Inlet pipes for introducing steam or other ma 
terials under pressure into the vessel 20 to carry 
Out the desired processing therein are not illus 
trated in the drawings since they form no part. 
of the present invention. 

In explaining the operation of the form of the 
invention shown in Figs. 1 through 6, the cover 
25 is assumed to be in its fully closed position, as - 
shown in Figs. 1 and -4 and with the split locking 
ring 58 expanded into the locking groove 59 in the 
collar, 24 of the vessel 20. Before opening the 
cover 25 by moving the same, relatives to the vessel 
20 the cover is unlocked. This is accomplished 
by introducing hydraulic fluid into line 68 and 
exhausting fluid through line 66. This causes 
the piston, and cylinder mechanism 64 to contract 

5 and to move the opposing free ends of the split 
locking ring 58 toward: each other thereby to radi 
ally contract this locking ring and to withdraw 
the same from the locking-groove 59. 

hereafter hydraulic fluid is introduced into 
line .48 and the hydraulic fluid is exhausted 
through line 46 of each piston, cylinder mecha 
nism (28. This moves the pistons (not shown) 
within the cylinders 42 to the left as viewed in 
Figs. 1 and 2 thereby to project the piston rods 43 
from their cylinders. Forward movement of the 

O 

75 

piston rods 343 applies a force against the lever 
arms 45 which are shown as being integral with 
the arms A. Eastnuch as the pintles 35 are at 
this time arranged adjacent the front, ends of the 
slots 34 provided in the arms 26, the arms 26 slide 
forwardly on the pintles 35, these arms being sup 
ported in this forward horizontal in ovement by 
rolling on the rollers 39. The forward horizon 
tal movement of the arms 26 pushes the cover 25 
away from the open end of the vessel 20 until the 
rear-ends of the Siots 34 ahut against the pintles 
35. It will also be noted that during this forward. 
movement of the arms 26 the rollers 49 carried 
thereby are moved out of the recesses 53 provided 
in the stationary cans 50. Upon engagement of 
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the rear ends of the slots 34 with the pintles 35, 
the forward horizontal movement of the arms 26 
is stopped. With continued application of a force 
to the lever arms 45 by the forwardly moving pis 
ton rods 43, these arms 26 rotate about the axes 
of the pintles 35 in a clockwise direction as viewed 
in Fig. 2. As the arms 26 are turned about the 
pintles 35, the rollers 49 engage the curved can 
surfaces 5 on the stationary cams 50 and these 
rollers in engagement with the cams 50 prevent 
dropping of the arms while the cover 25 is being 
lifted. The admission of hydraulic fluid through 
line 48 and the exhausting of hydraulic fluid 
through line 46 is continued until the rollers 49 
roll against the stops 54, at which time further 
admission and withdrawal of hydraulic fluid 
through lines 48 and 46, respectively, can be ter 
minated. It will be seen that swinging or rotat 
ing the arms 26 about the pintles 35 in a clock 
wise direction as viewed in Fig. 2 lifts the cover 
25 from its forwardly projected position upwardly 
over the front end of the vessel 20 to an overhead 
out of the way position shown by broken lines in 
Fig. 2. 
To close the cover 25 the cover operating mech 

anism is actuated in a reverse direction. Thus 
hydraulic fluid is introduced through lines 46 and 
exhausted through lines 48, this causing the pis 
ton rods 43 to withdraw within their cylinders 40. 
The lever arm 45 on each side of the vessel is 
pulled rearwardly thereof and thus rotates its 
arm 26 in a counterclockwise direction as viewed 
in Fig. 2, until the lower pad 32 on the bottom of 
the arm 26 comes to rest on the roller SO. During 
the lowering of the arms 26 the rollers 49 roll On 
the curved cam surfaces 5 and prevent radial 
displacement of the arms 26 with respect to the 
pintles 35. When the arms 26 have been so re 
turned to their original horizontal position the 
rollers 49 have left the curved cam surfaces 5 
and the cover 25 is again in a forwardly Spaced 
position opposite the front or open end of the 
vessel 20. Continued rearward movement of the 
piston rods 43 pulls the arms 26 rearwardly caus 
ing them to slide on the pintles 35 and their pads 
32 to roll along the rollers 30. Movement of the 
piston rods 43 is terminated when the cover 25 
has been moved to a position where the contract 
ed locking ring 58 carried by the cover is opposite 
the locking groove 59 in the collar 24 on the 
vessel. To lock the cover in its fully closed posi 
tion, hydraulic fluid is introduced into the piston 
and cylinder mechanism. 64 through line 66 and 
fluid is exhausted from this mechanism through 
line 68. This causes the piston and cylinder 
mechanism SA to extend its effective length and 
thereby spreads the free ends of the split locking 
ring 58. Spreading of this locking ring 58 causes 
the same to expand radially into locking engage 
ment with the locking groove 59 in the collar 24. 
When the cover 25 is fully closed and locked 

in this position the vessel 20 can be placed under 
pressure to carry out the desired process Within 
the vessel and the pressure built within the Ves 
sel operates to seal the joint between the door 
25 and the vessel 20. Referring to Fig. 4, it will 
be seen that pressure admitted through the pas 
sageway 74 into the annular space 73 at the base 
of the recess T will force the gasket 2 against 
the chamfered face 69 on the abutment ring 55 
on the cover 25, this pressure tending to force 
the gasket 72 against the side walls of the receSS 
Ti. At the same time, the pressure within the 
vessel 20 forces the V-shaped extension 76 
against the chamfered face 69 to prevent leak 
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age outwardly between the abutment ring 55 
and the gasket 72. When this pressure is re 
lieved, the gasket 72 relieves its pressure against 
the side walls of the recess 7 and also against 
the chamfered face 69. 
A modified form of the invention is shown in 

Figs. 7-11. Essentially the vessel 20a and cover 
25a in this modified form of the invention are 
similar to the vessel 20 and cover 25 in the pre 
ferred form of the invention shown in FigS. 1-6, 
the modification being in the cover Operating 
mechanism to open and close the cover 25a. AC 
cordingly, as much as practicable, parts illus 
trated in Figs. 7-11 which are identical or similar 
to corresponding parts illustrated in Figs. 1-6 
are identified by the same reference numerals 
except as distinguished by the Suffix d. 

Thus, the elongated cylindrical vessel 20a, Open 
at one end and closed at its opposite end, is Sup 
ported in a substantially horizontal position on 
cradle supports or legs 23a and is provided with a 
colla 24a. The cover 25a is adapted to close and 
uncover the open end of the vessel 20a and is also 
adapted to be locked in a closed position to the 
vessel 20a, by a locking means similar to that 
shown in Figs. 1-6. Such door locking means 
comprises an abutment ring 55a, Split locking 
ring 58a, guide brackets 6a, plates 65a Secured to 
the ends of the split locking ring 58a, and a double 
acting piston and cylinder mechanism 64 a pivot 
ally connected at its opposite ends to the outer 
parts of the plates 65a and including fluid lines 
66d. and 68a. The collar 24a is formed to provide 
the corresponding cooperating Surfaces and is 
also provided with the corresponding Sealing 
means shown in Figs, 1-6. The door locking and 
sealing means in the form of the invention shown 
in Figs. 7-11 function in similar manner to the 
corresponding means shown in Figs. 1-6 and 
hence a detailed illustration of these means is 
not repeated. 
As with the form of the invention described in 

connection with Figs. 1-6, the cover 25a is mount 
ed on the vessel 20a, for translational movement 
generally axially of the opening in the open end 
of this vessel and also for movement in an arcu 
ate path to and from a fully opened position above 
the vessel. For this purpose, a pair of hinge arms 
80, 80 one arranged on each side of the vessel 20a, 
are Suitably rigidly connected at their forward 
ends to laterally extending arms 29a, 29a welded 
to the cover 25a. Each of the hinge arms 80 is 
shown as being in the form of a flat bar rectangu 
lar in cross section and arranged with its major 
flat sides in vertical planes and being formed 
with an enlarged rear portion 8f which is also 
rectangular in cross section. It will be noted that 
the hinge arms 80 are horizontally arranged 
slightly below the center of the cover 25a and 
vessel 20a, whereas the arms 26 shown in Figs. 1-6 
are shown as horizontally arranged slightly above 
the center of the cover 25 and vessel. 20. To sup 
port the front end of each hinge arm 80 for trans 
lational movement a roller 30a is mounted on 
each side of the collar 24a below the correspond 
ing hinge arm 80 and the roller 30a is adapted 
to have a rolling engagement with a roller pad 32a. 
welded to the bottom narrow edge of the cor 
responding hinge arm 80. Each roller 30 is 
shown as Suitably journalled in a bracket 3 a. 
suitably connected to the collar 24.a for rotation 
about an axis extending transversely of the axis 
of the vessel 20a. To guide the hinged arms 80 
in their horizontal translational movement the 
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peripheries of the rollers 30a: are grooved to re 
ceive the roller pads 32d. 
The rear end of each hinge arm.8G is connected 

to a bell crank lever 82 pivotally mounted inter 
mediate its ends on the vessel 20a So... as to be 
rotatable about a horizontal axis extending trans 
versely of the vessel 2a and renote: from the 
open end of this vessel. Each bell-crank lever 82 
is shown as including two spaced parallel Vertical 
plates, each of which is formed to pre) vide a, 
lower air 83 and an upper a: ; 4. The lower 
arms 83 of each bell crank lever. 32. extend gel 
erally vertically downwardly when theilinge arms 
80 are: in their horizontal positions. and the up 
per arms, 84 extend vertically upwardly slightly 
forwardly from their juncture with the lower 
arms 83. 

Referring to Fig, 11, each bell crank lever, 82 is 
pivotally mounted on the outer end of a pivot pin 
85 which extends laterally outwardly from the 
vessel, 20a. The mount, this pivot. pin 85 on: the 
vessel. 2Cd, the inner end of this, pins is: shown as 
Surrounded by and welded to a sleeve 86 which 
in turn is arranged, in a hole provided in the 
vessel 20a, this sleeve: 86; being suitably. Welded 
to the vesse 2a, Surrounding the outer endpor 
tion of the stationary pivot. pin; 85 is a sleeve 
bushing 88, having inner and outer radially out 
wardly extending end bearing rings. 89, and 90, 
respectively, threaded to the ends of the sleeve 
bushing 88. A washer. 9- is interposed between 
the outer end of the sleeve. 86. and the inner, end 
bearing ring 89, and the inner end of the sleeve 
bushing. 88. The spaced plates, of each, bell Crank 
lever 82 intermediate.its ends are provided with 
concentric holes, and a tubular hub raember 92 
is interposed between these plates and Welded 
thereto. The bell crank lever 82, is arranged he 
tween the end.bearing rings 89,90-and held there 
by against movement axially, of the pivot in 85. 
A removable cap is shown, on the outer end of 
the pivot pin 85. In this manner each bell. Crank 
lever 82 is mounted on, its companion pivot gin 
85 for rotative movement, relative.thereto. 
The free ends of the companion lower arms. 83 

of eachibell crank lever 82 are pivotally connected 
to the rear end of the corresponding hinge arr) 
80. To this end, as shown in Fig. 1, these lower 
arms 83 are arranged on opposite sides of the 
hinge arm 8 and a pivot pin 93 is suitably ar 
ranged in registered holes provided in the lower 
arms 83 and hinge arm 80. Washers 9 are pref 
erably arranged on the pivot pin intermediate 
the hinge arm.80 and each lower arm 83 to main 
tain a slight spacing between these members. 
The free ends of the companion upper arms 84 

of each beli cranklever 82 are pivotally connected 
, to a double acting piston and cylinder mecha 
nism 28a, which is similar to the corresponding 
mechanism. 28 in the form of the invention shown 
in Figs, 1-6. Thus, this mechanism 2.8a. COEn 
prises, a piston rod. 43a, cylinder 40a, fluid lines 
46a and 4.8a, the rear end of the cylinder 40albe 
ing hinged at 4:f a to: a bracket, 4.2a.fixed to the 
side of the vessel. 2d., Referring to Fig. 11, the 
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free end of the piston rod. 43a; carries an enlarged 
head 95 provided with a hole in. Which a bearing 
sleeve. 96, is arranged. The base of this bearing 
sleeve 96 and registered holes provided in the 
upper arms. 84 receive a pivot. pin 98;. Thus by 
extending or retracting the piston rod. 43a, from 
the cylinder 40a, the corresponding bell crank 
lever 82 is pivotally, moved about the axis of the 
pivot, pin85. w 
When the cover 25a is fully closed the hinge 
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arms-80, are in their rearmost horizontal position 
and the axis of the pivot pin 93-is: slightly in rear 
of the axis of the pivot, pin 85; as shown in:Fig. 
7. When the cover 25a has been moved axially 
alway from... the: open end of the Wessel, 20a: due 
to: the forward translational movement of the 
hinge, arms: 80 and immediately prior to pivotal 
movement, of the hinge: arms. 8 whereby the 
cover, 2.5id is raised to... an Overhead position, the 
axis, of the pivot. pin 93 is, slightly forward of 
the axis, of the: pivot, pin, 85, as shown in Fig. 8. 
It will; thus, be: seen that pivot, pin, 93: swings 
through a Substantially horizontal arc: about the 
pivot. pin 85 and thereby moves: the rear end of 
the hinge arm 80 in a Substantially, horizontal 
direction. While the pivot, pin 93, and the rear 
end of the hinge arm 80 do move: upwardly and 
doWinWardly slightly in traveling, through this 
ar, a true:horizontal position. Of the hinge an 
8 can be maintained by forming the bottom 
working; face; of the corresponding coller pad 32. 
to be arcuately concave. The chord of this: al 
cuate: concavity of the roller pad 32a is: equal 
to the length of horizontal travel of the pivot 
pin. 93 and the radius, of this arctiate; surface is 
equal to the radial distance: between the axes of 
the pivot, pins 93 and 85. In this, nanner, the 
hinge arms, 80 can be maintained horizontal 
While being translated axially of the vessel 2. 
The Very slight. Vertical movement that does take 
place during horizontal movement of the hinge 
arms: 80, is: permitted by the cover 25a, and col 
late 24d. 
At the end. Of the forward horizontal nove 

ment.of the hinge arms:80, these arms are caused 
to pivot. upWardly about the axes of the pivot pins 
85. For this purpose: a, hinge block 99 is pivotal 
ly. Founted. On each pivot, pin. 85 and arranged 
aOWe the correspondinghinge arm 80 and adapt 
edito; operatively engage the same: As; shown in 
Fig, li, the hinge: block 99 is arranged; between 
the Spaced; plates forming: the bell cranklever 82 
ands is bored to pivotally, fit on the hub member 
92, washers: 00 being arranged on this hub mem 
ber 92; Onyeach side of the hinge block.99 to main 
tain the hinge block in Spaced relation to the 
plates of the bell crank lever 82. The hinge 
block 99 is formed with a flat, bottom surface; i.e. 
adapted-to-eragage a flat upper surface O2 formed 
on the: enlarged rear part. 8 of the companion 
hinge. arna. 80. These surfaces. 0, and O2, are 
arranged between the: axes, of the pivot pins 93 
and 85, and extend a substantial distance fore 

These. Surfaces: 0; and 
02 are.in abutting: contact with each other when 

the hinge: arms: 80, are about to be pivoted up 
Wardly to lift the cover 25a, as shown in Fig. 8, 
and are also; in abutting contact, when the hirage 
arms 80 are: in their rearward horizontal position 
With the cover 25a fully closed, as shown in Fig. 7. 
However, these: surfaces, 0 and O2 are: not al 
WayS; in contact since: the surface 02; separates 
slightly from the surface fol: when the hinge arm 
80 is translated through: its arcuate:pathin mov 
ing; from the position shown in Fig. 7, to the posi 
tion shown in Fig. 8 and vice versa. Referring to 
Fig. 8. With, the Surfaces: fod, and O2 in abut 
ting engagement. With each other, further rota 
tion of the bell. Crank lever 82 in a clockwise di 
rection about the axis of the pivot pin 85, as 
viewed in Fig. 8, Will urge these surfaces: G and 
02, further toward each other. Since the hinge 

block, 99 and companion hinge arm.80; are rigid 
members, and there.can be no further relative 
movement between the hinge arm.80 and the ball 
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crank lever 82, further clockwise rotation of this 
lever will pivot the hinge arm 80 about the axis 
of the pivot pin 85. It will thus be seen that the 
hinge block 99 serves to lock the hinge arm 80 
to the bell crank lever 82 by preventing further 
relative movement between the hinge arm and 
bell crank lever about the axis of the pivot pin 
93 such as takes place when the hinge arm 80 
moves between the positions shown in Figs. 7 and 
8. In this manner the hinge arms 80 can be 
swung upwardly to a substantially vertical posi 
tion whereby the cover 25a is raised to an over 
head position as shown in Fig. 9. 
To insure that the hinge arms 80 are held op 

eratively locked to their bell crank levers 82 dur 
ing pivotal movement of the hinge arms 80, means 
are provided to prevent relative shifting between 
the abutting surfaces O and O2. To this end 
the hinge block 99 on each side of the vessel 20a 
carries a locking pin 03 adapted to be received 
by a recess 04 provided in the companion hinge 
arm 80. The hinge pin 03 is shown as being 
slidingly arranged in a bore 05 for movement 
perpendicularly to the bottom surface Of of the 
hinge block 99. A linkage assembly is associated 
with each locking pin 03 for actuating the Same, 
such linkage being shown as comprising a trip 
arm 06, a lever 08 and a connecting link 09. 
Referring to Fig. 7a, the trip arm 06 extends 
generally horizontally across the vertical locking 
pin 03 and is shown as integrally formed with a 
downwardly extending leg 0, the lower end of 
which is pivoted at if to a bracket f 2 welded 
or otherwise Suitably secured to the hinge block 
99. 
ranged and its front end has a pin and slot COn 
nection with the upper end of the locking pin 03 
as indicated at 3, the rear end of this lever 08 
being pivoted at f 4 on theb racket f f. The 
pivot 4 is located in rear of and above the pivot 

lf. In the position shown in Fig. 7a, the con 
necting link 09 extends upwardly and rearward 
ly and has its lower end pivotally connected at 
5 to the lever 08 and has its upper end piv 

otally connected at 6 to the leg ?lo of the trip 
arm. O6. 
With this linkage arranged as shown in Fig. 7a, 

it will be seen that by depressing the free end of 
the trip arm 06, the leg f 0 thereof will be 
caused to rotate in a counterclockwise direction 
thereby moving the pivot 6 in an arcuate path, 
and since the distance between the pivots 6 and 
f5 as well as between the pivots 5 and 4 is 
fixed the link O9 pushes the lever fo8 down 
wardly so as to rotate this lever 08 in a counter 
clockwise direction about the fixed pivot 4. In 
this manner the locking pin fo is moved down 
wardly in its bore 05, the pin and slot connec 
tion 3 permitting of the arcuate movement of 
the free end of the lever 08. Movement of the 
trip arm 06 in a reverse direction causes the 
linkage to operate in reverse and thereby raise 
the locking pin 03. 

It will be noted that the locking pin receSS 04 
in the hinge arm 80 is so arranged that it is Op 
posite the end of the locking pin 03 when the 
hinge arm 80 is at the end of its forward hori 
Zontal movement and about to be pivoted up 
wardly about the axis of the pivot pin 85, Such 
position being shown in Fig. 8. 
The trip arm 06 is actuated as the hinge arm 

80 is pivoted upwardly so as to move the locking 
pin 03 into the recess 04 and also to withdraw 
the locking pin 03 from the recess 104 as the 
hinge arm 80 completes its downward pivotal 

The lever 08 is generally horizontally air 
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movement. For this purpose, the free or for 
ward end of the trip arm 06 is shown as being 
formed to provide a forwardly projecting nose 
part 8 and a downwardly and forwardly curved 
finger 9, this nose 8 and finger 9 being 
alternately engageable with a Stationary trip 
pin I2O mounted on the side of the vessel 20a and 
extending horizontally outwardly therefrom. 
This trip pin 20 does not project laterally out 
Wardly far enough to interfere with the pivotal 
movements of the hinge block 99 and hinge arm 
80, as shown in Fig. 10. To render the trip arm 
06 engageable with the trip pin 20 the free end 

of this arm is offset toward the vessel 2 Od. 
Referring to Figs, 7, 7a and 8, the trip pin 

20 is arranged between the nose 8 and curved 
finger 9 of the trip arm 06 when the hinge 
block 99 is in its horizontal position. As the 
hinge block 99 rotates in a clockWise direction 
about the axis of the pivot pin 85 the curved 
finger 9 engages the trip pin 20 and thereby 
depresses the trip arm. O6 relative to the rising 
front end of the hinge block 99, this depression 
of the trip arm continuing until the curved finger 
9 can pass the trip pin 20. This extremely 

depressed position is shown in FigS. 9 and 9a 
wherein it will be seen that the end of the lock 
ing pin 03 has been forced into the recess 04 
in the hinge an 80. It Will be noted that in 
this operative position of the locking pin 03, the 
connecting link 09 and lever 08 have been 
noved. So that the pivot 5 is in line with the 
pivots i? and 6 and hence the trip arm OG 
will be held in its depressed position as shown 
in Fig. 9d. Thus the locking pin 03 holds the 
hinge arm 80 against displacement relative to 
the hinge block 99 while the cover 25a is being 
raised to the Overhead position shown in Fig. 9 
and also While the door is being lowered from 
this position. When the cover 25a is being low 
ered the hinge arms 80 are rotating in a coun 
terclockwise direction, as viewed in Fig. 9, and 
as these hinge arms swing toward a horizontal 
position, the nose 8 on the trip arm 06 engages 
the trip pin 20 and cannot move beyond this 
trip pin. Continued lowering of the hinge arms 
80 causes the trip arm. 20 to rotate about its 
pivot in a clockwise direction relative to the 
hinge block 99, thus moving the link 09 in a 
clockwise direction about its pivot 5 and in 
turn moving the lever fo8 in a clockwise direction 
about its pivot 4 thereby withdrawing the lock 

pin fo3 from the recess O4 in the hinge arm 

Releasable latch means are preferably provided 
for holding the cover 25a in its fully opened over 
head position shown in Fig. 9. Such means are 
Shown as including, on each side of the vessel 
20a, a latch member 2 pivoted at one end to 
the rear of the corresponding hinge block 99 as 
indicated at 2 and provided at its opposite end 
With a rectangular slot f 23 in the bottom there 
Of. This slot 23 is adapted to receive a station 
ary Stop bar 24 which is welded or otherwise 
Suitably rigidly secured to the side of the vessel 
20a and which extends laterally outwardly there 
from. The rear end of the latch member 2 is 
Weighted so as to urge this member to assume 
a pendulant position under its pivot 22. How 
ever, the rear end of the hinge block 99 is suit 
ably formed to engage the latch member 2 
intermediate its ends and normally support the 
latch member in a downwardly and rearwardly 
inclined position as shown in Figs. 7 and 8. In 
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this: position, the latch... member 2f; is held out 
of contact with the stop bar. 24. 
As the: cover 25a is, lifted from its partially 

opened position, shown in Fig. 8toward its fully 
opened overhead position shown:in Fig. 9 by rota 
tion of, the hinge arrins 86; and hinge: blocks;99;in 
a clockwise direction about the pivot: pins 85, the 
latch member 2: on each side of the vessel 20a 
is lovered toward its companion stop bar: t2g and 
eventually engages this stop bar inadvance of the 
slot 23 in the latch member. As the hinge block 
99 continues to be rotated in a clockwise direction 
about the pivot pin 85, the latch member. 2... is 
dragged forwardly cross... the stop. bar 24 until 
the slot. 23 is over the stop bar. at. Which time 
the rear end of the latch member dropS, and the 

- slot, receives the stop. bar. This engagement of 
the slot 23 and stop bar 24, takes place. When 
the cover 25a is in an overhead position above the 
vessel 20a as shown in Fig. 9, and Serves...to hold, 
or latch, the cover 25a in this: position and pre 
vent its further movement. 
To free or, unlatch the latch member 2,f, a lift 

lever 25. is associated thereWith and is adapted 
to lift the latch member 2: So as to disengage the 
slot 23, and stop bar, 24. This lift lever is shown 
as: being L-shaped, and pivoted intermediate its 
ends at 26 on theside of the vessel 20d below the 

I stopbar. 25. The upturned front end of the lift 
iewer - 25 is arranged to move vertically on the 
forward side of the stop bar 23 and the upper 
extremity of this: upturned front end. carries a 
laterally and outwardly extending arm 28 
adapted to engage the botton of the companion 
atch member 12t. The rear end of the lift lever 
25 is suitably pivotally connected" to the verti 

cally movable armature of a solenoid. 29 Suitably 
mounted on the side of the Vessel 2 a. This Sole 
noid. 29, is normally de-energized. 
The lift lever i25 is: normally. in... the: position 

shown in Figs. 7 and 8 with the arm 28-arranged 
above the companion stop bar 24, As-the-latch 
member 2 is being dragged across the stop bar 
24 during raising of the cover 25d as previously 

described, the arrin 28 on the lift lever is en 
gaged by the bottom of the latch" member and 
pushed down thereby and when the latch men 
ber is liatched to the stop bar f24 as shown in Fig. 
9, the front end of the lift lever 2i is in its fully 
depressed position shown in this figure. 
ring to Eig. 9, it will be noted that depressing the 
front end of the lift lever 25 effects a raising 
of the rear. end, thereof... and thereby lifts, the 
armature of the-solenoid. 29. Thereafter. When 
the solenoid 29 is energized the rear end of the . 
lift lever, 25.is pulled-down causing this lever to 
rotate in a clockwise direction about its pivot 26 
as viewed in Fig. 9. and thereby, raise, the arm i23 
on the front end of this lever which in turn lifts 
the latch member 21 off the stop bar 24, 

In explaining the operation of the form of 
the invention, shown in Figs. '7 through 11, the 
cover. 23a is assumed to be in its fully closed po 
sition, shown in Fig. 7, and with the split locking 
ring 58a expanded into the locking-groove, 59.a.in 
the collar 24a of the vessel.200. Before opening 
the cover 25a by moving the same-relative: to the 
vessel.20a, the cover is unlocked. This is accom 
plished by introducing hydraulic fluid into line. 
68a and exhausting fluid through line 66a. This 
causes the piston and cylinder mechanism. 64a 
to contract thereby moving the opposing: free 
ends of the split, locking. ring, 58a, toward; each 
other. In this...manner the split...locking. ring:58a. 
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14 
is; radially contracted and withdrawn from era 
gagement, with the locking groove 59a. 

Thereafter, hydraulic fluid is, introduced into 
line. 46a and hydraulic fluid is exhausted through 
line. 48a of each piston, and cylinder mechanism 
28d. This noves the pistons. (not shown); within 
the cylinders: 4tha, to the right, as viewed in Figs. 
7. and 8, thereby, to withdraw the: piston, rods. 43a 
into these, cylinders; 40a. Rearward movement 
of the piston rods:43.a. rotates the bell-cranklevers 
82sin a clockwise direction about the axes of the 
pivot pins 85. By this: rotation of the bell crank 
levers. 82 the hinge arms 80, are pushed forwardly 
of the vessel, these hinge arms 80 rolling on their 
roilers 3 Ga. In this manner: the hinge.arms 80 are 
translated axially of...the vessel.20also as to sep 
arate the cover, 25a from the collar2Aa, as shown 
in Fig. 8. AS. previously explained, during the 
forward, horizontal movement of the hinge: arms 
8:the:flat, upper surface O2 on each: hinge-arm 
is brought into abutting engagement, with the 
fiat, bottom. Surface : 10 of the: corresponding 
hinge: block 99. Also, during this movement of 
the hinge: arms: 80 the lockingpin recess: 04:...in 
each of these arms: is brought into a position 
Opposite the retracted end of the companion lock 
ing: pin 03. 
By continuing to introduce hydraulic fluid 

through lines 6d. and exhausting: hydraulic fluid 
through, lines 48d.: the retraction of the piston 
rods. 43a, is continued and the bell cranklevers 
82 are continued to be rotated in a clockwise, di 
rection, about, the axes. of their, pivot pins. 85 as 
viewed:in the figures. Since the surface, O2, on 
each hinge arm, 80, is: infirm abutting contact 
With the Opposing Surface 0: on the correspond 
ing hinge block: 99, continued; clockwise...rotation 
of the bell, crank levers.'82, as viewed in the fig 
ules, Will cause the hinge: arms: 80 to swing up 
Wardly about their pivot pins. 85. As the hinge 
arms 80 and their hinge blocks. 99 rotate in a 
clockwise direction about the pivot pins, 85, the 
locking-pins, 03 are forced into engagement with 
their respective... recesses. 04 as previously, ex 
plained, whereby relative displacement by; the 
hirage, blocks: 99 and respective: hinge-arms. 80 is 
prevented. 

Hydraulic fluid is continued to be introduced 
and exhausted ... through, lines 46d. and 48a, re 
Spectively, until the hinge: arms. 80. are in their 
Substantially vertical position shown in Fig. 9. 
AS previously described, as the cover 25a.is...be 
ing lifted toward...its...fully, opened overhead.posi 
tion, the latch members, 2 is drag. across their 
respective stop bars. 2d. until the slots; 23 re 
ceive the stop bars 24. When this engagement 
of the slots 23 in the latch members. 2 with 
the stop bars. 24 takes place the introduction 
of hydraulic fluid into the cylinders 4 Ga. through 
lines. 46a. can be terminated. 
When it...is desired to...close; the cover. 25a, the 

Solenoid. 29 on each side of the vessel.20a, is 
energized whereby, the lift levers. 25. are rotated 
about... their pivots. 26 in a... clockwise direction 
aS. viewed, in the figures. This pivotal move 
ment of the lift levers. 25, causes...the arms, 28 
thereon to push the latch members. 2 upwardly 
and, thereby disengage the slots 23; and stop 
bars. 24. Thereafter hydraulic fluidis intro 
duced to the cylinders. 40d, through lines 48a and 
hydraulic. fluid is: exhausted through lines, 46a. 
This causes the piston, rods 43d, to be projected 
from their cylinders. 4.0a and rotates the bell 
crank: levers. 82 about their respective: pivots,85 
irt; a counterclockwise direction: as viewed in the 
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figures. In this manner the hinge arms 80 and 
hinge blocks 99 are also rotated in a counter 
clockwise direction and the cover 25d. is lowered 
to a position opposite the open end of the cylin 
der 200. The downward pivotal movement of 
the hinge arms 80 continues until the roller pads 
32a carried by these arms engaged their respec 
tive rollers 30a. Toward the end of the descent 
of the hinge arms 8) and hinge blocks 99 the 
locking pins fo3 are withdrawn from their re 
spective locking pin recesses 04 in the hinge 
arms 80 as previously described. 
Continued counterclockwise rotation of the bell 

crank levers 82 about the pivot pins 85 causes 
the surfaces 02 on the hinge arms 80 to Separate 
from their respective surfaces of on the hinge 
blocks 99 and translates the hinge arms rear 
wardly in a horizontal direction. Whereby the 
cover 25a is moved from the partially opened 
position shown in Fig. 8 to the fully closed posi 
tion shown in Fig. 7. 

Thereafter the cover 25a can be locked by in 
troducing hydraulic fluid through line 66a and 
exhausting hydraulic fluid through line 68a. 
thereby to extend the double acting piston and 
cylinder mechanism 64a and thus eXpand the 
split locking ring 58a into the locking groove 59a 
in the collar 24d on the vessel 20d. 

It will be appreciated that With both the form 
of the invention shown in FigS. 1 through 6, and 
the modified form shown in FigS. 7 through 11, 
the hydraulic and electrical means can be auto 
matically controlled to perform their functions 
in proper timed sequence so that the operation 
of opening and closing the cover can be auto-, 
matically controlled. Since Such automatic COn 
trol System forms no part of the present inven 
tion, the same has not been illustrated in the 
drawings and for Simplicity the respective func 
tions of the hydraulic and electrical means have 
been treated as being individually and manually 
controlled. 

Further, the means for introducing pressurized 
heated fluid into the vessel have not been illus 
trated in the drawings nor described herein, in 
aSmuch as Such means form no part of the pres 
ent invention. 
From the foregoing it will be seen that the 

present invention provides a closure, particularly 
for large vessels, which can be moved to and 

- from a closed position to and from a fully opened 
overhead position in which the cover for the 
Opening in the vessel is in an out-of-the-Way 
position permitting unobstructed access to the 
interior of the vessel through the uncovered open 
ing therein. 

I claim: 
1. A closure for an opening in One end of an 

elongated vessel arranged with its axis generally 
horizontal, comprising a cover adapted to close 
and uncover Said opening, a pair of arms ar 
ranged on Opposite lateral Sides of Said vessel 
and exteriorly thereof and extending longitudi 
nally along Said vessel and rigidly connected at 
their corresponding ends to said cover, means 
mounting the other ends of said arms on said 
vessel for movement axially thereof and also 
for pivotal movement about a generally horizon 
tal axis extending transversely of Said Wessel and 
remote from said opening, roller means arranged 
to guidingly Support Said armS intermediate their 
ends for generally horizontal movement axially 
of said vessel, and power driven means opera 
tively connected to said arms and being oper 
able first to move said arms axially of Said ves 
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sel whereby said cover is moved away from said 
opening and thereafter to pivot Said arms about 
said transverse axis whereby said arms are lifted 
Off Said roller meanS and Said cover is moved up 
Wardly through an arcuate path to a fully opened 
overhead position above Said vessel, said power 
driven means also being operable to reverse Such 
movement of said cover thereby to close said 
Opening. 

2. A closure for an opening in One end of an 
elongated vessel, comprising a cover adapted to 
close and uncover Said opening, an arm arranged 
exteriolly of said vessel and rigidly connected to 
Said COver, means Supporting Said arm. On said 
vessel for rectilinear movement axially of said 
Wessel a predetermined distance and also for 
pivotal movement about an axis extending trans 
versely of Said vessel, and a prime mover opera 
tively connected with said arm and adapted to 
apply a force to Said arm in a direction generally 
parallel to the direction of movement of said 
arm but Spaced from said axis whereby to un 
COver Said opening said arm is first moved rec 
tilinearly said predetermined distance in a di 
rection to move Said cover away from said open 
ing and thereafter said arm is pivoted about said 
axis thereby to move said cover to a position on 
One side of Said vessel, said prime mover being 
also operable to reverse such movements of said 
arm. Whereby said cover is moved to close said 
Opening. 

3. A closure for an opening in one end of an 
elongated vessel, comprising a cover adapted to 
close and uncover Said opening, an arm arranged 
exteriorly of said vessel and rigidly connected 
to Said cover, means supporting said arm on said 
vessel for rectilinear movement axially of said 
vessel and also for pivotal movement about an 
axis extending transversely of said vessel, said 
means including a pin and slot connection be 
tween Said arm and vessel, a lever arm connected 
to Said arm and extending in a direction trans 
versely of the axis of said pin, and a prime mover 
Operatively connected to said lever arm and 
adapted to apply a force in a direction generally 
parallel to the direction of rectilinear movement 
of Said first arm whereby to uncover said open 
ing said first arm is first moved rectilinearly in a 
direction to move said cover away from said 
opening a distance permitted by said pin and 
slot connection and thereafter said first arm is 
pivoted about the axis of said pin thereby to 
move Said cover to a position on one side of said 
vessel, Said prime mover being also operable to 
reverse Such movements of Said first arm where 
by Said cover is moved to close said opening. 

4. A closure for an opening in one end of an 
elongated vessel, comprising a cover adapted to 
close and uncover said opening, an arm arranged 
exteriorly of said vessel and rigidly connected to 
Said cover, means supporting said arm on said 
vessel for rectilinear movement axially of said 
vessel and also for pivotal movement about an 
axis extending transversely of said vessel, said 
means including a pin and slot connection be 
tween Said arm and vessel, a lever arm con 
nected to Said arm and extending in a direction 
transversely of the axis of said pin, means ar 
ranged to prevent relative movement between 
Said pin and slot in a direction longitudinally of 
Said Slot during said pivotal movement of said 
first arm, and a prime mover operatively con 
nected to Said lever arm and adapted to apply 
a force in a direction generally parallel to the 
direction of rectilinear movement of said first 
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arm whereby to uncover said opening said first 
arm is first moved rectilinearly in a direction to 
move said cover away from said opening a dis 
tance permitted by said pin and slot connection 
and thereafter said first arm is pivoted about 
the axis of said pin thereby to move said cover 
to a position on one side of said vessel, Said prine 
mover being also operable to reverse Sudin nove 
ments of said first airin whereby Said cover is 
moved to close said opening. 

5. A closure for an opening in one end of an 
elongated vessel arranged with its axis generally 
thorizontal, comprising a cover adapted to close 
- and uncover said opening, an arm arranged 
along one lateral side of said vessel on the ex 
terior thereof and rigidly connected at One end 
to said cover, pin and slot connection means be 
tween the other end of said arm and Said Ves 
sel, roller means arranged intermediate Said ends 
of said arm and operatively interposed between 
said arm and vessel, said roller means and Said 
pin and slot connection means Supporting Said 
arm for rectilinear movement axially of Said Wes 
sel the distance permitted by said pin and slot 
connection means, said pin and slot connection 
means also supporting said arm for pivotal move 
ment about the axis of said pin, a lever alim 
extending downwardly from Said first arm aind 
rigidly connected thereto, a fiuid Operated ex 
tensible and contractable prime mover pivotally 
connected at one end to said lever arm and hav 
ing its other end pivotally connected to said ves 
sel and arranged to exert a force in a direction 
generally parallel with the direction of Said 
rectilinear movement, and can and roller means 
operatively arranged between said arm and Ves 
sel to prevent displacement of Said pin longitul 
dinally of said slot when said arm is pivoting 
on said pin, said opening being uncovered by 
said cover by operating said prime mover to ap 
ply a force directed toward said cover thereby 
first to rectilinearly move said arm axially of 
said vessel said distance and thereafter to pivot 
said arm on said pin whereby said cover is raised 
to an overhead position above said vessel, Said 
opening being closed by operating Said prime 
mover to apply a force in a reverse direction 
thereby to reverse the movements of Said arm. 

6. A closure for an opening in One end of 
an elongated vessel arranged with its axis gen 
erally horizontal, comprising a cover adapted 
to close and uncover said opening, a pair of arms 
arranged on opposite lateral sides of Said vessel 
on the exterior thereof and extending lon 
gitudinally of said vessel and rigidly connected 
at their corresponding ends to Said cover, a 
pivot pin on each of said sides and extending 
horizontally outwardly from said vessel and 
arranged remote from said opening, each of 
said arms having a horizontal slot receiving 
the corresponding one of Said pivot pins, a guide 
roller on each of said sides and supporting the 
corresponding one of said arms in a horizontal 
position, a stationary cam on Said vessel ad 
jacent each of said pivot pins and having an 
upwardly facing cam surface generally Con 
centric with said adjacent pivot pin, a roller 
carried by each of said arms and arranged to 
engage said cam surface of the corresponding 
one of said cams when said arms are pivoting 
about their said pivot pins, a lever arm extend 
ing downwardly from each of Said first arms 
and rigidly connected thereto, a fluid operated 
extensible and contractable prime nover air 
ranged generally horizontally along each side 
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18 
of said vessel and pivotally connected at its 

, opposite ends to said Wessel and the correspond 
ing one of said lever arms, said opening being 
uncovered by said covergby operating said prime 
movers to apply forces directed toward said 
cover, thereby first to move horizontally and 
rectilinearly said arms axially of said vessel 
until Said pivot pins abuts against the espective 
cends of said slots and thereafter to pivot said 
arms about said pivot pins. Whereby said arms 
are lifted off Said, guide rollers and the other 
of said roller'ssengage (their said cams and said 
cover is raised to an overhead position above 
said vessel, said opening being closed by Oper 
atting said prime movers to apply forces in a 
reverse direction thereby to reverse the move 
ments of said arms. 

7. A closure for an Opening in one end of 
an elongated vessel arranged with its axis gen 
erally horizontal, comprising a cover adapted 
to close and uncover said opening, a lever on 
one side of said vessel and mounted for pivotal 
movement about a generally horizontal axis 
extending transversely of said vessel and having 
an arm extending generally vertically down 
Wardly from the axis of Said pivotal mounting, 
a generally horizontal hinge arm arranged along 
the exterior of Said vessel and rigidly connected 
at One end to said cover and having its op 
posite end pivotally connected to the lower end 
of Said lever arm, roller means operatively ar 
ranged between said hinge arm and vessel and 
movably Supporting said hinge arm intermediate 
its Said ends in Said horizontal position, power 
driven means operatively connected to said lever 
and operable to rotate said lever arm about Said, 
axis whereby said hinge arm is moved axially 
of Said vessel So as to move said cover away 
from Said opening, and means arranged to 
prevent relative movement between said lever 
arm and hinge arm and operative when said 
hinge arm has moved a predetermined distance 
in a horizontal direction whereby said hinge 
arm is lifted off Said roller means and rotated 
about Said axis So as to move said cover to an 
Overhead position above said vessel, said power 
driven means also being operable to reverse the 
rotation of Said lever arm whereby said opening 
is closed. 

8. A closure for an opening in one end of 
an elongated vessel arranged with its axis gen 
erally horizontal, comprising a cover adapted 
to close and uncover Said opening, a bell crank 
lever on one side of said vessel and mounted 
for pivotal movement about a generally hori 
ZOntal axis extending transversely of said vessel, 
Said bell Crank lever having an upper arm and 
a lower arm extending generally vertically 
downwardly from the axis of said pivotal mount 
ing, a generally horizontal hinge arm arranged 
On the exterior of said vessel along a lateral 
side thereof and rigidly connected at one end 
to Said cover and having its opposite end piv 
otally connected to the lower end of said lower 
arm, roller means operatively arranged between 
Said hinge arm and vessel and movably sup 
porting Said hinge arm intermediate its said 
ends in Said horizontal position, a prime mover 
operatively connected to said upper arrn and 
operable to rotate Said bell crank lever about 
Said axis Whereby said hinge arm is moved 
axially of Said vessel while rolling on said roller 
means so as to move said cover away from 
Said opening, a hinge block mounted for pivotal 
movement about Said axis and engageable with 
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said hinge arm to prevent further relative move 
ment between said hinge block and hinge arm 
when the latter has moved a predetermined 
distance in a horizontal direction whereby said 
hinge arm is lifted off said roller means and 
rotated about said axis So as to move said cover 
to an overhead position above said vessel, and 
means arranged to lock Said hinge block and 
hinge arm against relative movement when 
Said hinge block and hinge arm are pivoting 
about Said axis, Said prime mover also being 
Operable to reverse the rotation of Said bell crank 
lever whereby said opening is closed. 

CHARLES A LONG. 
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