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CLOSURE SAFETY INTERLOCKWITH 
LOCKOUT PLATE FOR PRESSURE VESSEL 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is an improvement over my earlier 
filed U.S. Pat. No. 7,850,214, issued on Dec. 14, 2010. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention is related to media pressure 
vessels for bulk abrasive blaster systems and is specifically 
directed to the closure assembly for such vessels. 
0004 2. Description of the Prior Art 
0005. The function of a bulk abrasive blaster system is to 
provide a controlled mixture of dry abrasive or non-abrasive 
media and compressed air to a blast nozzle. The abrasive blast 
stream may be used to prepare the Surface being blasted for 
the application of a protective coating or may be used for 
simple removal of unwanted Surface defects, or other typical 
blasting operations. The bulk abrasive blaster is one of the 
components of the abrasive blasting system. The system typi 
cally comprises an air compressor, a moisture removal 
device, the bulk abrasive blaster, a blast line and a blast 
noZZle. 
0006. In the most typical applications, the bulk abrasive 
blaster comprises a pressure tank or pressure vessel with atop 
closure assembly adapted to be placed in communication 
with the outlet of an abrasive storage hopper for filling the 
tank when the abrasive or media therein is depleted. A pres 
Sure system is utilized for pressuring the tank when it contains 
an operable amount of abrasive. Once the tank is pressurized, 
the abrasive or media flows through an outlet and into a blast 
line where it is propelled through the blast nozzle. 
0007 When the system is shut down, or in blowdown 
condition, the pressure valve is closed and a blowdown valve 
is opened to relieve the pressure in the vessel and permit it to 
achieve ambient pressure levels. 
0008. It is important in the operation of the system that the 
tank closure assembly not be opened at any time when the 
pressure tank is at a pressure higher than the ambient external 
pressure. This is particularly important when the system is 
operated in Such a manner the bulk abrasive blaster system, 
including the pressure tank, is maintained in a pressurized 
state when in an off condition. However, caution must be 
taken at all times to make certain the vessel is at ambient 
external pressure before the closure assembly is opened for 
any reason. 
0009. In normal depressurizing operation, the air inlet 
valve on the tank is closed. The blowdown valve on the tank 
is then opened to relieve the pressure in the tank. Once airflow 
from the blowdown valve stops and the tank is depressurized, 
the closure assembly may be opened. Typically a pressure 
indication valve is provided near the closure assembly to 
provide a check point for confirming that the vessel is at 
ambient pressure before opening the closure assembly. 
0010 Prior art closure assemblies are designed to mini 
mize the ability to open the tank when it is pressurized. These 
typically include a closure hub installed on an opening in the 
top of the tank and a closure head for opening and closing the 
opening in the hub and the tank. 
0011. The hub is generally cylindrical and is welded on the 
vessel. A hinged closure head is designed to fit on the closure 
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hub for opening and closing the vessel. One or more Swing 
bolts are mounted on the hub and designed to Swing into and 
out of engagement with a holding lug on the closure head. 
Locking nuts are placed on the outer end of the bolts and are 
tightened down against the holding lugs for locking the clo 
Sure head against the closure hub. Typically, the bolts are 
mounted in a cam lock assembly wherein the Swing bolts and 
nuts, once assembled, may be tightened against the holding 
lug by Swinging a camlockhandle from an opened position to 
a closed, locked position, for generating tension in the Swing 
bolts. 

0012. When the tank is pressurized, the closure head will 
attempt to move up and away from the closure hub, increasing 
the tension on the bolts. When the tank is depressurized, the 
closure head will move into its fully seated position, reducing 
the tension on the bolts. In proper application, the camlock 
handle may not be moved from the locked to the open position 
when the tank is pressurized, but is easy to Swing from the 
locked to the open position when the tank is depressurized. 
0013 This type of closure assembly serves as an access 
port that can be opened without the use of tools. The safe use 
of the closure requires that the pressure vessel first be com 
pletely free of internal air pressure prior to opening the clo 
Sure. A hazardous situation occurs when the operator fails to 
vent the air pressure prior to attempting to open the closure. 
The compressed air inside the tank can contain a dangerously 
high level of energy which can propel objects. This air pres 
sure will also cause the failure of the closure assembly if some 
of the Swing bolts are moved into the open position with the 
presence of air pressure within the pressure tank or pressure 
vessel. 

0014. The camlock assembly is a first level safety feature 
that alerts the operator of the presence of air pressure within 
the tank by allowing air to leak from the closure assembly 
provided that the closure is opened in the proper sequence. 
The proper sequence requires that all camlock handles be 
swung into the open position prior to moving any of the Swing 
bolts, thereby reducing the tension on the Swing bolts. This 
allows the closure head to slightly rise and leak air pressure, 
thereby alerting the operator to the presence of air pressure. 
0015. During the incorrect opening sequence the operator 
can Swing one camlock handle and then proceed in moving 
the Swing bolt out of the holding lug. And then proceed to 
open the next camlock assembly in this incorrect method. If 
there is air pressure present the closure head will not raise to 
alert the operator since the remaining swing bolt will hold the 
closure head down. If the operator proceeds in incorrectly 
opening the camlock assemblies the stress induced on the 
remaining Swing bolts by the air pressure on the closure head 
can cause the failure of these Swing bolts. 
0016 Depending on the conditions and sequence, the 
Swing bolt may not easily move from the holding nut due to 
the air pressure within the tank. The operator may not recog 
nize this as an indication of the presence of air pressure and 
then proceed to improperly use a hammer or other such device 
to aid in knocking out the Swing bolt from the holding nut 
which will result in failure in the event that air pressure is in 
fact within the pressure tank. 
0017 While this system is very effective when used prop 
erly, it is desirable to provide a secondary safety interlock that 
will require proper sequence of opening. 
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SUMMARY OF THE INVENTION 

0018. The subject invention is directed to a multiple clo 
sure safety interlock system for use in combination with the 
closure assembly of a pressure vessel or tank and is particu 
larly useful in bulk abrasive blaster system wherein the pres 
Sure tank includes not only pressurized fluid Such as air, but 
also particulate abrasives or media. 
0019. In the broadest sense, the closure safety interlock 
system of the present inventions is adapted for a pressure 
vessel having a closure assembly with a primary locking 
system. The closure safety interlock defines a secondary lock 
ing system for assuring that the primary locking system may 
be opened only by following a proper sequence, thereby 
minimizing misuse of the primary locking system. In the 
preferred embodiment, the closure safety interlock includes a 
lockout plate and a blocking member movable between an 
engaged position and a disengaged position for blocking 
movement of a primary lock when in the engaged position 
and until a release mechanism in the primary lock has been 
activated. A mechanism is provided for moving the blocking 
member from the engaged position to the disengaged position 
once the release mechanism has been activated. In the pre 
ferred embodiment the safety interlock also includes 
sequencing indicia indicating the sequence which should be 
followed in activating the release mechanism. A limiter 
device may be provided for limiting the movement of the 
blocking member from the engaged position to the disen 
gaged position. 
0020. In its preferred form the closure safety interlock 
system includes a locking plate and an interlock shield 
mounted over the Swing nuts and closure head components of 
the closure assembly. The shield may be moved between a 
locking position and an open position. When in the locking 
position, it blocks access to the Swing bolts, prohibiting the 
ability to force the bolts out of the holding lugs until all 
camlock handles have been rotated to the open position. This 
assures that the closure head will move as intended if the tank 
is under pressure or will remain properly seated in the hub if 
the tank is not under pressure, giving a good visual indication 
of the condition of the tank before opening the closure head. 
0021. In the preferred embodiment of the invention, the 
closure safety interlock shield includes a plurality of spokes 
or arms in one-to-one relationship with the Swing bolts. The 
shield is mounted directly on the closure head. The shield is 
rotatable between a locked position wherein the spokes cover 
bolts, prohibiting the bolts from Swinging out of the holding 
lugs and an opened position providing unrestricted access to 
the bolts. A gap exists between each pair of spokes, each gap 
adapted for accommodating one camlock handle when the 
handle is in the locked position. This prevents rotation of the 
shield until all of the camlock handles have been moved to the 
open position, assuring proper opening sequence of the clo 
Sure head. 
0022. It is desirable to provide limitation of rotation of the 
shield to assure properalignment of the shield spokes with the 
swing bolt assemblies, particularly when the bolts are not 
equally spaced around the perimeter of the closure head. It is 
also desirable to provide a positive indicator for determining 
when the shield is in the open and the locked positions. 
0023 The closure safety interlock of the present invention 
prevents the operator from opening the closure head in an 
incorrect sequence by blocking the operation of the Swing 
bolts until all of the camlock handles are in the open position. 
This opening sequence is necessary to maintain the “designed 
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in alerting feature of the closure which indicates the pres 
ence of air pressure within the pressure vessel. 
0024. The closure safety interlock also shields the Swing 
bolts and thereby minimizing the operators ability to use a 
hammer or other device to aid in moving the Swing bolts to the 
open position when any camlock handle is in the locked 
position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

(0025 FIG. 1 is a view of a typical bulk abrasive blaster 
with a pressure vessel or tank having a closure assembly, a 
closure safety interlock and a lockout plate in accordance 
with the subject invention. 
0026 FIG. 2 is an exploded view of the closure safety 
interlock system including the lockout plate of the Subject 
invention. 
0027 FIG. 3 is a top view of the lockout plate, closure 
safety interlock and closure assembly in the locked position. 
0028 FIG. 4 is a view of the closure safety interlock sys 
tem as installed on the closure assembly of FIG. 2, with the 
lockout plate in the open position. 
(0029 FIGS. 5, 6 and 7 illustrate the proper opening pro 
cedure. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0030. A typical bulk abrasive blaster is shown in FIG. 1. 
The pressure tank of pressure vessel 4 includes a pressure 
inlet valve 7 which is opened to pressurize the tank 4. The 
abrasive blaster also includes a valve assembly 3 and 10 
connected to a deadman valve 1. When the deadman valve is 
opened, pressurized air flows through the valve assembly for 
pressurizing the blast line 19 for propelling media from the 
tank 4, as mixed with the air in the blast line, through the 
nozzle 21. A blowdown valve 15 is provided for relieving the 
pressure in the tank 4 when the system is in the off or blow 
down condition. 
0031. A closure assembly 5 is mounted on the top of the 
tank and includes a cam locking assembly 14 and a closure 
safety interlock 30 in accordance with my aforementioned 
U.S. Pat. No. 7,850,214. A pressure check indicator valve 23 
is typically provided in the tank near the closure assembly 5. 
The present invention includes a lockout plate assembly 90 
secured in position above the closure assembly to assure that 
the closure assembly is not released until the lockout plate 
assembly has been unlocked. 
0032. As better shown in FIGS. 2 and 3, the typical closure 
assembly 5 includes a hub 32 which is mounted on the top of 
the tank 4, typically by welding. A closure head 34 is designed 
to be seated in the hub 32 and is hingedly mounted as shown 
at 36 to Swing into and out of the closed seated position. A 
plurality of Swing bolt cam lock assemblies 14 are provided 
for locking the head 34 in the locked, closed position relative 
to the hub 32. 
0033 Each swing bolt cam lock assembly includes one or 
more mounting brackets 38 (also see FIG. 3) for accepting the 
cammed end 40 of the camlock handle 42. A swing bolt 44 
(FIGS. 3 and 4) is mounted on each cam lock handle between 
the brackets 38. The swing bolt is adapted to swing into and 
out of the complementary holding lug 46 on the closure head 
34. The swing nut is tightened against the head 34 by the lock 
nuts 48. When the camlock handle 42 is rotated to the upper 
position shown in FIGS. 3 and 4, the cammed surface on end 
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40 tensions the bolt 44 for locking the head 34 in closed 
position. When the camlock handle is moved to the open 
(phantom) position of FIG. 2, the bolt tension is released and 
the bolts 44 may be moved out of the holding lugs 46, per 
mitting the head 34 to be swung open on hinge assembly 36. 
0034. An exploded view of the safety closure interlock 30, 
the lockout plate assembly 90, and the closure assembly 5 is 
shown in FIG. 2. A top view is shown in FIG. 3, with the 
lockout plate in locking position. A base plate 92 is secured on 
base end plate 93 to the closure head 34 using the j-bolts 94 
which are placed under the adjacent hinge assembly 36 and 
between the adjacent supporting brackets 38 and on the other 
end 95 by a u-bolt which is installed under a holding lug 46 in 
non-interfering relationship with the associated Swing bolt 
44. The mounting hub 50 is secured to the base 92. The safety 
closure interlock 30 includes a mounting hub 50 which is 
mounted on the base 92 such that it is secured to the closure 
head 34 when the base 92 is mounted using the bolts 94 and 
98. The hub 50 has a mounting post 52 for accepting and 
seating the mounting hole 54 provided in the interlock shield 
60. The interlock shield 60 includes a plurality of spokes or 
arms 62 extending radially outward from the shield hub 64 
and terminating in a downwardly extending tab 66. The shield 
60 is mounted on the hub 50 and secured for rotation relative 
thereto by the mount bearing 70. Typically, the shield 60 is 
secured to the mount bearing 70 by a plurality of mounting 
Screws 72. 
0035. In the preferred embodiment, a rotation limiting pin 
80 is mounted in the receptive hole 82 provided in the shield 
hub 64. This pin rides in the slot 84 provided in the mounting 
hub 50 and limits rotation of the shield assembly, assuring 
proper alignment of the shield with the Swing bolt camlock 
handle system of the closure assembly. Also in the preferred 
embodiment a compression spring plunger 86 is provided to 
bias the shield assembly rotation between the locked position 
and the open position. A bumper 83 is mounted in the center 
hole 85 of the mounting post 52 to absorb impact when the 
head 34 is swung open on hinge assembly 36. 
0036. The lockout plate 100 is hingedly mounted to the 
base 92 on the outer ends of base end plate 93 at tabs 91 by 
hinge bolts 102. The central opening 106 of the lockout plate 
is of sufficient size to accommodate the handle ends of the 
camlock handles 42 and includes recesses 108 to accommo 
date the camlock handles and lock them in position when the 
lockout plate is in place. The lockout plate is secured in the 
closed, locked position by a locking device Such as a padlock 
or the like which is placed in the hole 110 provided in the 
lockout plate tab 112 and through the extending tab access 
hole 113. 

0037. The closure interlock safety system and lockout 
plate of the present invention is shown in the assembled, 
locked position in FIG. 4. In this position the locking arms 62 
and tabs 66 of the interlock shield 60 cover the complemen 
tary Swing bolts 44 and lugs 46, making it difficult to use any 
tool to force the bolts out of the locking lugs. The cam lock 
handles are in the upper, locked position and prevent rotation 
of the shield assembly 30. The lockout plate 100 is in position 
over the shield 60 and prohibits swinging of the cam lock 
handles to the downward, open position until the lockout plate 
is released and Swung upward and out of the way on hinge 
bolts 102, as shown in FIGS. 5 and 6 and 7. 
0038. As shown in FIGS. 5, 6 and 7, during a proper 
opening sequence, after the lockout plate 100 is Swung out of 
the way, the cam lock handles 42 are first moved from the 
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closed position to the open position, releasing the tension on 
the bolts 44. The proper opening sequence is provided by the 
numbered indicia on the spokes 62 of the shield. 
0039. Once all of the cam lock handles are swung down to 
the open position as shown in FIG. 5, the interlock shield 30 
may be rotated to expose the Swing bolts 44 and lugs 46, as 
shown in FIG. 6. The bolts 44 are then swung out of the lugs 
46 as shown in FIG. 7 and the closure head 34 may be opened. 
0040. While certain features and embodiments of the 
invention have been disclosed in detail herein, it will be 
readily understood that the invention includes all modifica 
tions and enhancements within the scope and spirit of the 
following claims. 
The invention claimed is: 
1. A closure safety interlock system for a pressure vessel 

having a closure assembly including a primary locking sys 
tem, the closure safety interlock defining a multiple level 
secondary locking system for assuring that the primary lock 
ing system may be opened only by following a proper 
sequence, thereby minimizing misuse of the primary locking 
system, the closure safety interlock comprising: 

a. a blocking member movable between an engaged posi 
tion and a disengaged position for blocking movement 
of a primary lock when in the engaged position and until 
a release mechanism in the primary lock has been acti 
vated; 

b. a lockout plate movable between a locking position and 
an open position for prohibiting access to the blocking 
member when in the locking position: 

c. a mechanism for moving the blocking member from the 
engaged position to the disengaged position when the 
lockout plate is moved to the open position and the 
release mechanism has been activated. 

2. The safety interlock system of claim 1, further including 
sequencing indicia indicating the sequence which should be 
followed in activating the release mechanism. 

3. The safety interlock of claim 1, including a limiter 
device for limiting the movement of the blocking member 
from the engaged position to the disengaged position. 

4. A closure assembly for a pressure vessel, the closure 
assembly having first and second members, the second mem 
ber pivotally movable between an open and a closed position 
with respect to the first member, the assembly comprising: 

a.a primary locking assembly mounted to the first member, 
the primary locking assembly comprising a plurality of 
mounting brackets, each mounting a cam handle having 
a Swinging bolt with a locking member; 

b. a secondary locking assembly mounted to the second 
member, the secondary locking assembly comprising a 
plurality of holding members that receive a respective 
locking member to lock and secure the second member 
to the first member; 

c. a closure safety interlock assembly mounted over the 
second member, the closure safety interlock assembly 
comprising a rotational hub having a plurality of block 
ing members, each blocking member having a tab end, 
and a mounting assembly to mount the hub to the second 
member, each blocking member having a visible indicia; 
and 

d. a lockout plate mounted in communication with the 
closure safety interlock assembly to prevent movement 
of the rotational hub and of each cam handle as long as 
the lockout plate is in position. 
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5. The safety interlock of claim 1, including a limiter 
device for limiting the movement of the blocking member 
from the engaged position to the disengaged position. 

k k k k k 


