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3,064,963
FLAMETIGHT DOQOR AND FLAME SEAL FOR
GUIDED MISSILE LAUNCHING SYSTEM
Richard €. Wilson, Champlin, Minn., assignor, by mesae
asvagﬁments, to the United States of Anmerica as repre-
sented by the Secretary of the Navy
Original application Oct. 22, 1959, Ser. No. 848,163, Di-
vided and this appl aiien NQV. 306, 1959, Ser.

856,318
9 Claims. (Cl. 268—58)

This invention relates generally to closure operators,
and more particularly it pertains to automatically op-
erated flametight doors and flame seals therefor.

This patent application is a division of U.S. patent
application Serial Number 848,163, entitled, “Guided
Missile Launching System,” filed by Myron J Bauer et
al., on October 22, 1959.

in ordnance armament, it is often necessary to store
explosive missile weapons in close proximity to their
preparatory or testing or employment area. Because of
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the danger of fire, it is customary to provide a closed-

off storage magazine. All delivery of missile weapons
is then handled through as small an aperture as possible
and a shatter or door kept closed thereover at all other
times.

It is important that the door be made to operate rapidly
yet without undue shocks of start and stop. The door
should be controllable from electric signals so that auto-
matic interlocking with the movement of the transported
missile weapon on a conveyer is easily accomplished
with properly placed switches.

All apertures, such as passages for a drive chain,
and skid tracks for the missile weapon, must be sealed
and fail-safe provisions made to cover contingencies of
hydraulic or electrical system failure. The door as-
sembly, in addition, must be kept to the conveyer trunk
for accuracy of fit and to maintain operability and flame
tlghtness under adverse conditions such as encountered
in moving vehicular structure.

It is, therefore, an object of the present invention
to provide a rapidly operating flametight door having
controlied acceleration and deceleration.

Another object of this invention is to provide an auto-
matically operated flametight door passing missile weap-
ons from a ready service mechanism or magazine as used
in a guided missile launching system.

Another object of this invention is to provide a flame-
tight door for a conveyor trunk which will accurate 1y
conform to and seal all apertures therearound in re-
liable, fail-safe manner.

in accordance with the invention, a flametight door is

rovided between two magazines, and in the guided mis-

sile launching system referred to above between two
trunk sections. When the flametight door is closed, it
separates the trunk sections of area 1 from the trunk
sections of area 2 and it allows free passage of missile-
booster combinations from area 2 into area 1 when it
is open. It is the function of the flametight door to seal
off the magazine area of area 2 while the lower and
upper blast doors of the guided missile launching sys-
tem are open. The frame of the flametight door is
mounted to the athwartships bulkhead of a vessel and
it is aligned to the adjacent loader trunk sectioms.

The flametight door frame is maintained in its posi-
tion by two locating dowels fitted to the trunk sec-
tions. The flametight door is formed of three-eighth
inch steel plate.

In addition to sealing the doorhead, the top edge
of the flametight door passes through a gap in skid tracks
and it is contoured to fit around chain tracks, leaving
the tracks open for passage of a loader chain. The
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flametight door is linked to the interlock system of the
missile loader.

A section of the chain stowage track passes through
the upper portion of the door frame of the flametight
door. The door frame is fitted to the outside contour
of the chain stowage track to provide a seal therefor.

A chain track flame seal is also provided for the
flametight door. This chain track flame seal is not
hydraulically or electrically connected with the flame-
tight door. Both the chain track flame seal and the
flametight door are closed when a loader saddle cart
is in the ready service area 2. However, the flame-
tight door is closed and the chain track flame seal is
open when the loader saddle cart is extended beyond
the flametight door.

These and other objects and advantages of the inven-
tion will become more readily apparent and understood
from the accompanying detailed specification and draw-
ings in which:

FIG. 1 is a diameiric view of a flametight door with
parts removed and partly broken away;

FIG. 2 is a schematic of the flametight door of FIG.
1

FIG. 3 is a cross section with parts removed taken
along line 3—3 of FiG. 2

FIG. 4 is an end view of a typical trunk section;

FIG. 5 is a bottom view of a typical trunk section,
such as shown in FIG. 4; and

FIG. 6 is a schematic of the hydraulic system for the
flametight door.

Referring now to FIGS. 1, 2, and 3 where there is
shown a fiametight door 2@28 and its components, the
flametight door 2028 is mounted in a frame 2027. This
frame 2827 is accurately maintained in its position be-
tween sections VI and IX of an overhead weapons con-
veyer or loader trunk 2883 by two locating dowels 2029.
The dowels 2029 are inserted in dowel supports 2076
provided in the sections VI and IX, a typical section of
which is illustrated in FIGS. 4 and 5.

The door 2628 is formed of three-eighth inch steel and
slides in-vertical gibs 2085 over a large aperture in the
2627. In addition to sealing the aperture, the top
edge of the flametight door 2028 passes through a gap
in a pair of skid tracks 2848 and 265§ which are used
in supporting a missile weapon as it is conveyed over the
trunk 2863,

As shown by the dotted lines at A, the top of the
flametight door 2928 is contoured to fit around a chain
track 2652 and 2834, other components of the conveyer
or loader trunk 2033 and thus leaves the track open for
passage of a loader chain (not shown).

The fiametight door 2628 is linked to the interlock sys-
tem of the conveyor for missile weapons, as will be
pointed out subsequently. In the preferred form here
described, the flametight door frame 28427 is considered
mounted in a bulkhead 8888 of a vessel for providing
passage of a weapon therethrough from an area 2 (an
area where missile-booster combinations are stored for
use) to an area 1 (an area where missile-booster com-
binations have their wings and fins assembled thereto and
where other preparations are performed on the missile
weapons) when the door 2028 is down.

A flametight door operating piston 2496 operates the
flametight door 2028. This piston 2496 is mounted to
the door frame 2627 and it is connected to. a door bracket
2497 through a piston rod 2489 and a self-aligning link
2498, as shown in FIGS. 2 and 3. This floating arrange-
ment excludes the precise alignment necessary between
the travel of the flametight door 2628 and the stroke of
the piston 2496.

The flametight door 2628 is provided with a control
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valve block 2485, shown generally in FIG. 2 and in detail
in FIG. 6, which contains a solenoid-operated selector
valve 2498, a metering valve 2494, a velocity control
valve 2493, and a latch valve 2421. This assembly gives
smooth automatic control of the flametight door 2028
during a transfer cycle of a weapon.

The velocity control valve 2433 is spring-loaded against
an elongated control cam 24%% which is attached to the
flametight door 2828. The velocity control valve 24%3
and control cam 2459 funciion together to sense the posi-
tion of the flametight dcor 2828. Together with the
metering valve 2424, the velocity control valve 2453 and
the control cam 2499 rate control the flametight deor
operating piston 2498 which opens and closes the flame-
tight door. The latch valve 2491 latches the flametight
door 2028 in the closed position.

When the selector valve 2498 is shifted to open the
flametight door 2528, a flametight door latch 2492 is then
released before the fluid pressure PA from an accumu-
lator (not shown) is ported to the dcor operating piston
2496. The latch 2492 actuelly contacts the bottom edge
of the control cam 24%% while holding the flametight door
2028 closed. The latch 2452 is held in a retracted posi-
tion by the control cam 2429 until the flametight door
2§28 is completely closed.

FIG. 6 shows the selector valve 24%¢ and latch vaive
2491 in block form. The control cam 2499 is aitached
to the piston rod 2489 which carries the load. The travel
of the flametight door operating piston 2486 ends approxi-
mately in the middle of the stroke. In closing the flame-
tight door 2028, the selector valve 2428 ports accumula-

tor pressure fluid to the metering valve 2494. The con-
trolled fluid is then ported to the bottom side of the flame-
tight door operating piston 2496.

As shown best in FIGS. 2 and 6, a velocity control
valve 2493, which is attached to the control cam 2459,
functions as a wvariable orifice in the flow path of the
hydraulic fiuid, while the metering valve 2494 maintains
a constant pressure drop across this orifice. PDuring the
acceleration part of the operation, the opening of the
orifice increases, and the opening of the orifice is con-
trolled by the control cam 2439. Constant velocity for
the flametight door 2628 is maintained across the flat por-
tion of the control cam 2499, As the flametight door
operating piston 2456 is decelerated, the control cam
2499 closes the orifice opening once more. The move-
ment of the comtrol cam 2489 is reversed during the
return stroke of the flametight door operating piston 2496.
The metering valve 2484 of the filametight door 2828 is
spring-centered about the two lines leading to the valve
before a cycle of operation is initiated.

At the beginning of a cycle of operation of the flame-
tight door 2028, there is no resistance to the flow of hy-
draulic fluid in the system until the fluid reaches the
variable orifice comprising velocity contro! valve 2493,
This velocity contro! valve 2493 then builds up a back
pressure of hydraulic fluid which is ported to the left side
of the spring-centered metering valve 2424. This back
pressure of the hydraulic fluid causes the metering valve
2494 to shift to the right and attempt to cut off the flow
of hydraulic fluid to the orifice.

It will be noted that the opposite end of the metering
valve 2494 is connected to the downstream side of the
variable orifice. Because of the load on the piston rod
2489 and the flametight door operating piston 2496, the
pressure of the hydraulic fluid in the line will build up.
The building up of the hydraulic pressure in the line
results in a constant pressure drop across the orifice.
As the flow of the hydraulic fluid increases, the spring-
centered metering valve 2494 will meter the added volume
of hydraulic fluid to assure the same specific pressure
drop.

A constant pressure drop is maintained across the vari-
able orifice opening by the metering valve 2494 when the
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flametight door 2828 is cycled to open. The hydraulic
line Iabelled T leading from the metering valve 2494 to a
fluid return header tank (not shown) is ported by the
selector valve 2498. The pressure PA of the accumula-
tor fluid moves the flametight door operating piston 2496
downwardly. This pressure PA of the accumulator fluid
is constantly availabie cn top of the flametight door oper-
ating piston 2496. The accumulator pressure fluid from
the bottom side of the flametight door operating piston
2496 is regulated for desired flow characteristics as it
passes through the control valve block 2485. The com-
bination of the control cam 24%9, the variable orifice or
velocity control valve 2493 and the metering valve 24%4
assure a smooth acceleration, constant velocity, and a
uniform deceleration of the flametight door 2828 regard-
less of existing load conditions.

Now with suitable electrical interlock circuitry signal-
ling that the weapon with its conveyer loader chain is in
area 1, the left side of the door, as shown in FIG. 3, and
ready for passage through to area 2, on the right, a sole-
noid LCMB1 is energized to open the flametight door
2028.

As shown in FIG, 6, when solenoid LCMB1 is ener-
gized, the flametight door solenoid operated selector valve
2499 is actuated and detented with solenoid LCMB1 being
then de-energized. Now the latch valve 2491 for the
flametight door 2028 is actuated to release the latch 2492
and to port a return volume of hydraulic fluid to the
velocity control valve 2493,

Valve 2493 is actuated by the control cam 2499 to port
a volume of hydraulic fluid to the metering valve 2494,
The metering valve 2494, working along with the variable
orifice effect of velocity control valve 2493, causes the
flametight door operating piston 2496 to shift. The flame-
tight door operating piston 2496 retracts and the flame-
tight door 2028 is opened.

After the weapon is passed through into the area 2 over
the skid tracks of the conveyer trunk, a solenoid LCMB2
is energized to close the flametight door 2028. Energizing
the solenoid LCMB2 shifts and detents the flametight
door selector valve 2490, the solenoid being then de-
energized.

The metering valve 2494 is now actuated. The velocity
control valve 2493 is cam and spring actuated and actu-
ates the latch valve 2491. As the flametight door operat-
ing piston 2496 is extended to close the door 2928, the
latch 2492 returns to a latched position.

The hollow open bottom chain track 2652 and 2054 is
provided with a separate closure because in one case when
the weapon is on one side of the door 2928, the conveyer
chain occupies the track. In the other case, the track
2052, 2654 is empty and capable of flame transmission
and must be closed off.

For this purpose a chain track flame seal 2096 is pro-
vided. The chain track flame seal 2696, as shown best in
FIGS. 1 and 2, is located in trunk section VI and closes
the chain tracks 2052 and 2654 when the weapon is in
area 2, thus simultaneously sealing off the loader trunk
2003 of area 2 from its continuation loader trunk 263
of area 1 along with the flametight door 2028. This
action is necessary for the safety of the weapons crew and
the magazine personnel in areas 1 and 2, respectively.
The chain track flame seal 2696 is linked to the operation
of the conveyer trunk.

FIG. 1 shows a small slot 2927 just below the junc-
tion of trunk sections VI and IX. This slot 2097 is the
opening through which the flame seal 2096 depresses to
close off the chain track 2052 and 2054 fore and aft. In
FIG. 1, the flame seal 2096 is shown in the extended
position which would indicate that the weapon with its
drive chain is retracted and therefore clear of the bulk-
head and chain tracks.

It will be noted that the flame seal 2096 is arranged in
a slanted or angled position. In order that the surfaces
of the weapon support shoe may move smoothly through
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this area, no two opposite rollers of the chain are per-
mitted to roll over the chain track flame seal slot 2057
at the same time. This angled slot 2697 through the
chain track area necessitates the like-angled flame seal
2096.

An electrical interlock switch SIMB3, shown best in
FIG. 3, indicates the retraction of the flame seal 2096.
When the weapon is ready to be transferred into area 1,
fluid pressure is ported to the smaller side of a flame seal
operating piston 2098, also shown in FIG. 1. Inasmuch
as hydraulic pressure in the larger piston area subsides,
the flame seal 2096 is forced back into a retracted posi-
tion. This causes compression type toggle-spring oper-
ated arm 2091 to act as an actuator to contact the adja-
cent interlock switch SIMB3, shown in FIG. 3.

It will be noted from FIGS. 1, 2, and 3, that the flame-
tight door bracket 2497 when up in the door closed posi-
tion effectively closes the open bottom of the chain tracks
2852 and 2054 directly below the flame seal 2096.

The chain track flame seal 2096 otherwise is not me-
chanically hydraulically or electrically connected with
the previously mentioned flametight door 2028 but oper-
ates therewith under movement of the transported weap-
on. Both the chain track flame seal 2696 and the flame-
tight door 2028 are closed when the weapon is in area 2.
However, the flametight door 2028 is closed and the
chain track flame seal 2096 is open when the weapon is
extended beyond the flametight door 2028 because of
the aforementioned presence of the conveyor drive chain
in the chain in the chain tracks 252 and 2954.

Obviously many modifications and variations of the
present invention are possible in light of the above teach-
ings. It is, therefore, to be understood that within the
scope of the appended claims the invention may be prac-
ticed otherwise than as specifically described.

What is claimed is:

1. In combination with an overhead conveyor tramway
having at least one trunk section with skid tracks located
on opposite sides of a wall separating two areas from
each other, closure means for automatically opening as
well as closing an aperture in said wall separating said
areas from each other, including a frame located in said
wall and encompassing said aperture for allowing objects
to slide along said skid tracks and pass back and forth
through said aperture in said wall frame between said
spaced areas, track means located at opposite sides of
said frame, a door slidably mounted in said track means
for opening as well as closing said aperture in said frame,
means connected to said door for automatically control-
ling the acceleration and deceleration movements there-
of during the opening and closing of said aperture in said
frame, said means comprising a fluid motor having a
piston operably positioned therein, said piston having first
and second sides, a piston rod having a first end connected
to said first side of said piston, said piston rod having a
second end operably connected to said door, a source
of pressurized fluid, said fluid being continuonsly applied
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to said first side of said piston, valve means controlling
the flow of said fluid to said second side of said piston,
said valve means comprising a selector valve, a metering
valve, a velocity control valve, and a latch valve, said
selector valve being operable to start and reverse the
movement of said piston and said door, said velocity con-
trol valve being operable to control the rate of movement
of said piston and said door, said metering valve meing
operable to maintain a constant pressure drop across said
velocity contro] means thereby insuring smooth movement
of said piston and said door, said latch valve being mov-
able to a door closed position wherein said fluid pressure
is continuously supplied to said second side of said pis-
ton thereby forcing said piston to one end of its stroke.

2. Closure means as recited in claim 1, wherein means
are provided for sealing the edge periphery of said door to
said frame when said aperture is closed by said door.

3. Closure means as recited in claim 1, wherein said
skid tracks for sliding said objects through said aperture
in said frame are spaced from each other.

4. Ciosure means a3 recited in claim 3, and other track
means positicned within said skid tracks for encompassing
and guiding a chain for moving said objects through said
aperture in said frame.

5. Closure means as reciied in claim 4, and means in-
cluding a seal for sealing off the interior of said other
track means at said wall when said other track means are
empty.

6. Closure means as recited in claim 5, wherein said
is located at an angle to said other track means.

7. Closure means as recited in claim 6, and means for
centreiling the operation of said seal.

8. Closure means as set forth in claim 1, wherein cam
means are rigidly secured to said deor, and spring means
bias said velocity control valve against said cam means
whereby when said door moves said velecity control valve
is positioned in accordance with the shape of said cam
means thereby controlling the rate of movement of said
door.

9. The closure means as recited in claim 8 wherein re-
tractable means are positioned between said frame and
said door to thereby lock said door against movement, said
retractable means being positioned by movement of said
latch valve to said door closed position.
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