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SECTIONT - GENERAL INFORMATION

A.

The basic use of this type of door is to seal off bulkheads in casec of
emergency. It has the following characteristics: _

POWER OPERATED DOOR

1. It is flametight and watertight.

2. It can be operated electrically from a remote position and from local
positions each side of the bulkhead.

3. In case of power failure, it can be operated manually from local positions
each side of the bulkhead and from a remote position above the door.

4. Tt conforms to Canadian Coast Guard regulations for Class III doors.



SECTION II - DESCRIPTION AND PRINCIPLES OF OPERATION

A.

MECHANICAL EQUIPMENT

1.

The power-operated door moves in a horizontal direction and is guided
by guide rail assemblies. The top and bottom edges of the door and
frame are machined flat with an O-ring seal. Wedge surfaces on the
door and frame force the machined surfaces together and compress the
O-ring when the door is closed.

Door is 30” w x 72”h, and is designed to seal against a 35 foot head of
water.

HYDRUALIC EQUIPMENT

1.

One double-acting hydraulic cylinder, page 48, actuates the door.
Pressure is normally supplied to the cylinder by a motor driven pump.
in the absence of electrical power or in the case of emergency,
pressure is supplied by a rotary hand pump locally or remotely.

The local hand pumps are high-capacity, low speed, gear type, positive
displacement reversible pump. It is located beside the door, and is
reversible to permit opening or closing the door.

The remote hand pump station consists of a non-reversing hand pump,
a mechanical indicator showing the position of the door, and a 2 gallon
oil supply tank. Refer to ship’s arrangement drawing for location of
the remote hand pump station. The pump allows for closing of the
door only.

The motor, pump, and hydraulic control valves are mounted on a
common base to be mounted beside the door. The motor pump is a
reversing pump driven by a torque type motor. The pressure switch
that stops the door is set to 750 psi at the factory. There is an
additional pressure switch that activates the warning hom when there
is pressure from the remote purmp station.

Local hydraulic shut-off valves are provided at the door. The valves
are provided so that oil from the remote tank may be shut-off in the
event of leakage, or if repairs are necessary. The door must never be
operated with these valves closed.



SECTION I (continued)

C.

ELECTRIC EQUIPMENT

th

A motor controller starts and stops the motor pump umnit.

The controller is energized by two local control switches mounted one
on each side of the bulkhead in close proximity to the door. There is a
5 to 10 second delay between the start of the warning horn and the
start of the door closing.

During emergencies, the door may also be closed only by remote
signal from the bridge control/indication station. The local control
switches can override the close signal from the bridge. However,
when the local control switch is released, the closing sequence will
begin.

The door position indication circuit is separate from the control eircuit.
Red and green lights, located at the bridge control/indication station
and at the remote indiecation station, and energized by limit switches
mounted at each end of the door travel, indicate door pokition as
follows:

Red light - Door Open
Green light - Door Closed
Flashing red light - Door in Intermediate Position

The door may be opened or closed from the local station but closed
only from the bridge station.



SECTION II1 - INSTALLATION PROCEDURE

A. GENERAL INFORMATION FOR HYDRAULIC WELDED TYPE DOOR

The Walz & Krenzer sliding watertight door and frame is a precision piece of
machinery. FEach door and frame assembly is stress relieved prior to
machining. After assembly, each door is hydro-statically tested to full design
head pressure prior to leaving our shop.

These doors have O-ring seals, so it is important to minimize distortion of
the door frame during installation. These doors should allow zero leakage
when the O-ring is intact and minimal leakage after a fire.

The following precautions shall be noted.

1. NEVER completely weld frame into position until most of the heavy
ship’s structure in the vicinity of the bulkhead, overhead decks and
superstructure is welded in place. Additional welding in the area and
additional weight or superstructure could cause distortion of the door
and frame, making it necessary to cut the frame free and re-weld.

2. It is wise to leave the door frame tacked in place until most of the
work in the area is completed. These tacks can be easily broken
permitting the door and frame to align itself freely before final
welding. :

WARNING
Due to the size and weight of the door and frame assembly
extreme safely precautions should be taken to ensure personnel
safety when transporting this equipment. Support assembly
with crane or chainfalls at all times to avoid chance of injury to
personnel.

3. Lifting eyes are provided at the top of the frame to ensure safer
transportation.
B. FRAME
1. Lay out the opening in the bulkhead and cut with an acetylene torch.

Following the flame with a small stream of water approximately 6” behind
torch may prevent warping.



SECTION I1I {(continued)

2. After cutting is complete, locate and tack the frame to the bulkhead. Do
not attempt to draw the bulkhead into alignment with the frame.

3. Tack weld frame to bulkhead at contact points. Car¢fully pack shims into
all open spaces between the bulkhead and frame.

4. Weld one bead upwards approximately 12” long on the operator’s left
from the door side of the bulkhead.

5. Change to opposite side of bulkhead and weld one bead upwards
approximately 12” from the bottom of the operator’s left.

6. On the same side of the bulkhead, weld one bead upwards approximately
12” long on the operator’s right.

7. Change to door side of bulkhead and weld one bead approximately 127
long on the operator’s right.

8. Repeat steps 5 through 8 until frame is completely welded on both sides,
forward and aft, of bulkhead. The above should not be interpreted as a
definite requirement, but as a procedure that has been tricd and found to
work satisfactorily. In any case, every effort should be made to keep the
heat at a minimum and distributed as evenly as possible.

9. Check door seat and frame seat to see that they are free from damage. A
reasonable amount of grease should be applied to the seat of the frame and
the O-ring on the door-sealing surface.

10

4

Install and weld support brackets (furnished by shipyard) as shown on
assembly drawing. Ensure that guide rails are properly aligned with the
frame before welding.

11. Install cylinder mounting bracket, as shown on door assembly drawing
and secure accordingly. Reinforce bulkhead in way of cylinder mounting
bracket to ensure sufficient rigidity. Finally, install cylinder.

C. HYDRAULIC TUBING & CONNECTIONS

1. Bleed valves should be installed where high points occur in the piping.



SECTION ITI (continued)

2. It is most important that all hydraulic lines be cleaned and flushed before
connecting to any of the pumps, valve blocks, cylinders, etc. Due to the
nature of the hydraulic circuit, it may be necessary to disassemble all
components in the system if the system becomes contaminated.

3. Do not remove the plugs from any of the components until ready to make
connections.

4. Prior to operating the door, regulations require all new piping subject to
pressure be hydrostatically tested to 1-1/2 times the maximum design
system pressure. Some of the operating equipment will need to be isolated
during the test to protect them from damage. Refer to the pipe test
procedure on drawing D-WK-859-86, page 31, for instructions on testing
the piping.

We will not attempt to make fitting recommendations except that they should
be of a class satisfactory for the pressure shown and acceptable to regulatory
agencies. All lines are subject to high pressure except the %4 line between the
supply tank and the low-pressure shut-off valve. The tubing sizes specified on
the installation drawing, page 22, and hydraulic schematic, page 26, allow for
a reasonable number of bends and fittings, and in no case should a smaller
size be used.

NOTE
In the event that the tube runs exceed 60 feet or excessive bends are
used, tubing sizes must be increased accordingly.

Use a bending tool to maintain maximum tube area. Tubing should be
carefully and properly fitted, making sure that no burrs, chips or other foreign
matter are allowed in the system. Tubing should be installed at a slight pitch,
with vent valves placed at the high point.

When installation is complete, fill tank with a good grade of petroleum base
hydraulic fluid having a viscosity of 250-325 SSU at 100° F. Open shut-off
valves.

CAUTION
Do not operate door with the shut-off valves closed as this will back
pressure the local hand pump and cause the shaft seals to blow.



D.

SECTION IIT (continued)

ELECTRICAL EQUIPMENT

Electrical equipment is to be installed and wired in accordance with the
electrical schematics and electric connection diagram, pages 27 and 30.

When mounting the local control switches, the following should be observed:
1. The distance from switch to deck should be at least 487.

2. Important — switches must be located such that one person can hold both
switches in the open position when passing through the doorway. This is
to prevent physical harm to the operator when door is in “close” mode.

3. The two local control switches are supplied with switch rotation and
instruction plates opposite hand of each other. Fach should be mounted
on the side of the bulkhead such that the direction of rotation of the
selector switch will coincide with the open and close direction of the door
movement.

CAUTION
When comnecting conduit or cable to any equipment below the
bulkhead deck, use only U.L. listed or recognized fittings that have
the same environmental type rating as the enclosure, NEMA-6.

The electrical equipment does not require any special attention. Therefore,
normal procedures can be used.

10



SECTIONIV -- TEST PROCEDURE

Al

PREPARATION

1. BLEEDING OF SYSTEM

a)

b)

d)

Tt is assumed that the door is in an open position at this point. Open
the vent on the rod end of the upper cylinder. Rotate crank on remote
pump until oil flows freely from the vent. Close the vent and continue
to pump the handle until the door closes.

Open vent at cap end of upper cylinder. Rotate crank on local pump in
opening direction until all air is emitted. Close vent and rotate crank
until door is opened. Open vent at rod end of upper cylinder. Rotate
crank on local pump in closing direction until all air is emitted. Close
vent and rotate crank until door is closed. Repeat until system is free
of air. It is imperative that all air is out of the system to ensure proper
operation.

If the door does not close properly, foreign matter will undoubtedly be
found in one of the control valves. The valve may be sticking due to
contamination of oil, allowing oil to escape from the closing side of
the circuit. A similar condition in the opening side of the line would
affect the opening of the door. Refer to drawing on page 34.

When the above is complete, actuate motor with power and check
rotation with local control. The shaft rotation of the motor should
correspond with the arrow on the motor pump adapter. If required,
reverse armature leads at reversing controller. Close door from the
Jocal station, checking pressure. Pressure switch should open circuit at
approximately 750 psi. Adjust only if necessary.

¢) After the motor has been operated, it may be necessary to bleed the
system again, following the procedures above.

LIMIT SWITCH ADJUSTMENT

a) Check closing limit switch for proper adjustment. The limit switch

b)

should be actuated 1/16" to 1/8” before the door reaches fully closed
position with the door against the stop screws. The pressure switch
stops the motor when the door hits the stop serews.

Open the door and check the adjustment of the open switch. Door
should be clear of frame opening before the switch is actuated, but the
cylinder should not be fully retracted.

11



B.

SECTION IV — TEST PROCEDURE (continued)

3.

STOP SCREW SETTING

a) After adjusting the limit switches, close the door by power and check
t0 make sure that the door is able to open by using the hand pumps. If
the door is unable to open, then it is going too far into the wedge
plates. The stop screws, pc. 25 on drawing D-WK-859-89 page 24,
controls how far the door closes into the wedge plates.

b) Adjust the stop screws to stop the door sooner. Both of the screws
should be set to the same distance so that the door closes evenly. After
adjusting the screws, close the door by power and check to make sure
that is able to open by the hand pumps, repeat as necessary.

¢) The door should be set so that it covers the o-ring, activates the limit
switch and pressure switch to stop the motor, and is able to open by
the hand pumps. When opening the door with the hand pumps, there
should be a considerable amount of resistance until the door “pops”
out of the wedge. _

TESTING

1.

All hydraulic components have been factory tested. The working pressure
for this system is 1000 psi. Relief valves are set at or slightly below this.

Due to circuit design, it is necessary to discomnect all components and
plug ends of piping if test pressure from an exterior source is used. If this
is not done, damage can result to the relief valve, pressure switch, and to
the pump seals. _

Operate the door in all modes as described in Section V — Operating
procedure (Jocal power, remote power, local manual, and remote manual).
For each operation, verify that remote indication stations show proper
location of the door. Verify that remote operation closes the door as
required. The door is required to close by power in 20 to 40 seconds from
the start of door movement. It is required to close by hand from any of the
pumps in the system in no more than 90 seconds.

12



SECTION V — OPERATING INSTRUCTIONS

A.

LOCAL POWER OPERATION

{. To Open: Move local control switch handle to “open” position and hold
until door is open and motor stops. Upon releasing, handle will return to
neutral. .

2. To Close: Move local control switch handle to “close” position. Handle
will stay in this position. Warning horn will sound for 5-10 seconds and
then door will automatically close and motor will shut off. Handle must
be returned to neutral manually.

NOTE
If handle is left in close position, door may be opened from
opposite side of bulkhead, but will automatically close after
warning horn sounds for 5-10 seconds.

REMOTE POWER OPERATION

To Close: Move door control switch to “close”. Door will automatically
close and green indicator light will remain it at end of cycle.

NOTE
If switch is left in “close" position, door may be opened locally, but
will automatically close when control switch returns to neutral.

NOTE
Door may not be opened from the remote position.

LOCAL HAND OPERATION

Rotate hand pump as shown on rotation plate mounted just above the pump.
This rotation plate indicates the direction the pump must rotate to either open
or close the door.

REMOTE HAND OPERATION

Actuate the pump with the supplied lever. The remote indication station will
show the progress of the door closing. The indication station will show that
the door is closed and there will be an increase in pumping resistance when
the closed position is reached.



SECTION V — OPERATING INSTRUCTIONS (continued)

NOTE
Door may be closed only from the remote pump station.

CAUTION
Do not operate door with shut-off valves closed. This will back-
pressure the hand pump and cause damage to the seals.

14



SECTION VI - MAINTENANCE

A. MECHANICAL
Sec lubrication chart for type and frequency of lubrication for mechanical
parts.
LUBRICATION CHART
PART LUBRICANT AMOUNT | APPLICATION | FREQUENCY
Sealing surfaces | Light Thin Film Apply with Every two
around periphery | petroleum brush or rag weeks
of door based grease
B. HYDRAULIC
1. Open-Close Cylinder - Page 48

2.

Maintenance is very seldom necessary on this item, but in case of sever
leakage, repair should be undertaken by a technician under shop
conditions. Rod and bore seal kits are available and the seals may be
replaces following instructions supplied with the seal kits.

Motor Pump and Hand Pumps — Pages 32, 40, 41

It is suggested that, in case of malfunction, the pump be sent back to Walz
& Krenzer for overhaul. However, seals may be replaced in case of
leakage around the shaft. This should be undertaken only by qualified
technicians under shop conditions.

Valve Block — Page 34, 49-53
The valve block is set at the factory and should not need adjustment for

several years. However, if adjustment is required, the following procedure
shall be used.

WARNING

When adjusting the valve block, oil leakage will undoubtedly
occur, place a drop catcher under the assembly.

13




SECTION VI (continued)

a)

b)

c)

4

e)

g)

h)

3)

k)

Start with the door open and place a 2000 PSI hydraulic pressure
gauge in each end of the hydraulic cylinder or on the open and close
ports at the end of the valve block.

Remove the 3/8-16UNC dome nuts from the adjusting screws on the
dual relief valve and the pressure switch.

Remove the Stato-Seal washers and loosen the jam nuts on these
adjusting screws.

Remove the £10-32UNF acorn nuts from the small needle valves, one
on the pressure switch, item 14 and two on the shuttle unit, item 10.

Remove the Stato-Seal washers and loosen the jam nuts on these
needle valves.

Using an allen wrench, gently screw the #10-32UNF needle valve on
the pressure switch clockwise until it bottoms out.

CAUTION
Over tightening can damage the valve seat.

Back off the needle valve counter-clockwise ¥ turn and lock it in
place with the jam nut.

Gently turn both of the #10-32UNF needle valves clockwise on the
shuttle unit, until they bottom out.

With an allen wrench, turn the 3/8-16UNC adjusting screw on the
pressure switch clockwise approximately three complete turns.

Loosen the limit switch arms on both sides of the door so that they can
not actuate when operating the door.

Turn the local control switch to "close.” Watching the gauge, adjust
the 3/8-16UNC adjusting screw on the "close” side of the dual relief
valve so that oil flows over it at 950 to 1000 PSL If the pump cuts off
before you can set this pressure, turn the large needle clockwise on the
pressure switch a few more tumns.

Turn the "close™ needle valve on the shuttle valve counter-clockwise

until the pressure gauge is back to zero. Now gently turn it clockwise
to bottom it out again.

16



SECTION VI {continued)

)

NOTE

On drawing C-WK-471-49 (page 34) zone 4-C, the needle
valve on the right controls shuttle time from "open" door
movement to "close” door movement and the needle valve on
the left controls shuttle time from "close” door movement to
"open" door movement. The assembly is usually mounted
rotated 90° counter-clockwise from the position shown on the
drawing, so that the lower needle valve controls the time from
"open" to "close" and the upper needle valve controls time
from "close™ to "open".

Turn the switch to "open" and hold. After the door is opened
completely, build the pressure up and adjust the 3/8-16UNC adjusting
screw on the "close" side of the dual relief valve so that oil flows over
it at 950 to 1000 PSI. Tighten the jam nuts on both of the dual relief
valve adjusting screws.

m) Turn the "open" needle on the shuttle valve counter-clockwise until the

pressure gauge is back to zero. Now gently turn it clockwise to bottom
it out again.

NOTE
When the necedles on the shuttle unit are bottomed out,
clockwise, the valve will hold hydraulic pressure until you
physically open the needles. When you close the door, open
the "close" needle and re-bottorn it out. When you open the
door, open the "open" needle valve and re-bottom it out. This
is done unti! the final shutile valve settings are made.

Turn the local control switch to "close” and close the door. When the
door is closed the motor should still be running and oil should be
dumping over the close side relief valve between 950 and 1000 PSI.
Turm the 3/8-16UNC adjusting screw on the pressure switch counter-
clockwise until the pressure swiich cuts off the motor at approximately
750 PSI. You may have to do this several times to obtain the correct
shut-off pressure. The pressure switch will only shut the motor off for
approximately 4 seconds and then the motor will start again. We call
this hunting. To stop the hunting pressure switch, set the arm on the
"door closed" limit switch so that the limit switch actuates
approximately 1/8" before the pressure switch stops the motor.
Tighten the jam nut on the 3/8-16UNC adjusting screw.

17



SECTION VI (continued)

0) Next, adjust the two #10-32UNF needle valves on the shuttle unit.
These needles are very sensitive. Slight turns can make quite a
difference in the operation of the door system.

If the needles are turned too far counter-clockwise, there will be a very
short shuttle time (the time it takes to reverse direction), but it will not
be possible to achieve sufficient hydraulic pressure with the hand
pumps. The object is to adjust these needle valves so that you can
achieve 750 PSI closing and 800 PSI opening with the hand pumps
and have the shuttle times between 3 and 7 seconds. You can do this
in the following mannet:

Close the door electrically. Crank the Jocal hand pump very hard in
the "close" direction and observe the hydraulic pressure on the gauge.
If the pressure is well over 750 PSI, tum the "close” needle valve
counter-clockwise very slightly. Look at the gauge to see if the
pressure has shuttled back to zero. If so, hand crank the pump again
until you achieve 750 PSI and the pressure drops to zero between 3
and 7 seconds.

Now, open the door electrically and proceed to perform the same
function on the open side.

When the required pressures can be achicved and the shuitle times are
between 3 and 7 seconds, tighten the jam nuts. Be sure to hold the
settings with an allen wrench when tightening the jam nuts so that you
don’t lose the settings.

Operate the door back and forth electrically. Recheck the pressure
switch to make sure that the motor shuts off at 750 PSL. You may
have to readjust the pressure switch at this time.

The valve block is now set. Reinstall the Stato-Seal washers, dome
nuts, and acorn nuts. Reset the limit switch arm on the open side so

that the door stops clear of the opening but before the cylinder fully
retracts.

18




SECTION VI (continued)

C.

ELECTRICAL EQUIPMENT

1.

Baldor Electric Motor - Page 33

Due to the short operating cycle and the fact that the bearings are pre-
lubricated, little or no maintenance is required. If repair is necessary, the
motor should be sent back to Walz & Krenzer so that the watertight
integrity can be maintained.

Controller — Page 35
Normal maintenance to the controller would be occasional replacement of
a blown control circuit fuse. The enclosure may be opened by loosening
the hold-down bolts and swinging open the cover.
WARNING
Electric shock can cause serious injury or death. Disconnect all
power sources before performing maintenance on the motor

controller, motor, or any control equipment.

Only a qualified technician should undertake replacement of
electrical equipment.

19



SECTION VI - TROUBLE SHOOTING

TROUBLE SHOOTING GUIDE
PROBLEM PROBABLE CAUSE REMEDY
Motor shutting off before Pressure switch set too low | Set pressure switch to shut
door is completely closed off between 725 & 775 psi
Motor will not shut off at Relief valve setting too low. | Set relief valves to between
end of cycle 950 & 1000 psi (67 & 70
Kg/sg. cm)
Motor repeatedly shuts off | “Close™ limit switch arm Set limit switch arm so it
and starts up again at end of | not adjusted properly actuates just prior to

close cycle

pressure switch shutting off
the motor

Motor will not shut off at
end of open cycle

“Open” limit switch arm not
adjusted properly

Adjust limit switch arm so
it will actuate and stop
motor

Door will not open under
full power

Door closing too far into
tapered seat

Set stop bolts so door
consistently opens

Door moving very slow and
with jerky motion

1. Relief valve set too low

2. Air in hydraulic system

1. Adjust relief valve
setting as above

2. Check level of oil in
expansion tank. Add oil if
necessary. Bleed off air at
all high points

Power unit not starting

1. Overload relay may have
activated

2. Fuses in controller may
be blown.

3. Contacts in local control
switch may be defective

1. Press reset button inside
controller.
2. Replace bad fuse

3. Replace contact block.

20




SECTION VIII — DRAWINGS
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