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PNEUMATIC VALVE ASSEMBLY OPERATION AND MAINTENANCE

The Willoughby Pneumatic Valve Assembly is designed as a vacuum operated, piloted orifice
metering valve.  This type of valve is used for lavatories as well as showers.

A strainer/checkstop is an integral part of the valve assembly and provides a means of shutting off
the water if the valve needs servicing.  A check valve in the checkstop eliminates cross flow of hot or
cold water into the opposite supply line.  Fine mesh stainless steel strainers keep normal line debris
from interfering with the mechanical components of the valves.

By virtue of its design, a pneumatic metering valve is non-hold open.  The operating sequence of the
valve begins with pressing the push button.  This action expels system air out to the atmosphere
through a check valve incorporated into the upper chamber of the valve motor.  The water is not
running at this point and will not run unless a vacuum is present in the system.  Anytime the
pushbutton is pressed the system pressure will return to atmospheric even if a vacuum was present
while the valve was metering.  This aspect of the valve operation insures that the valve can never be
forced to run continuously.

A piloted orifice valve uses the water pressure in the line to assist in opening and closing the valve.
In this case the pilot orifice extends through the center of the diaphragm guide and is opened and
closed by a rubber bumper molded onto a stainless disk.  The bypass orifice is molded in the edge of
the diaphragm.  Both of these orifices must be clear for the valve to function properly.

After the air has been expelled from the system and a vacuum created by releasing the push button,
the vacuum pulls the magnet assembly downward towards the stainless steel separator cup.  As the
magnet moves closer to the cup, the magnetic force passes through the cup and lifts the disk off of
the water diaphragm.  With the pilot orifice uncovered, line pressure lifts the diaphragm and water
flows through the valve.  The valve continues to run as long as a vacuum is present in the system,
but the vacuum is constantly being bled off through the adjustable timing control.  When the timing
cycle is over and most of the vacuum is gone, the magnet moves away from the cup and the
magnetic field weakens sufficiently for the disk to drop back down onto the water diaphragm.  At this
point water passes through the bleed orifice, pressurizes the area above the diaphragm and causes it
to close down on the valve seat.

If a pneumatic valve drips after shutting off and the seat and diaphragm have smooth sealing
surfaces, a PVK-2 diaphragm assembly kit should be installed.

If a pneumatic valve does not open or meter and the problem is not in the pneumatic pump or tubing,
a PVK-1 motor assembly kit should be installed.
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TROUBLE SHOOTING PNEUMATIC VALVES
FOR AQUASURF WASHFOUNTAINS

VALVE WILL NOT OPEN OR DELIVER WATER:

(1) Check the plastic tubing that runs from the push button actuator to the pneumatic valve for air
leaks.

(2) Make sure the checkstop on the supply to the valve is fully open.  Do not partially close the
checkstop for any reason as it is not a throttling valve.  The checkstop should be fully open (normal
operation) or fully closed (when servicing the valve).

(3) Close checkstop and then inspect the strainer in the supply line (installed after the
checkstop) to make sure the strainer is not blocked or partially blocked prohibiting water flow.

VALVE WILL NOT SHUT OFF:

(1) Separate valve motor from casting by removing the four (4) # 8 screws.

(2) Inspect the water diaphragm assembly to see if bypass hole in diaphragm is blocked.
Remove any debris by blowing on diaphragm or using force of air.  Do not use any tool (such as
straight pin) to remove any debris.  Enlarging the hole will shorten or make for erratic cycling.

(3) Check the metering screw on the timer assembly to make sure the adjustment screw is not
closed too tightly.  To reset, back out adjustment screw (counterclockwise) about 1 1/2" turns, and
adjust for desired cycle.

VALVE CONTINUES TO TRICKLE OR PARTIALLY DELIVER WATER AFTER CYCLE IS OVER:

(1) Inspect seating area on valve base to make sure no debris, pitting or scoring is present.

(2) Clean seat or replace seat as necessary.

(3) Inspect seating area of diaphragm for debris, clean as necessary.  If debris has caused
permanent indentations in the rubber, it may have to be replaced.
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LIQUID SOAP SPECIFICATION FOR LSD OPTION

Liquid soap viscosity is measured in “cps” (centipoise) and should be between 100 and 2500.
The viscosity of the soap should be thin and free flowing.
Some soap types are available in a concentrate & must be diluted with water.

The pH (acid) level should be in a range of 6.5 to 8.5.
Acidic soap (pH less than 6.5) can corrode stainless steel
Acidic soap (pH less than 6.5) can degrade rubber, plastic, or chrome-plated materials.
Soap that is not within the range of 6.5 - 8.5, might be harsh on the hands or skin.

(Generally, any quality soap meeting the viscosity and pH guidelines should work well.)

MAINTENANCE SCHEDULE RECOMMENDATION

To maintain proper function, Willoughby’s LSD should be cleaned periodically to remove soap residue.  The “Liquid Soap
Spout” should be soaked in hot water for a period of 30 minutes when cleaning is being performed. The soap tray should
also be cleaned with hot water.
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 HARDWARE KIT Identification Chart
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JACO Fitting Instructions

Note:  It is not necessary to disassemble this fitting for application.  Merely insert tubing to stop and

tighten seal.

1.  Cut tubing end squarely and remove the internal burrs.

2.  Insert the tubing through the back of the nut all the way through the nut assembly to the tube stop

in the fitting body (see illustration).  If the tubing does not enter the nut easily, loosen the nut one turn

and reinsert the tubing all the way to the tube stop in the fitting body.

3.  Turn the nut hand tight.

4.  Wrench tighten the nut 1½ - 2 turns.

5.  All nuts must be retightened when the system reaches projected operating temperature.

Note:  To ensure proper assembly, tubing MUST be fully inserted into the fitting body all the way to

the tube stop.

Note:  Squeaking sound when tightening nut is normal.  For pipe threaded connections, Teflon tape

must be used.
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Thermostatic Mixing Valve

To Install 

 NOTE:  Installation should be in accordance with accepted 
plumbing practices. Flush all piping thoroughly before installa-
tion.

1.  Locate a suitable place for the tempering valve. Valve should 
be accessible for service and adjustment and as close to the 
point-of-use as possible.

2.  Connect hot and cold water to the supply valve using 1/2” 
NPT or 3/8” compression connections.

3.  Connect outlet of tempering valve to fi xture(s) using 1/2”NPT  
or 3/8” compression connections.

4.  Turn on hot and cold water supplies. If any leaks are 
observed, tighten connections as necessary to stop leaks 
before proceeding.

5.  Turn on fi xture and allow water to fl ow for 2 minutes.
Measure water temperature at outlet. If water is not at 
desired temperature, adjust as necessary.

Specifi cations 

e480-00 .......................................................1/2" NPT (Rough Bronze)

e480-01  .................................................... 1/2" NPT (Rough Chrome)

e480-10  ...................................... 3/8"Compression (Rough Bronze)

e480-11  ..................................... 3/8"Compression (Rough Chrome)

Capacity: ................................................................. 4.0 gpm (15.0 l/m)

Approach Temperature: ..........................5°F (2.8°C) above set pt.

Max. Operating Pressure: ......................................125psi (862 kpa)

Max. Static Pressure: .............................................125psi (862 kpa)

Max. Hot Water Temperature: ....................................180°F (82°C)

Temp. Adjustment Range:

  ............................................ ASSE Type T/P:  95 – 110°F (43-48°C)

  ................................................. ASSE Type T: 80 – 120°F (27-49°C)

Minimum Flow: ........................................................ 0.5 gpm (2.2 l/m)

Checks: ......................................................................................Integral

Construction: ........................................................... Cast Brass Body

Certifi ed: ................................................................................CSA B125

Listing .....................................................ASSE 1016-1996 (Type T/P)

  .............................................................................................ASSE 1070

To Adjust Temperature 

1. Loosen locknut.

2.  Turn on fi xture and run water for at least two (2) minutes 
to allow supply temperature to stabilize.

3.  Turn temperature stem counter-clockwise for hotter or 
clockwise for colder outlet temperature.

4.  Tighten locknut to prevent accidental or unauthorized  
temperature adjustment.

5. Re-check outlet temperature. 

Repair Kit 

Motor Repair Kit ........................................................................480-270

HydroGuard® T/P Series e480
Lavatory Combination Valve

Installation Instructions

IS-P-e480

Figure 1

Figure 2: Typical Installation

Outlet

Hot Water
Inlet

Temperature 
Adjustment 
Stem

Locknut
Cold Water
Inlet

Advanced Thermal Activation
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Care and Maintenance

Solid Surface Care

Stainless Steel Care

Aquasurf® surfaces may be easily cleaned using conventional cleaning agents such as an ammonia
based liquid cleaner, (glass cleaner).

Dry stains on a matte finish can be removed with a 3M Scotch-Brite gray scouring pad or a mild
abrasive cleaner.

Burns or scorches can be removed by sanding with coarse grit sandpaper followed by finer grit (220)
sandpaper.  Follow sanding with a 3M Scotch-Brite gray pad (or equivalent) to match finish of sanding
area to surrounding area. A final buffing may be required on polished surfaces.  Accidental nicks or
chips can be repaired with special patch kits available in all Aquasurf® colors.

Avoid exposing Aquasurf® surfaces to strong chemicals such as acetone's; paint removers and
sulfuric acid or hydrochloric chemical cleaners.  Exposure to strong chemicals may result in perma-
nent damage to Aquasurf® surfaces.

Stainless Steels are basically alloys of iron and chromium, and are corrosion resistant.  Stainless
steel has a bright surface that is easy to clean and is free from oxides.  Therefore, cleaning of
stainless steel is relatively simple and easy if done on a regular basis.

Frequency of cleaning should depend on the rate at which the fixture becomes dirty.  Remember that
fresh (soft) deposits of all kinds are relatively easy to remove, while removing older (hard) deposits
are much more difficult.  Establish a cleaning SCHEDULE.

Routine cleaning should involve ordinary soap or detergent and water, applied with a sponge, brush
or cloth.  Baking soda, borax or any of several non-abrasive commercial cleansing agents can help
hasten the cleaning action.  After scrubbing, rinse THOROUGHLY and wipe dry.

DO NOT use common steel wool, scouring pads, scrapers, wire brushes, files or other steel tools to
clean stainless steel. Such items will scratch the surface or leave small particles of iron imbedded in
the surface, which will eventually rust and stain the surface—even appearing as if the stainless itself
was rusting.

Certain chemical compounds, if used on stainless steel, can give the appearance of rust and if
allowed to stand for long periods of time, can pit the surface of even stainless.  Products containing
hydrochloric acid, muriatic acid or potassium hydochloride can ruin the surface.

© Rev. 5/2010


