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WORKING WITH VACUUM 

What i s  a vacuum? 
A vacuum is a space which has no matter in it. 
Strictly speaking, there is no such thing as an 
absolute vacuum, because all space contains 
some matter. In practice, we speak of a vacuum 
as a space from which most of the air or gas has 
been taken. But this is only a partial vacuum. 

The important thing about a vacuum is that it 
can be a very useful emptiness. For example, if 
we create a partial vacuum in any space, water 
or any other fluid may enter it. We make use of 
this principle in drinking lemonade through a 
straw. We do not pull the liquid up through the 
straw. Instead, by sucking on one end of it, we 
take out some of the air that is in the straw. The 
air outside exerts pressure on the liquid and 
forces it up and through the partial vacuum in 
the straw. 

Atmospheric pressure: In the air we breathe, 
there are about 400 billion billion molecules of 
gas per cubic inch (25 billion billion per cubic 
centimeter). The force on a surface produced 
by the weight of the air above it is called 
atmospheric pressure. Thus, atmospheric 
pressure decreases with height. The standard 
value of atmospheric pressure at sea level is 
one atmosphere or 14.7 pounds per square 
inch or about 100 kPa per square meter. 

Returning to our example of drinking lemonade 
through a straw, what is the maximum vertical 
distance the straw can be used to lift the 
lemonade, no matter how much suction is 
applied to the upper end? It is the equivalent of 
the weight of the atmospheric gases pushing on 
the surface of the lemonade. Therefore, if one 
psi will raise a column of water (lemonade) 2.3- 
feet (0.7m), the maximum height that water can 
be sucked up a straw is 33.8-feet (1 0.3m). 2.3 X 
14.7 = 33.8. 

How vacuum is measured? 
One can determine the level of vacuum stored in 
a vessel by connecting it to a vertical pipe at 
least 33.8-feet long with one end of the pipe in a 
container of water and the other connected to 
the vessel storing the vacuum. By measuring 
how high the water is sucked up the pipe, one 
can determine the level of vacuum stored in the 
tank. For instance, if the water column was 
sucked up 17- feet (5.2m), we can determine the 
level of vacuum in the container to be -7.4 psi or 
about one half atmosphere of vacuum pressure. 

It would be more convenient to use a more 
dense liquid for measurement to avoid having to 
carry around long sections of pipe. Mercury is 
the most dense liquid and, therefore, commonly 
used for this purpose. The chemical symbol for 
mercury is Hg. One will frequently see vacuum 
measurement expressed in inches or millimeters 
of mercury (inHg or mmHg). See the table on 
the next page which lists several different scales 
for vacuum measurement. 

Psia versus psig: 
These are abbreviations for pounds per square 
inch absolute (psia) and pounds per square inch 
gage (psig). Some gages used for measuring 
pressure are set with the zero point at the 
equivalent of one atmosphere or 14.7 psi of 
pressure. In other words, these gauges 
measure vacuum starting with zero at one 
atmosphere of pressure. This type of pressure 
measurement is referred to as psig. Other 
gauges are set differently, zero is actually set at 
a level which would be the equivalent of an 
absolute vacuum. These readings are referred 
to as psia. By comparison, 10 inHg of vacuum 
is the equivalent of about -5 psig or +9.7 psia. 



WORKING WITH VACUUM (continued) 

VACUUM PRESSURE EQUIVALENTS 

% atm rnbar kPa inHg mmHg psig psia 

Abbrev. = Unit of Measure 
% = Percentage of perfect vacuum psig = Pounds per square inch gage 

mbar = mJlibar peia = Pounds per sauare inch absolute 
kPa = Kilopascals m r h ~ ~  = ~illirneters of mercury 

mH20 = meters of water column inHg = inches of mewry 
AH20 = feet of water column torr = mmHg 

VACUUM OPERATING LEVELS AND LEAK RATES 

Principle of Operation: SeaLand's VacuFlush system also incorporates 
A vacuum toilet uses the pressure differential a funnel with a 1-inch (25mm) orifice in the base 
between the normal outside atmosphere of the toilet. This orifice causes material leaving 
pressure and an artificially created internal the bowl to fragment because of the very high 
vacuum. This pressure differential can propel velocity of the in rushing air. This orifice also 
waste over a horizontal distance or upward. The prevents any foreign material larger than 1 -inch 
SeaLand system is designed to operate at sea (25mm) from entering the system. 
level in terms of outside atmospheric pressure 
and 10-inches of mercury (inHg) vacuum 
pressure. Other systems are designed to 
operate at very high altitudes (Boeing 757) or at 
much higher levels of vacuum (cruise ship 
systems). 



VACUUM OPERATING LEVELS AND LEAK RATES (continued) 

1 On / Off Levels 
The VacuFlush pump is controlled by a pressure 
differential switch mounted in the vacuum tank 
or generator which stores a volume of vacuum 
pressure in the same manner that an 
accumulator tank or an air compressor stores 
positive air pressure. The differential switch is 
pre-set at the factory to turn on the pump when 
the vacuum level drops below 8 inHg and turns 
off the pump when it reaches 10 inHg of 
vacuum. 

Leak Rate 
Inherent in the design of any system which 
utilizes vacuum energy is the possibility of leaks. 
One advantage of vacuum is that leakage is air 
into the system not water out of the system. The 
leak rate of a VacuFlush system is the time it 
takes for the vacuum level to drop off from 10 to 
8 inHg. A leak rate of three hours is an 
acceptable level of system integrity. Always 
determine leak rate before starting 
troubleshooting procedures. Frequent running is 
generally only a problem if the noise of the 
running pump is disturbing the boat owner. A 
running pump can be especially disconcerting if 
it automatically starts in the middle of the night. 

Vacuum Tester 
SeaLand has developed a simple tool to assist 
in identifying the location of vacuum leaks. The 
vacuum tester consists of a vacuum gauge and 
a cone-shaped plug. Inserting the plug in the 
inlet of the vacuum tank or generator isolates 
the toilet from the system. In this way a 
troublesome leak can easily be located in either 
the toilet, vacuum generator, vacuum tank or 
vacuum pump. 

Audible Vacuum Leaks: A leak which causes 
the pump to run once an hour is generally 
audible, providing background noise is minimal. Order only the Vacuum Tester (part number 

Shutting down all other shipboard equipment 530002) or as part of the complete system 

and carefully listening to each major component maintenance kit (part number 31 0228). 

can be the most efficient way to find a leak. 

VACUUM TESTER USAGE 

The vacuum tester can be used to check for 
leaks in the vacuum toilet, vacuum tank or 
generator and for worn duckbill valves in the 
vacuum pump. Follow these steps: 

A. Vacuum Toilet 
Turn off water supply. Insert plug into 
funnel inside toilet base through open flush 
valve. Wait until pump stops and compare 
leak rate time to previous leak rate. (Note if 
pump does not shut down after five 
minutes, the leak is probably down stream 
from this point.) 

6. Vacuum Tank 
Checking at the inlet of the vacuum tank 
effectively splits the system to quickly 
isolate the location of a vacuum leak. Wait 
until pump stops and compare leak rate as 
above. 

C. Vacuum Pump 
Due to the small volume of the pump inlet, 
the vacuum gauge will fluctuate radically 
with every revolution of the pump. Insert 
the plug end of tester into the pump. Allow 
it to operate for two to three minutes. Sh8t 
off power to pump. Note position of 
vacuum gauge indicator. (It will probably 
not show more than 7 or 8 inHg.) If there is 
no movement in the indicator after ten 

- minutes, the valves are probably sealing 
satisfactorily and do not need to be 
changed. 



NIGHT SWITCHES 

One solution to pump noise in the dead of night 
is shutting off electrical power by tripping the 
"head" breaker or some other in-circuit switch. 
The problem a night switch creates is that if 
someone uses a toilet with the switch off and 
insufficient vacuum is stored in the system, a 
clog will occur at the toilet funnel. The solution 
is the VacuFlush Status Panel which is 
described below. 

VacuHush Status Panel: An ideal add-on to 4 any VacuFlush system. The status panel is 
mounted in the bathroom compartment. A green 
light indicates sufficient vacuum is available for 
the next flush. A red light indicates the vacuum 
level is building and the pump is running. Each 
panel has an integral circuit breaker which 
allows the system to be shut down at night. 
Order part number 500012. 

NEW VERSUS EXISTING INSTALLATIONS 

It is very important to know if the system is a 
new installation which is just going into service 
versus an older system which was operating 
satisfactorily at one point in the past. The 
difference is that a new installation is probably 
suffering from a loose clamp or improper solvent 
bonded joint. 

In the case of the latter problem, a cotton swab 
dipped into PVC pipe cement is a simple 

solution. Apply a small amount of PVC cement 
to a suspected joint. The vacuum in the system 
will cause the cement to be sucked into the leak. 
Remember to never cement hose to an insert 
fitting. 

For older systems, consider checking for worn 
parts (duckbills) first, especially if the leak rate 
has increased gradually over time. 

- - - 

PEDESTAL COVER INSTALLATION 

The following procedure should be used for 
installing the pedestal cover. With the pedestal 
cover hinged open, place the back half against 
the side of the base opposite the flush lever. 
Rotate the pedestal cover counterclockwise 
around the back of the base, then move the front 
half into place. Secure the high profile pedestal 
cover with mounting screw provided. The low 
profile cover locks in place and does not require 
a mounting screw. Lock the pedestal cover in 
place using the tabs on the base located under 
the water valve. 



MODEL IDENTIFICATION 

10 The following label is located on the toilet base 
and will show the model number and serial 
number (SIN). 

SEALAND TECHNOLOGY, INC. 
PO BOX 38.13128 STATE RT 226 (800) 321-9886 
BIG PRAIRIE. OH 4461 1 USA 
8001321-9886 

MODEL NO. 000 
SERIAL NUMBER 

000000000 

TOILETS - LOW PROFILE STANDARD HEIGHT 
SeaLand offers a variety Below Floor Discharge Below Floor Discharae 
of bowl shapes (1 00, 500, 
800 and 1000 series), 
seating heights 
(household height and 
low profile) and discharge 

3 3116inch 
outlet configurations (rear 
outlet above the floor, 4 [108mml 1/4in ~ ? [ 8 1 m m l  pg 
side outlet above the floor 10 518inch 

[270mm1 L1;;&"$ (model 847) and below 
floor) 

Standard Height Model 106 Low Profile 
In addition, toilets are Above Floor Rear Discharge Below Floor Discharge 
available in five distinctive 
colors along with five 
matching lavatory 
shapes. 

2 llbinch 
l54mml 



VACUUM PUMP RUNS TOO MUCH BETWEEN FLUSHES (WATER STAYS IN THE BOWL) 

determine leak 
rate before 
starting. 

plastic join& with cotton 
swab. 

START 

Yes inlet of vacuum No 
tank or generator 
and insert vacuum 
tester plug. Does 
leak rate retum to 
normal? 

v 

Pump starts automatically. Turn 
off power before servicing. 1 

Leak is probably 
between toilet and 
vacuum tank. Turn off 
water supply to toilet. 
Insert vacuum tester 
plug through bowl into 
outlet funnel. Does 
leak rate return to 
normal? 

No 

- 
The system has been 
operating satisfactory 
and leak rate changed 
gradually. 

Yes 

v 
Leak is most llkely at 
seals between toilet 
and base or flush 
lever shaft behind 
water valve. 
Replace entire base. 

- V 
Leak is likely in one of 
the vacuum tanks or 

No 

Leak is most likely at the 
outlet of the toilet or in 
hose run connecting to 
vacuum tank. If new 
installation, tighten all 
hose clamps. Does leak 
rate return to normal? 

Yes 

generator fittings. 
Tighten all clamps and 
recheck system leak 
rate. Does system 
return to normal? 

V 

- 

No No 

and check 
system leak 
rate. 

have puncture from 
fastener. APP~V solvent to 

examine pump 
body for cracks 
and replace parts 
as necessarv. 

Remove hose from 
pump. Insert 
vacuum tester plug 
into pump and check. 
Do valves in pump 
hold vacuum? 

--, 
Replace 
duckbill valves 

Yes 

v 
Carefully v 

Replace vacuum 
switch assembly and 
recheck system. 



VACUUM PUMP WILL NOT SHUT OFF 

I Remember to I 
determine leak 
rate before 
starting. 

Flush toilet and allow 
to run approximately 5 
minutes. Shut off 
power at breaker. Let 
toilet stand for 
approximately 15 
minutes. Flush toilet. 
Does flush have 
unusual strong 
vacuum force. 

A 
Check vacuum 
switch. Push plunger 
rod on switch 
assembly toward 
vacuum tank. Did 
pump shut off? 

1 Yes 

Vacuum switch may 
be sticking or 
otherwise defective. 
Do not repair. 
Replace entire 
assembly and 
recheck system. 

START 

Yes problem sudden? 

System incorrectly 
wired, check 
owner's manual. 

Discharge head of S- 
pump may be 
exceeded. Check 
installation guidelines 
and replace as 
necessary. 

Yes 

Check inside of vacuum 
tank for blockage at outlet. 
(Remove switch assembly 
from vacuum tank or 
di~tube assemblv from 

If the time to achieve 
vacuum pump shut-off 
level has been steadily 
increasing, the 
problem is probably 
worn or damaged 
duckbill valves. 
Replace valves in 
pump- 

Remove blockage. 
Reinstall vacuum 
switch or diptube. 
Flush toilet and check 
pump down time. 
Does pump shut off? 

vacuum' generator.) Is 
tank outlet or diptube Replace duckbill 

valves and check 

Examine duckbill valves in 
pump. Are duckbills 
reversed? t- System has a severe 

vacuum leak. Refer 
to vacuum gauge 
usage. 

Replace duckbill 
valves and check 
system. 

Pump starts automatically. Turn 
off power before sewicing. 



VACUUM PUMP WlLL NOT RUN / TOILET WlLL NOT FLUSH 

START 

on main panel 
tripped? 

A 
Remove top closure 
of pump. Remove 
any debris. Replace 
closure. Does 
breaker trip again? 

+ + 

connected to "€3" 
terminals of vacuum 
switch. Does motor 
run? 

Check operation of 
motor by connecting 
motor lead to known 
12 VDC power 
source. Does motor 
run? 

Reset breaker. 
Operate pump by 
flushing toilet. Does 
breaker trip again? 

Yes 

No 
Check voltage at 
incoming lead to "B" 
terminal on vacuum 
pump. Is voltage 
present? 

motor. If motor is 
pulling more than 10 
amps with no load, 
replace motor. 

1 yes I yes 

blockage between 
toilet and pump. 

NO 

I 
- - - 

Allow pump to run 
approximately 5 
minutes. Flush toilet. 
Is strong vacuum 
present? 

Repair open circuit 
between breaker and 
switch. 

I '  
I 

Yes 

Replace vacuum el 
Repair open circuit 
between vacuum 
switch and pump. 

Replace motor. u 

I Pump starts automatically. Turn ( %@ 
I off power before servicing. I 



VACUUM PUMP RUNS TOO SLOWLY, VERY HOT OR BLOWS FUSES FREQUENTLY 

, START 

Pump starts automatically. Turn 
off power before servicing. 

No Yes Remove top closure of pump. 
Remove any debris present. Operate 
motor and check amperage load 
before replacing. Is amperage draw 
over 10 amps? 

v v 
Replace motor and 
reassemble. 

Remove debris in pump 
and reassemble. 



SERVICE TIP: FINDING WATER LEAKS 

Finding Water Leaks: Checking for leaks connections offers a simple means of locating 
behind or under toilets or other appliances can the general area of the leakage. Start at the top 
make it difficult to locate the source. Dripping of the unit since gravity will cause a leak to run 
water at room temperature makes it difficult to downward. (See diagram below.) When the 
feel wetness. Taking four or five sheets of toilet tissue comes in contact with the leaking water, it 
tissue and wiping all seams and waterline will immediately change its texture. 

ADJUST,NG NUT RUBBER'TEFLON SEAL 

SPRING CARTRIDGE 

TC%' VALVE CAP 

VALVE SEAT 

FILTER SCREEN 

TOILET BOWL 

HOSE CONNECTION 

VACUUM BREAKEWBOWL 
CONNECTION 



WATER WILL NOT STAY IN BOWL 

63 Teflon is a registered trademark of the DuPont Co. 

Debris on underside of ~ e f l o n ~  
seal. Clean underside of black 
seal in bowl with soap and tissue. 
Check leak rate again. Is water 
level holding? 

WATER DOES NOT ENTER BOWL PROPERLY 

START 

Does water enter completely 
around bowl flush rim? I 

No 

v 
Teflon seal or flush ball may be 
scratched. Remove band 
clamp from base. Replace seal 
and flush ball. Water level 
should now hold. 

No 
b 

Check water pressure/flow. 
Water pump must produce 
at least 2 gpm (7.6 Lpm). 
Does water pressure appear 

Bowl to base clamp may be 
loose. Remove base cover and 
tighten band (65-inch pounds) 
clamp around base and bowl 
until very snug. Is water level 
holding? 

A 
Water valve screen may 
be clogged or water line is 
undersized or kinked. 
(See note.) 

Flush rim holes may be 
plugged. Use nail or stiff 
wire to clean holes. Does 
flush pattern improve? 

Note: The VacuFlush water valve inlet 
is %-inch male pipe thread (MPT). In 
order to assure proper flushing action: 
1) The water line must be a minimum of 
M-inch the entire distance from the 
demand water pump. 2) In-line 
restrictions should be kept to a 
minimum. 3) The water pump must be 
sized to deliver at least 2-gallons (7.6 
liters) per minute flow to the water valve 
on the toilet. 



WATER DOES NOT SHUT OFF AFTER FLUSH 

START 

Yes 
Water level rises in bowl. 
Does flush lever (foot pedal) 
return to normal position? 

No 

v v 
Cam strap on flush lever 
(foot pedal) may be bent. 
Bend front of cam strap up 
about 111 6". Does water 
shut off? 

Flush lever (foot pedal) over 
travels the front edge of toilet 
mounting platform. 

No Yes 

v v 
Debris in water valve seal. 
Repair or replace water 
valve. 

Toilet base is now equipped 
with an integral stop. Replace 
toilet base. 



WATER LEAKS ONTO FLOOR 

Note: Since 1990, all VacuFlush 
units have been produced with 
modified clamp support rings. 
(See Figure.) Occasionally an 
external leak might occur at the 
rear of the toilet while the 
customer is seated on the unit. 
'This modification consists of a 
tab molded into the interior 
surface of the clamp support. 
The tab is in an offset on the 
toilet, the tabs prevent shifting of 
the clamp supports during 
excessive loading conditions on 
the front of the bowl. 

START 

Yes 

Water leak may be constant 
or intermittent (only leaks 
when toilet is in use). Is leak 
constant? 

No 

v v 
If leak is constant, it must 
originate on pressure side 
of closed water valve. 
Check water supply line 
connection. Leak will 
either be from cross 
threaded water supply 
connection or cracked 
water valve. A cracked 
water valve is caused by 
frost damage. 

Yes - 

breaker. - 

With toilet flushing, use 
tissue to check vacuum 
breaker assembly in rear 
of toilet. Is leakage at 
vacuum breaker? 

clamp around bowl 
and base is tight. 
See note regarding 
clamp support 
rings. 

No - 

v v 
Replace vacuum 

Check if band 



PLASTIC FLUSH BALL WILL NOT OPEN OR CLOSE FULLY 

START 

Yes 
Does flush lever (foot pedal) 
over travel the front edge of 
toilet mounting platform? 
(See diagrams.) 

Replace base Flush lever (foot 
assembly. Install pedal) return spring 
new low base damaged. Replace 
with integral stop. spring cartridge in 



EMPTY LIGHT STAYS ON WHEN TANK FULL OR FULL / MID LIGHT STAYS ON WHEN TANK IS 
EMPTY 

TankWatch float switches can 
be set to indicate the 
presence or absence of liquid 
by reversing the position of 
the imbedded magnets in the 
float assembly. See diagram. 

FLOAT POSITION 

LIGHT OFF WHEN FLOAT 
FULL DOWN 

INDICATOR 

6 LIGHT ON WHEN FLOAT 
EMPTY DOWN 

INDICATOR 

EMPTY LIGHT WILL NOT GO OUT 

that TankWatch is correctly 
wired. See Owner" Manual 
for wiring diagram. 

Yes 
Empty tank. Loosen empty 
probe nut on tank cap and 
pull up empty probe. Does 
light go out? 

No 

v v 
Empty prove too long. 
Shorten length of 
probe accordingly. 

Yes 
If black or grey water tank, 
remove wire from pin 6 of 
indicator panel. If fresh 
water tank, remove wire 
from pin 8. Does light go 
out? 

No 

v v 
Replace empty 
floatlswitch 
assembly in tank. 

Replace circuit board in 
indicator panel I 



I-IGHTS NOT INDICATING LOWER END OF MID-RANGE 

4 
START 

TankWatch level monitor 
system has three fixed 
points at which lights 
function. With existing 
circuit a dead zone in the 
lower end of the mid-range 
exists and is considered 
normal operation. See 
diagram. 

VENT LINE 

FULL 
INDICATOR 

(112 or mid level) €5 
EMPTY 

INDICATOR 

INDICATOR LIGHT WILL NOT COME ON 

@: 

START 

TankWatch system is wired 
correctly. See Chapter 7 for 

Yes 

Red Light: Jump across pins 4 to 8 of 
indicator panel. 

Amber Light: Jump across pins 4 to 7 of 
indicator panel. 

Green Light: Jump across pins 4 to 6 of 
indicator panel. 

Does light come on? 

No 

v v 
Corresponding float switch 
andlor wiring is defective. 
Repair wiring or replace float 
switch assembly. 

Replace circuit board assembly 
inside indicator panel housing. 



FULL OR MID INDICATOR LIGHT WILL NOT GO OUT 

START 

This procedure assumes 
that TankWatch system 
is wired correctly. See 
Chapter 7 for wiring 
diagram. 

Empty tank before starting 
checks. 

v v 
Tankwatch is in freshwater tank. 

Full Light Check: Remove wire 
from pin 6 of indicator panel. 

Mid Light Check: Remove wire 
from pin 7 of indicator panel. 

Does light go out? 

Tankwatch is in sewage or 
greywater holding tank. 

Full Light Check: Remove 
wire from pin 8 on indicator 
panel. 

Mid Light Check: Remove 
wire from pin 7 on indicator 
panel. 

- 

Does light go out? Yes 

No 

Replace corresponding Replace corresponding 
float switch assembly in float switch assembly in No 

v - v 
Replace circuit board 
inside indicator panel 
housing. 

Replace circuit board 
inside indicator panel 
housing. 



BLOCKAGE BETWEEN TOILET AND VACUUM TANK 

START 

certain each vacuum pump is 
wired with independent circuit 
breaker. 

Yes 

HOLDING TANK WILL NOT EMPTY. DISCHARGE PUMP OPERATES @ 

seacoc k is in open 
positon. 

Blockage can occur at toilet 
funnel or in hose connecting 
toilet to vacuum tank. Is 
blockage in toilet? 

START 

No 

f v 
Possible improper operation of 
toilet (flushing without adequate 
vacuum pressure). Suggest 
installation of status panel. 
Especially in heavy usage 
situation or guest quarters head. 

Inspect vacuum line for kinks or 
collapsed section. Kinks occur from a 
bend radius which is too sharp. Insert a 
90 degree bend to eliminate the problem. 

- 

Holding tank will not 
empty, discharge 
pump is running 
normally. 

b 

Most likely the pump was operated against a 
closed seacock. Pressure on the discharge side 
of the pump caused the valves to reverse in 
order to prevent damage to the motor. Replace 
valves. 



SERVICE TIP: FINDING MALODOR SOURCES 

Your nose can detect odor at very low 
concentrations (even in the parts per billion 
range). Begin by closing all exterior hatches or 
doors and turning off the air conditioning system. 
This procedure will concentrate the odiferous 
gases near their source. Slowly walk through 
the entire boat, noting which compartments tend 
to have more apparent odor levels. Your nose 
can easily become sensitized to a particular 
malodor in higher concentrations, stepping into 
fresh air for three to five minutes will usually 
return its normal acuity. Here are some 
common sources of malodor: 

Air Conditioning or Refrigeration 
Condensate Drain Pans 
A clogged drain will cause water not to drain and 
become stagnant. Use a mild solution of 
hydrogen peroxide to clean. 

Fuel System Leaks 
A small leak in the top of a fuel tank can be very 
difficult to detect. Fuel spilled into a remote 
recess of the bilge will turn rancid if not 
removed. 

Vinyl Adhesives 
Sometimes the source is not microbial, but 
adhesive compounds used to apply vinyl wall or 
overhead coverings. These adhesives release 
gases as they set up. The permeated surface 
can be confirmed by a simple procedure. Use a 
clean cloth to wipe all suspected areas. Sniff 
the cloth at frequent intervals. Where molecules 
of the malodor have permeated the surface 
material, the malodor will be transferred to the 
cloth. 

Sewage Hose Permeation 
This problem is caused by sewage standing in 
the hose for sufficient time to allow anaerobic 
decomposition to begin. Use the clean cloth 
technique described above to determine hose 
lengths which must be replaced. When 
replacing hose, avoid routing hose so liquid is 
left standing in it. Use rigid PVC pipe where this 
condition cannot be avoided. 

Shower or Sink Traps or Sumps 
These areas are frequent sources of malodor. 
SeaLand Secure (see label) will effectively 
control odors in these areas with standing water. 

VENT FILTER ALLOWING MALODOR TO ESCAPE 

START 

Vent filter not 
stopping holding 
tank malodors 
from being 
emitted from 
vent. 

Replace vent 
filter at the start 
of every boating 
season 



DEODORANTS AND SPECIAL TISSUE 

Your VacuFlush sanitation system requires the 
regular addition of a deodorant produc! to 
reduce malodors and to help breakdown hoi::i!ily 
tank contents. Several factors should be 
considered in selecting a deodorant product. 

Liquid or Dry 
Liquid products obviously work more quickly by 
readily going into solution. Dry powder 
formulations, on the other hand, have the 
advantage of requiring less storage space and 
are less likely to leak if the package is 
inadvertently damaged. 

Formaldehyde versus Non-Formaldehyde 
SeaLand manufactures both types of 
deodorants. Generally speaking, formaldehyde 
formulas (such as S e a ~ a n d ~  brand) control odor 
very effectively at all temperatures and with all 
degrees of water hardness. securea brand, 
which is formaldehyde free and also 
manufactured by SeaLand, is similarly effective, 
but may cost a bit more. 

How Much Deodorant and How to Add It 
The deodorant is added directly into the toilet 
bowl, then flushed over into the holding tank. 
Follow bottle or package instructions. 
Conditions of extremely warm weather, longer 
waste holding time and larger tank capacities 
may require more deodorant treatment. 

Bacterial activity doubles for every ten degrees 
of temperature increase. In climates with higher 
temperature, deodorant dosage has to be 
increased to allow the same level of odor 
control. Also, to maintain optimum efficiency in 
odor control, the waste holding tank should be 
cleaned thoroughly at least once or more each 
season depending on use. 

Why Not Use Household Toilet Paper in Your 
VacuFlush Toilet? 
You can, providing the household tissue you 
select readily breaks up in water. Household 
tissues often contain adhesives which bond 
together the paper fibers from which the tissue is 
made. These adhesives prevent the tissue from 
breaking apart, and their use in "ultra-low flow" 
systems can cause system clogging. SeaLand 
tissue is especially designed for use in marine 
toilet systems. Its rapid dissolving properties 
minimize the amount of residual paper in the 
holding tank and allow deodorizers to work more 
efficiently. 

Homemade Concoctions 
Never mix chemical compounds even if they are 
commonly available household products. Never 
mix ammonia with chlorine bleach or holding 
tank deodorants with toilet bowl cleaners 
containing hydrochloric acid. 



CLEANING FIXTURES 

,:. Toilet Bowl 
Everyday cleaning of a VacuFlush toilet bowl 
may be accomplished by using liquid dish 
washing soap and water. Do not use chlorine 
based cleaners or caustic chemicals, such as 
drain opening products, as they may damage 
the system's seals. 

For stubborn stains, use ~ r i l l i ance~  liquid toilet 
bowl cleaner manufactured by SeaLand 
especially for use with VacuFlush systems. 

In certain areas where water is hard, a build-up 
of lime may dull the toilet bowl finish. Restore 
the shine with a cleansing of Brilliance cleaner. 
If Brilliance cleaner is not available, use 
Barkeepers ~ r i e n d ~ ~ l e a n s e r  for best results. 
Note that it is not necessary to vigorously scrub 
with either product. Follow the label instructions. 

Holding Tank 
A small amount of water remains in all marine 
holding tanks. It is good practice to rinse the 
tank after the contents have been discharged. 
This can be accomplished by lifting up on the 
toilet foot pedal and letting water flow into the 
toilet bowl. Add 8-ounces (236.6ml) of Secure 
Holding Tank Deodorant and Cleaner to the 
bowl. Release the foot pedal when the bowl is 
near full. Flush the entire contents into the 
holding tank and continue flushing until the 
discharge from the holding tank is clear. 

DEALING WITH SPILLS AND LEAKS 

Deodorant Stains 
A commonly available household product called 
Resolve@ carpet cleaner has been used with 
effective results for cleaning spills of this type. If 
not available, use the following procedure: Mix 
1/4 cup of color-safe laundry bleach to one gallon 
cool water. Apply generously to the stained 
area and let stand. Blot dry and repeat until the 
stain is removed. 

Holding Tank Contents 
Wear protective gloves. Blot area of the spill 
with a paper towel. Disinfect the area with the 
same procedure as for deodorant stains. 
Residual urine odors can be removed by 
flooding the area with a solution of one cup 
vinegar to one gallon warm water. Let stand as 
long as possible and blot dry. When finished 
wash hands with soap and hot water. 

Formaldehyde-Based Deodorants 
Ventilate the area immediately. Open windows, 
doors, hatches, etc. If possible, set up fans to 
move extra air into the space. Work in short 
periods (fifteen minutes or less). If needed, 
respirators are available with cartridgelfilters for 
formaldehyde. Note that proper respirator use 

Q 

may require special training in their use. Two 
sources are listed below. 

Cover the spill with a generous amount of dry 
absorbent material such as baking soda, cat 
litter or even earth. Allow the absorbent material 
to soak up as much as possible then sweep up. 
Dispose of the residue in a plastic bag. 

If the spill has traveled into an inaccessible area, 
mix a solution of one cup baking soda to one 
gallon warm water and flood the entire area. 
Repeat several times to dilute the residual. 
Later, follow the instructions for removing stains 
if needed. 

Champion America, Inc. 1 800 521 7000, M-F, 
(8:OOa.m. to 6:30p.m. ET) 

LabelMaster 1 800 621 5808, M-F, 
(7a.m. to 6:00 p.m. CST) 



MAINTENANCE 

Maintenance intervals and normal parts water, etc. The chart below is intended strictly I$ replacement vary widely depending on as a general guideline. Owner discretion and 
numerous factors such as: type of vessel, consideration of actual usage must be the first 
frequency of system use, quality of flushing basis for determining proper maintenance levels. 

VACUFLUSH MAINTENANCE KIT 

Maintenance Procedure 
Follow cleaning procedure above. 
Tighten all clamps, including base clamp ring. 
Check all wire connections. 
Check &tighten water valve mounting screws. 
Clean filter screen in water valve. 
Check pump and in-line valves. 
Check toilet seals. 
Check vacuum breaker. 
Check water valve. 

The VacuFlush Maintenance Kit contains 
replacement parts used in routine maintenance 
of VacuFlush toilets. A "must" for those who 
cruise to remote locations. The kit includes 
vacuum tester, water valve, seal kit, duckbill 
valves (4) and an owner's manual. 

Product No. Description 

Part No. 
----- 
----- 
----- 
----a 

----- 
347802 
316140 

31 6906131 8065 
31 4349 

31 0228 VacuFlush Maintenance Kit 

Approximate Maintenance Level 
Monthly 
Annually 
Annually 
Annually 
Annually 

2-3 years or as needed 
3-5 years or as needed 
3-5 years or as needed 
3-5 years or as needed 



At the end of each boating season, the 
VacuFlush system must be winterized for 
storage. 
The following procedure should be used. 

1. Pump out holding tank. 
2. Thoroughly flush system with fresh water. 
3. Shut off water supply to toilet, remove 

waterline. 
4. Press flush lever until all water is drained from 

toilet. 
5. Turn off electrical power. 

To use antifreeze, repeat Steps 1 and 2 above 
and continue as follows: 

that contains alcohol will result in damage to 
your sanitation system. Only use propylene 
glycol freshwater antifreeze that does not 

6. Drain potable water tank. 

Standard Base 

Drain Plug' 

Inlet 
Water 
Line 

7. Add freshwater antifreeze to potable water 
tank. *Note: It is not necessary to remove drain plug to 

8. Flush potable water antifreeze and water winterize toilet. 

mixture through toilet and into the waste 
holding tank. Each installation is different so 
amounts may vary. User discretion is 
required to assure adequate protection. 

9. Turn off electrical power. 



NOZAII~~ Pumpout Adapter: The NozAll 
heavy-duty, chrome-plated adapter provides an 
airtight seal between your boat's deck waste 
fitting and umpout station nozzle. Just screw 
your personal NozAll adapter into your deck 
fitting, and be assured of an airtight connection 
for pumping out holding tank contents. Each 
adapter contains a chrome-plated NozAll 
Adapter, gasket and vinyl cap. Order part 
number: 

'/Z -inch, 1 1.5 t.p.i (4.5 tpcm) 
343504 1 -inch, 16.0 t.p.i (6.3 tpcm) 

NozAll Adapter 

Not included 

VacuFlush Status Panel: An ideal add-on to 
any VacuFlush system. The status panel is 
mounted in the bathroom compartment. A green 
light indicates sufficient vacuum is available for 
the next flush. A red light indicated the vacuum 
level is building and the pump is running. Each 
panel has an integral circuit breaker which 
allows the system to be shut down at night. 
Order part number 50001 2. 

TankWatch 4 Option Relay: This relay can be 
added to the TankWatch 4 panel to 
automatically shut down power to the VacuFlush 
toilet system to prevent overfilling of the onboard 
holding tank. Order part number: 

TankWatch 4 Relay - 12 Volt 
TankWatch 4 Relay - 24 Volt 

VacuFlush 
Status 
Panel 

C 



NEED HELP ? 
- ~~ - - -- 

We have developed a strong, worldwide network to assist in You can also contact or have your local dealer contact the P i  
servicing and maintaining your VacuFlush system. For the Distributor in your area for quick response to your replacemel 
name of an Authorized Service Center near you, please call parts needs. They carry a complete replacement parts 
from 8:00 a.m. to 500 p.m. (Eastern Time) Monday through inventory for the SeaLand product line. 
Friday. You may also write us at P. 0. Box 38, Big Prairie, 
Ohio 4461 1. 

Telephone: 800-321 -9886 USA and Canada Fax: 330-496-3097 USA and Canada 
330-496-321 1 International 330-496-3220 International 

Araentina Finland The Netherlands Soain, Balearlc & Canav U.S.A. - Northwest 

Trimer S.A. Naulikulma Oy Auerhaan B.V. !&I& Marine Sanitation, Inc. 
Del Arca 55,01646 AA Lantinen Pitkakatu 33 P.O. Box 22. 8200 AA Lelystad Dahlberg Sociedad Anonima 1900 N. Norlhlake Way. Suite 
San Fernando 20100 Turku Platinastraat 15 Nicolau de Pacs, 32 121 
PCIA, De Buenos Aires Tel: 358 2 250 3444 821 1 AR, Lelystad 07006 Palma de Mallorca Seattle, WA 98103 
Tel: 541 1 4580 0444 Fax: 358 2 251 8470 Tel: 31 (0) 3202 45544 Tel: 34 971 774751 Tel: 206-6331 110 
Fax: 5411 4580 0440 E-mail: naulikulma@kolumbus.fi Fax: 31 (0) 3202 21555 Fax: 34 971 771 458 800-624-91 11 
E-mail: trimer@trimer.com.ar Contact Teppo Siltala E-mail: auerhaan@tref.nl E-mail: sealandB Fax: 206633-031 7 

Contact Cados Friedlander France Contact: Bed van Loenen dahlberg-sa.com E-mail: marinesane 

or Pablo Villar Netherlands Antllles Contact: Rosa Dahlberg rninespring.com 
Kent Marine Equipment Sweden Contact: Ric Kolb 

Australia 3 rue de la Dutee - BP 207 Budget Marine 
4481 5 Saint-Herblain P.O. Box 434 Plastimo Nordic U.S.A. - South Central 

The Camec Group Tel: 33240921584 258 Wate~front Road P.O. Box 28. S-440 90 Henan 
47-63 Remington Drive 

AER Supply 
Fax: 33240921316 Cole Bay, Philipsburg Lundenvagen, 473 21 Henan P.O. Box 349 

Dandenong South, Victoria 3175 Contact LUC Tavolini St. Maarlen Tel: 46 304 360 60 2301 Nasa Road #I 
Td: 61 (03) 9799 6477 

Germany Tel: 599543134 Fax: 46 304 307 43 Seabrwk. TX 77586 
Fax: 61 (03) 9799 6488 Fax: 599 544409 E-mail:magnus.andersson@ Tel: 281-474-3276 
E-mail: camec@camec.com.au Ocean Marine Contact: Jackie Leech plastimo.se 800-767-7606 
Contact: James O'Brien Wendenstrasse 429 New Zealand Contact: Magnus Ardersson Fax: 281 -474-271 4 

20537 Hamburg 
Switzerland E-mail: aersuppIyinc@msn.com Tel: 49 (0) 40 21 9 1042 Lusty 8 Blundell Ltd. Contact: Richard Miller 

Ocean Marine Fax: 49(0)402191114 38 Tawa Drive Ocean Marine 
See Germany E-mail: info@ccean-marine.de Albany. Auckland See Germany U.S.A. - Southeast 

Contact: Thorsten Lentz Tel: 64 (09) 415 8303 Environmental Marine 
TritonFormat GmbH Fax: 64 (09) 41 5 8304 11 1 S.W. 23rd Street. Suite A 

Auerhaan B.V. Postfach 1263, D-25476 Ellerau Mike Harris Mercury Marine Supply Ltd. Forl Lauderdale. FL 33315 
See The Netherlands Wemer-von-Seimens-Str. 2 5F, 4, No. 22 Tsu Wei 4th Rd. Tel: 954-522-2626 

D-25479 Ellerau 
Lin Ya 80212 

Canada - East Leif H. Strom AS. Kaohsiung 800-522-2656 
Tel: 49 (0) 4106 7710-0 Eastern Marine Systems, Inc. Fax: 954-522-51 52 
Fax: 49 (0) 41 06 7710.60 

Hasleveien 15 E Tel: 886 (07) 331 7293 E-mail: hopto91 @aoI.com 
12-A Leslie %eel 0571 Oslo Fax: 886 (07) 332 4232 

E-mail: technik@tritonforrnatde Tel: 47 23 23 3970 Contact: John or Jill Hopkins 
Toronto. Ontario M4M 3H7 

Contact: lngo Froese 
Contact: Mercury Liu 

Tel: 416-4651668 Fax: 47 23 23 3971 U.S.A. - Soulhwest 
888-764-1 11 1 Greece E-mail: Ihs@lhsas.no Ardemco Marine Specialties 

Fax: 416-4652098 Amaltheia Contact: Caesar Christen Marina Deniz Araclari 778 West 17th Street 
E-mail: easlmar@ibm.net 24, Al. Papagou Str. Strom. Jr. Fener Kalamis CAD. N0:75 Costa Mesa, CA 92627 
Contact: Paul Gales 13561 Athens Phlli~pines Fenerbahce 81 030 Tel: 949-722-7672 

Tel: 30 (01) 263 2515 
Istanbul 

Canada - West 
800-253-01 15 

Fax: 30 (01) 263 2255 
Solid Sales Philippines . Tel: 90 (0) 216 338 14 41 Fax: 949-642-9582 

Western Marine Company E-mail: amalmarBotenet.gr 31 Horseshoe Drive Fax: 90 (0) 21 6 337 44 92 E-mail: ardemco@earlhlink.net 
1494 Powell Street Contact: Dimilris Kyriazes Banawa Hills, Cebu City 6000 E-mail: aylanBsuperonline.com  ont tact: Rick Glasser 
Vancouver, BC V5L 585 Tel: 63 32 255 3002 Contact: lsik Aylan 

Honq Konq Fax: 63 32 255 3001 U.S.A. - U p p r  Midwest 
Tel: 604-253-7721 

E-mail: ssphils@ 
United Kingdom 

8006630600 Funcle Ud. cebu.pw.net.ph Lee Sanitation PowerHouse Marine 

GF, 81D, Pak Shek Terrace Fax: 6042532656 51 8 Logan 

Cleatwater Bay Road Contact Andy Y. Lim Fenny Compton 
800463-6790 

La Crosse. WI 54603 
Sai Kung Sardenla and Sicily 

Wharf Road, Warwickshire 
E-mail: sales@ Tel: 608-784-9580 

Tel: 852 2335 0482 
CV47 2FE 

westemmarine.com 
888-752-4539 

Fax: 852 2335 0580 
SVAMA Nautica Tel: 44 (0) 1295 770000 Fax: 608-784-8422 

Contact Bill Falk 
Contact: Alan Reid 

See Italy Fax: 44 (0) 1295 770022 E-mail: tuckski@rconnect.com 

Caribbean Sinaawre E-mail: sales@leesan.com Contact Dave Tucker 
lK3.b Contact Chris Coburn 

Budgel Marine Marina Yacht Services Pte.Ltd. U.S.A. - North Central U.S.A. - Northern Caliornia 
P.O. Box 434 SVAMA Nautica S.r.1. 

Via Beneficio II Tronco, 57B 
No. 10 Tuas West Drive Fox Marine 

258 Waterfront Road 4801 5 Montaleno Di h ~ i a  ( ~ 1 )  ~ ~ ~ $ ~ ~ ~ ~ e s  Midwest Marine Supply 2250 Zanker Road. Unit D 
Cole Bay, Philipsburg Tel: 390 544 965689 

24300 Jefferson Ave. San Jose, CA 95131 
St. Maarlen Fax: 390 544 965734 Tel: 65 862 4320 St Clair Shores, MI 48080 Tel: 408-451-9055 
Netherlands Antilles E-mail: svama-nautica@ Fax: 65 862 4431 Tel: 810-778-8950 800-826-2873 
Tel: 599543134 svama-nauticacom Contact: Johnny Lim 800-860-1 540 Contact: Charlie Barker 
Fax: 599 544409 Contact: Massimo Bugli S(ovenia Fax: 81 0-778-6108 

Contact Jackie Leech Contact: Bob Kennedy 
JaDan Seaway 

Pot na Lisice 2 U.S.A. - Northeast 
Tominaga 8 Co., Ltd. 

Seaway 2-6-8 Nishitenma 
4260 Bled Norlheast Marine Sanitation 

Kila-ku. Osaka 530 
Tel: 386 64 741 225 69 Florida Street 

See Slovenia 
Tel: 81 (06) 365 501 0 

Fax: 386 64 741 425 Farmingdale, NY 11 735 
Denmark Fax: 81 (06) 365 6294 

E.mail: komarc@seaway.si Tel: 631-752-7606 

Olympic A/S E-mail: nishi@mail.tomco.jp Contact: Japec Jakopin 800-352-4323 

DK-6640 Lurderskov Contact: A. Tatsumi 
Fax: 631-752-761 5 

Tel: 45 (0) 75 58 57 00 Luxembourg E-mail: 888-283-7606 mrtheast@ 
Fax: 45 (0) 75 58 63 07 

A u e h  B.V. northeastsanitation.com 
E-mail: eb@olympic-as.dk 

See The Netherlands Contact Mike Starito 
Contact. Ems( Bechmann 


