During testing, each toilet’s outlet was looped above its bowl, as in an actual installation. The toilets in the first round of testing are sized
to replace the compact bowls commonly used for manual-flush marine toilets.

The Electric-flush Toilet Face-off

Raritan stands out in a crowded field of modern conveniences.

hile sailing purists may shudder,

more and more sailboats are es-
chewing the old, familiar piston-pump,
manual flush toilets in favor of deluxe
electric-flush models. Yes, Jack Tar has
come a long way from using the open-
ings over the bow of a sailing ship—the
origin of the word “head”—or the old ce-
dar bucket. The modern toilet is a push-
button affair, and this significant shift in
technology brings with it advantages and
disadvantages.

Until this year, Practical Sailor’s marine
toilet tests have focused on the manual va-
rieties. PS testers compared manual-pump
heads in the September 2000 issue, com-
pact portable heads in the September 2002
and October 2005 issues, and two of the
leading manual heads (Raritan and Jabsco)
in the January 2008 issue. These two units
areboth doing well in their “head-to-head”

field trials aboard a Beneteau First 435.
Most sailors are intimately familiar with
manual-pump toilets that have long been
the standard on sailboats. Some of these
old standbys are still around, but many
have been significantly upgraded, or are
no longer being manufactured. These
days, long-time favorites like the iconic
bronze Wilcox-Crittenden Skipper (the old
one-armed bandit) have been replaced by
lighter, smaller models that cost less than
the basic repair kit for the Skipper. We plan
to do an update on manual toilets by this
summer, but this article focuses electric
flush toilets. Once considered a frivolous
luxury for larger sailboats and motory-
achts, the new breed of electric heads are
generally more compact, more reliable,and
less expensive than their predecessors.
Manufacturers are offering multiple
models and options for both the marine

and RV markets. For boats currently fit-
ted with manual heads, an upgrade is not
beyond the capabilities of a competent do-
it-yourselfer.

Electric toilets have another advantage:
The automatic electric macerating pumps
do a better job of efficiently eliminat-
ing waste, especially for the landlubbers
and guests who don’t know whether they
should pump once, twice, or 16 times.

Any toilet upgrade must take into ac-
count plumbing details, but a conversion
to electric also entails additional power re-
quirements, wiring details, and over-cur-
rent protection. Operating for only a few
seconds per flush, the electric-pump toilets
reviewed here will not add a great deal to
the dailyamp-hourloads ofa cruisingboat.
However, the momentary loads of the elec-
tric pumps and macerators can be as high
as 30 amps, a demand-surge that can have



4 NI A1 ] COMPACT ELECTRIC-FLUSH TOILETS
MODEL # 160MF012 220AHF01202 58500-1012 37245-0092 80-47231-01 80-47436-01 KH 12V
Mari Del Lit .
NAME SeaEra $ Elegg:wl?ee * e;‘;ﬁ?h' € QuietFlush $ Aqua-T Aqua-T Type K 12V
PRICE $500 $630 $949 $670 $572 $532 $1,585
1 motor/ Pressurized 1 motor/ 2 motors / 2 motors/ 1 motor/ Pressurized
TYPE (AS TESTED)* 2 pumps supply /1 pump 2 pumps 2 pumps 2 pumps 2 pumps supply /1 pump
BOWL MATERIAL China Vitreous China | China & plastic China China China China
ETTE 14.75 x 13.75 x 15.5x 15 x 16.8 x
URUDI LG L 145X 13x16 14.25x14.5x19] 4135575 75 13x16.5 13.5x16.5 144X 126 157 x 18
WEIGHT 27 lbs. 39 lbs. 26 lbs. 28 Ibs. 27 lbs. 29 lbs. 47 lbs.
3/4in./ 1 3/4in./ 1 3/4in./ . . 3/4in./ 1/2in./ 3/4in./
PORT SIZES (IN/OUT) or11/2in. or11/2in. 1172in. Sl 1 07 1172in. 11/2in. 11/2in.
RUGGEDNESS OF PARTS Good Good Fair Good Fair Fair Good
STYLE & APPEARANCE Round bowl Oval bowl Round bowl Round bowl Round bowl Oval bowl Round bowl
AMPS PER SPECS 18 amps 18 amps 20 amps 20 amps 18 amps 18 amps 12 amps
RATED FLOW RATE
OF SUPPLY PUMP Not stated NA NA 3.8 GPM 2.4 GPM NA 4 GPM
:\'Iné\l)((i B.II.SCHARGE 9 feet 9 feet Not stated Not stated Not stated Not stated Not stated
WARRANTY 1 year 1 year 1 year 1 year 2 years 2 years 1 year
TEST RESULTS
SOUND LEVEL 81 decibels 75 decibels 75 decibels 83 decibels 86 decibels 85 decibels 88 decibels
CONSTRUCTION Good Good Fair Fair Fair Fair Good
TIME TO FLUSH
1 GALLON OF WATER 14 seconds 12 seconds 16 seconds 14 seconds 25 seconds 11 seconds 23 seconds
BANANA &
PAPER EFFICIENCY 18 seconds 9 seconds 19 seconds 30 seconds 28 seconds 10 seconds 47 seconds
EASE OF INSTALLATION Good Good Fair Good Fair Good Good
% Best Choice $ Budget Buy

consequences if the house battery bank is
low or the electrical system is not designed
to accept such loads. There is more than a
grain of truth to the sea yarn about the au-
topilot that took a sharp turn to port every
time someone flushed the toilet.

Make sure you have ample battery banks
toadd the pump motors to your system and
that the installation uses adequately sized
wiring and overcurrent protection in the
form of fuses and/or breakers. Use of an
inline seawater strainer is recommended
to keep out algae, seaweed, organisms, and
other material that could clog raw-water
pumps and cause unwanted odors. Many
of the odors associated with holding tanks
come from decaying organisms introduced
through the raw-water intake.

The pump motors and switches do not
add a great deal of complexity to the sys-
tem, but these parts are generally not us-
er-serviceable, so owners of manual heads
contemplating an upgrade should figure

the cost of a spare pump into the equa-
tion. Owners of boats with two heads may
want to keep a manually operated head in
case of electrical failure, and self-sufficient
voyagers may be best served by a manual
head, which sells for about half the price of
the least-expensive electric version.

Ideal plumbing systems will vary greatly
among boats, and this article will not delve
into the details of a complete marine sani-
tation system or the pros and cons of vari-
ous options. Most of the manufacturers
of the products tested here offer selection
and installation guides, although some are
much better than others. Two good re-
sources for do-it-yourselfers contemplating
anupgrade are Nigel Calder’s “Boatowner’s
Mechanical and Electrical Manual: How to
Maintain, Repair,and Improve Your Boat’s
Essential Systems,” and Peggy Hall’s “Get
Rid of Boat Odors: A Boat Owner’s Guide
to Marine Sanitation Systems and Other
Sources of Aggravation and Odor.”

When installing a new toilet, follow the
instructions carefully as to wire size and
discharge sanitation hose size and length.
Mostboats will have a %-inch through-hull
seacock valve as the inlet for raw-water
flushing. For the outlet, a 1¥2-inch outflow
hose will usually lead to a lockable Y-valve
that diverts flow to either a holding tank
or directly overboard through a seacock.
(The Y-valve must be locked or sealed in
sensitive areas designated as No-discharge
Zones.)

Offshore cruising boats may also have
to add plumbing and pumps to clear their
holding tanks out beyond the three-mile
limit. Discharge of untreated waste is not
permitted in the coastal or inland waters
of most countries, including the United
States. Raritan Engineering makes a range
of Type I Marine Sanitation Devices that
treat waste for overboard pumpout in
coastal areas where discharge of treated
waste is permitted.



Pump Details: Wiring,
Clamps, and Inlet Ports

1)

Il the test toilets had at least one electric pump to

handle supply and flushing duties; some had one
pump for each job. The best pumps pushed more water
faster and didn't hesitate when they hit solids.

1. Raritan Sea Era’s dual-function pump featured

three different inlet options.

2. The Jabsco Quiet Flush’s macerator pump had

exceptionally long lead wires.

s

3. The Johnson Pump for the Aqua-T (80-47231) had
arated flow of 2.4 gallons per minute. Quick-connect
end fittings made installation easy, but testers
preferred the generic threaded, barbed fittings.

4.The Jabsco Quiet Flush’s supply pump was rated at
3.8 gallons per minute. Its barbed end-fittings accept

conventional hose clamps.

Some systems can be used with pres-
surized fresh water, and some bigger boats
may have sufficient freshwater capacity to
use the pressurized water intake models.
Patient instruction to all new hands, and
prominently posting stickers covering the
proper use of the head can help reduce the
need for unscheduled maintenance.

Every skipper will face a clogged head in
hislifetime. A good one will work to resolve
the problem rather than ranting, cursing,
and trying to pass the blame.

WHAT WE TESTED

There are dozens of different models of
electric toilets depending on size, weight,
style, voltage, color, function, and features.
Several models are available in different it-
erations. They can come with or without
separate inlet water pumps, macerator
pumps, solenoids, or electronic control
boxes. Some come with a simple push-
button or a more elaborate multi-function
remote-control panel, with separate but-
tons for filling and flushing. Some are
Spartan compacts; others are very stylish
household types. Prices range from $429
to $9,999.

Practical Sailor narrowed its test to 14
toilets representing a good cross-section of
the models available from major manufac-
turers, including Dometic, Groco, Jabsco,
and Raritan. These are the types mostlikely
found at marine chandleries in the U.S. or
onboard new boats sold domestically. One

test unit used a 24-volt pump, but all the
others were 12-volt DC. However, pumps
with other voltages are available. Some
have the intake and flushing pumps sepa-
rate and remotely mounted; some pumps
are integral and located under the bowl;
and others operate a combined inlet-flush
pump. Seven units used solenoids to con-
trol pressurized fresh water. The field in-
cluded heads with compact typical marine
bowls and those with the larger standard-
size bowls. Elongated household-type
bowls, and bowls with slanted backs to fit
hull shapes in the bow are also an option
for some models.

In order to simplify evaluations and
comparisons, PS divided the test field
into two groups. Group I comprises seven
sample electric toilets that are smaller, low
profile, more compact, and more econom-
ical. Group II, which will be featured in
the March 2011 issue, comprises
the larger, taller, and more
expensive household-type
toilets.

GROCOTYPEK

Gross Mechanical Laboratories

has a long history of manu-
facturing marine- and
industrial-grade pumps,

valves, seacocks, and hard-

ware including manual toilets and
holding tank systems. The Type K
series is a no-frills, utilitarian toilet

2

with the oval China bowl sitting on top
of an open mechanical base with all the
bronze parts exposed and painted white.
The Type K 12v we tested had a bronze
%-inch inlet hose fitting, a 1%5-inch bronze
outlet hose fitting and just two wires for
power to the discharge pump. A foot pedal
provides mechanical linkage to control in-
put from pressurized water (no solenoid
needed). The motor controls a 3-inch pis-
ton pump. To convert to manual pumping,
you need only to undo a single bolt. It can
be purchased as a manual head and easily
retrofit the electric parts later. It has a red
tag with instructions to add a half-ounce
of oil (provided) to the pump, but does not
say how often to add oil after use. It comes
with a one-page installation/instruction
sheet. Operation is simple. Press the foot
pedal to let water in and push a button to
pump it out. All parts are heavy duty and
easily accessible for service.
Bottom
line: This
is an old-
school,

heavy-du-
ty head that
will take some
punishment. How-
ever, it did not do so
well with our banana
test. It was the noisiest
of our samples and was

also the most expensive.

Groco
Type K



JABSCO DELUXE LITE

FLUSH (58500-1012)

Jabsco, now part of

ITT Corp., has been

making marine

pumps since the 1930s.

The Deluxe Lite Flush is

one of its newer compact

toilets with interesting
construction: a heavy

China bowl is surround-

ed by plastic pieces to form

a top, case, and base. It was the
only test product made mostly of
plastic, and gaining access to pump
components and plumbing requires some
patient disassembly. The plastic seat and
cover is the non-slam type that slowly
closes, the only of its kind in this group.
The combination motor and pump is off-
set with a small rubber drive pulley that
testersregarded as a weaklink. The wiring
and hose hookups were easy, although tes-
ters did experience some initial leaking.
Tracing the source of the leak—a loose
plastic hose clamp—required partially
disassembling the plastic housing. This
unit has an electronic control panel with
four buttons that automatically time and
control the amount of water for filling
and flushing. The panel is marked “Fill,”
“Quick Flush,” “Flush,” and “Empty.” The
quick flush mode uses only about a cup of
water, and presumably is to be used only
for flushing urine. The regular flush mode
uses about a half-gallon and flushes twice.
The noise and speed during flushes were
average.

Bottom line: The Deluxe Lite Flush was
clearly the most unique product in this
field, but none of its novel features out-
weighed testers’ concerns about access to
plumbing and
durability in
a rigorous
marine en-
vironment.

JABSCO

QUIET FLUSH

(37245-0092)

This compact model has

an open base to ex-

pose the hose fittings

and discharge pump

(the pump has a white

snap-on cover). The self-
priming remote intake pump
has a plastic replaceable pump
mount and replaceable insert bush-

Jabsco
Deluxe Lite Flush

Jabsco Quiet Flush

ings. It comes with a
6-foot wire cable for
the remotely mount-
ed control panel, but
testers found the elec-

tric wiring diagram
in a loose eight-page
instruction booklet to
be confusing. The but-
tons are marked “Flush,”
“Fill,” and “Empty.” The
inlet hose is %-inch and
discharge is 1-inch. The Quiet
Flush’s performance was Good,
but its noise level was middle of
the pack and the flushing action was a
little slow.
Bottom line: The
Quiet Flush per-
formed well, al-
though not quite
living up to its
“quiet” billing,
reaching an av-
erage of 83 deci-
bels during flushes.
Its instructional support
lagged behind the Raritan Sea
Era, but its competitive pric-
ingearned itatie with the Sea
Era for Budget Buy.

Johnson
Aqua-T 47231

JOHNSON PUMP
AQUA-T (80-47231-01)
Johnson Pumps is part of the Swedish
SPX Flow Technology Corp., which has
75 years of experience providing pumps
and liquid transport systems. The com-
pany’s toilets come with a two-year war-
ranty, compared with the one-year war-
ranty for other products in this test. The
intake water pump—rated for 2.4 gallons
per minute—seemed anemic compared
to others in this test. It took lon-
ger than others to
fill the bowl and
longer to evacu-
ate. It was also a
little noisier (86
decibels, about 25
decibels louder than
normal conversa-
tion), despite the per-
manent rubber feet on the
pump motor. The stamped
metal mount used spot
welding, a common
failure point on similar
components when exposed toa
marine environment. Testers found

Johnson
Aqua-T 47436

the long instruction sheet to be somewhat
confusing. The lightweight, round, com-
pact ceramic bowl and wooden seat and
cover are very similar to the Jabsco Quiet
Flush, as is the switch. It comes with a
4-foot cable for the remote rocker switch
for “Fill” or “Flush.” Both Johnson test
toilets are relatively inexpensive.

Bottom line: Although testers had no
major complaints about this unit, both
the Raritan Sea Era and the Jabsco Quiet
Flush performed better in tests and scored
higher points for features and construc-
tion quality.

JOHNSON PUMP AQUA-T (80-47436-01)
This is the “comfort” model, and un-
like the other Aqua-T we tested, it
has a wooden seat and cover.
Although it was one of
the most compact in
our test group, weigh-
ing only 29 pounds,
this Aqua-T has a larg-
er oval bowl and seat.
The toilet has one mo-
tor with a well-proven,
dual-diaphragm, self-
priming pump.
Noise was a little
high, but the wa-
ter intake and discharge
worked faster and better than the
other Johnson model in this field. It
was, in fact, one of the fastest flush-
ers overall. The remote button was distinct
from its sibling’s, with a single button to
control fill and flush. Both Johnson Aqua-
T toilets are compact and utilitarian, with
open bowl bottoms and exposed pumps.
Johnson also has a “premium” line of
electric toilets with more deluxe looking
one-piece bowls.
Bottom line: Of the two Johnson models
we tested, this one stood
out. Pricing was
competitive, the
seat was among
the most
comfortable,
and the two-
year warranty
is better than any
other pump in
this test. This Aqua-
T is a close competitor
with the Jabsco Quiet
Flush, but not as
impressive as the
Raritan Sea FEra.



Note to Testers: Sports Section Not Required

Bananas and toilet
paper prove to be
no match for today’s
electric-flush toilets.

ractical Sailor could not do an on-

board, real-life, long-term test and
evaluation of so many different toilets.
This was a controlled bench test. We com-
pared size, weight, price, style, warranty,
features, and functions. We reviewed
packing, instructions, documentation,
what parts were included, construction
and ruggedness of materials, ease of in-
stallation, and installation options.

For performance comparison, we
hooked up the pumps to a 12-volt bat-
tery, installed the proper hoses for water
intake and waste discharge, evaluated
ease of electrical and plumbing hookup,
noted maintenanceissues,and compared
functions. We tested for amp draw, noise
level during flush, and ease of use. We
mixed up equal batches of “faux poo,”
which comprised a banana, 4 feet of West
Marine tissue paper, and 1 cup of dyed

Sun-ripened bananas (above) were

the most formidable challenge

the macerators had to face in our
comparison. The single-motor Raritan
Sea Era left a small amount of water in
the bowl after flushing (right).

water. We evaluated the amount, speed,
and efficiency of rinse water input and
waste discharge.

Some of the units required pressurized
water for filling and rinsing. Many of these
types of toilets also came with a pump on
the inlet side to deliver the required pres-
sure. Some, however, did not. For these
units, we hooked up a standard 34-inch
garden hose with 48 pounds per square
inch of pressure. Theoretically, the few toi-
lets that used the garden hose had the

a

advantage of a higher water pressure
during filland rinse cycles, but ultimately,
testers did not notice any significant per-
formance advantage in those units that
used the garden hose over those that
used their own in-line inlet pumps.

RARITAN SEA ERA

(160MF012)

Raritan, a 50-year-

old company, manu-

factures a wide line of

marine toilets, sanita-

tion devices, and fresh-

water systems. The Sea

Era model is an inexpensive,

lightweight, compact toilet with

a small footprint, even with the

pump attached under the bowl.
This seawater model has one

integral pump for both water in-

take and flushing. It comes with

three intake options, left, right,

and straight back with the necessary plugs,

straight or 90-degree fitting for a %-inch

intake water hose. The discharge port

comes with two nozzles, either a straight

combo 1-1%-inch fitting or a 90-degree

1%-inch fitting. It also includes an in-line

water strainer, the most rugged of the

three brands testers looked at. Function is

simple, with one pushbutton to operate the

Jabsco and Johnson. This toilet earned a
Budget Buy in this category.

one motor with intake
and discharge pumps.
The Sea Era was a little
louder than others, but
in terms of water usage
and time-to-flush, its
performance was in the
middle of the pack. It was
one of the lightest-weight
units with a small round
bowl and seat, and was
the least expensive of
our test field.
Bottom
line: Raritan’s long
experience in the
marine market is evident,
even in its bottom-of-the-
line products. The Sea Era
lacked the flushing power of
the two-motor models, but it
is a good low-budget choice
for those making the switch to
electric. Small parts and mate-
rials were generally a cut above

Raritan
Sea Era

RARITAN MARINE ELEGANCE
(220AHF01202)
This is an elegant-looking, one-piece,
cream-colored heavy-duty marine toilet
with alarger bowl and wood seat and cover
that was set up for pressurized freshwater
supply and a solenoid valve to control flow.
It can be configured to operate with a sepa-
rate supply pump. It is a full-size seat, but
is considered a com-
pact due to its
small 12-inch
footprint. All
components
are first-class,
tucked nicely
under the bowl,
and the discharge
motor is coated to re-
sist corrosion.
Function is also simple
since it comes with the same

Raritan Marine
Elegance



The bronze Groco Type K (top

above) was the only test toilet

that could easily convert to man-

ual. The “dogbone” linkage joins

the electric motor to the pump handle socket.
Aribbed belt drives the motor on the bottom
of the Jabsco Deluxe Lite (above right).
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single remote pushbutton as the Sea Era.
Hookup and installation was easy, and the
function was fast and eflicient and quieter
than most. It did leave a few inches of clean
water in the bowl after flushing, but this
should not be a problem.

Bottom line: Larger and heavier than
the othersin this field, the Raritan Marine
Elegance is a good compromise for some-
one who wants the comforts of a home
toilet, but is limited by space. An excel-
lent choice for those who can spare the
extra money, the Marine Elegance was the
Practical Sailor Best Choice in this group.

WHAT WE FOUND
Most manufacturers offer multiple mod-
els, and each model can be ordered with
multiple options and features. Most elec-
tric toilets are designed for the RV market
or the higher-end marine market. It was
obvious that marketing and sales efforts
are being directed to boat manufacturers,
not retrofit end users. However, you can
choose various styles, sizes, voltages, wa-
ter intakes (pressurized water or raw-wa-
ter pumps), and many different electronic
controls. We probably could have tested 14
different toilets from each manufacturer.
Activation can be a simple pushbutton
or multiple buttons to give timed functions
for amount of water, length or number of
flushes, and how much water to leave in the
bowl. Automation might be an advantage
in some situations, but basic manual con-
trols to fill, flush, and empty the bowl, are
all most users will need.

Some of the better functioning toilets
were also the loudest. Noise comes from
two sources: The discharge motor and
pump (depending on whether it is tucked
under the porcelain housing) and the suc-
tion noise of water leaving the bowl. The

suction noise in some
test toilets were con-
tinuous, and others
just had a quick cough
at the end.

Better efficiency is
determined by two
functions: The amount,
pressure, and swirl

in the bowl of the intake water, and the
speed and efficiency of the discharge pump.
Those samples hooked up to pressurized
fresh water had a little advantage with the
48 PSI pressure to fill and swirl the bowl,
and the actual engineered design of the
outlet hole in some bowls allowed the ma-
terial to be swished away faster.

There are reasons your household toilet
has water in the bowl at all times. It is much
easier to swish solid material down ifitisin
water. In addition, there is a reason that the
attached water tank, or water closet (WC),
as it used to be called, has at least a gallon
of water to flush, with gravity.

Presumably, we could use standard
household toilets on board if you add a
WC and could tolerate water sloshing out
of the tank and bowl in pounding seas,
heavy weather, or when heeling. (Fun!)
Our better functioning marine toilets
provided ample water either through good
intake pumps or pressurized intake water.
The best seemed to have controls to allow
a “fill only” function before flushing to bet-
ter imitate a household toilet.

To eliminate the chance of holding tank
odor, some designs opted for leaving a lit-
tle water in the bowl (but it could spill in
lumpy seas or excessive heeling) or left wa-
ter in an “S” curved pipe (like under your
sinks). Others (including many manual
heads) include the infamous joker valve,
arubberized flexible valve that allows dis-
charge in one direction only, and pinches
off the backflow of waste and odor.

Most of the compact units looked more
traditional and were probably adapted
from their manual pump cousins. (Look
for a Practical Sailor update on Manual
Marine Toilets by early summer.) The more

modern style with one-piece China bowls
may be more expensive, but they seem to be
quieter and easier to clean and keep clean.
We definitely will see more of them.

CONCLUSIONS

Over the course of two weeks, PS testers
looked at 14 electric marine toilets from
seven different manufacturers. The
choices ranged from compact utilitarian
headstoverystylish, heavy thrones. While
the latter units presented some NASA-
worthy installation challenges, putting
in any of the seven toilets in this report
is within reach for the do-it-yourselfer.

In some cases, you could save money
by fitting your existing toilet to the new
electric pump base. An exception would be
the Raritan Marine Elegance, which has a
different footprint.

Opverall, testers were impressed with the
performance of these units. None of the
pumps and macerators failed the flushing
tests, but some were clearly more efficient.

Ifyouarelooking for theleast-expensive
entry into the field of electric toilets, three
units stand out: (in order of ranking) the
Raritan Sea Era, the Jabsco Quiet Flush,
and the Johnson Aqua-T (80-47436). The
chief differences in the three boiled down
to ruggedness of individual components
and ease of installation.

If youre looking for the best compact
unit on the market, and aren’t too con-
cerned about the expense, the Raritan Ma-
rine Elegance was clearly the Best Choice.
Its modern style, excellent construction
and rugged components set it apart. It also
proved to be the most efficient flusher, fast
and requiring very little water.

Look for a review of top-of-the line
residential style toilets in the March 2011
issue of Practical Sailor. A

CONTACTS

GROCO, 410/712-4242,
www.groco.net

JABSCO (ITT), 714/557-4700,
www.jabsco.com

JOHNSON PUMPS, 847/671-7867,
www.johnson-pump.com

RARITAN, 856/825-4900,
www.raritaneng.com
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