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The Illusion of Scarcity

The fundamental idea of ecological scarcity belies everything we know about this planet of ours, about 
economics, supply and demand, price and technological innovation over time. This notion that there are absolute 
limits-that we are going to run out of everything we have today-rests on mindless linear extrapolation. Take a 
trend 5% a year, compound it into the future, and you get an absurd result. This is due to the law of compounding. 
It only takes ten years to double if something is compounding at a 7% rate, and once you start doubling things you 
can very easily get to absurd results.

The best way to deal with current apocalyptic predictions based on linear extrapolation is to look at some 
predictions from the past Look at the forecast about U.S. crop land from 1910. We had 400 million acres of crop-
land in this country. We were using one fourth of that simply to produce fodder for the horses necessary to work 
the land, to produce the crops, to feed the population using the remaining 75% of land. It was predicted that by 
1978, given the projected growth of the population and the economy (the projected rates of both were accurate) he 
calculated the rate of food consumption to dollars of personal income. He then applied the food requirements of 
our society to the 400 million acres of crop land and found it would take 500 million acres of crop land to produce 
the fodder to feed the animals needed to produce the food. By using this type of extrapolation one would and did 
come to the conclusion that we would need more land to feed the animals than we had for growing our entire food 
supply!

The next example is from the solid fuels planning division in 1918. This division was worried about our 
basic supply of coal at the time. Coal was approximately 75% of our energy consumption at that time. These 
planners noted that in 1918 we used 650 million tons of coal. They further noted that the growth rate of coal 
consumption was 5.4% for the last twenty years, and so they extrapolated forward to 1978 and found that the coal 
requirements would then be ten billion tons-which was fifteen times . more than was used in 1978. Furthermore, it 
would require 10 million men in the mines (about 50 times more than were actually working the mines in 1978), 
resulting in acres of coal-carrying railcars all over the country, and everything covered with soot Now, that linear 
extrapolation model didn’t take into account the technological possibilities in the interim, just as happened the 
case of farming. For example, with farming we don’t need horses much anymore because the entire industry has 
been mechanized. In the case of the solid fuels planner, he could not foresee the increases in efficiency, technol-
ogy, and other energy sources, with the net result that in 1978 we actually used less coal than we used in 1918. 
The same has happened to oil field projections. North Sea oil fields that were projected just twenty years ago to be 
drying up today, are today producing more barrels per day than when the projections were made!

Any planner in 1920 worth his salt would have predicted that by the year 1950 we would have suffered a 
complete shortage of iron ore. It was all there in the numbers-the available reserves, the rate we were using them, 
and so forth. But what couldn’t be seen was that some major technological changes, driven by price, changed sup-
ply and demand relationships. We found we could get the iron ore we need out of taconite, which has a 75% lower 
iron ore content than the ore bodies we were using in 1920. The predicted scarcity was averted because linear 
forecasters cannot predict the effect technology, substitution or the impact of prices has on people, driving their 
ingenuity and their innovative capacity to find solutions to problems that are anticipated. These examples are used 
to urge caution about such projections today. The problems projected can most often be overcome by technologi-
cal advances, recycling, etc. The average production of corn in 1910 was 20 bushels an acre. In 1978, 450 bushels 
were being produced per acre. The fish catch in the world appeared to, level out at 70 million tons in 1970,‘ and 
on the basis of linear forecasting you would expect we would have a growing protein shortage in the world. But 
we don’t and the reason is U.S. soybean production, which has doubled in fifteen years.

The basic conclusion is that ecological scarcity is a state of mind rather than an assured reality. If we are to 
halt the gradual drift into statism developing in this country today (which follows inexorably from the logic of 
scarcity), and the subsequent loss of economic welfare, national wealth, liberties and national living standards that 
would go with it, then the basic idea of absolute limits and ecologically-based scarcity needs to be questioned, dis-
credited and finally purged from those in government.
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Sewage flows from the head(s) directly into the Primary 
digester (D1), a Secondary digester (D2), and a Filter 
(F1). As the sewage makes it way through a series of 
baffles in each digester, it is broken down and dissolved 
by natural bacterial action. The resulting effluent is then 
pumped through the filter when the float switch in the 
final compartment of the secondary digester is activat-
ed. Here the effluent is further purified and deodorized 
before passing through the disinfecting system, where 
final purification takes place. Periodically, a biodegrad-
able activator is introduced into the head. Humphrey 
Activator consists of a yeast compound to stimulate 
bacteria growth and an enzyme compound to liquify 
solids. Activated carbon filters may be washed, reused 
and eventually replaced after service life has expired.

An optional control panel and autofeeder are 
available to monitor the system and replen-
ish activator when necessary. The autofeeder 
mounts easily in the vent piping of the primary 
digestor. It automatically dispenses activator in 
the proper intervals to ensure the system will 
keep operating efficiently. Shipboard power is 
used with the autofeeder.

The Humphrey Type II MSD’s are fully certified by the USCG and are IMO* approved. Each 
Humphrey unit exceeds the effluent standard set by Pollution Act Federal Water (33 CFR 
159) and carries our Certification Number-to ensure absolute compliance with Federal laws. 
Because of the possibility of future changes in the law, The Humphrey is designed to yield 
effluent actually higher in quality than currently required by the USCG.
* The Model 12, designed for use by camp and small boat owners, was never submitted for IMO approval.

Every engineer appreciates that design is a process of choices. 
For some, choices mean tradeoffs-a little more strength, but 
added weight. Smart choices produce advantages. As you look 
at some of the choices made in the design of The HUMPHREY, 
consider how each choice saves money for you:

Now if you think the choices made in The HUM-
PHREY are to your advantage, please call us 
and let us provide whatever information you 
need... to make your own SMART CHOICE.

•	 FLEXIBLE - By choosing to use a modular design instead 
of large, bulky, all-in-one units, we give you ease of install-
ment with greater flexibility in placement. HUMPHREY units 
can be stacked for compactness, or installed remotely from 
each other. The system is flexible, so you don’t have to take 
your boat apart. Most systems can be installed in a matter 
of hours, depending on your particular application.

•	 WORKABLE - HUMPHREY components are usually small 
enough to pass through existing passageways-facilitating 
easy installation and minimizing costly down time.

•	 LIGHTWEIGHT - If weight is a critical constraint in your 
application, The HUMPHREY offers you the best solution. 
Our weight-to-performance ratio is outstanding any way you 
figure it.

•	 NON-CORROSIVE - By choosing to use non-corrosive 
materials (including a special space-age polymer yielding 
strength and durability), we offer you an MSD truly compat-
ible with the harsh marine environment, instead of another 
source of rust to deal with below decks.

SEWAGE
TREATMENT
SYSTEM

r •	 COST-EFFECTIVE - HUMPHREY systems 
effectively treat waste for pennies a day per per-
son.And with few moving parts, there are fewer 
opportunities for maintanance problems. Never-
theless, replacement parts are readily available 
and very inexpensive.

•	 CUSTOMER-FRIENDLY - By choosing to go 
with field-proven technologies from the start, we 
have been able to concentrate on how the prod-
uct works for our customer. From listening to 
our customers, we have upgraded, refined and 
expanded the product into today’s user-friendly 
model line which exceeds USCG requirements 
for effluent quality.

TYPE II MARINE SANITATION DEVICES
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•	 I.M.O. */ USCG approved (No. 159.015/5403/0) meets or 
exceeds Federal standards (33 CFR 159)

•	 Outstanding size-to-performance ratio you can fit several 
Humphreys inside other Type II designs

•	 Modular design creates flexible installation options 
stack or seperate components, creating space where you 
need it.

•	 True marine-construction, using non-corrosive materi-
als Do you really want another source of rust below decks?

•	 Low maintenance periodic flush of activator & a spot 
check; uses fresh or salt water

•	 Significant weight savings equal or superior performance 
from smaller, lightweight units

•	 All add up to reduced total operating costs!

Model 12 2,770 3 man n/a 27L x 15W x 12H 24L x 15W x 12H 40# 115# 6 amp 6 amp
Model 10A 5,760 8 man 27L x 15W x 12H 27L x 15W x 12H 24L x 15W x 12H 66# 225# 6 amp 6 amp
Model IOAB 5,780 15 man 42L x 25W x 12H 27L x 15W x 12H 24L x 15W x 12H 84# 336# 6 amp 6 amp
Model IOB 7,200 30 man 42L x 25W x 12H 42L x 25W x 12H 27L x 15W x 12H 158# 750# n/a 11.2 amp
Model 10C 9,000 50 man 60L x 40W x 18H 42L x 25W x 18H 24L x 15W x 18H 208# 3000# n/a 11.2 amp
Model 10D 11,160 75 man 60L x 40W x 18H 60L x 40W x 18H 42L x 25W x 18H 414# 4000# n/a 11.2 amp

SeWAGe TreATMenT FOr ALL cAPAciTieS
TYPE FLOW RATE COMPONENT SIZES WT. in lbs. POWER DRAW  
    per 6 second flush

 GPD CREW D-1 D-2 FILTER DRY WET 12VDC 110VAC

MODeL 
10A

MODeL 
10AB

* NOTE:
Certified by the USCG, the 
Model 12 was designed 
for use by camp and small 
boat owners, and thus 
was not submitted for IMO 
approval. It is favored by 
camp owners in Louisiana 
as an ideal solution for 
compliance with new state 
regulations.

HuMPHrey - THiS iS THe WAy We cHOOSe TO DO iT!MODeL 10B

MODeL 10c

MODeL 10D

MODeL 12

SEWAGE
TREATMENT
SYSTEM

r

All Humphrey Sewage Treatment Systems start
with field-proven technologies. The product that will
serve you is the result of continuous upgrading and
refinement. We will be eager to hear how The
Humphrey is performing in your particular environment.
It is by listening to customers like you that we
have developed and refined a user-friendly model
line fully prepared to meet water quality requirements
in the 21st Century.
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MORE IMPROVEMENTS FROM HUMPHREY MARINE!

Humphrey Marine has been a recognized leader in the field of sewage treatment for years. Now in 
keeping with a tradition of providing economical and dependable service Humphrey Marine introduces a 
line of monitor panels and automatic feeders for Humphrey sewage treatment systems.

The Humphrey Monitor Panel provides you with 
an early warning alarm of any blockage problems 
associated with your Humphrey Marine Sanitation 
Device. Both visual and audible alarms are used so 
you can find a problem before it gets out of hand. 
Humphrey Marine believes in the old adage an ounce 
of prevention is worth a pound of cure. Your crew 
will be happier, if there is a problem, when you have 
on board diagnostics with the Humphrey Monitor 
Panel. The monitor panel can save your crew from a 
potentially unpleasant clean up situation and in some 
instances can save your company the expense of a 
service call. The monitor alarm will not be triggered 
by the normal wave action that your vessel would 
encounter. The enclosure is UL listed and made of 
fiberglass to eliminate rust and corrosion. It is simple 
to install and can be mounted in a remote location 
such as the engine room, helm, or any location where 
someone is normally on duty. Many models are avail-
able to fit your specific needs. Just one more effort 
by Humphrey Marine to provide the most affordable, 
reliable and user friendly marine sanitation devices 
available today!

The Humphrey Autofeeder uses a simple 
design that mounts easily in the vent pip-
ing of the primary digester. The Humphrey 
Autofeeder will automatically dispense the 
Humphrey activator in the proper intervals to 
ensure that your system will keep operating at 
peak efficiency. Shipboard power is used with 
the autofeeder and in the event of a power 
failure the autofeeder will automatically dose 
the system to make sure that it did not miss a 
scheduled cycle. The autofeeder will resume 
the normal cycle after initially dosing the sys-
tem when power is restored. Your crew has 
enough to worry about in the operation of your 
vessel - let the Humphrey Autofeeder take care 
of this task for you. The Autofeeder can also 
be used with the Humphrey Monitor Panel to 
sound an alarm when the Activator level is too 
low and needs replenishing. Let Humphrey 
Marine monitor your system for you!

model 12
model 10A
model 10B

MODeL 
10AB
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The Seahorse “Mariner Series” Marine Sanitation 
Device is a self-contained biological treatment 
system that is sized to fit almost any application.

The Seahorse MSD’s can meet any crew 
requirements for uScG, iMO, international, Local 
and State regulations. units can also be custom 
designed to fit in many tight spaces.

The Mariner Series comes complete with neMA 4 
waterproof  enclosures with high level alarm, and 
discharge pump.

Seahorse also provides a complete line of  products 
to help you maintain your system properly.

Features & Benefits:

•	 uScG /iMO certified Type ii MSD
•	 Low Maintenance - few moving parts and no 

special tools required
•	 crew sizes from 1 to 450+
•	 certified to treat up 8500 GPD per single 

system
•	 Meets or exceeds all ePA, State or 

international requirements
•	 Standard configurations and customs designs
•	 Operates in Fresh and Saltwater
•	 carbon Steel, Stainless Steel, andAluminum 

construction
•	 Standard carbon steel unit

SPeciFicATiOnS
crew Size: 6 (Black water only. 1.6 gpf)
Module  1 - H 41” x L 48” x W 29”
Module  2 - H 46” x L 36.5” x W 31”

reTrOFiT SerieS
 MODeL 200 rT MODeL 300rT

Model # Crew 
Size H L W

100 Com-
pact 3 4’ 5-6” 2’

100 3 5’ 5-6” 1’-10”

200 6 5’ 7’ 2’

300 12 5’ 7’ 2’-6”

400 18 5’-6” 9’-6” 2’-6”

500 23 7’ 9’-6”

Larger Models,
Stainless Steel and 
Aluminum units 
Available

Modular construction 
design allows for ease of  
installation and configu-
ration.

MAriner SerieS

SPeciFicATiOnS
crew Size: 12 (Black water only. 1.6 gpf)
Module  1 - H 41” x L 48” x W 29”
Module  2 - H 46” x L 36.5” x W 31”
Module  2 - H 46” x L 36.5” x W 31”

Marine Application Systems
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All unit application sizing 
(Crew Size) is based on:
1. Low Flush Toilets. 1-1/2 
gallon/flush
2. 24 Hour Occupancy
3. Blackwater only. For 
other Applications Consult 
Factory.

•	 Modified size for easy 
placement on vessels. 
Models C and larger are 
skid mounted. Add 4” to 
height and 6’ to length for 
overall dimensions.

crew Size Dimensions empty Wt. Full Wt.

 A 3 4’-6” 2’-0” 4’ -6” 400 950
A* lowboy 3 4’-6” 2’-5” 3’-6” 400 950
 B 6 5’-10” 2’ 5”  4’-6” 500 1465
 C 10 6’-8” 3’-1”  4’-6” 990 2015
 D 16 8’-9” 3’-1” 5’ 8” 1105 3090
 E 20 9’-2” 3’-1” 5’-8” 1317 3682
 F 32 9’-9” 4’-0” 5’-8” 1550 5100
 575 50 9’-0” 5’-0’ 7’ 1” 3500 9571
 750 65 10’-0” 5’-0” 7’-1” 4000 12613
 1125 100 13’-4” 5’ 0” 7’-1” 4600 16,225

Model
(small boat) L W H

MArine WASTeWATer TreATMenT SySTeM

The OWENS KLEEN TANK is a self-contained “extended aeration” biological system that is ready for op-
eration when site electrical and mechanical connections are in place. The KLEEN TANK small boat mod-
els can be designed to fit small, hard to fit areas and have a capacity range from 33 GPD to thousands 
of gallons per day. Easy maintenance, long lasting reliability and optimum effluent compliance make the 
KLEEN TANK the educated choice for marine sanitation devices.

•	 Constructed of Carbon Steel or Stainless
•	 Seam Welded
•	 Sandblasted to near white metal
•	 Corrosion Protected
•	 Coal Tar Epoxy inside
•	 3-Part Polyurethane Paint System outside
•	 Stainless Steel weir basket - self cleaning
•	 Regenerative Blower TEFC - quiet (optional)
•	 Float Controlled Effluent Pump (optional)
•	 Patented Floating Skimmer

•	 Upflow Filter w/ Backwash System
•	 Easy Access Covers
•	 Easy Access / Non-Corrosive Valve Controls
•	 Low Maintenance Disinfection System
•	 Alarm System (optional)
•	 Nationwide Single Source Supplier for Repair 

Parts
•	 Exterior Mounted Filter Cleaning Valve

PATenTeD - PrOVen - u.S.c.G. cerTiFieD TyPe ii MSD

cOnSTrucTiOn

SiZeD TO DO THe JOB

NOTES
1. Standard units are constructed of carbon steel plate. Stainless Steel or aluminum plants are also available, con-

sult factory for prices.
2. Explosion proof or 3 phase equipment available on special order, consult factory.
3. Larger & Special units are available by Special Order. Designs to fit most small and hard to fit areas are also 

available upon request.
4. U.S.C.G. certified as Type 11 MSD/33CFR 159.15 Under OWENS KLEEN TANK, Certification #159.1038/5/11

KLEEN TANK 4-POINT EASY MAINTENANCE PLAN
1. Every two weeks - add Formula 101 to toilet
2. Every two weeks - add chlorine as required
3. Once a month - clean external up-flow filter
4. by opening the external fluffer valve for 5 minutes
5. Every six months - replace inlet air filter
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“One of the great mistakes is to judge policies and programs by their 
intentions rather than their results.” 
— Milton Friedman

“A society that puts equality before freedom will get neither. A society 
that puts freedom before equality will get a high degree of both.” 
— Milton Friedman
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Random Science Trivia

•	 If you could tap the energy released by an average-sized hurricane, it would be enough to satisfy all U.S. 
energy needs for six months.

•	 In any given year, about 26,000 meteorites land on the Earth’s surface, the vast majority dropping into the 
oceans. Only seven people in recorded history have been hit by one.

•	When glass breaks, the cracks travel faster than 3,000 mph.
•	Gold is so rare that all of the pure gold produced in the last 500 years would fit inside a 50-foot cube.
•	At least 100,000 separate chemical reactions occur in the human brain every second.
•	About 70% of Earth is covered with water, yet just 1% of it is drinkable.
•	Sound travels through steel 15 times faster than it travels through air.
•	To escape the Earth’s gravitational pull, a spacecraft has to move faster than seven miles per second-a 

speed that would take you from New York to Philadelphia in under 20 seconds.
•	Rain contains vitamin B12.
•	According to a University of Michigan study, men are six times more likely to be struck by lightning than 

women are.
•	 If you could capture a comet’s entire 10,000-mile vapor trail in a container, the condensed vapor would oc-

cupy less than one cubic inch of space.
•	Earth moves through space at a speed of 660,000 mph  eight times faster than the speed of a bullet.
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Gossip
A gossip always get caught in their own mouth-trap.

A closed mouth gathers no foot.
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Attitude
Growl all day and you’ll feel dog tired at night.

The people who get on in this world are the people who get up and look for the circumstances they want and, if they 
can’t find them, make them. George Bernard Shaw
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THeTFOrD

•	 Large and convenient single-pedal flush.
•	 Attractive styling that’s easy to clean.
•	 Pulsating flush provides superior, near instantaneous, 

full-bowl washdown.
•	 The worthy successor to Aqua-Magic Galaxy/Starlite!
•	 Many features make it the easiest RV toilet ever to in-

stall and service, including front shroud that pulls off for 
easy access to mounting bolts and pedal mechanism.

•	 Taller for a built-in higher comfort level.
•	 Easy-off Seat and Cover Pod for easy cleaning and ser-

vice.
•	 3-Year Warranty if bought after Jan. 1, 2001. High Profile Dimensions

Length - 20 3/16 in.(51.3 cm)
Width - 16 9/16 in.(42.1 cm)
Height - 17 7/8 in.(45.4 cm)
Low Profile Dimensions
Length - 20 3/16 in.(51.3 cm).
Width - 16 9/16 in.(42.1 cm)
Height - 14 in.(35.6 cm)

How smart are you really?
This Test has been used for over 50 years and has has pretty much done it with great accuracy. If 
you don’t score high, remember, you can always improve. It has been said Bill Gates once took this 
test and scored a 3 on it. Share your score with friends! Good Luck!

1. Do they have a 4th of July in England?
2. How many birthdays does the average man have?
3. Some months have 31 days; how many have 28?
4. How many outs are there in an inning?
5. Is it legal for a man in California to marry his widow’s sister?
6. Divide 30 by 1/2 and add 10. What is the answer?
7. If there are 3 apples and you take away 2, how many do you have?
8. A doctor gives you three pills telling you to take one every half hour. How many minutes 

would the pills last?
9. A farmer has 17 sheep, and all but 9 die. How many are left?
10. How many animals of each sex did Moses take on the ark?
11. How many two cent stamps are there in a dozen? 

ANSWERS
1.) Yes,   2.) 1   3.) 12   4.) 6   5.) How could he if he’s dead   6.) 70   7.) 2   8.) 60 minutes   9.) 9   
10.) 0, Moses wasn’t on the Ark   11.) 12

BABIES KEEP FALLING ON MY HEAD
“Joseph Figlock was passing an apartment block in Detroit in 
1915 when he was knocked unconscious. A baby had fallen 
fourteen stories and landed on him. Both survived. One year 
later, Figlock was passing the same apartment block-and once 
again he was hit by a falling child ... and survived!”
-One in a Million 
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Commercial & Industrial Series
Coral Sea Series

1,395 to 4,190 U.S. Gallons Per Day
5,280 to 15,860 Litres Per Day

SRC Coral Sea - Six Piece Modular SRC Coral Sea - Two Piece Horizontal SRC Coral Sea - Three Piece Verdical

Tasman Sea Series North Sea Series
4,700 to 17,500 U.S. Gallons Per Day
17,791 to 66,245 Litres Per Day

10,000 to 44,000 U.S. Gallons Per Day
37,854 to 166,558 Litres Per Day

7 Gallons Per Hour / 170 Gallons Per Day
26 Litres Per Hour / 644 Litres Per Day

Model No:
SRC AW 170 12 VDC
SRC AW 170 24 VDC
SRC AW 170 110 AC
SRC AW 170 220 AC

Aqua WhisperTM 170

 Engineered at the leading edge of new technology, the Aqua Whisper 170
contains features not found on any other watermaker in the world. Engineered
with a low maintenance design for easy use, the Aqua Whisper 170 is the perfect
watermaker for low volume applications. All boaters can now enjoy the convenience
of fresh water anytime, anywhere, at an affordable price. Designed to fit in any boat,
sail and power, the Aqua Whisper 170 produces up to a 170 U.S. gallons (644 litres)
per day or 7 U.S. gallons (27 litres) per hour of pure, clean drinkable water. The compact
design, multiple configurations, and low amperage (12 or 24 VDC and 110 or 220 VAC)
power requirements are just the beginning.

ELECTRICAL POWER REQUIREMENTS:
(FLA = Full Load Amperes at nominal voltage)
High Pressure Pump / Electric Motor (1/3 Horse Power):
DC Amperage Draw: 12 Volt DC - FLA 27 or 24 Volt DC - FLA 13.4
AC Amperage Draw: 110 Volt AC - FLA 7.2 or 220 Volt AC - FLA 2.8

Dimensions:
26”Lx11”Hx13.75”D

Remote Control
(Optional)

Specifications: Aqua Whisper 170
(Please specify voltage, cycles, and phase upon ordering)

Installation Kit
Shown w/optional UV
Sterilizer, Charcoal

Filter, and Sea Strainer
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Commercial & Industrial Series ... Water For Any Need!
With watermaking capacities from 1,395 to 4,190 U.S. gallons (5,280 to 
15,860 litres) per day,
commercial fishing vessels, small work boats, charter boats as well as 
onshore facilities such as
private residences, villas, and small hotels, make use of Sea Recovery’s compact commercial reverse
osmosis desalinators.

Constructed of a lightweight, epoxy-coated frame, both the three-piece vertical and two-piece
horizontal “Coral Sea” Series units utilize only the highest quality marine-grade materials and
components. All models are covered by a one-year warranty.

Upgrading a model to a higher watermaking capacity is done by simply installing additional
reverse osmosis membranes to the desalination system. Sea Recovery delivers complete R.O. systems,
ready to produce water immediately after installation. All plumbing for onboard use is also included.

Small hotels, large villas, oil platforms and small cruise ships can now produce from 4,700 to
17,500 U.S. gallons (17,791 to 66,245 litres) of fresh water per day. Sold as a complete package,
Sea Recovery offers the “Tasman Sea” Series to satisfy these watermaking requirements.

Found throughout the world, these easily maintained reverse osmosis desalinators produce large
quantities of fresh water with unsurpassed reliability. The reason can be traced to Sea Recovery’s
unique engineering abilities and total commitment to high quality products.

Tasman Sea offers the following features:

Where there is a need for a commercial reverse osmosis desalinator with tremendous watermaking
capacity, Sea Recovery recommends the “North Sea” Series. Producing fresh drinking water at a rate
of 10,000 to 44,000 U.S. gallons (37,854 to 166,558 litres) per day. Large hotels, cruise ships, and villages
rely on Sea Recovery’s largest commercial series desalinators. Sold as complete packages, these systems
are among the most dependable and easily maintained reverse osmosis desalinators in the world.
Constructed with a lightweight, epoxy-coated frame, the unit utilizes only the highest quality
marine-grade materials and components.

North Sea offers the following features:
•	State-of-the-Art Spiral Wound Membranes
•	Solid State Salinity Controller
•	Booster Pump
•	Membrane Cleaning System

•	 Two-Stage Filtration
•	 Multi-Media Filter
•	 Flow Meters
•	 UV Sterilizer (Optional)

•	State-of-the-Art Spiral Wound Membranes
•	Solid State Salinity Controller
•	Booster Pump
•	Membrane Cleaning System

•	 Two-Stage Filtration
•	 Multi-Media Filter
•	 Flow Meters
•	 UV Sterilizer (Optional)

“IT’S NOT A WORD... IT’S A SENTENCE”
A page by people who know the true meaning of “wedded bliss.”

•	 “Bigamy is having one husband too many. Monogamy is the same.” -Erica Jong
•	 “Marriage is the triumph of imagination over intelligence. Second marriage is the triumph of hope 

over experience.” -Anonymous
•	 “Marriage is really tough because you have to deal with feelings and lawyers.” -Richard Pryor
•	 “Marriage is a three-ring circus: engagement ring, wedding ring, and suffer-ring.” -Anonymous
•	 “A man in love is incomplete until he has married. Then he’s finished.” -Zsa Zsa Gabor
•	 “Love is blind, but marriage restores the sight.” —Georg Lichtenberg
•	 “Politics doesn’t make strange bedfellows-marriage does.” -Groucho Marx
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UltraWhisper™ Modular
8, 13, 17, 21, 25 Gallons Per Hour | 32, 47, 63, 79, 95 
Litres Per Hour

The Ultra Whisper Modular (UWM)
Desalinator is ideal for sail and power boats
with limited onboard power—and even less
onboard space. It easily adapts to virtually any
boat design and installation location.The
components needed for R.O. desalination are
custom installed by placing them in any
available space onboard, such as under berths
and settees, and in closets and engine rooms.
Everything that’s needed to install the UWM
system is included in one complete package.
The flexibility of this modular system provides
a quiet, efficient water making system that can
fit any boat perfectly.

UltraWhisper™ Compact
8, 13, 17, 21, 25 Gallons Per Hour | 32, 47, 63, 79, 95 
Litres Per Hour

The Ultra Whisper Compact (UWC)
Desalinator allows for easy installation in
boats that previously didn’t have room for a
conventional R.O. system.Now, installation
sites can include spaces under berths and
settees, and in closets and engine room
compartments. And, an open designed frame
allows easy access to the system’s internal
components during regularly scheduled
maintenance.Now, small and midsize power
or sail boats have a new option for providing
fresh, clean water onboard.

Model No:
SRC UWC 200-1
SRC UWC 300-1
SRC UWC 400-1
SRC UWC 500-1
SRC UWC 600-1

Model No:
SRC UWM 200-1
SRC UWM 300-1
SRC UWM 400-1
SRC UWM 500-1
SRC UWM 600-1

“I think that nothing is so important for freedom as recognizing in the law each individual’s natural right 
to property, and giving individuals a sense that they own something that they’re responsible for, that they 
have control over, and that they can dispose of.” 
— Milton Friedman

“Underlying most arguments against the free market is a lack of belief in freedom itself.” 
— Milton Friedman
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UNDERWATER HARDWARE
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VALVES & FITTINGS
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Description: Model 1750 
Wager Inverted Vent Check 
Valves consist of a body, (Steel, 
Stainless Steel, Cast Iron, Bronze 
or Aluminum), ball float, valve 
seat, f ine flame screen and 
heavy protective mesh and cover. 
Connections are either screwed I 
PS, flanged ASA, or weld type as 
required.

Function: Wager Inverted Vent Check Valves 
protect tanks and bulkheads from vacuum and 
pressure build-up during loading and unloading 
of liquid or dry cargo and assures maximum 
efficiency during pumping operations. The ball 
float prevents contamination of tank fluids or dry 
cargo by sea water during heavy seas. The fine 
stainless steel flame screen protects tank fluids 
or dry cargo dust from igniting when subject 
to deck fires. The protective mesh covers the 
fine flame screen and prevents any mechanical 
damage from floating objects in the sea water.

Features:

1- OPEN AREA RATIO: Meets latest requir-
ments of ABS, USMA, USCG, and NAVY. 
2-ACCESSIBILITY OF PARTS: Removal of 
four orsix cap screws (depending on size) facili-
tates cleaning, inspection and/or replacement. 
3-POSITIVE SEALING: Machined seat assures 
positive seal when float is in top position.
4 - FLOAT: Copper standard, monel, stainless 
steel, high density polyethylene available.
5 - FLOAT SUPPORT:
Assures centering of float in open position. Pre-
vents wear on float and screen assembly. 
6-COVER: Held open and closed with one 
toggle bolt.
7-BODY MATERIAL: Steel, Cast Iron, Bronze, 
Stainless Steel, or Aluminum.

The general design utilizes a ball float which in the normally 
open position rests at the bottom of the assembly on the float 
support ring. A wash or submerging of the valve will float the 
ball upwards, positioned by the guides to seat in a machined 
insert seat at top of body which closes the valve during the 
period of submergence, after which it automatically falls to 
the open position.

inverted Vent check Valve
Model 1750

Weld Type   1750-W

Flanged Type   1750-F

Threaded Type   1750-T



Byrne, rice and Turner504 525 7137 E-551

Purpose
The WAGER Vertical Vent Check Valve is 
used to protect tanks and bulkheads from 
vacuum pressure buildup during load ing and 
unloading of liquid and dry cargo.

Description
The Vertical Vent Check Valve was designed to 
eliminate the need for a “goose neck” on deck for 
each valve. It is composed of an inner and outer 
valve body (cold galvanized), float (available in a 
variety of materials), stainless steel flame screen, 
and a steel cover.

Special Feature
The component design allows for easy 
disassembly, to allow cleaning of the venting 
chamber.

Function
The Vertical Vent Check Valve is a “normally open” 
check valve. In heavy seas, any deck wash over 
will push the float to the closed position, stopping 
water from entering the lower bulk heads.
To prevent a spark from igniting tank fluids or dry 
cargo dust, the fine stainless steel flame screen 
arrests flames from crossing through this barrier. 
The ball float prevents contami nation of tank cargo 
by sea water during heavy seas.

Features 
Float (Standard) -
High Density Polyethylene 

Float (Optional) -
Copper, Stainless Steel, Monel 

Body Material - Steel 
Optional — Stainless Steel

Cold Galvanized - Standard
Hot-Dip Galvanizing 
  (upon request) 
Standard Sizes Available - 
2, 2’/2, 3, 4, 5, 6, 8, 10 inches 
(custom sizes available on request) 

Connections -
Flanged, Butt Weld, Threaded

Vertical Vent Check Valve (closed)

Vertical Vent Check Valve
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Description: Wager Deck Drains are of eco nomical 
commercial grade, consisting of a galvanized steel 
body and a bronze strainer plate that is removable, 
secured by three stainless steel flat head screws. 
The strainer plate has full openings to provide the 
desired drainage with pipe of minimum size.

Heavy Wall Deck Drains

Cast steel body with cast bronze strainer and 
baffle. All Drains have a Ratio of 2:1 area through 
strainer to pipe size area.

Deck Drains

Model 134 Series

“IT’S NOT A WORD... IT’S A SENTENCE” (CONTINUED)

•	 “Before marriage, a man yearns for the woman he loves. After marriage, the `Y’ becomes 
silent.” -Anonymous

•	 “The poor wish to be rich, the rich wish to be happy, the single wish to be married, and the mar-
ried wish to be dead.” -Ann Landers

•	 “Marriage teaches you loyalty, forbearance, self-restraint, meekness, and a great many other 
things you wouldn’t need if you had stayed single.” -Jimmy Townsend

•	 “Love is an ideal thing, marriage a real thing; a confusion of the real with the ideal never goes 
unpunished.” -Johann von Goethe

•	 “It’s a bit dangerous out there, and I guess men have to choose between marriage and death. I 
guess they figure that with marriage at least they get meals. But then they get married and find 
out we don’t cook anymore.” -Rita Rudner
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SERVICE RECOMMENDATIONS
These strainers are used to strain foreign matter from pipe lines and provide in-
expensive protection for costly pumps, meters, valves, and similar mechanical 
equipment. They are available in a variety of materials other than those listed 
below. In the appropriate material, the Model 125 can be specified for drinking 
water, cooling water, hot water systems, sea water, etc. Just a few of the ap-
plications in the chemical process industry are: brine, paint, heat exchangers, 
condensers, fuel oil, organic and inorganic chemicals. 

FEATURES
These strainers have been designed for applications where easy maintenance 
and large capacity straining are needed. Service time is minimal because the 
cover is secured with quick opening, non-yoke type knobs. Both the cover and 
basket use O-ring seals, eliminating the need to replace gaskets each time the 
strainer is serviced. This, combined with the machined basket seat, eliminates 
particle bypass. With the appropriate wire mesh, these strainers can be used to 
strain particles as small as 5 microns.

CONSTRUCTION
Quick release knob cover is standard, complete with o-ring seal. Swing clamp 
covers are available for all sizes; consult factory. A plugged NPT connection 
is provided at location “D” (see page D-7). The standard basket is 304 Stain-
less Steel with .062 perforations. Standard o-ring material is Buna-N for carbon 
steel units, Viton for stainless steel units. See chart on D-2 for pressure drop 
figures.

CAPACITY  Minimum 6 to 1 ratio. 
GALVANIZING Available on cast iron models. Other coatings are available 
on application. 
MATERIALS: Body/Cover Cast Iron ASTM Al 26B
    Bronze ASTM B62 (type 85-5-5-5)
  0-ring  Buna N, Viton Standard for Stainless Steel
For stainless steel, pickleing and passivation available upon request. Consult 
Factory.

Mueller Steam Specialty
Models 125,  125B

Cast Iron or Cast Bronze Screwed End Simplex Basket Strainer

125 Class 125
125B Class 125
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SERVICE RECOMMENDATIONS
These strainers offer complete protection to pumps, meters, traps, 
valves, and similar equipment. Installation of a strainer before any 
mechanical equipment will ensure trouble free service and avoid 
costly shutdowns, repairs or replacement often caused by the 
introduction of foreign matter in pipes.
BASKETS
Heavy gauge perforated stainless steel baskets with spot welded 
seams and handles are normally furnished. Recommended perfo-
rations shown below:
 STEAM: To 8”  3/64” (.045)
    10” up Consult factory
 LIQUID: To 4”  1/16” (.062)
    5” up 1/8” (.125)
Also available are 5/32”, 3/16”, and 1/4” perforations as well as 
a large variety of brass and monel baskets. For finer straining 
(down to five microns), see Model 125 basket type strainer.
CONSTRUCTION
These strainers are well designed for medium or coarse strain-
ing. The angular cutaway design of the baskets allows a straight 
through flow and results in extremely low pressure loss. All sizes 
feature the flanged top cover connection and easy basket re-
moval. Bodies can be supplied with tappings for pressure gauges. 
Tapped and plugged NPT drain connection sizes shown on next 
page. See chart on page D-3 for pressure drop figures.
SELF CLEANING
In strainers with open bottom baskets, merely open the valve or 
plug connected to the blowoff outlet to flush off accumulated sedi-
ment.
CAPACITY
Generously proportioned bodies with baskets that have an open 
area many times greater than the corresponding pipe size ensure 
low pressure loss.
GALVANIZING
Available from stock in all sizes. 
MATERIALS: Body
  165 Cast Iron ASTM Al 26-B 2”-24”
  166DI Ductile Iron ASTM395 2”-16”
  Cover A516-70 Plate
  Gasket  Non-asbestos

Mueller Steam Specialty
Models:  165,  166Di
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Cast Iron and Ductile Iron
Flanged End Basket Type Strainer

165 Class 125
166DI Class 300
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SERVICE RECOMMENDATIONS

These sight glass duplex strainers are designed to remove debris which 
can clog and damage engine cooling water systems, both sea water 
and heat exchanger types, where flow cannot be shut down for gasket 
cleaning. When equipped with fine mesh lined baskets these strainers 
can be used to clarify potable water supplies.

FEATURES

The basket chambers of these duplex strainers are clear acrylic to allow 
direct visual inspection of the fluid passing through the chamber. The 
single, tapered plug diverter valve opens the ports to one chamber while 
simultaneously closing the ports of the other chamber. An adjusting nut 
lifts the tapered plug off its seat slightly to allow easy manual rotation 
through a 90° swing and also allows accurate reseating of the plug for a 
metal-to metal seal. Both the basket and sight glass chambers are easily 
accessible by removing two wing nuts for quick cleaning, inspection and 
replacement. Basket chamber seals are Buna-N 0-rings and do not have 
to be replaced every time the covers are opened. 

MATERIAL
Body, Plug Covers ASTM B-62 Bronze
Sight glass chambers Acrylic plastic
Cap screws Silicon bronze
Baskets Monel
Seals Buna-N
Stem packing PTFE

Mueller Steam Specialty
Model: 690

Marine Bronze Duplex Strainer

690 Class 125
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691M Class 125
692M Class 150

Mueller Steam Specialty
Model: 691MFA, 692MFB, 692MFD, 692MFH

Large Duplex Strainer

SERVICE RECOMMENDATIONS
These duplex strainers are designed for use in fluid handling sys-
tems where the flow cannot be shut down for basket cleaning such 
as cooling water, pumps, compressors, condensers, fire lines, fuel 
lines, lubricating systems, salt and fresh water systems, chemical 
process systems and positive suction head service.
FEATURES
These duplex strainers feature a single shaft drive to operate the 
flow diverter valves. Quick flow transfer requires less than 90° handle 
rotation; an automatic actuator is also available. There are no exter-
nal linkages, sprockets, chains, cranks or wheels. The drive mecha-
nism is completely enclosed, protected from line fluid erosion and 
corrosion. Valve discs, disc seals and seats are field replaceable. 
There is absolutely no leakage into the off duty chamber. Baskets 
are gasketed and securely positioned to prevent particle bypass. The 
large capacity baskets provide generous open area ratio. The single 
basket design is easily and quickly cleaned. See page E-3 for pres-
sure drop information.
BASKETS
 WATER:  8” UP 1/8” (.125) 
CONSTRUCTION
All body parts are cast metal (see materials below). All shafts are 
supplied in stainless steel. Valve seats are bronze. Standard basket 
material is stainless steel. Special materials and baskets are avail-
able on application. Covers are normally bolted. Clamped covers 
(limited to 150 PSI @ 100° F) are also available.
MATERIAL
Body 691 M FA Cast Iron ASTM A126 Grade B
 692MFB Bronze ASTM B62 (type 85-5-5-5)
 692MFD Carbon Steel ASTM A216 Grade WCB
 692MFH Stainless Steel ASTM A351 Grade CF8M 
Cover Matches body
0-rings Buna-N
For stainless steel, pickleing and passivation available upon request. Consult 
Factory.
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Mueller Steam Specialty
Model: 691MFA, 692MFB, 692MFD, 692MFH

Model: 791FA
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SERVICE RECOMMENDATIONS
Mueller Steam Specialty Ball-Plex Duplex Strainers are designed for 
use in fluid handling systems where the flow cannot be shut down for 
basket cleaning such as cooling water, compressors, condensers, fire 
lines, fuel lines, lubrication systems, salt and fresh water systems, 
chemical process systems and pump suction service. 

FEATURES
The Mueller Steam Specialty Ball-Plex Duplex Strainers use 3-way 
balls as diverter valves. This design, with its PTFE seats, provides 
drop-tight shut-off, eliminating the costly and potentially dangerous 
leakage into the chamber not in use. The two part body casting allows 
true-in-line maintainability. All parts of the valve are accessible after 
removing the basket chamber without removing the strainer from the 
line. A gear operator is standard on the 4”, 5” and 6” units allowing for 
very easy change over. On models with a handle, the chamber in use 
is covered by the handle preventing accidental opening of the pressur-
ized chamber and allowing easy access to the side to be serviced.

BASKETS
The large open area ratio of the basket ensures a minimum pressure 
drop across the unit. Perforated stainless steel baskets are standard 
on all models unless otherwise specified. Two baskets per chamber 
are standard on the 5” and 6” units. See page E-3 for pressure drop 
figures.
WATER: Thru 4” 1/16”(.062)
  5” up 1/8” (.125)
MATERIAL
Body Cast Iron ASTM Al 26-B
Cover Cast Iron ASTM Al 26-B Seats PTFE
0-rings Buna N

Ball-Plex Cast Iron Duplex Strainer

791FA Class 125

Mueller Steam Specialty
Model: 791FA
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Mueller Steam Specialty
Models: 351M, 352M, 358S*, 352-1/2

SERVICE RECOMMENDATIONS
These compact strainers can be used extensively to strain foreign mat-
ter from pipelines and provide inexpensive protection for costly pumps, 
meters, valves and similar equipment.

SCREENS
Models 351 M and 352M are furnished with .033” (.84mm) perforated 
stainless steel screens for steam service; 20 mesh [1/ 32” (.80mm) 
openings] for water service.

CONSTRUCTION
All models have machined screen seats in the body and cap to as-
sure perfect screen alignment and easy reassembly when servicing is 
required. Military strainers are furnished in ASTM B-61 bronze; com-
mercial strainers in ASTM B-62 bronze. All sizes feature a straight 
threaded, gasketed cap.

SELF CLEANING
Self cleaning is accomplished by opening the valve or plug connected 
to the blowoff outlet.

FEATURES
In addition to the usual commercial applications the
352-1/2 is in complete accordance with Military specifications and con-
forms to the latest revision of BuShip Drawing 80064-810 841499. 
Unless otherwise specified all sizes of Model 352-1/2 are furnished 
grooved, less rings.

BLOWOFF OUTLETS
Unplugged, NPT blowoff connections are provided for commercial 
strainers. BuShip Drawings 80064-810-841499 strainers are supplied 
without blowoff connections. See chart on next page for blowoff plug 
sizes in inches.

PRESSURE DROP: Consult Factory. 

MATERIAL: 351M, 352M, 352-1/2, 358S
  (commercial)
  Body and Cap  Bronze ASTM B62
  Screen   304 SS ASTM A240
  Gasket    Non-asbestos
 352-1/2 (military)
  Body and Cap  Bronze ASTM B61
  Screen   304 SS ASTM A240
  Gasket    Copper
*ANSI B 16.18 states that the maximum operating pressure of 95-5 Tin-
Antimonly solder sweat connections. 358S rating, 175 PSI Q 250°F & 
400 PSI @ 100°F

Cast Bronze Screwed, Solder and Sil-Braze End “Y” Type Strainer

351M (Screwed)  Class 125
358S (Solder)  Class 125
352 (Screwed)  Class 250

* 358S supersedes model 353-1/2M, Consult factory.
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Mueller Steam Specialty
Models: 351M, 352M, 358S*, 352-1/2

Darwin Award Winners

1996, Stefan Macko, 55, Mississauga, Ontario
A man falls 23 floors to his death while he was cleaning a bird feeder on his balco-
ny. inspector D’Arcy Honer of  the Peel regional police said, “no foul play is sus-
pected.” Macko was standing on a wheeled chair. “it appears the chair moved and 
he went over the balcony”.
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A Field Guide to the Use of Pipe

1. All pipes are to be made of a long hole surrounded by metal 
or plastic, centered around the hole.

2. All pipes are to be hollow throughout the entire length; do not 
use holes of lengths different to the pipe.

3. The inside diameter of all pipes must not exceed the outside 
diameter, otherwise the hole will be on the outside.

4. All pipes are to be supplied with nothing in the hole, so that 
water, steam, or other elements can be put inside at a later 
date.

5. All pipes should be supplied without rust; this can be more 
effectively applied at the job site. NOTE: Some vendors are 
now able to supply pre rusted pipe. If it’s available in your 
area, this new product is recommended as it will save a great 
deal of time at the job site.

6. All pipes over 500 feet (153 metres) in length should have 
the words “LONG PIPE” painted on them, so that the drilling 
crew will not mistake it for a short pipe.

7. Pipes over 2 miles (3.2 kilometres) in length must also have 
the words “LONG PIPE” painted in the middle, so that the 
drilling crew will not have to walk the entire length of the pipe 
to determine whether it’s a long or short pipe.

8. All pipes over 6 inches (152 millimetres) in diameter must 
have the words “LARGE PIPE” painted on them so that the 
drilling crew will not mistake it for a small pipe.

9. When ordering 90 degree, 45 degree, or 30 degree elbows, 
be sure to specify right or left hand, otherwise you will end up 
going in the wrong direction.

10. Be sure to specify to your vendor whether you want level, 
uphill, or downhill piping. If you use downhill pipes for going 
uphill, the water will flow the wrong way.


