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 Maurice P. McTigue is a distinguished 
visiting scholar at the Mercatus Center at George 
Mason University, where he directs the govern-
ment accountability project. Previously, he was a 
member of the New Zealand Parliament and New 
Zealand’s ambassador to Canada, and was closely 
involved in New Zealand’s deregulation of labor 
markets, deregulation of the transportation industry, 
and restructuring of the fishing industry through the 
creation of conservation incentives. He also served 
as Minister of Employment, Minister of State Owned 
Enterprises, Minister of Railways, Minister of Works 
and Development, Minister of Labour and Minister 
of Immigration. Among his many honors, Mr. Mc-
Tigue is a recipient of the Queen’s Service Order, 
bestowed by Queen Elizabeth II in a ceremony at 
Buckingham Palace. In the U.S., he was recently 
appointed to the Office of Personnel Management 
Senior Review Committee, formed to make recom-
mendations for human resources systems at the 
Department of Homeland Security. He also sits on 
the Performance Management Advisory Committee 
for the Commonwealth of Virginia. 
The following is adapted from a lecture delivered on 
February 11, 2004, on the Hillsdale campus, dur-
ing a five-day seminar on “The Conditions of Free-
Market Capitalism,” co-sponsored by the Center for 
Constructive Alternatives and the Ludwig von Mises 
Lecture Series.

 If we look back through history, growth in 
government has been a modern phenomenon. 
Beginning in the 1850s and lasting until the 1920s 
or ’30s, the government’s share of GDP in most of 
the world’s industrialized economies was about six 
percent. From that period onwards—and particularly 
since the 1950s—we’ve seen a massive explosion 
in government share of GDP, in some places as 
much as 35-45 percent. (In the case of Sweden, of 
course, it reached 65 percent, and Sweden nearly 
self-destructed as a result. It is now starting to 
dismantle some of its social programs to remain 
economically viable.) Can this situation be halted 
or even rolled back? My view, based upon personal 
experience, is that the answer is “yes.” But it re-
quires high levels of transparency and significant 
consequences for bad decisions—and these are 
not easy things to bring about.

 What we’re seeing around the world at the 
moment is what I would call a silent revolution, re-
flected in a change in how people view government 

accountability. The old idea of accountability simply 
held that government should spend money in accor-
dance with appropriations. The new accountability is 
based on asking, “What did we get in public benefits 
as a result of the expenditure of money?” This is a 
question that has always been asked in business, 
but has not been the norm for governments. And 
those governments today that are struggling valiant-
ly with this question are showing quite extraordinary 
results. This was certainly the basis of the success-
ful reforms in my own country of New Zealand.

 New Zealand’s per capita income in the 
period prior to the late 1950s was right around 
number three in the world, behind the United States 
and Canada. But by 1984, its per capita income had 
sunk to 27th in the world, alongside Portugal and 
Turkey. Not only that, but our unemployment rate 
was 11.6 percent, we’d had 23 successive years of 
deficits (sometimes ranging as high as 40 percent 
of GDP), our debt had grown to 65 percent of GDP, 
and our credit ratings were continually being down-
graded. Government spending was a full 44 percent 
of GDP, investment capital was exiting in huge 
quantities, and government controls and micro-
management were pervasive at every level of the 
economy. We had foreign exchange controls that 
meant I couldn’t buy a subscription to The Econo-
mist magazine without the permission of the Min-
ister of Finance. I couldn’t buy shares in a foreign 
company without surrendering my citizenship. There 
were price controls on all goods and services, on 
all shops and on all service industries. There were 
wage controls and wage freezes. I couldn’t pay my 
employees more—or pay them bonuses—if I want-
ed to. There were import controls on the goods that 
I could bring into the country. There were massive 
levels of subsidies on industries in order to keep 
them viable. Young people were leaving in droves.

Spending and Taxes
 When a reform government was elected in 
1984, it identified three problems: too much spend-
ing, too much taxing and too much government. 
The question was how to cut spending and taxes 
and diminish government’s role in the economy. 
Well, the first thing you have to do in this situa-
tion is to figure out what you’re getting for dollars 
spent. Towards this end, we implemented a new 
policy whereby money wouldn’t simply be allocated 
to government agencies; instead, there would be 
a purchase contract with the senior executives 

Rolling Back Government: Lessons from New Zealand
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of those agencies that clearly delineated what 
was expected in return for the money. Those who 
headed up government agencies were now chosen 
on the basis of a worldwide search and received 
term contracts—five years with a possible extension 
of another three years. The only ground for their 
removal was non-performance, so a newly-elected 
government couldn’t simply throw them out as had 
happened with civil servants under the old sys-
tem. And of course, with those kinds of incentives, 
agency heads—like CEOs in the private sector—
made certain that the next tier of people had very 
clear objectives that they were expected to achieve 
as well.

 The first purchase that we made from every 
agency was policy advice. That policy advice was 
meant to produce a vigorous debate between the 
government and the agency heads about how to 
achieve goals like reducing hunger and homeless-
ness. This didn’t mean, by the way, how government 
could feed or house more people—that’s not impor-
tant. What’s important is the extent to which hunger 
and homelessness are actually reduced. In other 
words, we made it clear that what’s important is not 
how many people are on welfare, but how many 
people get off welfare and into independent living.

 As we started to work through this process, 
we also asked some fundamental questions of the 
agencies. The first question was, “What are you 
doing?” The second question was, “What should 
you be doing?” Based on the answers, we then 
said, “Eliminate what you shouldn’t be doing”—that 
is, if you are doing something that clearly is not a 
responsibility of the government, stop doing it. Then 
we asked the final question: “Who should be pay-
ing—the taxpayer, the user, the consumer, or the 
industry?” We asked this because, in many instanc-
es, the taxpayers were subsidizing things that did 
not benefit them. And if you take the cost of services 
away from actual consumers and users, you pro-
mote overuse and devalue whatever it is that you’re 
doing.

 When we started this process with the 
Department of Transportation, it had 5,600 employ-
ees. When we finished, it had 53. When we started 
with the Forest Service, it had 17,000 employees. 
When we finished, it had 17. When we applied it to 
the Ministry of Works, it had 28,000 employees. I 
used to be Minister of Works, and ended up being 
the only employee. In the latter case, most of what 
the department did was construction and engineer-
ing, and there are plenty of people who can do that 

without government involvement. And if you say to 
me, “But you killed all those jobs!”—well, that’s just 
not true. The government stopped employing people 
in those jobs, but the need for the jobs didn’t disap-
pear. I visited some of the forestry workers some 
months after they’d lost their government jobs, and 
they were quite happy. They told me that they were 
now earning about three times what they used to 
earn—on top of which, they were surprised to learn 
that they could do about 60 percent more than they 
used to! The same lesson applies to the other jobs I 
mentioned.

 Some of the things that government was 
doing simply didn’t belong in the government. So 
we sold off telecommunications, airlines, irrigation 
schemes, computing services, government print-
ing offices, insurance companies, banks, securities, 
mortgages, railways, bus services, hotels, shipping 
lines, agricultural advisory services, etc. In the main, 
when we sold those things off, their productivity 
went up and the cost of their services went down, 
translating into major gains for the economy. Fur-
thermore, we decided that other agencies should 
be run as profit-making and tax-paying enterprises 
by government. For instance, the air traffic control 
system was made into a stand-alone company, 
given instructions that it had to make an acceptable 
rate of return and pay taxes, and told that it couldn’t 
get any investment capital from its owner (the 
government). We did that with about 35 agencies. 
Together, these used to cost us about one billion 
dollars per year; now they produced about one bil-
lion dollars per year in revenues and taxes.

 We achieved an overall reduction of 66 
percent in the size of government, measured by 
the number of employees. The government’s share 
of GDP dropped from 44 to 27 percent. We were 
now running surpluses, and we established a policy 
never to leave dollars on the table: We knew that if 
we didn’t get rid of this money, some clown would 
spend it. So we used most of the surplus to pay 
off debt, and debt went from 63 percent down to 
17 percent of GDP. We used the remainder of the 
surplus each year for tax relief. We reduced income 
tax rates by half and eliminated incidental taxes. As 
a result of these policies, revenue increased by 20 
percent. Yes, Ronald Reagan was right: lower tax 
rates do produce more revenue.

Subsidies, Education, and Competitiveness
 …What about invasive government in the 
form of subsidies? First, we need to recognize that 
the main problem with subsidies is that they make 
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people dependent; and when 
you make people dependent, 
they lose their innovation and 
their creativity and become even 
more dependent.

 Let me give you an ex-
ample: By 1984, New Zealand 
sheep farming was receiving 
about 44 percent of its income 
from government subsidies. Its 
major product was lamb, and 
lamb in the international mar-
ketplace was selling for about 
$12.50 (with the government 
providing another $12.50)per 
carcass. Well, we did away with 
all sheep farming subsidies 
within one year. And of course 
the sheep farmers were unhap-
py. But once they accepted the 
fact that the subsidies weren’t 
coming back, they put together 
a team of people charged with 
figuring out how they could get 
$30 per lamb carcass. The team 
reported back that this would 
be difficult, but not impossible. 
It required producing an entirely 
different product, processing it 
in a different way and selling it 
in different markets. And within 
two years, by 1989, they had 
succeeded in converting their 
$12.50 product into something 
worth $30. By 1991, it was worth 
$42; by 1994 it was worth $74; 
and by 1999 it was worth $115. 
In other words, the New Zealand 
sheep industry went out into the 
marketplace and found people 

who would pay higher prices for 
its product. You can now go into 
the best restaurants in the U.S. 
and buy New Zealand lamb, and 
you’ll be paying somewhere be-
tween $35 and $60 per pound.

 Needless to say, as we 
took government support away 
from industry, it was widely 
predicted that there would be a 
massive exodus of people. But 
that didn’t happen. To give you 
one example, we lost only about 
three-quarters of one percent 
of the farming enterprises—and 
these were people who shouldn’t 
have been farming in the first 
place. In addition, some pre-
dicted a major move towards 
corporate as opposed to family 
farming. But we’ve seen exactly 
the reverse. Corporate farming 
moved out and family farming 
expanded, probably because 
families are prepared to work 
for less than corporations. In the 
end, it was the best thing that 
possibly could have happened. 
And it demonstrated that if you 
give people no choice but to be 
creative and innovative, they will 
find solutions.

 New Zealand had an 
education system that was failing 
as well. It was failing about 30 
percent of its children—especial-
ly those in lower socio-economic 
areas. We had put more and 
more money into education for 

20 years, and achieved worse 
and worse results.

 It cost us twice as much 
to get a poorer result than we did 
20 years previously with much 
less money. So we decided to 
rethink what we were doing here 
as well. The first thing we did 
was to identify where the dol-
lars were going that we were 
pouring into education. We hired 
international consultants (be-
cause we didn’t trust our own 
departments to do it), and they 
reported that for every dollar we 
were spending on education, 70 
cents was being swallowed up by 
administration. Once we heard 
this, we immediately eliminated 
all of the Boards of Education in 
the country. Every single school 
came under the control of a 
board of trustees elected by the 
parents of the children at that 
school, and by nobody else. We 
gave schools a block of money 
based on the number of students 
that went to them, with no strings 
attached. At the same time, we 
told the parents that they had an 
absolute right to choose where 
their children would go to school. 
It is absolutely obnoxious to me 
that anybody would tell parents 
that they must send their children 
to a bad school. We converted 
4,500 schools to this new system 
all on the same day.

The previous article by Maurice P. McTigue comes to 
you courtesy of Imprimus, Hillsdale College’s award-
winning monthly speech digest. With nearly 800,000 
readers, it is also America’s fastest-growing journal of 
opinion. Do you have friends and business associates 
who would be inter ested in receiving Imprimus?

“Reprinted by permission from IMPRIMIS, the national speech digest of Hilldale 
College, www.hillsdale.edu.”

Continued on page B-85
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In test after test conducted around the world, no    
other anchor has set faster or could match the    
holding power of the FORTRESS anchor.
FORTRESS anchors are manufactured from a    
hardened Aluminum Magnesium Alloy, making    
them stronger and lighter than competitive steel    
anchors.
FORTRESS is the only anchor that is Type    
Approved by the American Bureau of Shipping (ABS).
•	Sizes for boats up to 150 feet (46 meters).
•	Lifetime Parts Replacement Warranty
•	Adjustable fluke angle for soft mud.
•	Disassembles for easy storage
•	90 day money back guarantee.
•	Rust proof and non-magnetic.
•	Tough anodized finish.
•	No welds to fail.

Guardian Anchors are manufactured from the same hardened 
Aluminum-Magnesium Alloy as FORTRESS, making them stron-
ger and lighter than competitive steel anchors.
Guardian Anchors are engineered for fast setting and strong hold-
ing power.
Guardian Anchors use slightly smaller extrusion profiles than 
FORTRESS.
Also, several FORTRESS precision maching steps and extra 
features, such as anodizing and adjustable fluke angles, are 
eliminated.
The result is a very affordable alternative to heavy steel anchors.

•	 Sizes for boats up to 72 feet (22 meters).

•	One Year Parts Replacement Warranty

•	 Disassembles for easy storage

•	 90 day money back guarantee.

•	 Rust proof and non-magnetic.

•	 No welds to fail.
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Love is grand;
divorce is a hundred grand. 
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I am in shape.
Round is a shape.
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Time may be a great healer, but it’s a lousy beautician.
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Never be afraid to try something new.
Remember, amateurs built the ark, professionals built the Titanic.
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FITTINGS - KENTER JOINING SHACKLE

Conscience is what hurts when
everything else feels so good. 
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Talk is cheap
because supply exceeds demand.
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Monofilament
yellow, yellow/yellow/Black, All Black, yellow w/2 Blue Tracers, All Blue

Dia.        Length

Yellow
w/2 Blue
Tracers

All
Yellow
Item No. Blue Black

2 Yellow
1 Black

POLyPrOPyLene rOPe

Item No.  Description

FiLM POLyPrOPyLene rOPe

yellow

cWc Brand Hi Strength coextrusion Polyolefin

SuPer STrenGTH
BLue STeeL    POLy rOPeTM

Item No.   Size
Approx.
Wt. per 100’ 

Average
Tensile   
Strength 

“8” Braid Super Blue Steel    PolyTM

Item No.   Size
Approx.
Wt. per 
100’ 

Average
Tensile 
Strength 

nyLOn rOPe

White, 3 Strand
Item No.  Description

Even if you are on the right 
track, you’ll get run over if 
you just sit there. 

An optimist thinks that this is the 
best possible world.
A pessimist fears that this is true.
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Blended Polyester / Polypro rope

POLyPLuS - POLy/DAc - PLuS 3

Poly/Dac Poly Plus Plus 3
Item No. Item No. Item No. Description

Politicians and diapers have one thing in common.
They should both be changed regularly and for the same reason.
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There will always be death and taxes; however, death doesn’t get worse every year.
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In just two days,
tomorrow will be yesterday.
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Available in Stainless Steel, Bronze and nickle Aluminum Bronze.

Amazing Coincidences
WHAT GOES AROUND...
“In 1965, at age four, Roger Lausier was saved from drowning off a beach at Salem, Mass., by 
a woman named Alice Blaise. Nine years later, in 1974, on the same beach, Roger paddled his 
raft into the water and pulled a drowning man from the water. The man was Alice Blaise’s hus-
band.”
-The Book of Lists
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The benefits of Nozzle Systems on low speed boats 
are out of the question. It is proven that in tugboats 
they provide up to 40% more bollard pull than an open 
propeller, using the same power plant on the same boat. 
For fishing boats in the 3-4 knot range you may gain up 
to 30% more power.

At Rice Propulsion, committed to our continuous 
research & development philosophy, we revised the Kort 
Nozzle, developed in the 30’s and still in use in some 
boats with no significant modifications. We came with 
our new patented* design that changed everything: from 
the method of fabrication to the nozzle section, thus 
resulting a considerable reduction in the drag coefficient.

When nozzle sections from a Kort 19-A 
and a Rice Nozzle* are compared, the 
drag coefficient of our nozzle is 17 times 
lower. This is because of the Rice Speed 
Nozzle* section profile that was selected 
from NASA air wing sections with high lift/
low drag coefficient, conditions that allow 
maximum thrust/speed possible.

Due to this hydrodynamic profile combined with 
the work area of the propeller in the center of the Rice 
Nozzle* (approximately 40% smaller than the area of the 
entrance of the nozzle), the acceleration and mass of the 
water flow through the inside of the nozzle are increased 
by 40%. Therefore, the propeller pitch required to im-
pulse this mass of water is higher than the one used in 
Kort Nozzles.
With this increase in the propeller pitch, water leaves the 
nozzle faster, dropping pressure substantially in the in-
side of the nozzle and creating a differential with the out-
side surface. Because of this pressure difference, a force 
is created on the external surface of the NOZZLE that is 
always perpendicular 
to this surface. Be-
cause of the design 
of the outside trail 
part of the NOZZLE, 
the horizontal com-
ponent of this force 
creates an addi-
tional thrust of the 
NOZZLE, increasing 
the total thrust of the 
vessel.

When redesigning our Nozzle System, 
we also decreased roundness toler-
ances, allowing us to reduce the tip 
propeller clearance from 0.6% to 0.4%, 
increasing the efficiency of the Propel-
ler-Nozzle unit.

More Power in your boat 
without further modifications!

Kort 19a profile: Drag coef. = 0.17

Rice Speed profile: Drag coef. = 0.01

*US PATENT # 5799394

rice nOZZLeS
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rice nOZZLeS

rice Speed nozzle*

rice Thrust nozzle*

*US PATENT # 5799394

The Rice Speed Nozzle* is designed to obtain 
additional speed to the boat. When compared to 
any Kort-19a system you obtain:

•	 3% more bollard pull
•	 12% more free running speed
•	 6 - 8% fuel savings

The Rice Thrust Nozzle* is designed 
to obtain more bollard pull. When com-
pared to any Kort-37 system you gain:

•	 8 - 13% more bollard pull
•	 8 - 10% more free running speed
•	 8 - 12% fuel savings

To improve maneuverability to the Rice 
Nozzle Systems we have incorporated the 
high aspect ratio triple rudders. All together 
will provide the most efficient, conventional 
propulsion system available in the market 
that will satisfy you for years.

HiGH ASPecT rATiO 
TriPLe ruDDerS
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The new H-D River Nozzles by Rice is de-
signed to meet the heavy demands of river 
service. If you work your boat on the river you 
already know that they encounter extraordi-
nary problems due to the erosion from river 
sand and shallow operations. Extraordinary 
problems call for extraordinary solutions.

RICE HAS THAT SOLUTION:
A NOZZLE DEVELOPED FOR THIS

PARTICULAR APPLICATION.

ADVANTAGES:
•	 EXTENDED LIFE AND DURABILITY
 Superior construction and design com-

bines on all stainless steel shell with 
heavier internal components to yield the 
best performance in the most demanding 
conditions.

•	 WELDINGS.  All internal and external 
welding is continuous and in compliance 
with ABS regulations. All factory welders 
are ABS and Germanischer Lloyd certified.

•	 EASY INSTALATION.  Qualified naval 

RIVER H-D NOZZLES

architects will adapt the nozzle design 
to your hull and provide all necessary 
installation information to the shipyard.

•	 EXTRA SMOOTH SS INNER SHELL.  
Rice H-D nozzles have an extremely 
smooth stainless steel inner shell to 
minimize any cavitation that may be 
caused by turbulence.

•	 FUEL SAVINGS. Rice offers propel-
ler and nozzle sizing service free of 
charge according to vessel and power 
specifications to get the lowest pos-
sible level of fuel consumption.

•	 RELIABILITY.  You can expect top 
quality, fast deliveries and the lowest 
prices for similar construction in the 
market. Your nozzles are always de-
livered on time.

•	 QUALITY CONTROL.  Rice is an ISO 
9001 certified nozzle manufacturer and 
committed to offer you the best product 
on the market.

More Amazing Coincidences
Survivor
“On three separate occasions-in 1664, 1785, and 1860—there were shipwrecks where only one 
person survived the accident. Each time that one person’s name was Hugh Williams.”
-The Book of Useless Information
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The PSS Shaft Seal is a mechanical face seal.  The seal is created between the flat surfaces of the 
rotating stainless steel collar, the stationary carbon flange and a rubber bellows.  The rubber bellows is 
attached to the vessels stern tube (note: specify stern tube diameter when ordering) with hose clamps 
and the carbon flange is attached to the front side of the rubber bellows with hose clamps.  The stain-
less steel collar is fit on the shaft in front of the carbon flange.  The stainless steel collar is then used to 
compress the rubber bellows before the collar is secured to the shaft with set screws.  This compression 
(pre-load) maintains contact between the faces and allows the PSS to compensate for the thrust from 
the propeller.  The carbon flange is bored larger than the shaft diameter, allowing it to “float” around the 
shaft and thus compensate for most misalignment and vibration problems.  The stainless steel collar is 
sealed to the shaft by two o-rings that are recessed into the bore of the collar.  These o-rings rotate with 
the shaft and stainless steel collar and do not experience wear during operation.

Warning!
All mechanical seals look very similar. There is, however, a big difference in materials used in the compo-
nents and subsequently in the way the seals will perform.

What makes the PSS Shaft Seal different and why is it considered the best on the market?

1. HIGH DENSITY CARBON/GRAPHITE FLANGE
This space age composite is machined to shape. The face is then 
lapped to 4 light bands. Once installed and operational the carbon/
graphite face will actually polish the stainless steel rotor face dur-
ing the initial minutes of operation. This polishing process ensures a 
perfect seal and eliminates the necessity of a spray guard. The high 
density of this composite greatly increases its impact and wear re-
sistance. At a maximum operating temperature of 500° F, the carbon 
guards against most overheating situation, unlike other designs. The 
carbon/graphite flange should never need replacing under normal 
operation conditions.  Some Captains have recorded over 40,000 
engine hours on their PSS Shaft Seals.

2. STAINLESS STEEL ROTOR
The one-piece stainless steel (Type 316) ro-
tor is slid down the shaft and is secured with 
double set screws, after compression is ap-
plied to the bellows. Precision tolerances are 
maintained by computer controlled lathes. 
The stainless steel rotor should never need 
replacing under normal operating conditions. 

3. BELLOWS
The nitrile bellows is resistant to 
petroleum based products and set 
retention. It provides the best com-
bination of durability, strength and 
elasticity. The stern tube end of the 
bellow is available in 1/4” increments. 
Both shaft and stern tube diameters 
are necessary when ordering. 

4. DOUBLE HOSE CLAMPS
Two stainless steel hose 
clamps are used to secure the 
bellow at both the stern tube 
and flange ends. 

5. DOUBLE ALLEN HEAD SET 
SCREWS
Allen head set screws with cupped 
ends are threaded into the rotor and 
secured to the propeller shaft. A sec-
ond set screw is then threaded into 
each hole to secure the first screw 
and to prevent it from possibly back-
ing out.  The set screws also have an 
anti-vibration treatment applied. 

6. DOUBLE O-RINGS
The nitrile O-Rings are fit inside the 
stainless steel rotor to seal the rotor to 
the propeller shaft. Nitrile is the material 
used due to its superior resistance to 
petroleum products, temperature varia-
tions and resistance to tearing. These 
O-rings are stationary and do not wear. 

7. NYLON HOSE BARB FIT-
TING
The nylon hose barb fitting is 
threaded into the carbon flange.  
The barb fitting is used to plumb 
water to the seal or  to run a 
vent line. 

How does the PSS Shaft Seal work?
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STEP .1  SHAFT SELECTION
Carefully measure your shaft diameter.  We have PSS Shaft Seals to fit both metric shafts and S.A.E 
shafts.

STEP 2.  STERN TUBE OUTSIDE DIAMETER
The stern tube is also known as the shaft log.  Select the type of stuffing box currently installed on your 
boat from the drawing below, and measure the stern tube outside diameter.

PSS Shaft Seals are available up to 6” (150mm) shaft diameters as standard.  Over 6” Call for 
quote. When ordering please supply shaft and stern tube Diameter.
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Still More Amazing Coincidences
SECRET-AGENT KID
“James Bond, 15, a pupil at Argoed High School, North Wales, and a candidate for examina-
tions in 1990, was given the exami nation number 007 by a computer quirk.”
-The World’s Most Incredible Stories
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WHICH GENDER...?
ZIPLOC BAGS - male, because they hold everything in, but you can always see right through them.
SWISS ARMY KNIFE - male, because even though it appears useful for a wide variety of work, it spends most of its 
time just opening bottles.
KIDNEYS - female, because they always go to the bathroom in pairs.
SHOE - male, because it is usually unpolished, with its tongue hanging out.
COPIER - female, because once turned off, it takes a while to warm up.
TIRE - male, because it goes bald and often is over inflated.
HOT AIR BALLOON - male, because to get it to go anywhere you have to light a fire under it... and, of course,
there’s the hot air part.
SPONGES - female, because they are soft and squeezable and retain water.
WEB PAGE - female, because it is always getting hit on.
SUBWAY - male, because it uses the same old lines to pick people up.
HOURGLASS - female, because over time, the weight shifts to the bottom.
HAMMER - male, because it hasn’t evolved much over the last 5,000 years, but it’s handy to have around.
REMOTE CONTROL - female... HA! You thought we’d say male. But consider: it gives men pleasure, he’d be lost 
without it, and while he doesn’t always know the right buttons to push, he keeps trying.
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I am having an out of money experience.

JOHnSOn
&

MOrSe
BeArinGS AVAiLABLe
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The real art of conversation is not only to say the right thing at the right time,
but also to leave unsaid the wrong thing at the tempting moment. 

JOHnSOn & MOrSe
BeArinGS AVAiLABLe
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It’s frustrating when you know all the answers, but nobody bothers to ask you the 
questions.

JOHnSOn
&

MOrSe
BeArinGS AVAiLABLe
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A day without sunshine is like night. 

JOHnSOn
&

MOrSe
BeArinGS AVAiLABLe
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Sizes - 2-1/2” to 15” (63.50 to 381.00mm)
Ruggedly built of highest quality cast naval bronze’, with extra-thick fillet-rein-
forced flanges and precision machining, Johnson heavy-duty stuffing boxes 
qualify for the most demanding service. Emphasis in design is on extra strength 
at critical stress-points, and on equitable stressdistribution through mounting and 
gland flanges.
(*) Standard units are of cast bronze; also available in cast aluminum or mild steel.

FOR HEAVY-DUTY
SERVICE AT FORWARD 
STERN TUBE LOCATION

FIG. 1786-IR - WATER-GREASE 
LUBRICA TION, WITH “AIR-SEAL”

For use with water-lubricated stern tube 
bearings. Fig. 1786-IR is fitted with inflat-
able “Air Seal” ring; also inlets for water 
lubrication to bearings, and “zerk” fitting 
with lantern-ring for grease lubrication of 
packing.

FIG. 1787-IR - GREASE LUBRICA-
TION, WITH “AIR-SEAL”

Identical to Fig. 1786-IR, but does not 
include inlets for water lubrication. 
Suitable for a short stern-tube where a 
forward bearing is not used. Includes 
“zerk” fitting and lantern ring for grease-
lubrication of packing.

FIG. 1788-IR -WATER LUBRICATION 
ONLY, WITH “AIR-SEAL”

Fitted with water inlet for bearing lubrica-
tion. Does not include grease fitting or 
lantern ring; packing gland accommodates 
seven rings of packing as opposed to six 
for grease lubricated glands. For use with 
self-lubricated packing.

FIG. 1789 - WATER LUBRICATION 

Lower in cost, does not include “Air-
Seal” feature nor packing grease fit-
ting, but is otherwise the equal of the 
foregoing models. Water inlet delivers 
water to stern tube bearings.

FIG. 1790 - GREASE LUBRICATED
2-1/2” to 7-3/4” (63.50 to 196.85mm)

For vessels with shafts up to 7-3/4” 
(196.85 mm) this economical unit of-
fers high efficiency at moderate cost. 
Equipped with grease-fitting, lantern-ring 
and space for six rings of packing. Four 
glandstuds are mounted in ridges cast in 
barrel, providing high strength for gland 
compression.

TYPE 1 - FEMALE RECESS

TYPE 3 - FEMALE RECESS

TYPE 5 - FEMALE RECESS

TYPE 7 - FEMALE RECESS

TYPE 9 - FEMALE RECESS
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The Shaft Seal Assembly is the main body of the 
Duramax Shaft Seal System. To determine which 
assembly to order, know the propeller shaft diam-
eter when you call.

To determine which Stern Tube Clamp Adapt-
er to order, know the propeller shaft and stem 
tube diameters when you call.

The Thru-Hull Adapter is used 
for new construction and for 
major overhauls or retrofit. To 
determine which thru hull adapter 
to order, know the propeller shaft 
diameter when you call.

To determine which Hose Adapter to 
order, know the propeller shaft and stern 
tube diameters when you call.

The Flange Adapter is used for new construction 
and for major overhauls or retrofit. To determine 
which flange adapter to order, know the propeller 
shaft and flange diameter when you call.

The Air Seal Adapter is the ultimate protection for 
your vessel. It is the first line of defense in the event 
of shaft seal catastrophe. The air seal bladder can be 
pumped up with air to completely seal off any water 
flow into the boat. It is a 
damage control device and 
is not to be used when the 
shaft is turning. To deter-
mine which air seal adapter 
to order, know the propeller 
shaft diameter when you 
call.

The Duramax Shaft Seal System is readily adapt-
able to nearly all inboard propulsion systems with 
shafts from 3/4” to t2” in diameter. It is ideal for retrofit 
or OEM.

Boats and ships using Duramax shaft seals stay 
at work longer... because the seals last longer. They’re 
watertight, corrosion resistant and never need repack-
ing. Shafts last longer because the Duramax system 
eliminates shaft wear at the seal and reduces vibra-
tion.

The Duramax system makes pumping out your 
bilge (except for rain water and spray) a thing of the 
past. Duramax seals (unlike stuffing boxes) keep water 
out... leaving the bilge clean and dry.
Duramax is also helping captains and owners avoid 
costly federal water pollution fines. That’s because the 
Duramax Shaft Seal System is leak free, unlike the 
messy old-fashioned stuffing boxes it replaces.

The Duramax Shaft Seal System is showing up 
on trawlers, crew boats, ferries, work boats, shrimpers, 
tugboats, pusher boats... everywhere there’s a job to 
be done on the water.

More and more commercial vessels are discovering they’re staying at work 
on the water longer (and out of expensive dry dock) thanks to the...

PROPELLER SHAFT SEAL SYSTEM



Byrne, rice and Turner504 525 7137 A-55

A - Series

B - Series

STEERING PARTS & ACCESSORIES

DIETING
I	went	on	a	fourteen-day	diet,	but	all	I	lost	was	two	weeks.
Minutes	at	the	table	don’t	put	on	weight–it’s	the	seconds.
My	doctor	has	the	greatest	diet	of	all:	eat	all	you	want,	chew-but	don’t	swallow.
If	you	cheat	on	your	diet–you	gain	in	the	end.
The	second	day	of	a	diet	is	always	easier	than	the	first-by	the	second	day	you’re	off	it.
I	told	the	doctor	I	get	very	tired	when	I	go	on	a	diet.	So	he	gave	me	pep	pills.	You	know	what	hap-
pened?	I	ate	faster.
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A - Oval Base

B - Rectangular Base

SHAFT LOG SELF-ALIGNING

SHAFT LOG - Complete Assembly

MOTOR ACCESSORIES
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Brain cells come and brain cells go, but fat cells live forever.
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Age doesn’t always bring wisdom. Sometimes age comes alone.
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Age doesn’t always bring wisdom. Sometimes age comes alone.

STANDARD CYLINDRICAL FENDERS

The	inherant	lateral	flexibility	of	Cylindrical	
fenders	give	them	the	widest	range	of	mounting	
options	available.	They	may	be	draped,	sus-
pended,	or	strung	on	chains	to	provide	protection	
through	tidal	changes	or	where	substantial	vessel	
draft	variations	are	anticipated.
Where	straight	mounting	is	desired,	a	metal	bar	
through	the	bore	will	provide	the	lateral	stiffness	
required.	They	may	also	be	curved	to	meet	spe-
cial	contours	on	structures	or	vessels.

RECTANGULAR FENDERS

The	Rectangular	profile	is	the	most	rigid	of	our	rubber	fender	designs.	It	may	be	surface	
mounted	where	tidal	actions	are	not	a	consideration	and	where	berthing	angles	are	low.	
It	may	be	mounted	horizontally	or	vertically	behind	timbers	to	provide	extra	cushioning	
where	dock	loading	must	be	kept	low.	
It	can	be	precurved	during	extrusion	
for	solid	mounting	on	vessels.	This	
versitility	in	protecting	both	structures	
andvessels	is	enhanced	by	a	wide	range	
of	availible	sizes.
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D-SHAPED FENDERS

We	manufacture	D-Series	fenders	with	either	
a	cylindrical	or	a	“D”	shaped	bore	to	provide	
for	varying	mounting	requirements.	Designed	
for	use	on	tugs	and	barges,	they	offer	long	
term	durability	for	applications	where	re-
peated	compression	cycles	are	encountered	
in	pushing	service.	They	also	offer	the	excel-
lent	physical	characteristics	needed	to	handle	
the	high	loading	which	occurs	both	on	initial	
contact,	and	throughout	the	service	cycle.

DIAMOND
A	diamond	is	a	chunk	of	coal	that	made	good	under	pressure.

DIPLOMACY
A	diplomat	is	a	man	who	can	convince	his	wife	she	looks	vulgar	in	diamonds-and	fat	in	a	mink	coat.
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WING TYPE FENDERS

Wing	Type	fenders	are	designed	for	vessel	
mounting.	They	combine	the	impressive	
energy	absortion	capabilities	of	a	cylindri-
cal	design	with	the	convenience	of	wing	
mounting.	They	are	available	from	3”	to	
12”	O.D.	to	tailor	the	protection	to	the	ves-
sel’s	size	and	purpose:	from	pleasure	craft	
through	pilot	boats,	heavy	tugs,	barges	and	
ferries.
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TRAPEZOIDAL DOCK FENDERS

EDUCATION
A	self-taught	man	usually	has	a	poor	teacher	and	a	worse	student.

Educate	a	man	and	you	educate	an	individual––educate	a	woman	and	you	educate	a	fam-
ily.	
Agnes Cripps
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M-SERIES FENDERS

Surely	the	shortest	commencement	address	in	history–and	for	me	one	of	the	most	memo-
rable––was	that	of	Dr.	Harold	E.	Hyde,	president	of	New	Hampshire’s	Plymouth	State	
College.	He	reduced	his	message	to	the	graduating	class	to	these	three	ideals:	“Know	
yourself–Socrates.	Control	yourself––Cicero.	Give	yourself––Christ.”		Walter T. Tatara

If	you	think	education	is	expensive––try	ignorance.		Derek Bok

Educate	men	without	religion	and	you	make	them	but	clever	devils.		Duke of  Wellington
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A NEW GENERATION IN GIANT MARINE FENDERS!
IT’S HARD NOT TO BE IMPRESSED WITH ]IM BUOY’S NEW 
LINE OF SUPER GIANT MARINE FENDERS!
Not an inflatable but a 98% closed-cell inner foam core that will 
never Blow-out or sink - even bullet holes will not materially affect 
its function! Often referred to in the industry as the “hull saver”, Jim 
Buoy’s unique design is not simply a roll of foam but is a carefully 
crafted, quality product incorporating the same U.S. Coast Guard 
Approved foam used it the Jim-Buoy Industrial Life Preservers. The 
end product is a rugged fender that provides “stop-gap” compression 
when hard hit time after time; not only protecting the ship from dam-
age but the dock and even the fender itself!

HIGHLY RESISTANT TO ABRASIONS AND PUNCTURES.
Encased in an outer covering of “Elastomic Skin” (up to 5/16” thick material, some reinforced with nylon mesh) plus a urethane skin 
base, the Jim Buoy Giant Marine Fenders are extremely resilient and able to flex with the rigors of high energy berthing over and 
over again, providing the user with extended service under all conditions. All Models may be mounted vertically or float horizontally. 
Models up to 24” diameter feature a 1” thru-hole that provides easy access for tethering while the larger models are furnished with 
a specially designed “end cap” that incorporates a 5/8”or 1-1/4”shaft and galvanized steel rope swivel for maximum strength at this 
critical area of stress (see illustration below).

The diagram at left clearly shows the
 many advanced design features found in Jim Buoy’s 
new Giant Marine Fenders - proven features gained
from Jim Buoy’s many years of experience in the manu-
facture of high quality marine products!

Installation Tips - Fenders vertically when coming along side another ship or dock allowing the line from the lower end of the 
Fender to be free. After the ship’s lines are secure, pull the Fender to a horizontal position. Use additional Fenders during rough 
weather.
Repair Service - If your fender is damaged by misuse or eventual “wear and tear”, repair kits are available from Jim Buoy. Ar-
rangements may also be made for Jim Buoy to recondition them to near-new condition and return to owner as needed - please 
inquire for complete details.

Galvanized steel 
swivel assembly al-
lows free movement 
in all directions and 
provides quick and se-
cure rope attachment 
features on models 
#236, #248 and #260

Giant Marine Fenders

SPECIFICATIONS
Model Dia. Lth. Thru-hole Rec. Stand-Off colors Ship Wt. 
#   size vessel distance
   material size
214 14”  44” 1” PVC - 8” Wht., Org, Blk 21 Ibs 
218 18”  50”  I “ PVC - 12” Wht., Org, Blk 31 lbs.
224 24”  53” 1” PVC - 14” Wht., Org, Blk 50 Ibs
   5/8” gal.  500-700
236 36”  60” shaft tons 24” White/Black 150 Ibs
   w/swivel
   1-1/4” gal.
248 48” 96” shaft 2500 30” White/Black 230 Ibs
   w/swivel tons
   1-1/4” gal.
260  60”  96” shaft 5000 36” White/Black 320 Ibs
   w/swivel tons
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 Marine Guard™ 

Foam-Filled 
Marine Fenders
These foam-filled marine fenders are on the leading edge of 
fendering technology and innovation. They utilize state-of-the-
art materials and processes, which are unsurpassed in the 
industry.

Today’s vessels demand the absolute best protection for 
berthing
operations. ThisProduct is entrusted more and more each day 
to guard marine investments worldwide with our ‘made-tofit’ 
foam-filled fendering systems.

CONSTRUCTION FEATURES

Marine Guard™ Fenders’ Skin
The Marine Guard™ fender’s protective coating is composed of 
a nylon filament reinforced polyurethane skin. This thick, durable 
and resilient coating is exclusively engineered and manufactured. 

Our proprietary formulation, the most advanced in the industry, 
offers the best resistance to salt water, UV and Ozone 
degradation, while offering the utmost in strength and resiliency.

The tensile and tear strengths, as well as hydrolytic stability, of 
our polyurethane elastomer surpasses that of similar urethane 
products and is far superior to that of the rubber composition 
found in pneumatic and buckling fenders.

Foam Core
The foam core is constructed entirely of 100% closed-cell
foam. The foam core is the energy absorbing part of the
fender and yields much less reaction force than
pneumatic and buckling type fenders.

Unlike pneumatic fenders, Marine Guard™ and Marine
Cushion™ foam-filled fenders cannot experience
catastrophic failure if the skin is punctured.

Anger
never go to bed mad. Stay up and fight.  
Phyllis Diller

The greatest remedy for anger is delay  
Seneca

Anger is a stone cast into a wasp’s nest.  
Malabar proverb

Animals
To his dog, every man is napoleon; 
hence the constant popularity of  dogs.  
Aldous Huxley
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Swivel End Fittings
Marine Guard’sTM integral swivel end fittings are constructed of the 
highest quality stainless steel or hot-dipped galvanized steel.
The swivel end fittings are designed to provide a point of attachment 
while not impeding in the functionality of the fender. Lateral and 
longitudinal compressions are not affected by the swivel end fittings or 
their internal housings and the swivels will continue to function even 
while the fender is fully compressed.
Internal Chain
The end fittings of Marine Guard™ foam-filled
fenders are internally connected with a heavyduty,
stud-link chain.
This feature provides superior pull through
strength, increased tensile strength and a
distribution of energies and stresses. Since a
pneumatic fender does not have this feature,
it does not offer the same pull through
strength as a Marine Guard™ fender.

APPLICATIONS

Versatile & Easy
Installation
The Marine Guard™
foam-filled fender design
allows easy installation in
a variety of ways, either
fixed (horizontally or
vertically) or floating.
In general, there are three ways of attaching a Marine
Guard™ foam-filled fender.
1) A fixed fender: Using double chain attachments, the
fender is held permanently in a fixed position. The
fender may be mounted horizontally or vertically in this
manner.
2) As a fixed/floating fender: Attached with fixed mounting
chains, allowing the fender to rise and lower with small
tidal fluctuations.
3) A floating fender: Using a sliding sleeve or ring around
steel piles, allowing the fender to float freely where
extreme tidal fluctuations occur.

A floating fender with sliding
sleeve and chain attachments.

A fixed fender with double 
chain

attachments
A floating fender with fixed
chain attachments
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High Energy Absorbing
Marine Guard™ foam-filled fenders have both a high-
energy absorption and low reaction force. They absorb 
up to 40% more energy than equally sized pneumatic 
fenders.

Marine Guard™ foam-filled fenders are fully functional 
even if the skin is punctured

Low Reaction Force
Marine Guard™ foam-filled fenders are designed and 
constructed to absorb energy at a higher rate and 
experience a substantially lower reaction force than 
pneumatic or buckling fenders.

As depicted in the graph below, buckling rubber fenders 
(graphed in red) reach nearly 80% of its reaction force 
within the first 25% of compression. Marine Guard™ 
foam-filled fenders have a gradual, sloping reaction 
force curve (graphed in blue) and experience less than 
20% reaction force at the same 25% compression.

Typically, fenders do not experience the total rated 
energy absorption during normal docking procedures 
meaning less fender compression. This equates to 
80% the reaction force of the vessel’s hull pressure will 
be experienced almost every time it docks wherever 
buckling style fenders are used.

Buckling style fenders will have a greater negative 
impact on docks, piers, wharves and vessels. A 
cost analysis would show reduced maintenance 
expenditures over time. Marine Guard™ foam-filled

Low Maintenance

PERFORMACE FEATURES

Unlike pneumatic fenders, there are no air 
pressure relief or inflation valves to maintain. Just 
install the fenders and expect many years of hassle 
free, dependable service.
Unsinkable
Marine Guard™ foam-filled fenders are 
constructed of closedcell foam, making them 
virtually unsinkable. This design will not explode 
or sink and it retains its energy absorbing and 
standoff capabilities even if the skin has been 
damaged fenders are the best protection for your 
investment!
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Laboratory Tested
Marine Guard™ fenders are tested for quality and performance by 
independent testing laboratories.
Our stringent quality control programs ensure our customers receive 
a fender of the highest quality, reliability and performance.
These programs meet all requirements of the U.S. Military Quality 
Assurance Specification MIL-I-45208.

FENDER TEST AT 60% 
COMPRESSION
Performed at University of California 
San Diego
CLP Structural Research Laboratories

Laboratory Tested
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MARINE GUARD FOAM FILLED FENDERS PERFORMANCE DATA

*ACTUAL VALUES MAY VARY PLUS OR MINUS 15% DUE TO VARIATIONS IN MATERIALS, TEMPERATURES, TOLERANCES AND 
SPEED OF COMPRESSION
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Marine Cushion™ 

Foam-Filled Marine Fenders
Marine Cushion™ foam-filled fenders are constructed with the same quality
materials and technology as our Marine Guard™ foam-filled fenders. Their proven reliability 
provides superior
and dependable protection to out perform other types of fenders in the toughest marine 
environments.

Marine Cushion™ External Chain & Tire Net
The fender’s chain & tire nets are constructed with only the toughest 
materials. Aircraft tires are used exclusively in the net construction 
along with heavy-duty chains and mounting hardware. All metal 
pieces are hot-dipped galvanized for excellent corrosion resistance 
and every chain intersection is secured with a shackle. Heavy-duty 
rubber tubing is used over the exposed lengths of chain to guard 
against abrasion.
Marine Cushion™ Fenders Skin
Like Marine Guard™ fenders, the Marine Cushion™ skin is made 
of a tough polyurethane coating. Nylon tire cord is also continually 
wound around the fender as the coating is applied, embedding the 
filament into the skin.
Marine Cushion™ Foam Core
The internal foam core is constructed of a 100% closedcell, resilient, energy absorbing foam. Heat lamination of the 
foam makes the core a single solid piece of foam with the laminated bond, between layers of foam, being stronger 
than the foam itself. No adhesives are ever used in the fabrication process, which will degrade over time and yield 
an inferior product.

Marine Cushion’s™ external chain & tire net surrounding the fender produces 
superior longitudinal strength and abrasion protection. By transferring tensile loads 
to the external net through the end fittings, stress on the fender is minimized. Like 
Marine Guard™ fenders, the Marine Cushion™ foam-filled fenders have high energy 
absorption and low reaction force characteristics, making the choice simple when 
berthing operations are being considered. We take the headache out of deciding which 
fender to choose by making the best fender available.
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STANDARD CAPACITY 
MARINE CUSHION FOAM FILLED FENDERS

ENGLISH SIZES

METRIC SIZES

Above information is for our Standard Capacity Marine Cushion foam filled marine fenders. Actual values for all sizes may vary 
plus or minus 15% from stated values due to variations in material properties, temperature, dimensional tolerance and speed of 
compression. Marine Cushion foam filled marine fenders are also available in Low Reaction, High, Extra High and Super High 
Capacity models.

OTHER TOUGH QUALITY PRODUCTS

Floating Monopile Donut Fenders Pile Coatings Resilient Buoys and Floats
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Quality and Testing Methods
•	Only	the	finest	quality	materials	are	used	in	manufacturing	a	Fernstrum	GRIDCOOLER®	keel	cooler.	Much	of	the	
materials	used	have	metallurgical	specifications	proprietary	to	Fernstrurn,	based	on	decades	of	manufac	turing	 ex-
perience	-	enhancing	the	durability	and	performance	of	the	product.
•	Quality	control	begins	as	soon	as	material	is	received.	All	material	is	100	percent	inspected.	No	random	sampling	
methods	are	used.	After	inspection,	raw	material	is	assigned	lot	numbers	for	traceability	throughout	the		 manufactur-
ing	process.
•	For	customer	protection,	each	unit	is	assigned	its	own	serial	number	and	inspection	sheet.	The	inspection	sheet	
tracks		 material	lot	numbers	and	the	results	of	all	testing	throughout	production.	Additionally,	employee	identi-
fication	is	recorded	for	each	step	through	the	production	process.
•	Experienced	craftsmen	use	only	the-finest	silver	brazing	alloys.	Less	expensive	materials	do	not	meet	Fernstrum’s	
high	quality	standards.
•	Multiple	quality	assurance	checks	are	made	throughout	the	production	process	-	including	two	separate	underwater	
air	tests	to	assure	the	integrity	of	brazed	or	welded	joints.
•	Cleanup	by	sandblasting	is	done	in	a	specially	constructed	semi	automatic	blasting	cabinet.
•	Ultrasonic	testing	is	used	to	check	the	brazed	joints	of	each	unit	to	assure	that	every	GRIDCOOLER®	keel	cooler	is	
of	superior	strength.	Each	unit	is	checked	for	dimensional	accuracy,	square	and	straightness.
•	On	successful	completion	of	all	quality	checks,	each	unit	receives	its	own	Quality	Assurance	tag	-	your	assurance	
of	excellence!
•	Each	unit	is	carefully	boxed	in	a	triple-corrugated,	weather	resistant	fiberboard.	Special	wood	crating	is	available	for	
long-term	storage	upon	request.
•	Each	GRIDCOOLER®	keel	cooler	is	shipped	with	all	the	gaskets,	washers	and	nuts	necessary	for	installation,	as	well	
as	with	installation	suggestions.
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Boudreaux meets a man on his Hawaiian vacation.
Boudreaux goes to Hawaii on vacation.
Down at de pool, a man sits down next to Boudreaux. Boudreaux says. “Hey, how you doing? My name is Boudreaux 
and I’m here on vacation. My house caught eetself on fire. I got a leettle extra from de insurance company. Dat’s how 
I came here on dis vacation.” “Well that’s interesting,” responded the man “I’m here from California. My house flooded. 
I used the extra insurance money for this vacation.”
“Mais dats good,” said Boudreaux “but let me axe you one ting. How de heck did you start de flood?”
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Aspiration
Make no little plans; they have no magic to stir men’s blood. Make big 
plans, aim high in hope and work. Daniel H. Burnham

Aspirin
They now have apill that’s half  aspirin and half  glue. it’s for people who 
get splitting headaches.
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The three great philosphical questions that all philosophers concern
themselves with are these:

Where did I come from (the question of origin)? 
Why am I here (the question of purpose)? 

Where am I going (the question of destiny)?

Origins

One of the many problems with evolutionary thought is this: How did
nonliving chemicals manage to organize themselves so as to spring to life?
Many believe that life began with a very simple life-form and gradually
developed into more complex life forms. The truth is, there is no such thing
as a “simple” life-form. Even the most simplistic living organisms are very
complex. Let’s consider a hypothetical simple cell, so simple that none like
I’m going to describe actually exist in our world. Our hypothetical simple
cell would need a vast number of internal parts- at least 239 protein
molecules, each containing 445 amino acids, all of which are made up of 10
to 20 atoms. Of the hundreds of different amino acids, only 20 are used in
proteins, and they cannot simply float around randomly. All 445 of them must
be lined up single file, in perfect sequential order, for the protein to
function. For a single cell to spring to life, 445 amino acids would have to
accidentally line up perfectly, not once, but 239 times to form 239 proteins
to spontaneously become a living cell. All things considered, a single cell
contains as much data as all the individual letters in the world’s largest
library- that’s about a trillion bits of information. So much for the
“simple” single cell.

Let’s assume no supernatural designer was needed for this elaborate process
of spontaneous generation. Let’s crunch the numbers and apply the laws of
probability to the spontaneous generation of a single living cell through
this illustration. Suppose you number ten pennies from one to ten and place
all ten of them in your pocket. When you reach into your pocket and randomly
select a penny, the odds of picking a specific penny are 1 in 10. But the
odds of pulling the pennies out in sequential order, replacing each penny
after it is selected, are 1 in 10 billion. That means you could try to
randomly select ten pennies in proper sequence 10 billion times before
getting it right. That could take years. Now compare that to the odds of the
simple cell getting organized by itself, and the impossibility of the task
become pretty obvious.

continued (end of Section D)


