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BLOODHOUNDS 
for mountain search 
There are many factors which con

tribute to a successful ground search for 
missing or lost individuals. A trained team 
of mountaineers specialized techniques of 
visual tracking, dog tracking along with 
good communication and organization all 
contribute to a successful search. Over 
the years, we have found trained or 
"tracking" bloodhounds to be an espe
cially valuable tool. 

The first champion bloodhound, 
called Druid, was born in 1857 and was 
owned by Napoleon 111. Since then, the 
bloodhound has distinguished himself as 
the greatest tracking dog in the world. 
The bloodhound's ability to differentiate 
man's scent is an amazing feat to watch. 

To dispel the all-to-common belief 
that the bloodhound's name comes from 

BY DAVE PARRY 

and rescue ••• 
sanquine tendencies, let me describe his 
nature. It is common knowledge in dog 
handling circles that the bloodhound is 
actually a very gentle and docile animal, 
admired and loved by all who come in 
contact with him. Love and loyalty are 
returned tenfold to those who take the 
time to show love and affection. The 
name bloodhound is of England derivation 
and means he comes from a blooded line 
or he is of good blood . The name has no
thing to do with his nature. 

In 1957, after several u nsuccessfu I 
searches fo r lost children, the Sierra Madre 
Search & Rescue Team decided to pur
chase a tracking bloodhound. There were 
only a few trained dogs in the State of 
California and none were for sale. We 
finally located the Mad Hatter of Clan 



Opposite- Handler Ray Smith 
closely follows Bloodhound Nick, 
an experienced tracker hot on a 
scent. 

Right- Bloodhounds can be trans
ported into the backcountry or over 
obstacles by a helicopter using this 
special dog harness. 

Dongan, otherwise known as Tuffy. He 
was three years old, cost $150.00 and 
weighed 150 pounds. He had never been 
trained to track. 

After a growling early resistance, 
Tufty finally settled down. His first 
search, which was for a hunter who had 
been missing for four days, was unsuc
cessful. Since then, Tufty has been in
volved in over 100 successful searches and 
is credited with saving many lives. One 
trail he tracked was 96 hours old . Since 
Tufty, the Sierra Madre Search and Rescue 
Team has had many bloodhounds that 
have distinguished themselves by helping 
find many lost persons in the city as well 
as in the mountains. At present the team 
has three operational dogs and two in 
training. 

Successful searches do not rely on 
the dogs exclusively, rather they provide 
an additional bit of information to assist 
the visual trackers . And with todays mod
ern search techniques bloodhounds sel
dom acutally find the victim. As soon 
as the hound has found the victim's trail 
and pointed out his direction of travel, 
men and helicopters leap frog ahead and 
usually reach the victim before the dog . 

Although bloodhounds have been 
highly successful , they do have their limi
tat ions. They are subject to fatigue and 
injuries, and have no direct way to com
municate to their handlers . 

Weather is by far the most uncon
trollable , influential factor in tracking. 
When it is extremely hot, the scent will 
dissipate. Heat is also extremely hard on 
the dogs. High winds can make tracking 
very difficult since the scent is blown over 
a large area. Tracking at night is usually 
best . 

The dogs are limited in their ability 
to negotiate rough terrain. We have man
aged to partially overcome this problem 
since the handlers are technical moun
taineers. We have developed specialized 
equipment to rai se and lower dogs over 

Continued 

Handler Ray Anderson carries 
a bloodhound as he is lowered 
down a series of cliffs. 
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SEARCH PREPARATION FOR BLOODHOUNDS 

THE SCENT GUIDE 
If there is a possibility that bloodhounds will be used for tracking, save valuable: 
time by doing this immediately-before the dogs are on the scene. • 

1. Determine location of personal effects of missing person. Th is to 
include clothing that has been worn or bedding that has been used . 
If a child, toys or other things a child may have played with could 
serve as a scent guide , but clothing is best. 

2. Be sure that no one touches these things. Allow no one to enter the 
room or area where scent guides are located, whether the objects are 
by themselves or with the effects of other persons. 

3 . The personal effects of the lost person should be put into a clean 
paper bag or carton. Do not touch any item with your hands or 
gloves. Pick up the personal effects with clean silverware, a clean 
stick, or a pair of p li ers or other metal instrument, to place these 
things in the above-mentioned containers. 

4. Take scent guide in container to the scene of the search and hold 
until you receive instructions from the bloodhound tracker. 

Caution: It is imperative that the scent guides are from the missing 
person and not someone else. This may take some particular care on 
the part of the person procuring the scent guide for the tracker. A 
mistake could cost a life, since the wrong scent means the wrong trail 
or no trail at all. 

THE STARTING POINT 

Locate person or persons known to have seen lost subject prior to d isappearance. : 
Have them stand by for questioning by the bloodhound tracker. .: 

There is often a choice as to where dogs will be placed on the scent, depending; 
• upon the terrain, weather, wind conditions, elapsed time, proximity of other ~ 
: people and number of other people . This will be decided by the tracker after~ 

interrogation. 

: IF DOGS ARE NEEDED THERE SHOULD BE NO DEL,A Y. IT IS HARDER: 
: TO TRACK IF THE SCENT IS OLD AND THE TRAIL BECOMES COLD. ' . 
~ .•••.••••••••.•...............•••......•••.....••.•..••...•••••••••..•...• ~ 

BLOODHOUNDS 
Contmued 

cliffs and waterfalls, and now have a har
ness for suspending dog s beneath a heli 
copter and flying them into the back 
country . 

The best scent guide is an article of 
clothing worn next to the skin of the lost 
person. Shoes, jackets, or scarves have 
been used successfully on occasion but do 
not always carry a distinctive odor. It is 
important not to touch or handle the ar
ticle to be used as a scent guide . The dog 
handler will use a clean kitchen utensil or 
stick to drop it into a clean paper bag. It 
is then taken directly to the dog. 

* 

-Dave Parry 
Sierra Madre, California 

* * 
This article is the first in our new 

department "Rescue," which will appear 
at irregular intervals. Our objective is to 
increase the flow of information be
tween mountain search and rescue groups 
throughout North America. If your team 
has specialized techniques, new equip
ment, a philosophy worth considering, or 
simply a desire to share your expertise, 
please feel free to use OFF BELAY as a 
medium of communication. 

Left- Sierra Madre team members 
Dave Parry and Ray Smith with 
Bloodhounds, Tracy and Nick. 

Below- A handler gives an 
uncontaminated scent guide 
to a search Bloodhound . 



The Sierra Madre Search and Rescue 
Team was formally organized twenty one 
years ago. Since then they have conduct
ed more than twelve hundred search and 
rescue operations, saving more than one 
thousand five hundred lives. This team of 
thirty three skilled volunteers is affiliated 
with the Los Angeles County Fire Depart
ment and the City of Sierra Madre Civil 
Defense. They regularly answer calls for 
help in fire, flood, and disaster emergen
cies within Los Angeles County. They 
also respond to many search and rescue 
calls throughout the State of California, 
Nevada, Arizona, and have participated in 
search operations as far away as Cedar 

Rapids, Iowa and Newcomb, New York. 
Several times each year the team is called 
to conduct operations in Mexico. 

The team is mobilized by a call to 
the Sierra Madre, California Police Depart
ment. The Police Department calls a team 
member, who in turn initiates the opera
tion. Each member is called and advised 
of any specialized mountaineering equip
ment he may need, such as snow shoes or 
ice crampons. Mobilization is expedited 
and operations are more flexible when 
each member keeps and maintains his 
personal equipment at home. Each mem
ber is packed and ready to sustain himself 
for three days in the field. Two trucks, 
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one a 4-wheel drive, are maintained at a 
central location, fully equipped with ra
dios and first aid gear. 

The team also maintains a vigorous 
mountain safety educational program, 
conducting lectures to both youth and 
adult groups such as civic, religious and 
educational organizations. Approximate
ly 5,000 attend team lectures each year_ 

The team has an annual budget of 
about $15,000 which comes exclusively 
from individual donations from the com
munity. 
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~ FILLER CAP STOVES 
FUEL TANK The elements common to 

small, self pressurizing, 
gasoline stoves are shown. 
The size, shape, and appear
ance may vary, depending 
on manufacturer and model. 

What piece of equipment is of 
universal interest to mountaineers? The 
temptation is to say climbing ropes, or 
ice axes. But judging from the response 
to articles we've run, it appears to be the 
lowly campstove. Everyone has one, or is 
getting one, or has opinions about one. 
Anyone who has climbed . for a year or 
more has had the opportunity to try 
several types and is aware of the prob
lems of mountaineering cookery. Thus 
when we ran the article "Light Weight 
Stoves" (OFF BELAY Number 6, Decem
ber 1972), the reader interest and response 
was impressive. We made immediate plans 
for a follow up article on stove main
tenance and repair. 

We have had to modify those plans 
somewhat. In 1972, we tested ten stoves, 
all fairly well known. In the intervening 
year, th e number of mou ntaineering/ 
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TESTS BY STEVE SABEL 

backpacking stove designs has tripled. 
Also, there was a tendency on the part of 
our readers to "over-interpret" the simple 
tests we ran. To provide more meaningful 
data and to include the many new stoves 
and inadvertent omissions, we undertook 
a complete new series 'of tests . This time 
twenty four stoves and more than one 
hundred tests were involved. 

While information on problems and 
maintenance was received, it was not as 
extensive as we had anticipated. Appar
antly, the typical campstove is a reliable 
creation. When problems were noted, 
they are mentioned with the tests of the 
stove involved . 

The climber is faced with a per
plexing problem when he decides to 
purchase a light weight stove. Now more 
than ever, there are plenty on the market 
to choose from. The "what to purchase 

problem" is two-fold . First of all, it is 
difficult to obtain comparative data on 
the performance and reliability of various 
products. This article is an attempt to 
collect this data and present it in a 
standardized, comparative fashion. The 
second factor is more complex and one 
we cannot help with . The prospective 
purchaser must define his requirements in 
a stove. These requirements must consider 
such varied factors as the type of moun
taineering, geography, elevations, temper
ature ranges, availability of water, size of 
party, types of shelter, cooking utensils, 
food preferences, safety, esthetics, and a 
myriad of others culminating with the 
most important-the personal likes and 
dislikes of the owner. The time required 
to boil a quart of water is not the total 
index of a stove's characteristics. 



All of the light weight stoves we 
tested fell into one of five categories based 
on t he fuel they burn-gasoline, L.P. gas 
(butane and propane) , kerosene , alcohol, 
and solid . If we restrict our emphasi s to 
those stoves specifically suited for moun
taineering, the last two categories drop 
out, leaving us with gasoline, L.P. gas, and 
kerosene . These three fuels are nearly 
equivalent in terms of heat producing 
capabilities, the differences being less than 
5 %. There are, however, considerable 
differences in the availability and cost, 
especially on an international basis. 

Stoves for each of these categories 
have certain characteristic design features 
in common . 

Gasoline Stoves 

When catalog shopping, be careful 
abput the term "gas." In North America, 
this word has become synonymous with 
gasoline . In Europe, where most of the 
stoves are made, and in other parts of the 
world, "gas" or " gaz" refers to liquid
petroleum gas-butane and propane. The 
international equivalents for gasoline are 
"petrol" or "benzin." 

The gasoline used in ligh t we ight 
stoves is not the same as the gasoline used 
in automobiles . The latter cont ains many 
additives which emit lethal f umes whe n 
burned, notably lead. This includes th t:: 
"no lead" and "clear" grad es of e ngine 
gasoline, which are not totally free of 
these dangerous additives. 

The gasoline for stoves is "whi te 
gas ," an additi ve free grade . T ru e white 
gas is often diff icu lt to fi nd. Its high 
volatility and expl osiveness (the same as 
ordinary gasoline) has resulted in storage 
and handling restrictions in populated 
areas. A modified white gas so ld as "stove 
and I an tern fuel" is more read i I y av ai I able, .- ■ • • • ■ ■ ■ ■ ■ ■ • • • • • • • • • • • • ■ • • • • • • • • • • ■ • ■ • • • • • • • • ■ • • • ■ ■ ■ ■ • • ■ • ■ ■ • • • • • • • ■ ■ ■ ■ ■ • • • • • ■ ■ 

though a bit more expensive. We asked • COMPARATIVE PROPERTIES AND COSTS OF STOVE FUELS . 
the Coleman Company how t heir fuel 
differed from commercial white gasoline; • 
Thayne Smith replied: "Coleman stove • 
and lantern fuel is a highly refined form 
of white gasoline. White gasoline, as you 
may know, contains a number of chemi
cals which, over a long period, can cause 
damage to the generating systems of 
stoves, lanterns and catalytic heaters. Our 
fuel undergoes three different refining 
operations to remove all of these im
punt,es. Therefore, it is naturally more 
expensive but as a result, will not damage • 
the appliance and has greater storage I ife." 
The manufacturers of most of the gasoline 

FUEL 

White Gasoline 

Lantern & Stove Fuel 

Kerosene 

Alcohol 

Propane 

stoves we tested recommended using , Butane 

COST PER HEAT PER 
GALLON POUND 

.75 -1.00 20,700 

1.00-1.70 20,000 

.60-1.00 19,810 

3.00 - 4.00 11,620 

------ 21,070 

8.00 - 12.00* 21,320 t 

*Cost range for cartridges, extrapolated to one gallon. 

. 
POUNDS PER: 

GALLON 

6.152 

6.152 

6.822 

6.836 

4.240 

4.840 
lantern fuel in preference to commercial 
white gasoline. Under ordinary conditions 
stove performance is identical. But in 
extreme cold, the higher volitility of white 
gas may boost fuel pressure and heat out

t All heat values are expressed in BTU's (British Thermal Units). 

put. 

• A BTU is the amount of heat required to increase the tern- : 
: perature of one pound of water by one degree F. : 
······ ·······················j,j ;.1 ■ 11 ■■■■■■■■■■■■ ......................................................... . 
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Efficient Blue Flame Inefficient Yellow Flame 

VALVE WIDE OPEN 

Gasoline stoves vary in size and 
shape, but have certain common features . 
Fuel from the tank enters a vaporizing 
tube or chamber (on some stoves it's called 
a generator), where it changes from liquid 
to vapor . It then passes out through the 
burner and is ignited. A control valve 
regulates fuel flow and flame intensity. 
Individual stoves usually differ in only 
two design areas-the fue l transport and 
the burner system. 

Most smal I stoves use a simple wick 
feed. Capilarity draws fuel up the wick to 
the metering valve, but some internal 
pressure, created by preheat, is needed to 
force the fuel on through. Larger, more 
sophisticated stoves dispense with the 
wick and use a positive acting pump and 
syphon tube. The pump pressurizes the 
fuel tank with air and forces fuel out. 
Pump stoves are much less temperature 
sensitive, since fuel flow can be initiated 
and maintained without preheat. 

Burners fall into one of two cate
gories. Virtually all gasoline stoves use a 
"plate" or "target" burner. A narrow jet 
of unmixed vapor phase fuel exits from a 
simple needle-hole nipple, shoots upward, 
and strikes a target plate. Syphon action 
pulls in outside air, which is mixed into 
the fuel in the turbulent "impact" zone. 
This fuel/air mixture flows around the 
plate and burns with an efficient blue 

Double Cone Blue Flame 

The "plate" or "target" burner is 
used on most small gasoline stoves. 
It is enefficient at low output levels 
because of inadequate mixing. 

flame. The efficiency depends on how 
well air is mixed into the fuel, which in 
turn depends on how fast and hard the 
fuel stream hits the plate. This type of 
burner works best at high output levels. 
As the stove is throttled down, the jet 
velocity is decreased and the mixing action 
decreases along with it. Eventually a cut 
off point is reached. The jet no longer 
strikes the plate and the flame takes on an 
inefficient,oxygen starved, yellow, candle
like appearance. Thus most gasoline stoves 
are great for boiling water, but not for 
simmering stew. 

Only two gasoline stoves used the 
alternate "ported" burner design . The 
ported burner, however, is used on all 
butane and propane stoves. The fuel again 
leaves a simple needle-hole nipple, but 
this time enters a premixing chamber. 
This chamber is vented so that air is drawn 
in by syphon action . The premixed fuel 
and air is then distributed to numerous, 
tiny "ports" in the burner head. Each 
"port" supports a tiny flame, sufficiently 
separated from the others so that addi
tional secondary air can be drawn in for 
complete and highly efficient combustion. 
Stoves using this burner concept can be 
throttled down to very low heat output 
levels without loss of efficiency. They 
will not only boil water, but will also 
simmer the stew without burning it. 

~ Secondary Air Mixing 

•.i, 

Primary Air Mixing 
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The "ported" burner is used 
on all L.P. fuel stoves and a 
few gasoline stoves. It is high
ly efficient at all ·output levels. 

VALVE BARELY OPEN 

For any gasoline stove to function 
properly, the liquid gasoline must be con
verted to a vapor . This will not occur 
unless the vaporizer (or generator) is hot. 
In operation, that from the burner is 
transferred to the vaporizing tube, but 
starting requires a special operation called 
"priming." A small amount of fuel is 
placed in a shallow depression (variously 
called a priming, preheating, or spirit cup) 
at the base of the vaporizing tube and 
ignited. By the time it burns out, the 
vaporizing tube is usually not enough to 
start the stove . An eyedropper is a help
ful accessory for transferring priming fuel. 
Some climbers prefer carrying a small 
container of alcohol or cigarette lighter 
fluid for priming. Other possibilities in
clude solid fuel pellets, Sterno, or fire 
starters such as Meta Burning Paste .or Fire 
Ribbon. For stoves with pumps, there is 
a shortc:ut priming procedure. Pressurize 
the tank and briefly crack the control 
valve open, allowing a small amount of 
fuel to run down the vaporizing tube. 
Lighting this will supply the necessary 
preheat. But be sure to practice this pro
cedure outside. Too much fuel produces 
a tent-consuming blaze. 

When you first buy a new gasoline 
stove, it's a good idea to flush out the 
tank with a load of fuel. This will clean 
out any dirt or soldering flux left over 
from the manufacturing operation. Th is 
simple procedure, suggested by Ed Good
dart of Antelope Camping Equipment 
in Cupertino, California, can eliminate 
future clogging problems. 

Kerosene Stoves 

Kerosene stoves were once expedi
tion standards, though they seem to be 
now relinquishing this role to newer de
signs. Still, in many parts of the world, 
kerosene is the only readily availablP. fuel. 
Groups trekking in Nepal and other 
Asian countries and in many parts of 
South America have found white gasoline 
and butane may be impossible to obtain, 



but kerosene to be readily available. 
Because of its lower volatility and negli
gible explosion hazard, there are fewer 
shipping restrictions, another expedition
ary consideration. In Europe, kerosene 
is marketed as "paraffin ." 

Kerosene stoves are similar in design 
and function to gasoline stoves. Pumps, 
however, are standard equipment, neces
sitated by the low volatility of the fuel. 
The control valve and safety valves are 
also replaced by a single air-bleed valve. 
The pump and air-bleed in combination 
control tank pressure, fuel flow, and heat 
output. 

The fuel leaves the tank and pass
es through a preheating/vaporizing tube 
which is directly heated by the flame. 
Thus once started, cold has I ittle effect 
on performance. The stove must be prim
ed to start it. Kerosene can be used as the 
priming agent, but is not recommended 
since it quickly coats the stove with soot 
and a gummy residue. Alcohol is the 
preferred priming fuel. 

Kerosene is somewhat messier than 
11asoline since it has an oily texture and is 
slow to evaporate if spilled. Some climbers 
object to the odor, though this is no longer 
a problem, since odor-free grades are 
available. Optimus will be marketing an 
odorless kerosene through their outlets in 
1974. One of the most attractive cha r
acteristics of kero~ene is its safety. Unlike 
gasoline and L.P. gas, there is no explosion 
hazard and it is slow to igni te if spilled. 
It is one of the few fuels approved for 
marine use. It should be given serious 
consideration by youth and Scout ing 
groups requiring simple, safe stoves. 

Liquified-Petroleurn Gas Stoves 

L.P. gas is a totally different concept 
in light weight stoves. The fuel is a true 
gas (vapor) which has been liquified by 
pressure and is stored under pressure in a 
sealed, metal cartridge or canister. If it 
were not stored under pressure, it would 
vaporize instantly. 

First of all, the term L.P. gas actu
ally stands for two distinct types of fuel 
which are not interchangeable. The type 
used in most I ight weight stoves is butane. 
It liquifies at a relatively low pressure, 
which permits it to be stored in a thin, 
light weight cartridge. The second fuel in 
this category is propane. Its liquefaction 
and storage pressures are much higher, 
necessitating a thicker, heavier cartridge. 
The additional weight of the fuel contain
er makes it impractical to use propane in 
a backpacking stove. It is most com
monly used for multi-burner car-camping 
stoves, and in stoves for campers and 
trailers. A further complication is that 
there are two kinds of butane, which 
differ slightly in their molecular arrange-
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ment. Most manufacturers use normal
butane. The other type is iso-butane, 
which is more volatile and has a higher 
vapor pressure than normal-butane. Bern
zomatic cartridges are filled with iso
butane and certain others may contain a 
mixture. 

Most L.P. stoves are extremely 
simple-a connecting device to secure a 
cartridge, a valve to release fuel and con
trol its flow, and a burner to shape the 
flame. No priming, no pumping, no need 
to handle or transfer fuel. For obvious 
reasons, this kind of stove is increasing in 
popularity, but there are a number of 
misconceptions concerning the fuel and 
its performance. 

First of all, most butane stoves 
operate on a simple vapor-feed principle. 
The cartridge stands upright (or nearly 
so) . Liquid settles to the bottom and 
self pressurized vapor collects on top. It 

Some of the butane 
cartridges available today. 

10,000 

The effect of temperature and 
elevation on the performance 
of vapor feed butane cartridges. 
Vapor generation will not occur 
in the shaded range. 

20,000 30,000 

ELEVATION FEET 

is this vapor that is released into the stove. 
Under normal conditions, this type of 
vapor-feed stove works wel I. Stoves 
of this type were used successfully by 
the American Mount Everest Expedition· 
(which contributed towards their boom 
in popularity). However, reports of re
duced efficiency and even non-function 
under certain cold weather mountain
eering conditions began to appear. This 
led to a variety of conjectures, since 
conditions on Everest were cold or colder 
than those encountered in the U.S. and 
Canada. It was even suggested that the 
European made cartridges used on Everest 
were pumped up to a high pressure. 

The explanation is quite simple. 
The pressure of a liquified gas depends 
only on temperature: In the case of bu
tane, this pressure drops to 14.7 psi at 
roughly 32 degrees Fahrenheit. Since at
mosphere pressure at sea level is 14. 7 psi, 
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WIND - Blows away insulating 
layer of steam. 

WIND - Increases heat loss from 
surface of pot. 

WIND - Deflects the flame 
away from pot. 

WIND - Extracts heat in passing 
through flame. 

WIND - Cools the stove, reducing 
fuel generation . 

Wind is the most severe external influence, 
since it effects the system in several ways. 

the pressure inside is the same as that out
side so that the butane is now trapped. 
It can't get out. If the temperature drops 
even lower, so will the pressure, and the 
stove will suck in air to equalize the pres
sure. There are two ways to release the 
butane from the cartridge-warm it until 
the inside pressure exceeds that outside, 
or take it to a higher elevation, where the 
outside pressure has dropped below that 
inside. Working in combination, the two 
effects compensate each other. At high 
elevations, butane can be used at lower 
temperatures. For example, 10,000 feet 
is equivalent to warming 20 degrees F. at 

sea level; 20,000 feet equals 35 degrees F. 
The usable temperature range of a 

vapor-feed butane stove can be expanded 
by keeping the fuel warm . Wrap the 
cartridge in unused clothing for transport 
and keep them in your sleeping bag at 
night. Insulate the stove and cartridge 
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A typical, liquid feed 
butane cartridge. 

CHECK VALVE ALLOWS REMOVAL 

GERRY L. P. GAS FUEL SYSTEM 

from cold and wind during operation. If 
necessary devise an aluminum foil shield 
to reflect some of the burner's heat onto 
the cartridge. Under extreme conditions, 
preheat the cartridges with a candle, 
match, or pocket handwarmer, though 
this approach requires obvious caution. 

Theoretically, iso-butane is a better 
fuel for cold conditions. It has a built in, 
22 degree F. advantage over normal
butane. To our knowledge only the 
Bernzomatic cartridge is filled with iso
butane, but we were unable to obtain any 
for test. 

While most of the butane stoves 
tested were vapor-feed (6 of 9), E.F.I. 
(Gerry, Universal, Medalist) and Optimus 
both introduced butane stoves which 
operate on the new, liquid-feed principle. 
The conversion the butane from liquid 
to vapor occurs after it is extracted from 
the cartridge. This feed system is essen
tially independent of temperature, since 
very little internal pressure is needed to 
force a sizeable amount of I iquid butane 
out of the cartridge. An internal wick 
arrangement draws the fuel into the stove 
where it is flashed into vapor form for 
burning. 

Liquid-feed stoves do not suffer a 
cold weather performance loss to the same 
extent as conventional vapor-feed stoves. 
Only the vaporizing chamber needs to be 
preheated for efficient generation, rather 
than the entire cartridge and contents. 
In extremely cold conditions, preheating 
the vapori zer will speed warm up. 

Alcohol Stoves 

The final category of light weight 
stoves uses alcohol. The simplest and 
most familiar example is lhe folcJing 

Sterno (jellied alcohol) stove. Even in the 
more elaborate stoves, the fuel simply 
burns in an open cup. It is this simplicity 
which is its greatest appeal. 

Alcohol is a much less efficient fuel 
than the others discussed. Its heat output 
per pound is considerably lower, as is the 
rate of burning. The stove must be de
signed to effectively trap and channel th is 
reduced output to the pot. On the plus 
side, alcohol is an explosion proof fuel, 
making it one of only two fuels approved 
for use on boats. This fact is a useful 
shopping tool, since alcohol is often sold 
as "marine stove fuel." 

Safety Considerations-Gasoline Stoves 

Stoves are high pressure, high tem
perature appliances which use a highly 
inflamable, explosive fuel. Considering 
this, rhe designers have done a remarkable 
job of building safety into their products. 
Most accidents involving stoves are a 
"people" problem. No matter how well 
designed, no stove is idiot proof. Take 
thissituation reported by Edward Goodard 
of Antelope Camping Equipment, Cuper
tino, California: "We had a stove come in 
very black with a burnt out relief valve. 
It had been used in the following fashion. 
Three stoves were placed under a five 
gallon bi/lie can, and rocks and dirt were 
piled around to close off the area and get 
faster heating. Needless to say, the stoves 
overheated and blew gasoline all over the 
place. People don't realize the potential 
danger. This customer said his stove is 
always black because he starts it by 
drenching the stove and the ground in a 
circle around it with gasoline and lighting 
the whole mess. Claims that's the only 
way to get one started!" 

While this case is a bit extreme, it is 
representative of the most common prob
lem encountered with gasoline stoves
improper use which results in overheating. 
All gasoline stoves are equipped with a 
safety pressure release valve. Most often, 
it is built into the filler cup. It is designed 
to release internal pressure before it can 
build to explosive levels should the stove 
malfunction or be abused. According to 
information furnished by Optimus, gaso
line stoves normally operate at an internal 
pressure of 7 to 10 pounds per square 
inch. Their safety valves are designed to 
pop at 65 psi and each stove is proof 
pressure tested at 100 psi before a ship
ment . In operation, temperatures in the 
tank should not exceed 150° degrees F. 

What can cause the ten fold pressure 
build-up sufficient to blow the safety 
valve? Here are some possibilities: 1. Us
ing too large a pot which reflects excessive 
heat onto the tank. This can be a problem 
on low profile stoves where the pot sits 
very close to the tank. 2. Improvised 



windscreens wh ich 1channel excessive burn
er heat to the tank . 3. Using the stove in 
an enclosed area which restricts normal 
cooling. 4. Running the stove dry. 
Evaporating fuel in the tank keeps the 
temperature down. There is a sudden 
temperature rise as the tank runs dry. 
5. Over priming. The "drench" tech
nique causes tank pressure to soar. 6. Im
properly positioned heat shields. If the 
stove has one, it should be between the 
burner and the tank, and there should be 
an air gap between the shield and the tank. 
7. Dirt and crud on a normally reflective 
heat shield or tank will increase heat ab
sorption. Keep things clean and shiny. 

In the field, it may be difficult to 
distinguish between an excessive pressure 
build-up and a premature release caused 
by a malfunctioning valve. Safety valves 
age. Because of constant exposure to 
high temperatures, the spring may lose 
its timber and the rubber seal may warp, 
stick, or crack . Spilled food can clog the 
whole works. Once it has released, it may 
not resea l proper ly. With an old valve, 
there is not only the danger of premature 
release, but also of no release when one is 
needed . Replace the safety valve on your 
stove regularly, and always carry a spare. 

The release of a safety valve is in 
itself a hazardous event. The jet of fuel 
vapor (or liquid if the stove has been 
over-filled) ignites itself from the nearby 
burner and shoots flame into the air . The 
distance depends on the pressure build up 
and may be sufficient to start a tent 
blaze . When using a gaso line stove, keep 
this possibility in mind. Always position 
the stove so the valve points away from 
people and is not near flamable materials. 

Safety Consideration-Butane Stoves 

The opening comments of the pre
ceding section on gasoline stoves apply 
equally to butane stoves. No stove is idiot 
proof. Let's begin with another classic 
horror story. The explosive failure of a 
Coleman cartridge on a Gerry Mini Stove 
was recently publicized in SUMMIT Maga
zine . Here's what happened. "The stove 
was placed beneath an eight quart corn 
cooker. The area around the pot was seal
ed with rocks and dirt." Thus the stove 
in essence was inside of a self heating 
oven. Eventually the inevitable happened. 
The seal inside the cartridge gave way in 
a blinding flash of flame. 

Butane cartridges must meet th e 
standards established is specification DOT 
2P and all cartridges sold in the U.S . must 
state this conformance on its label. The 
specification states in brief, "One out of 
each lot of 25,000 containers or less, 
successively produced per day shall be 
pressure tested to destruction and must 
not burst below 240 pounds per square 

inch gage pressure. . . If the test con
tainer shall fail, the lot shall be re
jected . .. " Because the manufacturer 
builds in his own safety factor, the actual 
failure point is closer to 280 psi. lnci
dently, most American made cartridges 
are manufactured by the same company, 
then marketed under various brand names. 

The temperature equivalent of the 
240 psi minimum burst strenqth is 228° F. 
for normal-butane at sea level and a few 
degrees lower at mountaineering eleva
tions. For iso-butane, the equivalent 
temperature is 200° F. Again, the manu
facturer's built in safety factor makes 
this figure a bit higher in actuality. 

In operation butane cartridges 
should stay relatively coo l. Temperatures 
should not exceed 120° F., which can be 
comfortably hand held and will keep 
internal pressures below 60 psi for nor
mal-butane . The potential causes of 
overheating are the same as with gaso line 
stoves. Use a reasonable size pot and do 
not inclose the cartridge when improvising 
a wind screen. It's good practice to 
periodica ll y check the cartridge tempera
ture with your hand. 

Special precautions should be taken 
when installing, removing, or replacing 
cartridges. These operations are best 
performed outside the tent away from any 
flames. There is always a slight loss of 
butane, even with resea ling cartridges. 

The Test Program 

We received many comments on our 
1972 test program along w ith suggestions 
on how to improve it. One thing quickly 
became clear though. Many people did 
not go beyond the boiling time com
parisons, and as we've already stated, 
there's more to stove performance than 
laboratory boiling tests. 

It would be physically impossible 
to conduct tests which duplicate all the 
possible conditions of the mountaineering 
environment. The best we can do is to 
isolate the two principle factors, wind and 
cold and devise simple tests which will 
yield an index of their effect. Each stove 
was subjected to the following three tests, 
which are not meant to duplicate any 
specific set of field conditions: 

1. Normal- The stove, fuel and 
surroundings were at an average ambient 
temperature of 65 degrees F. Tests were 
conducted indoors in a wind-free environ
ment. 

2. Windy- The stove, fuel, and 
surroundings again were at an average 
ambient temperature of 65 degrees F ., 
but an artificial "wind" was directed at 
the stove during the run. A small 
household fan was the "wind" and, at the 
test distance of five feet, produces an air 
velocity of 4 to 5 miles per hour . 

3. Cold- The stove, fue l, and 
accessories were chilled overnight in a 
freezer bringing them to minus 5 degrees 
F. The test was run with the stove sitting 
in a tray of solid ice, a lso at minus 5 
degrees F. The ambient air temperature, 
however, was 65 degrees F. 

To provide a constant for com
parison, the same pot (2 quart size) was 
used for all tests . One quart of water was 
brought to a full, rolling boil while re
cording time vs temperature. Fuel con
sumption was measured by weight loss 
and the average fuel rate and efficiency 
were computed. During the course of the 
tests, notations were also made on the 
ease of hand ling, operational problems, 
priming and warm up time, appearance, 
flame control, and anything else that came 
to mind . Each test was an independent 
entity, with the stoves allowed to coo l 
down between runs . 

Over 100 hours of testing was in
volved . All tests were performed by Eagle 
Scout candidate Steve Sabel as a public 
service to the mountaineering community. 

Butane Stoves 

Bernzomatic ST880 Porta Cooker 15 
Bluett S-200 Camping Gaz 12 
Gerry Mark II Mini Stove* 14 
Gerry Infrared Stove/Heater 14 
Mountain Products Auto Stove 13 
Optimus 731 Mousetrap 15 
Primus 2255 Ranger 13 
Rich-Moor/Alp Model 7000 16 
Rich-Moor/Alp Model 7100 16 
*Also marketed under the 
Universal, Medalist, Browning, 
and E. F. I. labels. 

Propane Stoves 

Coleman 5418-708 17 
Rich-Moor/Alp Model 1400 17 

Gasoline Stoves 

Coleman 502-700 Sportster 26 
Glay Enders 9063 Benzin Baby 25 
M.S.R. Model 9 18 
Phoebus 625 Camp Stove 19 
Phoebus 725 Camp Stove 18 
Optimus BR Pack Stove 20 
Optimus 80 Pack Stove 23 
Op ti mus 99 Pack Stove 20 
Optimus 1118 Pack Stove 21 
SVEA 123R Pocket Stove* 22 
*Also included in the 
Optimus 88 Cook Set. 

Kerosene Stoves 

Optimus OOL Collapsible Pack Stove 24 

Alcohol Stoves 

Optimus 77 A Storm Cooker 25 

Other 

Zip Ztove 24 
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GARCIA CAMPING GAZ S-200 
BLUETT S-200 

The Bluett S-200, now distributed 
under the Garcia label, is the standard of 
butane stoves. For nearly a decade, it was 
the only one sold in the United States. 

The Bluett was introduced here as a 
result of the 1963 Mount Everest Expedi
tion, which used them exclusively above 
base camp_ Glowing reports of their per
formance caused a surge of interest and 
many units were and continue to be sold 
to backpackers and mountaineers. 

When we published the resu lts of 
our 1972 stove tests, many readers took 
exception to the results. Our tests had 
shown a significant performance loss 
under windy and cold conditions, the 
common mountaineering bugaboos. As 
Walt Fricke, our Rocky Mountain corres
pondent put it: 

It came as a complete surprise to 
me to read that the Bluett butane stove 
will not boil water. I've used one since 
1964, and boiled lots of water in "psy
chological" times of 5-10 minutes. Of 
course, I live in Colorado and have gener
ally used it above 8,000 feet. And I once 
made soup on it while standing in stir
tups at a hanging bivouac at 13,600 feet 
in mid-September with the stove half on 
a snowy three inch ledge propped up by 
my knees, so I am clearly prejudiced_ And 
it is hard to beat that instant starting_ 
Perhaps the conclusion one should draw 
from tests is that the stove is not too good 
in cold temperatures at sea level. In the 
winter in Colorado I generally use a white 
gas stove if I am using a tent, but prefer 

Number PJrt 

24-22 Burner 

ln1ec tor Unit 
24-23 Support (4) 
23-29 Cart r; dge Holder 
25-9 Ba se 
N-19 
776 
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Control Valve As~embly 
Piercing Needle 

24-22 

Fuel 
Weight of Stove 
T ype of Cartr idge 
Weight of Cartridge 
Capacity of Cartridge 
Maxi mum Pot Ring 
Minimum Pot Ring 
Base Dimensions 
He ight 
Price of Stove 
Price of Cartridge 
Price of Windscreen 

Butane 
12 oz 
Bluet t 
10 oz 
6.7 oz 
6 in 
2¼ in 
6½ in 
9 in 
$7.45 
$0.75 
$0.90 

my Bluett for snow caves or igloos, since 
they are plenty warm /28 degrees F and 
above) for butane, and gasoline stoves 
stink up a cave something terrible com
pared to a Bluett." 

Kenn Carpenter of Everett, Wash
ington added: "The wind and cold tests 
should have been conducted with the wind 
deflector which is available as optional 
equipment. The other stoves tested all 
had wind screens supplied as standard 
equipment. In all honesty, it appears that 
the Bluett was unfairly compared." Sev
eral other •·eaders felt the tests were too 
severe, an argument we've answered else
where. 

Thus, when it came time to retest 
the Bluett, we we re especially careful and 
this time ran the stove both with and 
without a windscreen. Th e resu lts were 
enlightening, as the performance data 
show, and compliment rather than con
tradict the earl ier report. The Bluett 
suffers a performance loss under cold and 
windy conditions regardless of whether a 
windscreen is used . In fact, a windsc reen 
helps only in the wind_ For all other con
ditions including normal, the screen de
creased output, since it shie lds the cart
ridge from the flame. It stays cooler-the 
stove runs slower. At five degrees below 
zero IF ), the stove did not generate unt il 
warmed by holding a lighted match against 
the cartridge. It then began with a low 
flame which grew w ith t ime !evident in 
the performance graph) . 

How can these resu lts be reconciled 
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(A) - Without Windscreen 

with the reader comments? First of all, 
the' discussion of butane as a fuel points 
out the effect of altitude. Walt Fricke's 
13,600 foot bivouac is equivalent to 
warming the cartridge approximate ly 24 
degrees at sea-level. Mount Everest 
elevations 120,000 feet average) are equiv
alent to 37 degrees warmer. These effec
tive temperature differences have a mark
ed effect on the performance of any vapor
feed, butane appliance. 

The reader comment received show
ed that the Bluett had its true afficianados. 
Most cited the ease of starting, I ight 
we ight, and ve ry fine, low-level heat con
trol. Almost al l emphasized the need for 
ground lor snow) insulation, wind shield
ing, and preheat for extremely co ld con
ditions. One comp laint showed up regu
lar ly-a potential hazard. Don Deck of 
La Mesa, Ca lifornia provided the fo llowing 
description: 

When an expended canister is re
moved, the spring loaded plunger which 
forms the seal may not move out to its 
proper "reloading" position riue to gum 
or frozen liquid_ The result is that the 
"knife" which punctures the new canister 
punches a hole before the rubber on the 
plunger makes its seal. The resultant 
sudden and complete release of a fresh can 
of butane can create an explosion if other 
flame is nearby- and at the least results 
in complete loss of the fuel-which occurs 
too fast for any effective remedial action. 
I have seen this occur on a number of 
occasions. The solution is to always check 
the position of the plunger before pro
ceeding to install the new canister. If not 
fully extended-so the knife blade cannot 
be felt with the finger-the plunger can be 
"pried" into place with a coin or pocket 
knife_ 

This sudden re lease of butane, as 
Kenn Carpenter pointed out, can also 
freeze hands, fingers, or face, especially 
in winter. Walt Fricke adds: 

The rubber seal on the bottom of 
the spring loaded, sliding sleeve may be 
cracked, warped, or hardened. Perhaps 
extreme cold can or could effect this part_ 

N w C 

10.0 25.0-172° 25.0 
15.0 25.0-192° 25.0-202° 

27.9 36.0 17.5 
16.3 41.3 21.5 

2.8 1.4 0.7 
1.1 1.7 0.9 

22% (17%1 36% 
38% (15%1 (29%1 

{8)-With Windscreen 

I always eyeball this seal before inserting 
a new cartridge. Of course, if I found 
it to be apparently defective in the hills 
I'd use it anyway, lacking an alternative, 
but with proper escape precautions against 
the possibility of an explosion_" 

Many readers cautioned not to re
move an empty cartridge inside a te nt or 
near an open flame. "Empty" cartridges 
may sti ll ' contain some fuel, which is re
leased when the stove is disassembled. 
One m inor complaint was that the height 
of the stove, coupled with a large pot, was 
top heavy and "tippy." 

Pl ur1ger ~ 

Ru I 1 be r ______..., '"-:.:.:.:.:.:.~~ Seal , 

CORRECT 

Pry Here _____,, 

Exposed Knife~ 

INCORRECT 



PRIMUS RANGER MINISTOVE NO. 2255 

Fuel 
Weight of Stove 
Type of Cartridge 

Weight of Cartridge 
Capacity of Cartridge 
Maximum Pot Ring 
Minimum Pot Ring 
Base Dimensions 
Height 
Price of Stove 
Price of Cartridge 

Butane 
15½ oz 
Primus 
Bernzomatic 
11½ oz 
8 oz 
5 in 
2½ in 
11 X 13 in 
7½ in 
$10.75 
$0.96 

Primus, a name well known in the 
annals of exploration, now belongs to the 
Sievert Company and legally may be 
applied only to L. P. gas (gaz) fired 
appliances. The Ranger Ministove No. 
2255 was their entry into the butane 
stove field and the second to appear on 
the U. S. market . 

The Primus is a vapor feed stove 
with a tripod frame which holds the 
cartr idge above whatever the stove is 

standing on. I t is one of the few stoves 
which can be placed directly on a tent 
floor w ith minimal danger. The tripod 
design takes up more room than any other 
stove, but provides excel lent stab i lity. 
Unfortunately, the pot support does not 
extend this stability to the pot, and could 
use a bit of redesign. Low level flame 
control was exce llent. 

No reader comments were received. 
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N w C 

Boiling Time (Minutes) 7.5 25.0-194° 19.5 

Fuel Burned (Grams) 14.2 40.8 15.8 

Fuel Rate (Grams/Minute) 1.9 1.6 0.8 

Fuel Efficiency 44% (15%) 40% 
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MOUNTAIN PRODUCTS (M.P.C.) AUTO STOVE 

This new import was a last minute 
submission. Mountain Products of Wenat
chee, Washington plans to make it avai l
able by 1974. 

Though the design concept is simi
lar to the Bluett- stove mounted atop 
fuel cartridge, the Auto Stove is different 
in its detai ls. It operates on the vapor 
feed principle and has a large ported 
burner. There is no base beneath the 
fuel cartridge. Th e stove can be purchased 
with a handy op tion- a bui l t -i n flint l ight
er. If the cartridge is warm enough to 
produce vapor, the stove is instant start
ing- turn the valve with one hand, flick 
the lighter w i th the other. But don't 
bother if the cartridge is super cold. 

Fuel 
Weight of Stove 
Type of Cartridge 
Weight of Cartridge 
Capacity of Cartridge 
Maximum Pot Ring 
Minimum Pot Ring 
Base Dimensions 
Height 
Price of Stove 
Price of Cartridge 

Butane 
12¼ oz 
M. P. C. 
10oz 
6¾ oz 
5½ in 
1 in 
3½ in 
7¼ in 
$8.25 
$0.53 

The Auto Stove cartridge is super
ficially sim ilar to the Bluett, but includes 
a special mount ing ring on top. The stove 
clamps on to this ring. Thus no other 
cartridge can be used. Once install ed, the 
cartridge cannot be removed unti l it is 
empty. 

Th e Auto Stove has good normal 
cond itions performance, but shows a fall· 
off under cold and windy conditions. The 
cold fa ll -off is, of course, a vapor feed 
system characteristic. Virtually no vapor 
is generated at five below, so it took 
three matches and about a minute to warm 
the burner enough to produce a flame 
wh ich did not fli cker out. Once going, 
the output increased steadily. 
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Boil ing Time (Minutes) 7. 0 25.0-184° 23.8 

Fuel Burned (Grams) 12.6 34.6 15.2 

Fuel Rate (Grams/Minute) 1.8 1.4 0.6 

Fuel Efficiency 50% (18%) 41 % 
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GERRY MINI STOVE MARK II 
UNIVERSAL SIERRA STOVE 
MEDALIST SIERRA STOVE 
E.F.I. MODEL 200 MINI STOVE Fuel 

Weight of Stove 
Type of Cartridge 

Weight of Cartridge 
Capacity of Cartridge 
Maximum Pot Ring 
Minimum Pot Ring 
Base Dimensions 
Height 
Price of Stove 
Price of Cartridge 

Butane 
7¾ oz 
Gerry 
Coleman 
Thermos 
E.F.1. 
10½ oz 
6 oz 
4 ½ in 
4 ½ in 
4 ½ in 
5 in 
$10 .50 
$0.98 
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A "Mini Stove" by any name is an 
E. F. I ndustries product. E. F. stands for 
"Explosive Fabrication," a title which has 
nothing to do with camp stoves , but refers 
to a process for forming ! arge hem i
spherical par t s of aero-space applications. 
When that industry hit a slump a few 
years back, Vice President and avid back
packer Craig Stead suggested diversifying 
into consumer products such as light
weight stoves. The stove variously mar
keted under the Gerrv, Universal,Medalist, 
and E. F. I. labels is the result. 

The E. F. I. stove has a modernistic 
design which breaks down into a package 
compact enough fo r a coat pocket. The 
framework is superficially similar to the 
Richmoor/ Alp series, which was deve
loped independently in England, but op
erates on a different principle. The 
butane cartridge, marketed under the 

same series of names, reseals itself and can 
be removed from the stove even when full. 
The stove also accepts the Coleman and 
Thermos cartridges. 

The stoves operate on the new 
liquid-feed principle and do not rely on 
internal pressure to force fuel from the 
cartridge. Consequently, low temperature 
performance is excellent. This supply 
system insures a high fuel output level 
which in turn provides good performance 
in both cold and windy conditions. It is 
easy to assemble, start up, and control 
even at low output levels. There is a 
slight tendency to flare dur ing start up, a 
characteristic of liquid feed systems, but 
the flaring is less than tha t normally en
countered with gasoline stoves. The flM
ing quickly disappears as the valve stem / 
vaporizer wa rms up, but fuel economy 
suffe rs slightly during this phase. In ex-

Boiling Time {Minutes) 

Fuel Burned (Grams) 

Fuel Rate (Grams/Minute) 

Fuel Efficiency 

(A) - First Ouart Boiled 

tremely cold conditions, preheating the 
valve assembly may speed warm up. 

Most of the comments we received 
related to the original, Mark I des ign . 
According to Craig Stead of E. F_ 1., the 
Mark II incorporates a number o f im
provements, among them are "a dual 
filtration systern, a structurally stronger 
reflector, base, and valve body for greater 
rigidity and less vibration, and a redesign 
ed carburation system." Th e most com -

TIME - MINUTES 

N w C 

IA) 8.0 17.5 13.5 
IBI 8.0 

(A) 15.3 25.4 14.0 
(Bl 12.3 

(Al 1.9 1.5 1.0 
(Bl 1. 6 

(Al 4 1% 25% 45% 
(Bl 47% 

(Bl-Second Quart Boiled 

mon compla int was internal clogg ing, on 
which E. F. 1. made the following addi
t iona l comments: "With the Mini Stove, 
Mark I, some customers experienced 
problems with plugging of the stove 
orifice. This was caused by ,nanufacturing 
techniques used at the time as well as the 
lack of a dual filtration system. Life tests 
run on the Mini Stove, Mark II have shown 
them to be much more resistant to this 
orifice plugging problem. Therefore, we 
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Boiling Time (Minutes) 

Fuel Burned (Grams) 

Fw'!I R(lte (Grams/Minute) 

Fuel Efficiency 

(A)-First Quar t Boiled 
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15 20 

TIME - MINUTES 

N w C 

(A) 14.0 25.0-184° 25.0-194° 
(Bl 12.0 25.0-185° 

(Al 3fi.8 37 .3 36.2 
(Bl 15.4 32.1 

(A) 2.6 1.5 1.5 
(Bl 1.3 1.3 

(Al 17% (17%) (18%) 
(Bl 41% (19%) 

(Bl-Second Quart Boiled 
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GERRY INFRARED BACKPACK STOVE/HEATER 
E. F. I. MODEL 500 I. R. STOVE/HEATER 

Fuel 
Weight of Stove 
Type of Cartridge 

Weight of Cartridge 
Capacity of Cartridge 
Maximum Pot Ring 
Minimum Pot Ring 
Base Dimensions 
Height 
Price of Stove 
Price of Cartriciae 

Butane 
17½ oz 
Gerry 
Coleman 
Thermos 
E.F.I. 
10½ ox 
6 oz 
4½ in 
4½ in 
4½ in 
7 in 
$2 1.50 
$0.98 

This is also an E.F.1. product, an 
attempt at a dual function appliance. The 
literature calls it a stove and heater. A 
better description is to cal! it a heater 
which can be pressed into duty as a stove. 

We exper ienced considerable diffi
culty with starting the Infrared Stove. It 
had a definite tendency to flare to tent 
searing proportions during warm-up, and 
was very slow to stabilize. Cold and wind 
compounded these start-up problems. 
Th e stove is extremely inefficient during 
this warm up period, which takes approx 
imately seven minutes. Once the massive 
burner head is properly preheated, the 
valve can be opened wide w ithout creat
ing a flare up and the stove hums along 
with no external f lame. 

The concept of a combined stove 
and heater has m erit, espec ially for wi nter 
mountaineering and rescue work. How
ever, the flaring problem makes it danger
ous for use inside of a tent. Additional 
development work is needed to produce a 
design which wil l couple safety with dual 
functi on. 
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0 10 15 20 25 

TIME - M INUTES 

N w C 

Boi l ing Ti me (M inutes) 5.5 8.5 12.0 

Fuel Bu rned (Gram s) 16.8 19.6 12.0 

Fuel Rate (Grams/Minut e) 3.1 2.3 1.0 

-feel we have corrected the problem noted : 
Fue l Effic iency 37% 32% 52% 

by some of your readers." • 
Other minor comments were related : 

to the stove's external design . The stove : 
is supported by a narrow rim of metal • 

which is not totally stable in sand or snow. : With this stove, the A . B. Optimus hang of it though, low level heat control 

This base also gets too hot to use direct ly : Company enters the L .P. gas (gaz) field. is possible. 

on a ten t floor. Some sort of rigid, insu- : It will be introduced here in 1974. An The location of the control knob 

lating base platform, such as a piece of : advance prototype was submitted for test. seems to have been chosen for esthetic 

plywood helps considerably. Bob Cald - : The. stove incorpora tes several ino- rather than practical considerations . I t is 

well, of Sunnyvale, Ca lifornia brought up : vat1ons. First of all, it uses liquid feed, recessed in to the meta! framework which 

another problem and a solution: "The • which makes it much less sensitive to low gets too hot to touch after a few minutes 

stove provides fine support for medium : temperatures. Secondly, the wire frame- of use. This compounds the control 

to large pots, but small pots or cups won't : work wh ich supports the pot is more than problem. A redesign was suggested to 

fit. I solved this bv making a metal insert : it seems. It's actually a hollow preheating Optimus, which they wi ll incorporate in to 

with a central hole about two inches in = tube. The liquid fuel passes through the the final design. 

: · metering valve into the preheating tube The stove has excellent wind char

: where it is vaporized and warmed by acteristics, again partially a ttributable to 

• direct contact with the flame, a concept the preheating system which keeps the 

11 1111111111111111111111111111111111: similar to the Coleman gasoline camp- stove generating. More importan t is the 

: stoves. The stove quickly reaches maxi- extremely small gap between the burner 

• mum output and continues to generate at head and the bottom of the pot , which 

: a high level. limits flame deflection and the amount of 

: What's the penalty? - a touchy con - air passing through the flam e. 

• trol valve. Fuel accumula ted in the pre- The stove started quickly at 5 

• heating tube causes a 2 to 3 second lag degrees below zero F. Upon opening the 

: time between a valve adjustment and the valve, th e re was a hissing sound . This was 

- associated response at the burner. Untll not fuel coming out, it was air going in. 

: you get used to it, there's a tendency to When the pressures equa lized, the liq u id 

• turn the stove off w hen you merely want- fuel wicked into the valve by cap ilary 

: ed to turn it down. Once you get the action, ignited shortly afterward, and --

Fuel 
Weight of Stove 
Type of Cartridge 

Weight of Cartr idge 
Capacity of Cartridge 
Max imum Pot Ri ng 
Minimum Pot Ring 
Base Dimensions 
Height 
Price of Stove 
Pr ice of Ca rtridge 

Butane 
11¾ oz 
Optim us 
Coleman 
10½ oz 
6 oz 
4¾ in 
4¾ in 
8 X 4 in 
51/1 in 
$ 12.95 
$0 98 

quick ly built to maximum output. In 
colder condit ions, a match held under the 
preheating tube would undoubted ly speed 
sta r t up. 

The very sligh t tendency to flare 
during start up is a characteristic of liquid 

feed, bu t the am o unt ts m in im al because 
th e ca rtr idge si ts ve rt icall y . The fl are 
ceases af ter a few seconds of wa rm up. 
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---: BERNZOMATIC ST880 BACKPACK PORTA COOKER 

-------• -

Publication dead li nes did not pe rmit 
proper testing of this last minute sub
m ission. The stove a rr ived in time, bu t 
we were unable to locate a nearby source 
of Bernzomatic cartri dges. Al though the 
stove wi 11 physically accept a Primus 
car t r idge, t he performance wou ld not be 
representative. Bernzo matic cartridges 
are f illed with isobu t ane, which is more 
volatile than the no rmal butane in other 
cartridges. 

Instead of a twist type control 
knob, the stove has a linear, slide valve for 

control valve is extremely susceptable to 
accidental opening during transport, mak
ing removal of th e cartridge mandatory . 

Fuel 
We igh t of Stove 
Type of Cartridge 

Weight of Cartr idge 
Capaci ty of Cart r idge 
Maxi mu m Pot Ring 
Minimum Pot Ring 
Base Dimensions 
Height 
Price of Stove 

I so butane 
14½ oz 
Bernzomatic 
Pr im us 
11 ½ oz 
8 oz 
4 in 
2 in 
8 in 
10 in 

15 



RICHMOOR/ALP 7000 
VANGO CAMPET S-7000 

These stoves were developed by 
Allan Baxter of Allanter Instruments, 
Ltd., an English firm, and are sold under 
the Rich-Moor/Alp label in the U.S. and 
the Vango label in Scotland. Their ap
proach to the cold weather problem is 
unique. The stove itself, though exter
nally similar to the E. F. I. Model 200, is 
a traditiona l vapor feed design. The 
cartridge however, is at the end of a 15 
inch rubber hose. Thus it can be placed 
as close to the stove as necessary to insure 
adequate preheat, or in extreme cases can 
be kept warm inside of a sleeping bag. A 
somewhat longer hose would be helpful 
for the sleeping bag approach though. 

Another attractive feature is cart
ridge interchangeability. The stove can 
be used with either Bluett sty le or Primus 
type cartridges. Since the valve attaches 
to and stays with the fuel container, the 
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Fuel Butane 
Weight o f Stove 6 oz 
Ty pe of Cartridge Bluett 

Primus 
Bernzomatic 

Weight o f Cartridge 10 or 11 ½ oz 
Capacity of Cartridge 6.7 or 8 oz 
Maximum Pot Ring 3½ in 
Minimum Pot Ring 3½ in 
Base Dimens ions 3½ in 
Height 3¼ in 
Price of Stove $13.95 
Price of Cartr idge $0.98 
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stove can be removed and disassembled 
at any time, even when using Bluett 
cartridges. 

The Model 7000 and the 7100 are 
simi lar except for size - 3½ inches com
pared to 4¾. The burner design and valve 
are identical. Performance under normal 
conditions is equivalent, but the larger, 
aluminum reflector of the 7100 seems 
more effic ient than the smal ler, dull steel 
reflector of the 7000 under cold or windy 
conditions as shown by the test results. 
The larger base also provides more stabi l
ity. 

Our tests were conducted with the 
butane cartridge positioned about six 
inches away from the stove. Nothing was 
done to either insu late or preheat the 
cartridges, despite this obvious possibility, 
so that all tests would have a common 
base. There was no observable perform· 

-Normal 
Windy 

11111111111111 Cold 
• Boiling 

0 10 15 20 25 

TIME - MINUTES 

N w C 
Boiling Time (Minutes) (A) 10.0 25.0-182° 25.0-202° 

(Bl 9.5 
Fuel Burned (Grams) (A) 13.8 34 .7 17.4 

IBI 14.5 
Fuel Rate {Grams/ Minute) (A) 1.4 1.4 0.7 

(B) 1.5 
Fuel Efficiency IA) 45% (18%) (36%) 

(B) 43% 

(Al - With Bluett Cartridge (B)-With Primus Cartridge 

ance difference between the Bluett and 
Primus fuels. 

The operating instructions contain
ed this warning: "The cartridge must be 
kept upright at all times. If tilted, liquid 
gas will flow through the hose to the 
burner with dangerous result." Because 
of this ominous sounding statement, we 
intentionally tipped the butane cartridge 
to see what happened. The flame flared 
yellow and rose to a height of six inches 
as liquid butane entered the system. 
There was no sudden or significant in 
crease in burning rate. With a pot on the 
burner, the effect was scarsely visible . 

The ye llow flare died out and the stove 
resumed normal operation a few seconds 
after the cartridge was righted. The 
warning appears to be a bit of overstate
ment. You don't want to tip the cart
ridge or leave it on its side, but it's cer
tainly not a disaster if it should momen
tarily fall over. 

A third stove, the Rich-Moor/Alp 
7320 also manufactured by Allanter, was 
not avai lable for testing. It is a two
burner butane stove, but does not utilize 
the remote fuel system of the other stoves . 
The burners and reflectors are similar to 
the Model 7100. 

RICHMOOR/ALP 7100 
VANGO CAMPET S-7100 

Fuel 
Weight of Stove 
T ype of Cartridge 

Butane 
6 oz 
Bluett 
Primus 
Bernzomatic 
10or ll½oz 
6.7 or 8 oz 
4½ in 
4½ in 0------------------...... 

Weight of Cartridge 
Capacity of Cartridge 
Maximum Pot Ring 
Minimum Pot Ring 
Base Dimensions 
Height 

4½ in 0 

Boiling Time (Minutes) 

Fuel Burned {Grams) 

Fuel Rate (Grams/ Minute ) 

Fuel Efficiency 

(A) - With Bluett Cartridge 

16 

10 IS 20 

TIME - MINUTES 

N w C 

IA) 9.5 
(Bl 9.5 25.0-196° 18.5 

(A) 13.6 
IB) 14.3 43.0 21.1 

(A) 1.4 
(8) 1.5 1. 7 1.1 

(A) 46% 
(8) 44% (15%) 30% 

(B )-With Primus Cartridge 

2S 
Price of Stove 
Price of Cartridge 

3¼ in 
$12.95 
$0.98 
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RICHMOOR/ALP 7400 

Fuel 
Weight of Stove 
Type of Cartridge 

Weight of Cartridge 
Capacity of Cartridge 
Maximum Pot Ring 
Minimum Pot Ring 
Base Dimensions 
Height 
Price of Stove 
Price of Cartridge 

Propane 
5½ oz 
Turner 
Bernzomatic 
30.6 oz 
14.1 oz 
4½ in 
4½ in 
5½x13in 
7 in 
$9.95 
$1.50 
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0 10 15 20 25 

TIME - MINUTES 

N w C 

Boi l ing T ime (Minutes) 7.8 21.0 16.5 

Fuel Burned (Grams) 13.1 32.7 12.2 

Fuel Rate (Grams/ Minute) 1.8 1.6 0.7 

Fuel Efficiency 48% 19% 51% 

The Rich-Moor/Alp 7400 was one 
of two propane stoves subm itted . (The 

other was a Coleman. ) Nearly all the 

we ight of th is system is concentrated in 
the propane cylinder, which is the style 

used for propane torches. A Tempest II 
was the cy linder used in our tests. The 
advantage of propane is instant cold 
weather starting; the pena lty is weight. 

~······································································································································ ------

----------------

A bit heavy for weekend moun
tainee ring, but th e Coleman Propane 
Model 5418-708 may be worth co nside r
ing for exped ition basecamps and camp
ground use . 

The sto ve is un effect ed by co ld 
beca use of the h igh vapor pressure of th e 
propane fu e l. The effect of w ind was 
minimal. 

Fuel 
Weight of Stove 
Type of Cartridge 
Weight of Cartridge 
Capacity of Cartridge 
Maximum Pot Ring 
Minimum Pot Ring 
Base Dimensions 
Height 
Price of Stove 
Price of Cartridge 

Propane 
32 oz 
Coleman 
13 oz 
16.4 oz 
6½ in 
1¼ in 
13 X 14 in 
10½ in 
$13.95 
$1.79 

COLEMAN PROPANE MODEL 5418-708 
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0 5 10 15 20 25 

TIME - MINUTES 

N w C 

Boiling Time (Minutes ) 4.8 6.0 4.8 

Fuel Burned (G ram s) 18.2 19.4 20.8 

Fuel Rate (Grams/Minute) 3.8 3.2 4.4 

Fuel Efficiency 34% 32% 30% 
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PHOEBUS 725 

Fuel 
Weight of Stove 
Capacity of Stove 
Maximum Pot Ring 
Minimum Pot Ring 
Base Dimensions 
Height 
Pump 
Price of Stove 

N w 

Gasolim 
30 oz 
7¼ oz 
5 in 
3 in 
4¾ in 
4¼in 
No 
$16.50 

Boiling Time ·{Minutes) 7.3 11.5 

Fuel Burned (Grams) 13.8 29.1 

Fuel Rate (Grams/Minute) 1.9 2.5 

Fuel Efficiency 48% 23% 

These two stoves were introduced 
to the U. S. market just over a year ago. 
Th e Phoebus 725 is the smaller weekend 
model and the Phoebus 625 is the larger 
expedit ionary model. They differ in 
design as well as size. 

The Model 725 is a low profile 
(stable), wick feed, plate burner, though 
the target plate differs somewhat from 
those used on the other stoves. Th e valve 
assembly includes a nipple cleaning device. 
It must be primed to start. The stove 
comes in a carrying case/can, which un
fortunately does not appear su itable for 
use as a cooking pot. A spare parts kit, 
consist ing of gaskets, fuel nipple, and 
needle valve, is included. 

The performance of thi s stove was 
very consistent, with virtually no cold fall
off and minimal wind fall-off. Th e wind 
performance is probably due to the well 
sh ielded burner modification. 

The larger Phoebus 625 is remini
scent of the blowtorch/stoves plumbers 
use to melt lead. Its output enhances that 
similarity. While lacking in esthetics, the 
stove is remarkably efficient and logged an 
under four minute boiling time. It is a 
pump feed and consequently self priming. 
But be careful not to let out too much 
fuel. The stove has a unique ported burn
er. Two simple adapter rings convert what 
appears to be a classic plate burner design 
into an easily controlled, more effic ient, 
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TIME - MINUTES 

A. Filling Screw 
B. Pot Supports 
C. Handwheel 

A 
D. Burner Spindle 
E. Windshield 
F. Preheating Cup 

L G. Burner P!ate 
H. Burner Plate 
K. Stuffing Box 
L. Washer 
M. Burner Nipple 
N. Cleaning Needle 
T Heat Shield 
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MOUNTAIN SAFETY RESEARCH 
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(M. S. R.) MODEL 9 

Fuel Gasoline 
12 oz 

o---------------------
Weight of Stove 
Weight of Tank 
Capacity of Tank 
Maximum Pot Ring 
Minimum Pot Ring 
Heigh t 

4 or 5 oz 
19 or 32 oz 
5 in 

0 10 '5 20 

TIME - MINUTES 

N w 
Boiling Time (Minutes) 3.7 3.7 

Fuel Burned (Grams) 15.8 17.4 

Fuel Rate (Grams/Minute) 4.3 4.7 

Fuel Efficiency 42% 38% 

25 

C 

3.7 

15.0 

4.1 

44% 

Pump 
Price of Stove 
Price of Fuel Tank 

l¼in 
3½ in 
Yes 
$19.45 
$1.60 or $1.80 

The new Mountain Safety Research 
stove is a typica l Penberthy anachronism
total emphasis on functionality counter
balance by zero emphasis on esthetics. 

Th e M. S. R. Model 9 is the first 
new concept in gasoline stoves to appear 
in some time. There's nothing new in the 
components-it's all in the way they're 
put together. The most interesting inno
vation is the remote fuel tank, a standard 
Sigg fuel bottle-one quart or one pint, 
take your choice, since it must be pur
chased separately. The stove kit itself 



PHOEBUS 625 

Fuel Gasoline 
Weight of Stove 42 oz 
Capacity of Stove 17½ oz 
Maximum Pot Ring 5 in 
Minimum Pot Ring 3 in 
Base Dimensions 4 in 
Height 7¼ in 
Pump Yes 
Price of Stove $21.50 

N w 
Boiling Time (Minutes) 3.8 25.0-178° 

Fuel Burned (Grams) 17.7 69.2 

Fuel Rate (Grams/Minute) 4.8 2.8 

Fuel Efficiency 38% (10%) 

ported burner. However, this modifica
tion and the lack of a tru ly effective 
screen appears to cause the significant 
wind fal l-off noted. 

Len and Marie Brooks of Palo Alto, 
California sent in the following comments 
on the Phoebus 625: "The rem ovable 
control knob and shaft assembly has a 
slot at the end of the shaft which engages 
a cotter pin in the matching sha ft pro
truding from the stove. This cotter p in 
must be correctly oriented or the slot 
won't engage. It also tends to bend out of 
alignment too easily because of its small 
size. A spring pin would have been a 
much better solution. We use a nail. The 
knob on the shaft is large and the shaft is 

long, thus allowing one to grip the knob 
with the whole hand. This is fine, but on 
a cold morning with heavy mittens on, 
it's all too easy to use too much force and 
strip the internal gears, which aren't very 
strong. A smaller knob, shorter shaft, or 
stronger gears could avoid this problem. 

In all other respects the stove is out
standing,particularly for winter camping_" 

.,.. im Arnstein of Precise Imports 

replied, " The only change planned for the 
Phoebus sto ve is replacement of the cotter 
p in on the adjustment knob with a 
squared o f f, ,.,RI, male f i tting_" This was 
a direct response to the su ggestion of 
Len Brooks. 
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A. 
B . 
C. 
D. 
E. 
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Pump/ Fill er 
Pot Supports 
Handwheel 
Burner Spindl e 
Windshield 
Preheating Cup 
Damper Cap 
Inner Damper 
Stuffing Box 

•................................ . , .... .. ... , ... ..... .. .......... . .. ..........•........................................................... 

consists of pump, burner assembly, wind 
screen, and tin cup. The pump screws 
into the fuel bottle to feed the stove. The 
control valve is also on the pump assem
bly. Originally, M. S. R. recomme nded 
using the pump instead of the normal cap 
at all times. This was an attractive fea
ture since it total ly eliminated open fuel 
bottles and was the sa fest place (damage
wise) to store the pum p. A seal problem, 
however, has resulted in a new set of 
instructions recommen ding removal of the 
pump for transport. 

The burner assembly consists of a 
conventional plate burner at the end of a 
six inch metal tube. An aluminum cup 
supports the burner and holds the four, 
bent-wire pot supports. A fiber base 
below the cup provides partial insulation , 
though additional insulation is needed to 
protect a tent floor. The burner assembly 
must be elevated approximately one inch 
when used with a one quart fuel bottle to 
make the pot sit level. A flint "sparker" 
is included for matchless starting. 

The w indscreen and reflector are 
made from heavy gage aluminum foil and 
are a rea l, Rube Goldberg affair. Non e 
the less, what thi s funk y arrangement 
lack s in esthetics, it makes up in efficiency 
by providing 100% w ind protecti on. Th e 
screen is lite rally w rapped a round th e po t 
and contains no vent holes. Air for com· 
busti o n is drawn in beneath it. Spec ial 
care mu st be excersized in handling th e 

reflector and screen. It's raw, sheared 
edges are extremely sharp and caused a 
nasty cut on our tester's hand. 

M. S. R. instructions state that the 
"reflector and ring are sized for a three
quart pan," which makes you wonder 
why they furnish a tin cup with it. To 
accomodate our two-quart test pot, we 
"trimmed the reflector and .. . made a 
suitable tuck in the windscreen." The 
resulting dat 0 shows remarkable speed and 
constancy . Used in this fashion, the stove 
was totally u neffected by external factors 
such as wind and cold. 

The pump makes the stove self
priming and the sparker makes it self
ignit ing during the priming phase only. 
Once the stove is generating, a match 
must be used, since the sparker is set too 
low. Also, the sparker cannot be reached 
once the windscreen is in place. 

Because the tank is isolated from 
the heat zone, there is little or no self 
pressurization. Periodic pumping is neces
sary to maintain output. Because of the 
distance between valve and burner, there 
is a pronounced lag between adju stment 
and respon se. Thi s, plus the high output 
design, makes low level adju stment touchy 
if not impossible. Quoting the M. S. R. 
instructi o n sheet, ''The Model 9 stove 
does not throttle down to a smooth low 
flame very well. The flame will oscillate 
between a small, blue flame and a candle 
flame. " 
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5 The Optimus Line E 
: The A . B. Optimus Company of : 
: Sweden submitted seven models for in- • 
: clusion in our studies . Among them were : 
! stoves quickly recognized by North Amer- : 
: can mountaineers-the timeless SVEA 123 : 
: and Optimus 80, the newer and increas- : 
: ingly popular models BR, 99, and 1118, the :: 
• worldwide standard for kerosene stoves- • 
: the Optimus OOL, and their latest entry- : 
• a remarkable butane cartridge stove. -
: The stoves themselves tend to be : 
: more familiar than the name on them, : 
: particularly if you have been climbing a : 
: while. Many of us sti ll remember them as : 
: Primus and much of the literature of : 
• mountaineering includes references to the : 
: name Primus. We felt some clarification • 
: was needed, and we got it from Gunnar : 
: Bark, president of Optimus, Sweden and : 
: Bengt F rieberg, president of their U. S. : 

0 ______________ ..,_ __ ...... _ 

: distribution firm. For many years, id~n- : 
• ti cal stoves were manufactured and carried • 
: both the Primus and Optimus names. For : 

§ ~1m!~e,i~:~t~~t:n~ ~f i~~tst:~:~~e~s : 

Fuel 
Weight of Stove 
Capacity of Stove 
Maximum Pot Ring 
Minimum Pot Ring 
Base Dimensions 
Height 

Gasoline 
26 oz 
2¼ oz 
5 in 
2¼ in 
5 X 5 in 
3 in 

0 S 

Boili ng Time (M inutes) 

Fuel Burned (Grams) 

10 15 20 25 

TIME - MINU TES 

N w C 

11.0 11.3 22.5 

14.9 23.2 19.5 

: changeable. A few years back, there was .: 
: a rea lignment in the business world of : 
: stoves. T he Optimus Company retained ,: 
• all righ ts to manufacture gasoli ne and • 
: kerosene stoves and has continued to do : 
: so u nder the Optimus name . Thus if you ·• 
: want a spare part for your o ld Primus, see : 

Pump No 
$18.95 

Fuel Rate (Grams/Minutel 1.4 2.1 0.9 
Price of Stove 

: the Optimus man . At the same time, the .. 
: Sievert Company acqu ired legal rights to : 
: the name Primus, but can only use it on : 
: L. P. gas stoves. Hence, the Primus • The Optimus BR was the beginning 

Ranger 2255, a butane, backpacking stove, : of the "new look"- modernistic instead of 
is manufactured by Primus-Sievert, a • classic. Both the BR and the 99 are 
division of Sievert, Inc. : attractive, functional designs. No fiddling 

Repair parts can be obtained for any : w ith comp licated windscreens- just open 
stove in the Optimus line, including : the box and go. Both stoves use the same 
SVEA. According to their catalog, each : tank, valve, and burner; the difference is 
model can be rebui lt from the tank up. : mostly in the box. The BR comes in a 
In the past, getting parts has been a prob- : stee l box with attached lid, which coubles 
lem, so Optimus is establishing a network • as the windscreen. The 99 comes in a 

.. of app roved service outlets throughout : dimensiona ll y similar aluminum box, but 
• the cou ntry, which should make parts and : the lid detaches for use as a cooking pot 
: repairs easier to find. : with about ¾ quart capacity. A separate 
: Many of the letters we received : wind shield is provided. The BR is also 
: dea lt with the Optimus line, indicating a : equiped with a large p lastic control knob 
: variety of problems, worn parts, and : on a long stem which remains cool during 
: minor failures . T hese are more an in- : operation; the 99 has the typica l, finger
: dex of their w idespread popu larity-over : searing metal key. Mechanically, they are 
: 200,000 units sold in the U.S. last year- : wick-feed, plate burners and require prim
• than any lack of re liabi lity. In fact, these • 
: stoves are the on ly ones with t ime proven : 
: performance in the U. S. Most of the : 

Fuel Efficiency 

ing for start-up. Both incorporate an 
internal cleaning device. 

As would be expected from stoves 
hav ing identical burning systems, the per
formances were nearly identical. The 99 
was more cold sensitive because its tank 
sits in contact with the metal base, whi le 
the BR tank is held one quarter inch above 
its base. Both stoves get very hot during 
operation . 

There have been scattered reports 
of these stoves regularly overheating and 
we suspect improper use of the chrome 
plated heat shie ld built into both stoves. 
Normally, there should be a minimum gap 
of ½ inch between the tank and shield, 
but rough transportation may disp lace 
the shield from its proper position. When 
this happens, the shield snaps tight onto 

; other stoves are relat ively new imports or : 
• new designs. : 
~ I 111111111 I I I I II 1111111111111111 I: 

OPTIMUS 99 
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0 10 15 20 25 

TIME - MINUTES 

20 

Fuel 
Weight of Stove 
Capacity of Stove 
Maximum Pot Ring 
Minimum Pot Ring 
Base Dimensions 
Height 
Pump 
Price of Stove 

Gasoline 
23 oz 
2¼ oz 
5 in 
2¾ in 
5 X 5 in 
3 in 
No 
$18.95 

Boiling Time (Minutes) 

Fuel Burned (G,ams) 

Fuel Rate (Grams/ Minute) 

Fuel Efficiency 

(Al - Without Windscreen 

N w 
(A) 11.8 
(Bl 14.0 

(Al 15.6 
(Bl 24.4 

(Al 1.3 
(Bl 1.7 

(A) 43% 
(Bl 27% 

(BJ - With Windscreen 

45% 29% 34% 

the tank, leaving no gap. With the shield 
in th is position , overheating and a b low 
out are likely. 

Franc is Wright of Atlanta, Georgia 
submitted a suggestion for us ing the con
trol knob of the BR for priming, eliminat
ing the easily lost eyedropper. "The knob 
retaining chain is normally attached 
through a hole in the metal shaft. A 
new hole is drilled in the plastic knob to 
accept the chain. The shaft tube can be 
dipped in the fuel tank and the original 
hole covered by the thumb and fore
finger. This traps fuel in the tube allow
ing it to be transferred to the priming 
pan; it is released from the tube by 
uncovering the hole. One or two dips 
are usually sufficient for starting." 

C 

25.0-1880 

13.6 

0.5 

(49%) 



Optimus No . 

Burner head 
Burner plate 

Vapouri zer, comp lete 
r>J ipp le 
V alve spindl e 
S tuffing bo ><: 
Gra ph ite pack ing fo r spind l e 
W ick with strainer cylinder 
Cleaning needle 

Sp ir i t cup 

Tank lid .,...ith packi ng a nd saf~t y valve 
Rubber packing for tank lid 

Support for cooki ng vessels 

O uter sp indle w ith whee l 

Chain with $ -hooks for wheel 

Pro tecti ng shi eld for tank 

Key fo r stuffi ng box a nd nipple 

389 
387 

SR 

193 
191 

197 
238 

"'• 387 
389 
239 
334 

290 
298d 

lie 

322c 

382, 

383 

343 
362 

~ 
193 

e---5' 
~ 191 

239 

362 

298d 

n 
FRANCIS H , WRIGHT 

--

--------

-----

-----------------------------

-------------

OPTIMUS 111B 

Visually the big brother of the BR, 
the Optimus 11/8 is much more. This 
expedition standard includes an efficient 
pump feed and an oversi ze p late burner 
for maximum output. The lid on the mod
ernistic, blue carrying case/ stand doubles 
as the windscreen . The control valve also 
includes an internal nipple cleaning device. 

A large, pump styl e stove li ke the 
Optimus 1118 can be operated in two 
modes. By pumping just enough to start 
it, it becomes a typical self generating 
stove . More pumping increases fue l flow 
and heat output . In this mode th e 1//8 
is a veritab le blowtorch. 
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The tests were run operating the 
stoves in both modes. Th e higher rate 

o _________ _. __ __. ___ .._ 

0 S 10 1S 20 2S 

Fuel 
Weight of Stove 
Capacity of Stove 
Maximum Pot Ring 
Minimum Pot Ring 
Base Dimensions 
Height 
Pump 
Price of Stove 

Jt 

11½-oz 
6 in 
3½ in 
7 X 7 in 
4 in 
Yes 
$32.95 

-216g 

8 211 

0 
1031 < 

/I' 
® [_!) 
390 389 

@ tr @ 
236 
Zl6g 251 269 

~ 
g 

2S9 

296g 

@ 

\ -
257 

00 ~ 387 
254 ~ ru tfi\ L ---~~-•'. Ii'. © 

333 
382e ,J 245 250 

Optimu s Nos I 111 I 11 1B Optimus N os I 
Burner w i th spi r it cup 206 206b W indshield I 

Spirit cup 296g 296g 
S trainer for burner 216g 216g Pump, comp lete 

N ipple 236 236g Pump rod w i th p iston 

C leaning needle. com plete 333 333 Piston rod nut 

Valve sp indle 384g 384g P,ston . complete 

M etal ring 390 300 Pi s ton nu t 

Stuffing bo~ 387 387 Leather cu p 

Graphi te packong for spindle 389 389 Pump knob 

Outer sp indle w1tli wheel 382e 382, Pump l id 

Chain with S •hooks fo r wheel 383 383 Pump valve. compl ete 

Fl ame r ing 211 211 l ead packing 

T IME - M INUTES 

N w C 

Boiling Time (Minutes) (A) 4.5 6.8 5.8 
(8) 8.5 23.0 

Fuel Burned (Grams) (A) 23.2 39.2 23.6 
(B) 23.7 32.1 

Fuel Rate (Grams/Minute) (A) 5.2 1.7 4.1 
IB) 2.9 1.4 

Fuel Effic iency (A) 29% 17% 28% 
IB) 28% 21% 

(Al-Maximum Output (B)~ Sel f Generating 

© 
(' 
~ 

262 

rmlll!ll' 
266 

lij)J 
263 

~ 
264 

111 I 11 1B 

1031 I 1001 

240 240 
245 245 
250 250 
254 254 
257 257 
259 259 
251 251 
269 269 
262 262 
265 265 

2<0 

mode s1gni ficant1y decreased boi ling tim es 
and comp lete ly overshadowed the effects 
of wind and cold . Significantly, there 
appeared to be little loss in effic iency 
associated with high burning rates. How
ever, the 11/8 is somewhat less efficient, 
fuel-wise, than the average stove tested. 

The stove case gets very hot and 
must be insulated below. The large plastic 
contro l knob thankfu ll y stays cool. The 

heat sh ield caution outlined for the 
Optimus BR also applies to the 1118. 

The 1118 wi ll , in a pinch, burn or-
dinary leaded gasoline, bu t be sure th e 
ventilation is more than adequate. Lead 
fumes are deadly. A nearly identical 
Model Ill (different burner) uses Ke rose ne 

~ 

~ 
298 e 'ij 298d 

393• 

' © 
lie 

~ 
362 

322e I 
Optimus Nos I 111 I 111 0 

Socket 264 264 
Spiral sprin g 266 266 
Rubber cone 263 263 

Tank l id w ith packing 296e 2911d 
Rubber pack ing 11, 11 , 

Support for cooking ves se ls 322e 322e 

Key for nipple and stuff ing box 362 362 

Screw for fattening tank 393, 393• 

Protecting sh ield for lank 341 J,ll 
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SVEA 123R 

;!" 
)' - ' 

-~~ 

The SVEA 123 is one of the stoves 
which prompted considerable mail, a di · 
reel index of the number of units in the 
fie ld. Most of these letters are summariz
ed in the one received from Max Menafee, 
Columbus, Ohio : ''There is a reason why 
the SVEA 123 is the standard of light· 
weight stoves. In many months of use at 
all altitudes up to 15,000 feet, it has never 
failed. " 

The SVEA 123 is a wick-feed, plate 
burner of traditional design. The stove 
itse lf is simi lar to the Optimus 80, but has 
a smaller tank and a different windscreen. 
The basic stove is also the keystone of the 
Optimus 88 Cook Set and can be used 
with several different Edelweiss-type cook 
sets. While the external appearance has 
not changed for generations, there have 
been gradual improvements. The valve 
assembly has been redesigned (the new 
one has fins), and current models use a 
stronger joint configuration for brazed 
tank base. The latest improvement is a 
bui lt-in cleaning system. Turn the valve 
fu ll open and an internal needle pushes 
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Weigh t of Stove 
Fuel Capac ity 
Max imum Pot Ring 
M inimum Pot Ring 
Base Dimensi ons 
Height 
Price of Stove 
Price of Stove plus 

Optimu s 88 Cooker 

carbon accumulations out rather than in 
as the old clean ing accessory did. 

We tested the SVEA 123R in its 
standard configuration and with two d if
ferent cook sets. The standard configura· 
tion proved extremely succeptable to 
wind. The use of cookers improved wind 
performance. The standard configuration 
was also very succeptable to contact with 
cold . Notice the word contact. The stove 
primed easily and began to generate well. 
But as the stove warmed, a water film 
formed beneath the tank, which then 
rapidly cooled it to a temperature below 
self-generation. The flame went out. 
Again the use of cookers decreased this 
problem. These results emphasize the 
need for ground insulation and wind pro
tection. 

The most efficient combination was 
the compact, one-quart Optimus 88 Cook 
Set (includes stove). Unfortunately, the 
single, small pot is insufficient for more 
than two people . The larger Edelweiss
type, while moderate ly improving wind 
and cold performance, seemed to decrease 

18½ oz 
4 oz 
5 in 
1½ in 
3½ in 
5 in 
$16.50 

$1 9.95 
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Boiling Time (Minutes) 

Fuel Burned (Grams) 

10 15 

TIME - MINUTES 

w 
25.0-142° 

26.9 

20 

C 

16.5-190° 

13.1 

25 

Fuel Rate (Grams/Minute) 

Fuel Efficiency 

N 

7.0 

16.5 

2.4 

40% 
1.1 0.8 

(25%) 

normal condition efficiency. This effect 
is difficu lt to explain. There are several 
styles of two-quart, two pot cookers, and 
only one was tested. 

The SVEA 123R must be primed to 
start, but several readers fe lt it was not 
necessary to remove the screen to do so. 
It is if you take fuel from the tank with 
an eyedropper, but they recommend a 
second separate container of fue l, alcohol, 
or cigarette lighter fluid. Wilfred Ogl esby 
of Torrence, Ca lifornia mentioned diffi
cult priming at altitudes above 10,000 
feet . This is probably a temperature 
effect rather than an altitude effect. 
Several primes may be necessary if the 
stove is cold , or sitting on a cold surface. 
There were also reports of the safety valve 
problem discussed with the Optimus 80 
stove, plus occasional reports of a simi lar 
problem on the newer valves on well used 
stoves. Edward Goodard of Antelope 
Camping Equipment Manufacturing Co. 
Cupertino , California describes the prob
lem and the fix: "If the stove over heats, 
the relief valve lets go and may not reseat. 
Often the valve has stuck slightly to the 

seat. When it lifts, it pulls the rubber plug 
out of the cavity in the poppet on one 
side. The spring load is not enough to 
push the rubber plug back in place. By 
taking the valve assembly apart and push
ing the rubber plug back in, everything 
works fine. One should replace the whole 
cap but this fix is worth knowing when 
you're in the wilderness and there is no 
new cap. Another form of failure occurs 
when the heat of the ex ternal fire or 
overheating of the stove is enough to 
make the spring lose its strength. In this 
case the spring or the cap-relief valve must 
be replaced. I've stretched the spring in 
the field and made it work until I could 
get home and put on a new cap." 

Ed aslo defines an aging problem 
and its cause: "Many uses or letting the 
stove burn dry, chars the wick brown. 
The stove will not burn hot /poor genera
tion) . The normal fix is a new wick. In 
the field I've found that the old wick can 
be worked up around the end of the wire 
and the wire screening wrapped to hold it 
there. This has finished out a trip and 
possibly a couple more before a new wick 
becomes mandatory." 

w 
a: 100 ::, OPTIMUS 88 STOVE AND COOK SET ,-. .. 
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o._ __ ...._ __ _. __________ _ 
0 10 15 20 25 

TIME - MINUTES 

N w C 
Boiling Time (Minutes} 8.0 13.0 8.0 
Fuel Burned (Grams) 14.4 21.6 14.3 
Fue l Rate (Grams/Minute) 1.7 1.7 2.0 
Fuel Efficiency 46% 3 1% 47% 
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-- OPTIMUS 80 --------- Fuel - Weight of Stove -- Capacity of Stove -- Maximum Pot Ring - Minimum Pot Ring - Base Dimensions 
Height 
Pump 
Price of Stove 

Gasoline 
18½ oz 
4½ oz 
3 ¾ in 
2 in 
3½ X 3½ in 
5¼ in 
No 
$14.95 

t-

'" :,: 

~ 
er: 
:,: 

:1. 
0 

I 

w 
er: 
:::, 
t-
<( 
er: 
w 

i 
t-

200 

150 

100 

50 

-Normal 
Windy 
Cold 

• Boiling 

o----------------------0 

-- Boiling Time (Minutes) -- Fuel Burned {Grams) 

10 15 

TIME - MINUTES 

N 

7.5 

14.0 

w 
·15_3 

24.0 

20 

C 

10.5 

12.8 

25 

- The Optimus 80 is one of the The stove must be primed to start 
standards of weekend mountaineering, it and the standard eyedropper technique F'uel Rate {Grams/ Minute) 1.9 1.6 1.2 

: and one of the more frequently seen works best. During our cold test, a Fuel Efficiency 

: stoves. Prior to 1973, it was also manu- double prime was needed to overcome 
: factured by the Sievert Company under the minus 5 degree chill. Reader comment unreliable safety valve/ fuel cap was used 

• the designation Primus 1/L. Parts are tells us that most users do not remove the on both the Optimus 80 and the SVEA 
: interchangeable. stove from the windscreen before priming, 123. They worked we ll the first time, but 

: The Optimus 80 is a wick-feed (no contrary to what we said last year. did not reseat. The valve is easi ly recog-

: pump), p late burner design of classic A considerable amount of reader nized by the pin which protrudes from the 

: shape. It is normally sold w ith its char- comment was received on this stove and center of the valve/ cap. This valve has not 

: acteristicmetalbox / potstand/windscreen, most of it expressed satisfaction and been sold for years, but your older stove 

• but can also be obtained with nesting trouble free operation. However, there may have one. We recommend rep lacing 

: cook kits. was a period of a few years when an it with the newer, more reliable type. 

48% 28% 52% 

Like the SVEA 123, there have been 
several design changes which are not read 
ily apparent. The valve assembly has been 
redesigned (the newer models are finned) 
and current models use a stronger joint 
configuration for the brazed tank base. 
The traditional external profile is un
changed. 

:••···································································································································· --- @l ~ SVEA Optimus Primus - ~ - 123 80 71 L --

r 
Nipple 

~ 
Burner 15961 196 4060 - Burner Plate Filler/Safety - 0 Burner Head 9401 192 4063 -- Burner Plate 9400 191 4064 - Nipple 506 237 4070 - Key -

J 
Filler Packing Sp indl e 15690 384A 4061 -- ffJJ 

Packing Box 9412 388 4071 - Box Packing 9411 108 4102 -- Wick / Strainer 9414 239A 4074 - Key 9408 370A 4062 - ~ Ill ~ - Filler/ Safety 15060 298A 4103 - Burner Burner Head - Box Packing Packing Box Spindle Filler Packing 15059 11C 4469 

- Wick/Strainer -
••r•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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o ___ ...., ___ .._ __________ ..a.., 

0 10 15 20 25 

TIME ~ M INUTE S 

N w C 

Boiling Time (Minutes) 11.5 25.0-200° 25.0-196° 

Fuel Burned (Gram s) 19.3 41 .5 21 .0 

Fuel Rate (Grams/Minute) 1.7 1.7 0.8 

Fuel Efficiency 35% (16%) (32% ) 

SVEA 123UR WITH EDELWEISS COOKER 
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OPTIMUS OOL 

•~~e 
~-~ 

200 220 

g._~ 
285 289 

Opt,mus Nos 

Burner 
Ca lmon, te pac K,ng 
N,pple 

Flame ring 
Rising tube 

292 

l ead packing for rising tube 
Spi rit cup 

Pump, complete 
Pump rod with pi ston 

Piston rod nut 
Piston, complete 

Piston nut 
Leather cup 

Pump knob w ithout reserve lid 300e 
Pump l id 

@ 
169 

~ 
.,,..-.....,.._ 

@~ 
2S5 262 

;:; ([) 
@ 
250 

ll1l11llll' 
266 

0) 
254 

00 & OOL 

200 
220 
230 
210 
285 
289 
292 

244c 
245 
250 
254 
257 
259 
253 
269 

2440 

Fuel 
Weight of Stove 
Capacity of Stove 
Maximum Pot Ring 
Minimum Pot Ring 
Base Dimensions 
Height 
Pump 
Price of Stove 

r1 
253 

00 
~ 

al[) LQ] 
263 264 

.. 
@ Q) 
257 259 

Optimus Nos 

Pump va lve . ccmplete 
Socket 
Lead pack ing 
Sp,ral sprrn g 
Ru bber cone 

'-----' 
298 

• 3()4 

g 
300, 

Tank lid w ith packing and air screw 
Rubber packing fo r tank lid 
Air screw 

Reserve li d with packing 
Rubber pack ing fo r reserve lid 300 
F1 l l 1ng screw 

l eg 

Cleaning needles {i n packets of 3) 

Kerosine 
33 oz 
15 oz 
5½ in 
3 in 
6½ in 
1 in 
Yes 
$19.95 

T 
)'.)<J 
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~ 
306 

330 

320 
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00 & OOL 

262 
264 
265 
266 
263 

298 
301 
309 

300, 
304 
306 

37.l 
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o ___ ...., ___ ..._ __________ _ 

0 10 15 20 

TIME - MINUTES 

N w C 
Boiling Time (Minutes) 5.5 25.0-172° 6.5 
Fuel Burned (Grams) 17.7 66.3 18.2 
Fuel Rate (Grams/Minute) 3.2 2.7 6.5 
Fuel Eff iciency 38% (10%) 37% 

If brass is beautiful, then thi s tradi
tional grandaddy has it . In last years 
tests, we d ism issed kerosene as archaic. 
But comments on the interna t ional avai l
abi lity of kerosene and the limited avai l 
ability of wh ite gasoline and butane 
cartridges in certain parts of the wo rld, 
forced a reconsideration. 

The Optimus OOL is a class ic des ign 
in brass, a kerosene stove with a "roarer 
bu rner'"-a modified plate burner which 
converts the slow burning l iqu id kerosene 
to a rapid burning vapor. There's no con
trol valve- just a pump and a pressure 
bleed. I n combination they provide 
adequate flame control. Priming with 
alcohol quickly started the stove . Two 
primes were necessary to get it go ing after 
the minus f ive degree deep freeze. Once 
runni ng though, the cold had l ittle effect 
on outpu t and performance. The stove 
has no wind screen worth mentioning, so 
performance fell off badly in the wind 
test. 
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0 10 15 20 25 

TIME~ MINUTES 

The Z,jJ Ztove is for the mechani 
ca l ly minded. It has its own draft 
generat ing, batte ry powered fan . Even 
though it has little mountaineering poten
tia l, we couldn't resist try ing it out. 

According to its inventor/m anufac
turer Fred Hottenro th , " . .our stove 
bums solid fuel. We prefer charcoal be
cause it is compact, burns clean, and does 
not soot up the pans. However, it does 
bum pine cones. wood. and even garbage." 
The stove has two nesting parts-th e base 
which includes a miniature, battery pow
ered fan, and a burner pot w h ich holds 
the fu el. 

We used four charcoa l briquettes 
and ran the normal and wind cond iti ons 
tests. One thought came to mind-what 
do you do if it's rain ing? 

Boiling Time (Minutes) 

N 

14.5 

w 
22.0-132° 

C 

ZIP ZTOVE 

Fuel 
Weight of Stove 
Fuel Capacity 
Max imum Pot Ring 
Minimum Pot Ring 
Height 
Price of Stove 

Charcoal 
13½ oz 
20cu. in 
4¼ in 
4¼ in 
6 in 
$12.95 



OPTIMUS 77A 

The Optimus 77A was the only 

alcohol stove submitted for testing. It is 

a total cooking package which included a 

simple alcohol burner, stand, windscreen, 

two one-quart pots, and lid . The stove is 

not suitable for use without the kit. 
This approach is suitable only for 

boiling water under ideal conditions. 

Wind and cold significantly influenced 

output. The stove is simply on or off, 

with no provisions for control. Simpli

city is its redeeming value. 

Fuel 
Weight of Stove 
Capacity of Stove 
Base Dimensions 
Height 
Price of Stove 

Alcohol 
24 oz 
1½ oz 
6 in 
6½in 
$17.95 
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TIME - MINUTES 

N w C 

Boiling Time (Minutes) 10.5 25.0-200° 25.0-164° 

Fuel Burned (Grams) 30.9 53.5 18.9 

Fuel Rate (Grams/Minute) 3.5 2.1 0.8 

Fuel Efficiency 37% (21 %) 

, ..•...................................................................................................................................... 

GLOY /ENDERS BENZ IN-BABY NO. 9063 
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Fuel 
Weight of Stove 
Capacity of Stove 
Maximum Pot Ring 
Minimum Pot Ring 
Base Dimensions 
Height 
Pump 
Price of Stove 

Gasoline 
25 oz 
4½ in 
5 in 
2¼ in 

.... 
w 
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w 
~ 100 
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-•-•- Windy 
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4¼ X 6 in 
3 in 
Yes 
$22.95 

o--------------------0 5 10 15 20 25 

TIME - MINUTES 

N w C 

Boiling Time (Minutes) 7.5 9.3 9.0 

Fuel Burned (Grams) 32.1 53.0 17.1 

Fuel Rate (Grams/ Minute ) 4.3 5.7 1.9 

Fuel Efficiency 

This remarkable little stove has been 

on the U . S. market for a year or so, but 

is st ill not generall y avai lable. It is the 

only small stove to incorporate a pump. 

Because of its compact size, inclosed de· 
sign, and pressurized feed, its performance 
is extremely constant despite ex terna l 

factors such as win d and cold. Th e p rice 
fo r this high output is a system which gets 

extremely hot when running, espec ially 
the metal valve key. Flame control was 

good but th e plate burner design, of 

course, makes very low leve l control im
possibl e. 

21% 13% 39% 

Th e tank and burner assembly can 

be removed from the box which serves 
double duty as stove base and ca rryi ng 

case. This facilitates c leani ng. A spare 

nipple. gaskets, and a spec ial filling funn el 

are included with the stove. We ca nnot 

vouch for the model designation though . 

The stove and various lite rature accom

panying it carri es the apparently inter· 

changeable des ignations 9063, 263, and 

303. 
No reader comments were received. 

25 



COLEMAN 502-700 SPORTSTER 

Fuel 
Weight of Stove 
Capacity of Stove 
Maximum Pot Ring 
Minimum Pot Ring 
Base Dimensions 
Height 
Pump 
Price of Stove 

Gasoline 
36 oz 
10 oz 
5 in 
1 in 
5¼ in 
5¾ in 
Yes 
$12.95 
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David Ryeburn of Burnaby, British 
Columbia was " .. . a bit disappointed that 
you had not tested the Coleman Model 
502 Sportster. It is not as heavy as many 
think, it is cheap and readily available 
(though not in Canada}, and as reliable as 
anyone would ever want." In response, 
we obtained a Sportster and put it through 
the mill. 

ti ' 
~ -501A5101 

Boiling Time (Minutes) 8.0 25.0-170° 12.3 

Fuel Burned (Grams) 22.3 48.4 19.0 

0 502-5261 Fuel Rate (Grams/ Minute) 2.7 2.0 1.5 

The Sportster is a different design 
concept from all the others tested. It is 

PART NO. DESCRIPTION PART NO. DESCRIPTION 
200-533 Air Stem 502 -1651 Fount (Complete) 
200-6491 Valve Wheel 502-4891 Collar Assembly 
216-5091 Pump Cup 502-5011 Bunsen !Complete) 

(Leather) 502-5201 Burner Support 
220C1401 Filler Cap 502 - 5261 Burner Assembly 

(Complete) 502A5571 Shut-Off Valve As-
242-1071 Push-On Nut sembly (Complete) 
24285381 Check Valve 502-5601 Stem Assembly 
242D5201 Pump Plunger (Regulator) 

{Complete! 502 - 5891 Generator 
500-147 Lock Nut 502-6671 Regulator 
501-215 Direction Disc Assembly 
501-5411 Valve Stem Assem- 530A5071 Pump Cap Clip 

bly {Complete! 605-210 Jamb Nut 
501-5461 Feed Tube 101600816 Screw (Burner 

Assembly Support) 
501A5101 Grate Ass'y. 2208175 Screw (Valve 

with Screws Wheel) 
50183181 Gas Tip 112300805 Screw ! Grate) 
502-1221 Burner Bowl 113100608 Screw (Burner) 

~ ------502-1221 

~ ____ ,.,. .. ,,. QJ 

~ ~ ----!102-5201 

~ 
502 • 4891----

502-5191 

605-210 ~ ,_502-5601 
• <c::.._~ !fl' 507-6671 

50113111~ ? 
502-5011 • e 8 ,:,,-----~ 

S00--147 

·it~--- ~ 
\~200.u91 t 502.A.5571 

\ 501-215 I 

SOl-5411 

2201175 t 
501-5461 ~4205201 

:=---~ 770CU01~a d-c:::-•~~ \242::.u l ~~:~:::1 
242-1071 

S02. 1651 Parfl Hot Show,., 

11310060a Sc:rewfl,urner) 

(D Qvontity of Pam u..tl 1 .. •-...w, 

Fuel Efficiency 30% (13%1 35% 

in essence a junior version of the vener
able Coleman two burner camp stove. 
Fuel passes from the tank into a "genera
tor" tube which is bathed in the burner 
flame . From there it flows into a highly 
efficient ported burner which also pro
vided fine, low output flame control. 

The pump system made the stove 
very easy to start at normal temperatures, 
but we couldn't get it going after the 
minus five degree chill . Pumping forced 
air through the tank, but that's all-no 
fuel. We eventual ly resorted to the stand
ard priming technique-a little fuel on the 
burner mechanism. This preheated the 
generator tu be and the stove started 
humming along without further difficu lty. 
The Sportster proved highly inefficient 
in the wind, a direct result of the large 
gap between burner and pot. 

The Coleman Company is presently 
developing a gasoline backpacking stove 
which will weigh less than two pounds. It 
will not be available until late 1974. 
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We wish to acknowledge the assist
ance of the following distributors, manu
facturers and importers. They had suf
ficient conficience in their products to 
submit them on a no-strings-attached 
basis. 

Bernzomatic 
Bernzomatic Corp. 
740 Driving Park Avenue 
Rochester, NY 14613 

Bluett 
The Garcia Company 
329 Alfred Avenue 
Teaneck, NJ 07666 

Coleman 
The Coleman Company 
250 N. St. Francis Avenue 
Wichita, KS 67201 

E.F.I., Gerry, Universal , Medalist 
E.F. Industries, Inc. 
1301 Courtesy Road 
Louisville, CO 80027 

Enders 
Gloy's 
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12 East 22nd St,·eet 
New York, NY 10010 

Gerry 
Gerry 
5450 North Valley Highway 
Denve r, CO 80216 

Medalist 
Medalist Industries 
735 North 5th Street 
Milwaukee, WS 53203 

M.P.C. 
Mountain Products Corp. 
123 S. Wenatchee Avenue 
Wenatchee, WA 98801 

M.S.R. 
Mountain Safety Research, Inc. 
631 South 96th Street 
Seattle, WA 98108 

Phoebus 
Precise Imports Corp. 
3 Chestnut Street 
Suffern, NY 10901 

Primus 
Primus-Sievert 

354 Sackett Point Road 
North Haven, CT 06473 

Optimus, SVEA 
A.B. Optimus, Inc. 
P.O. Box 3848 
Fullerton, CA 92634 

Rich-Moor/Alp 
Rich-Moor Foods 
P.O. Box 2728 
Van Nuys, CA 91404 

Rich-Moor/Alp, Vango 
Allantef Instruments, Ltd. 
50 Warren Avenue 
Bromley, Kent 
Great Britain 

Universal 
Univer sa l Field Equipment 
Mira Loma Space Center 
Mira Loma, CA 

Vango 
Vango (Scotland), Ltd. 
356 Amulree Street 
Glasgow G32 7SL 
Great Britain 

Zip 
Z Z Corporation 
10806 Kaylor Street 
Los Alamitos, CA 90720 

The above treatment makes no 
pretext at completeness. We have un
doubtedly omitted many fin e products 
through ignorance of their existence. 
Likewise, errors and omissions have un
doubtedly crept into the mass of data 
accumulated for this article. For this we 
apologize in advance. 

Hopefully, we can continue to be a 
clearing house for information related to 
mountaineering stoves and other rapidly 
evo lving mountaineering products. We 
ask manufacturers and distributors to 
keep us informed of new developements. 
We also ask you, our readers, to keep the 
information flowing in. Individual reports 
of successes and failures, problems and 
trouble free operation, likes and dislikes 
help paint an overall picture of the 
popularity, reliability, and safety of a 
product. - Ray Smutek 

Editor, OFF BELAY 
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Admiral Peter Rainier 
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fact or fiction? 

BY PAT O'SHEA 

Mount Rainier (14,410 feet) the colossus of the Cascade 
Range dominates the Pacific Northwest skyline for miles in all 
directions. Its white-crested summit is easily visible to climb
ers from atop Oregon's Mounts Hood and Jefferson and the 
Three Sisters. Each year countless numbers of Americans to
gether with thousands of other visitors from around the world 
are lured by the grandeur of Rainier National Park into hiking 
and climbing its rugged and scenic trails. 

Few, if any, of the contemporary generation of back
packers and climbers are aware that beginning in 1883 and con
tinuing up to 1925, a long and bi tter campaign was waged 
to change the name of the mountain from Mount Rainier to 
Mount Tacoma. They argued that the mountain should bear 
its aboriginal name Tacoma which translates from Indian into 
English as "white mountain". 

An investigation into the background history of this 
campaign produced some surprising and little known facts, and 
cast a shadow of doubt over the name Tacoma itself. 

How Rainier was Named 

Mount Rainier was named by the great English navigator 
and explorer Captain George Vancouver in 1792 as he sailed 
off the coast of what is now the State of Washington. His log 
entry of May 8, 1792, is as follows: 

"The weather was serene and pleasant and the 
country continued to exhibit between us and the east
ern snowy range the same luxurious appearance. At 
its northern extremity Mount Baker bore by compass 
N.22 E, the round snowy mountain now forming its 
southern extremity and which, after my friend, Rear
Admiral Rainier, I distinguished by the name of Mount 
Rainier, bore N. (SJ 42E." 



"'", -

THE BOEING COMPANY 

Mount Rainier or Mount Tacoma? 
Either way, it's-" ... grand, grand, above the plains." 

Who was this Englishman Peter Rainier who never saw 

the magnificent mountain named in his honor? Rainier, a 

close personal friend of Vancouver, served as a junior officer 

during the American Revolution. On July 8, 1778, while in 

commanG of the sloop Ostrich he captured a large American 

privateer after a hard fought action in which he was severely 

wounded . Before the close of the Revolutionary War he was 

sent to the East Indies with his principal duties being to pro

vide for the safety of the British settlement and security of 

their trade. He remained in this post until his retirement as a 

rear-adm iral in 1804. Admiral Rainier returned to England 

where upon he was elected to Parliament as a member from 

Sandwich in 1807 and died on April 7, 1808, leaving in his will 

one-tenth of his property (250,000 pounds) towards the reduc

tion of the national debt. 

The Birth of a Dispute 

History singles out the Northern Pacific Railroad Com

pany as the instigator of the Mount Rainier name change move

ment. In 1868, Morton M. McCarver, a pioneer town-builder, 

founder of Burlington, Iowa; Linntown, Oregon; and Sacra

mento, California; came to Puget Sound with the idea of found

ing a city on the site of the proposed Northern Pacific Rail

road terminus. In the spring of '68, McCarver went to Olympia 

and he obtained a land-office map of the territory of Washing

ton . After some deliberation decided that the most likely site 

of the proposed terminus would be Commencement Bay, op

posite the Snoqualmie Pass. Acting upon this idea he went to 

Commencement Bay, became acquainted with John Carr, who 

held rights to the land claim, and persuaded him to sell. Mc

Carver subsequently located his town-site on the claim. He was 

not connected with the Northern Pacific, although the selec-

tion of his town as the terminus of the railroad was the all im

portant consideration. He did all .i.n his power to interest the 

Northern Pacific in his town and his efforts were successful. 

When McCarver took over the townsite, it had no ac

cepted name. Thomas Prosch, a pioneer newsman, recorded 

this bit of history. 

"The Indian name for the land taken by the 
Carrs was Chebaulip. None of the citizens heeded 
that, and as the Indians themselves had little regard 
for their own names, and were always willing to adopt 
those of the whites instead, Chebaulip was passed and 
forgotten." 

The name Commencement City appeared on McCarver's 

first draft of the town plot, but the document was never legally 

filed. In September of 1868, a representative of the rail road, 

Philip Ritz, landed at Steilacoom to inspect the site of the rail

road terminus and to suggest a name for the new Puget Sound 

town. Rtiz spent several days with McCarver and Carr and 

suggested the name Tacoma, a word he had come across in 

Theodore Winthrop's The Canoe and Saddle. Ritz's presenta

tion was persuasive and the name Tacoma was given the town. 

In 1873 the Northern Pacific located its western teminal on 

Puget Sound in the town of New Tacoma. 
Ten years later in 1883, the Northern Pacific in an effort 

to advertise their town and hopefully attract new settlers and 

industry away from Seattle and Olympia insisted upon refering 

to Mount Rainier as Mount Tacoma. This was the beginning of 

the movement to change the name of the mountain. In March, 

1883, the Northwest Magazine, published by the Northern 

Pacific, made this announcement: 
Continued 

31 



TACOMA!-fact or fiction? 

Continued 

''The Indian name Tacoma will hereafter be used 
in the guide books and other publications of the 
Northern Pacific Railroad Company and of the Oregon 
Railway and Navigation Company instead of Rainier 
which the English Captain Vancouver gave to this 
magnificent peak when he explored the water of 
Puget Sound in the last century." 

The name Mount Tacoma itself was a matter of intense 
controversy. William Bishop, the son of a white father and an 
Indian mother of the Snohomish tribe and a member of the 
Washington legislature in the early 1900's, wrote at the time: 

"There never has been a specific Indian name 
for Mount Rainier; all the Puget Sound Indians called 
Mounts Olympus, Baker, Saint Helens, Adams, Rainier, 
Hood, and all the high snow peaks Tohama, meaning 
high mountain. The Nisqually and Klickitat Indians, 
having a more gutteral pronunciation, used the word 
Tacobet for all high peaks, the difference being purely 
a matter of pronunciation." 

Governor Issac Stevens, first governor of the Washington 
Territory, writing in the A ti antic Monthly in November, 1876, 
stated: 
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"Takhoma or Takoma among the Yakimas, 
Klickitats, Puyallups, Nisquallys, and allied tribes of 

Captain 
George 
Vancouver 

Indians, is the generic term for mountains, used pre
cisely as we use the word mountain, a Ta-ko-ma Wy
natchic or Mount Wynatchic. But they also designate 
Mount Rainier simply as Tak-ho-ma or the mountain, 
just as the mountain men used to call it 'Old He'." 

These are the arguments which held the Northern Pacific 
Railroad's proposal to a standstill. But a deeper investigation 
into the origins of the word Tacoma are equally revealing. 

The Canoe and Saddle 

The book, The Canoe and Saddle, which Ritz used as 
basis of his argument in persuading the Northern Pacific to 
name its new terminus Tacoma, was written by Theodore Win
throp. Winthrop, a graduate of Harvard and a descendant of 
Governor John Winthrop of Massachusetts, based the book 
upon his experiences in the Washington Territory in the early 
1850's. Unfortunately, the book was not published until after 
his death in the Civil War in 1861. Beautiful Winthrop Glacier 
on Mount Rainier is named in his honor. 

In 1851, Winthrop, in the employ of the Pacific Mail 
Steamship Company, made a trip by Indian canoe from Port 
Townsend to the Hudson's Bay post of Fort Nisqually and then 
over the Cascade Mountains to The Dalles, Oregon, on horse
back. Upon seeing Mount Rainier for the first time Winthrop 
wrote in his diary: 

"Of all the peaks from California to Frazer's 
River, this one before me was royalist. Mount Reg
nier, Christians have dubbed it, in stupid nomencla
ture perpetuating the name of somebody or nobody. 
More melodiously the siwashes call it Tacoma, a gener
ic term also applied to all snow peaks." 

Thus the author of the word Tacoma acknowledges it to 
be a generic term, completely refutting those who claim that it 
was the specific Indian name for Rainier. Through his book, 
Winthrop applied the official name Rainier and in a letter to 
his mother from Fort Nisqually dated July 23, 1853, wrote: 

"Over the trees that belted the river nearer than 
ever arose graceful Saint Helens and now clearly the 
immense bulk of Rainier, the most massive of all -
grand, grand, above the plains . .. " 

Never in any of Winthrop's writings did he actually advo
cate a name change for Mount Rainier. He merely expressed 
a preference for Tacoma which he thought presented as the 
true Indian name for Rainier. 

Though Winthrop is closely identified with the North
west, he actually spent only four months there, May through 
August, 1853. The trip so meticulously detailed in Canoe and 
Saddle, took a mere eleven days, three by canoe and eight on 
horseback, in late August. He left for the East immediately 
after its completion. 

Tacoma - Fact or Fiction 

Most people accepted Winthrop's statements as fact . But 
Harvey W. Scott, editor of the Oregonian in the 1880's and 
recognized as one of the finest editors on the Pacific coast, and 
a historian of the time was an exception. And as deeper inves
tigation revealed, he was not the only exception. 

Writing in the Oregonian in March, 1884, Scott said: 

"To the imagination of Theodore Winthrop the 
word "Tacoma" or at least its perpetuation, is due. 
The story about Mount Rainier which he dressed up 
as a legend, calling it Tacoma, has given a name to an 
important and growing city and may give the name to 
a state . .. " 



Scott spent his early years in Washington Territory and 
he knew the Indian language and in talking with hundreds of 
Indians he never heard the word Tacoma spoken until after the 
publication of Winthrop's book. He was certain the word was 
invented by Winthrop . 

Other early settlers and historians also supported Scott's 
opinion. Dr. Charles Buchanan, superintendent of the Tulalip 

Indian Reservation wrote to a friend in 1908: 

"I do not believe that the word Tacoma is 
known to any of the native tribes of Puget Sound 
region as, generically, a genuine Indian word of this 

region." 

Dr. Buchanan further advanced the theory that Tacoma 

is not at all a local word but an Algonkin word meaning "near 

to heaven" and called attention to many uses and forms of the 

word east of the Rocky Mountains. There were, he contends, 
many meanings for the word, such as "mother of waters", 

"nourishing breast", and "frozen waters". 
Edmund S. Meany, in his Origin of Washington Geo

graphic Names, summarized Dr. Buchanan's arguments as well 

as those willing to give Winthrop the benefit of doubt. He 

states : 

" ... Mr. Winthrop probably heard the Indians 
use the Chinook jargon word 'T'kope', meaning 
'white'. Mr. Buchanan thinks it quite likely as the 
explosive pronunciation of T'kopt (sic) by the Indian 
would somewhat resemble the white man's pronuncia
tion of Tacoma. "1 

Clarence B. Bagler, president of the Washington State 
University Historical Society in the early 1900's and a pioneer 

of 1852, stated : 

"Until the appearance of Winthrop's book, 
"Canoe and Saddle", Mount Rainier was the only 
name in use in newspaper and more serious literature. 
I have talked with one hundred or more of the true 
pioneers of Western Washington who came here in the 
fifties or prior to that time, and every one of them 
told me that he or she had never heard of the name 
Tacoma applied to Mount Rainier until after the ap
pearance of 'The Canoe and Saddle'.,, 

Winthrop 's book made its appearance in the Puget Sound 

area some three years after publication, but the name Tacoma 

was not generally known to the general population for at least 

ten years thereafter. It is said to have been first locally applied 

to a hotel and a lodge of Good Templors in Olympia. 

The Battle Continues 

In 1890 the Northern Pacific Railroad Company was 

granted a hearing by the United States Board of Geographic 

Names on the matter of the name change. The Geographic 

Board took the matter under consideration and without a dis

senting vote reaffirmed the name Rainier. 
The Geographic Board's decision was accepted in good 

faith by the Northern Pacific Railroad. Charles Fee, General 
Passenger Agent, was quoted in an interview in the Seattle 
Post-Intelligencer as saying to a delegation of Tacoma Citizens : 

"Gentlemen, we have carried this farce as far as 
we are going to for advertising purposes. The name 
had been officially declared to be Rainier and that is 
what we shall call it. You can call it what you please.,, 

Unfortunately, the name controversy did not die with 
the Geographic Board's decision. Again in 1917, the Board was 
petitioned to reconsider the case and after lengthly hearings 

Theodore 
Winthrop 

confirmed the action of the Board in 1890. In presenting their 

case the City of Tacoma falsely accused the 1890 Board mem

bers of accepting "a whole carload of beer and finer intoxi

cants" from the Rainier Brewing and Malting Company in re

turn for a favorable decision. This beer episode proved to be 

entirely false. The Seattle Brewing and Malting Company, 
which makes Rainier Beer, was not organized until 1893, three 

years after the hearing, and the first bottle of Rainier beer was 
not bottled until 1894, four years after the hearing. The title 

"Rainier Beer" was not registered until 1898. 
The Tacoma petition on the name change also based 

upon two other factors. First, that Peter Rainier was an ob

scure person - merely a friend of Captain Vancouver; that he 

believed in slavery; and that he was an enemy of our country 

for having fought against us in the Revolutionary War. Second

ly, that the Indian name Tacoma had prior rights over Van
couver's Rainier. 

On May 28, 1917, the Geographic Board announced its 
decision again in favor of the retention of the historic name 

Rainier and said: 

"The name Mount Rainier, given by Vancouver 
in 1792, fixed by a century of world usage, was con
firmed by action of the United States Board of Geo
graphic Names in 1890. 

Continued 

1. The Chinook jargon was a composite "pidgin" language on
sisting of Indian, English, French, an other words and phrases. 
It was used extensively in the Northwest for intertribal commu
nication and trade. 
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TACOMA!-fact or fiction? 

Continued 

"The mountain is within a national park and 
Congress has decided the name of the park to be the 
Mount Rainier National Park. The mountain is also 
located in a forest reserve, known as the Rainier Na
tional Forest. It would appear, therefore, that the 
name Rainier is well established both by an executive 
order and by act of Congress.,, 2. 

Once again Tacoma refused to abide by the decision of 
the Geographic Board. Tacoma newspapers violently attacked 
the decision claiming it was fixed in advance. 

The Third Strike -

During the 1923-24 session of Congress the matter of the 
name was taken before Congress in the form of a resolution to 
change the name of Mount Rainier to Mount Tacoma, of Mount 
Rainier National Forest to Mount Tacoma National Forest, and 
of Mount Rainier National Park to Mount Tacoma National 
Park in the hope of securing a favorable political decision . 
The City of Tacoma got little support for its resolution within 
the State of Washington. Typical of the positions taken by 
the various Washington Chambers of Commerce was the Olym
pia Chamber of Commerce. 

"This noble monument belongs to the Nation 
and is the heritage of the people of the Nation. To 
change the historic name as proposed would be to 
reduce the name to the lowly estate of a wayside sign
board to advertise a particular community. The peo
ple of Tacoma are attempting, by political means, to 
secure a change in the name of a park and a mountain 
which has been known as Rainier for a century and a 
third as is so known throughout the civilized world. ,, 

Congressional attitude and feeling were decidely in favor 
of the position taken by the Olympia Chamber of Commerce. 
The Tacoma resolution was referred to the Public Lands Com
mittee where it died from lack of support. Thus ended some 
forty years of The Great Myth - "Mount Tacoma". Captain 
George Vancouver's old friend, Peter Rainier, still had his name 
attached to one of America's most beautiful mountains. 

- Pat O'Shea 
Corvallis, Oregon 

2. The Rainier Forest Reserve was established in 1897 and 
encompassed the southern half of the Washington Cascades. 
In 1908, it was divided into the Snoqualmie and Columbia 
National Forests. The Columbia subsequently was renamed 
the Gifford Pinchot. 

The west side of Mount Rainier, from Indian Henry's Hunting Ground 



NEWS & NOTES 
ALRIGHT BUDDY! 
WHERE'S YOUR LITTER BAG? 

Got a litter bag? If not, don't get 
stopped by the Wash ington State Patrol. 
According to a recent law, "every vehicle 
and watercraft operating in the State of 
Washington must obtain , retain, and use a 
litter bag in such vehicles and watercraft." 

The new law, called "The Model 
Litter Control Act" prescribes a $10.00 
fine if you're caught not holding the bag. 
Any bag will do. In addition to the 
"official" bag handed out by public agen
cies, any type of receptacle for trash will 
be acceptable in the eyes of the State 
Patrol, as long as it 's used. This includes 
disposable as well as permanent recep
tacles. 

ENDANGERED CAMPSITES 
The Snoqualmie National Forest has 

compiled a list of eight " endangered camp
ing sites" in the Cascade Mountains. In 
most cases, the campsites are located on 
popular lakes a short hike from the near
est road. They are areas with fragile eco
systems and limited use capacity, but are 
presently suffering from improper or ex
cessive use . 

On the list are Trout Lake and 
Dorothy Lake (Skykomish District), Pratt 
Lakes and Annette Lake (North Bend), 
Echo Lake (White River), Dewey Lake 
and Little Twin Sister (Naches), and Shoe 
Lake (Tieton). 

EVEREST CLIMBED POST MONSOON 
Two Japanese climbers, Hisahi lsh

iguro and Yasuo Kato, successfully com
pleted the first post monsoon ascent of 
29,028 foot Mount Everest. All previous 
ascents had been made in the spring, 
when the weather is more reliable. 

The Japanese, the 33rd and 34th to 
reach the summit, reportedly made their 
climb in one push from the 26,240 foot 
South Col. Other expeditions used an in
termediate camp. lshiguro and Kato 
were benighted on the descent and biv
ouaced above 28,000 feet. Both report
edly suffered from snow blindness. 

MCKINLEY MOUNTAINEERING SUMMARY, 1973 SEASON 

The forty-eight man expedition si
multaneously attempted the Southwest 
Face, the objective of two previous ex
peditions (International-Spring 1971 and 
British-Spring 1972), but were stopped at 
27,480 feet. Bad weather coupled with 
technical problems forced a retreat . If 
this elevation report is accurate, the Jap
anese must have succeeded in partially 
climbing the 1,000 foot rock band which 
thwarted previous expeditions. 

A total of sixteen expeditions suc
ceeded in climbing Mount McKinley in 
1973, according to information provided 
by Steve Hackett, seasonal mountaineer
ing ranger. Twenty seven groups had 
preregistered for the climb, tho1:1gh several 
cancelled before reaching the mountain. 
Most of the parties ascended the West 
Buttress, though three did the Muldrow
Karstens Ridge Route. The only unusual 
line was a new variation of the South 
Buttress in late June. 

There were two emergencies on the 
mountain requiring evacuation. Three 

climbers from the National Outdoor Lea
dership School expedition were injured in 
a fall while attempting the lower North 
Peak. They had successfully climbed the 
South Peak the day before. Other mem
bers of the party lowered the injured 
climbers to the 15,000 foot level using 
improvised sleds made from pack frames. 
An Army helicopter completed the evacu
ation. Two climbers were also injured 
during one of the Genet guided expedi-

Mount McKinley expedition 
summary, 1973. 
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: Austrian McKinley 
■ West Buttress . 

May 26. H. Schindlbacker ·, S. Hi/mar, L. Schlommer, 
S. Moseb, H. Schell, L. Schell, H. Zefferer, 
P. Gerauft, W. Kutschera 

Climbing above Kahiltna Pass, Mount McKinley, Alaska 
■ Genet "May" 
: West Buttress 

May 29: R. Genet .. , A. Stachelin, T. Reiner, R. Hallstrom, 
W. Leimbacher, G. Brown 

RON GARRETT 

36 

: t:~~s :u~i~:~ey 
Aspen Mountaineering 
Muldrow- Karstens Ridge 

Denali Arctic Environment 
Project No. 2 
West Buttress 

Saitma Alaska 
Muldrow- Karstens Ridge 

McKinley Roadrunner 

Genet Traverse 
West Buttress 
(1 descended Muldrow} 

McKinley South Buttress 
Variant of South Face and Buttress 

Vagmarken McKinley 
West Buttress 

National Outdoor Leadership School 
West BuHress 

Midwest Winetasters 
West BuHress 

Senrei Alpine Club 
West Buttress 

Kamiichi Hosakai 
West Buttress 

West Buttress 

June 3: M. Weibel', P. Keller, M. Koffler 

June 5: 
f. J. Whisnant, K. Sontag, L. Dawson, R. Gathercofe, -

R. Primental, C. Merrill, T. Lane, K. Williams 

June lb: J. Elphinston, M Boss, G. Croney, G. Breuer 

June 76: H. Kobayashi, T. Uebara, Y. Toyama 
June 79: K. Baba, T. Ookado, K. Ooyama, Y. Toyama 

June 19: G. Weinman, C. Rigden, W. Gates, E. Conner 
June 22: R. Watts•, C. Rigden. W. Gates, D. Wycoff, 

P. Herwick 

June 29: R. Genet•, G. Craig, P. Ester, P. Jaros/aw, 
T. Taylor, W. Espenlaub, R. Garret. A. Gollnick, 
W. Jellin, R. Carlson, E. Martin, R. Emrick, 
L. Sherwood, W. Sherwood, T. Ross 

July 1: P. Gendel, M. Gendel, R. Garrett, E. Hautsch 

July 1 · W. Clark, J. Gordon, F. Pedrizetti, M. McGuire, 
J. Dial 

July 4: T. Park ' , D. Cambell, F. Camphausen, W. Ford, 
J. Hawley, H. Ory, J. Otter 

July 10: K. Clanton ' , C. Sykes, C. Morgan, H. Zuker, 
A. Baker, T. Browne, J. Morre!, S. Hinckley, 
R. Tombs, H. Bone, W. Sweney, D. McDonald 

July 17: F. Menzer, L. Hancock, G. Hanker, T. Byrnes, 
8. Franklin, L. Barot, J. Polack, L. Marchant, 
D. Stranahan, 0. Ober, T. Whetzel, S. Belk 

July 11 : R. Johnson, E. Lindbergh, P. Padden 

2 fl:!i:Jc/Jed summit 

2 reached summit 

July 29: C. Lemke, F. Martinez, W. Guenther, T. Cooper, 
G. Platz 

July 30: D. Carroll, J. Christie, G. Hayton, D . Sandwe/1 Diamond Jubilee 
Muldrow- Karstens Ridge . 
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THE SOUTH BUTTRESS 
OF McKINLEY 

z 
0 
a 
a: 
0 
C, 

en 
w 
::!: 
<{ 
-, 

Five Seattle area climbers made the 
third ascent of the South Buttress of 
Mount _McKinley via the East Fork of the 
Kahiltna Glacier during the past summer. 
Bill Clark, Jeff Dial, Jim Gordon, Mike 
McGuire, and Fran Pedrizetti reached the 
summit of the South Peak of Mount 
McKinley on July 1. The original party 
of six was landed by Cliff Hudson of 
Talkeetna, Alaska, at the 7200-foot level 
of the Southeast Fork of the Kahiltna 
Glacier on June 5 and June 7. The ex
pedition's original leader and organizer, 
Jim Burns, was flown out to Talkeetna 
by Hudson on June 11 due to illness. 

In addition to the base camp at the 
landing site, five camps were placed at 
elevations of 8100, 11300, 14 700, 15600, 
and 17300 feet. Six days were spent 
hauling loads and sitting out bad weather 
prior to establishing the camp at 8100 
feet on the East Fork of the Kahiltna 
Glacier on June 11. The camp at 11300 
feet was established on June 15 and two 
days were then spent carrying equipment 
from a cache at 9100 feet. Three days 
were required to find a route through the 
icefall and cliffs between 11300 and 
12000 feet. On June 23, two days after 
placement of a cache at 13700 feet, the 
camp at 14700 feet was established in a 
storm which deposited between two and 
three feet of snow during the following 
twenty-four hour period. Deep snow 
hampered the moves from 11300 to 
15600 feet on the South Buttress where 
the fifth camp was established on June 
27. Two additional days were spent 
packing loads and preparing the route be
fore the high camp at 17300 feet was 
occupied on June 30. Having left camp 
at 8:30 a.m. on the next day, all five 
climbers reached the summit of Mount 
McKinley between 7:30 and 7:45 p.m. 
on July 1. The 20-25 mph winds en
countered between 18000 and 20000 
feet on the eastern rim of the South Face 
and the summit ridge had subsided and 
good visibility to the south afforded a 
pleasant 45 minutes on the summit with 
a temperature of minus 15 degrees Fahr
enheit. The North Peak of McKinley was 
almost engulfed in storm clouds approach
ing from the north and west and the de
scent to high camp took 3-½ hours in 
deteriorating conditions. The following 
afternoon all five returned to the camp at 
15600 feet. New snow fel I during the 
night causing considerable avalanche dan
ger during the descent on July 3 to 11300 
feet with visibility less than 150 feet 
along the entire route. The climbers left 
the camp at 11300 feet about 8 p.m. on 
July 4 and reached the landing site about 

8 a.m. on the following morning. Cliff 
Hudson flew all five members out on the 
same day, July 5. 

Skis were used by all members to 
11300 feet. A significant innovation to 
lessen the chore of load carrying on the 
lower portions of the climb was the use 
of children's aluminum snow saucers as 
sleds. Each person dragged one of these 
saucers loaded with 40 to 50 pounds of 
equipment. Being nondirectional, these 
saucer shaped sleds do not exhibit a ten
dency to tip over, are well suited for use 
with skis, and afford an important reduc
tion in weight which one must carry on 

FEW HUCKLEBERRIES IN 1973 

Thousands of Northwesterners who 
savor the tangy taste of the wild, moun
tain-grown huckleberries were disappoint
ed this year. 

The huckleberry crop in the famous 
Twin Buttes area of the Gifford Pinchot 
National Forest, near Mount Adams, Wash
ington, was virtually a failure, reports 
Mount Adams District Ranger Neil Paul
son. There are several reasons for the 
lack of crop. First, many huckleberry 
bushes were damaged severely last winter 
during periods of prolonged subzero wea
ther. Ordinarily, the foliage is covered by 
heavy snow during this period, but last 
wi_nter there was little snow to serve as a 
protective covering. Then came a heavy 
freeze late last spring, just as the berry 
bushes were blooming. 

The Mount Hood National Forest in 
Oregon reports a similar situation. 

The Twin Buttes berry fields were 
already in trouble . Once covering an esti
mated 8,000 acres of old forest burn, the 
fields have dwindled to about 2,500 acres, 

Hauling loads on the Kahiltna 
Glacier. The South Buttress is 
in the background. 

his back at the lower altitudes. It was 
even possible to ski down from 11300 
feet with these saucers loaded although 
this effort requires some skill and atten
tion on the part of the skier. 

The following equipment was used 
on this ascent: 1200 feet of 5/16 inch 
polypropylene fixed line, 1 ice screw, 5 
rappel pickets, and 1 rock piton. 

-James T. Gordon, Jr. 
Seattle, Washington 

and are shrinking at the rate of about 100 
acres per year. The decline is generally 
blamed on the encroachment of other 
vegetation, made possible, ironically, by 
the high degree of protection against fire 
in more recent times. 

Don Minore, U.S. Forest Service 
plant ecologist with the Pacific Northwest 
Forest and Range Experiment Station, 
Corvallis, is conducting a research project 
in the Twin Buttes fields to find out how 
best to control competing brush and trees. 
Minore's weather instruments recorded a 
temperature drop to 22 degrees F. for two 
hours during the night of last June 10. 
The freeze nipped the huckleberry blos
soms, and probably was the final blow as 
far as this year's crop was concerned. 
Minore is continuing field work this sum
mer on the project begun last year. He is 
checking results of controlled burning, 
selective cutting of unwanted vegetation, 
sheep grazing, and other treatments on 20 
fenced-in plots in the berry fields . 

-U.S. Forest Service 
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ANOTHER YOSEMITE FATALITY 
On 10/17/73 Michael T. Harrison, 

experienced climber, age 24, and David R. 
Bryan intermediate climber, age 20, were 
fatally injured while attempting a new 
route on the GI acier Point Apron in Yose
mite National Park. 

Harrison had jumared to the top of 
a fixed rope approximately 300 feet above 
the ground . The rope was attached with 
an overhand knot and one caribiner to a 
one belay bolt. The bolt was the Rawl 
drive expansion-type, one inch in length. 
The hanger was homemade out of alumi
num angle stock. The bolt had been 
placed by Harrison the day before. He 
was experienced in the placement of bolts. 

The rope did not run vertically 
down the face from the belay bolt, but 
through a caribiner attached to a second 
bolt about 10 feet to the left and slightly 
lower down. It is not known if at any 
time the rope was tied to the bolt with a 

TALKING MOUNTAINS 

Scientists at Washington State Uni
versity are listening to the mountains. 
And they are getting ready for another 
earful-for the mountains "talk" more in 
winter than they do the rest of the year. 

They still do not know what causes 
the mountains to make the noises, which 
are far too low in frequency to be heard 
by human ears. This low frequency sound 
has been dubbed "infrasound" by the 
researchers. 

lnfrasound monitoring at WSU's 
Pullman campus is part of a network of 
eight stations set up around the world by 
the National Oceanic and Atmospheric 
Administration. In addition to this net, 
other stations studying various aspects of 
the sound wave propagation exchange 
data. 

Professor Lloyd Craine of the WSU 
Department of Electrical Engineering said 
his group tries to pinpoint the source of 
infrasound by comparing triangle-coordin
ates from a station at Boulder, Colo., and 
another at Edson, Alberta. 

The ultra-low frequency sound waves 
move in the area of 10 to 100 seconds and 
are measured on magnetic tape. Analyz
ing data collected during a one-year period 
had become a full-time program for NOAA 
scientists. 

Results for the first nine months 
show more than 2,000 mountain-associat
ed waves with durations from a few min
utes to several days. The waves originated 
from the Rocky Mountains and the 
Cascade Range, the Andes in South Am
erica and mountainous regions of Tibet. 

Gary E. Greene, a physicist with 
the Wave Propagation Laboratory of 
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knot. He had told a friend that the rope 
was clipped through the lower bolt. 

Bryan unclipped the lower bolt 
from the rope so that all of the force was 
applied to the first belay bolt . Either the 
sudden addition of his full weight after 
clipping past the lower bolt or a combina
tion of other circumstances caused the 
final threads holding the hanger to the 
bolt to strip. There are four possible ex
planations to the bolt thread failure: 

1. The hanger was attached to the 
bolt in such a way that when force was 
applied to the rope, the hanger rotated in 
a clockwise direction. The hanger was still 
attached to the rope after the fall, and it 
had a series of scratchmarks indicating 
that this rotation had occurred to some 
degree. 

2. This rotation could have loosen
ed the nut. When the hanger rotated in 
the clockwise direction, it would have 

NOAA at Boulder, said the nature of the 
source of the waves still is unanswered, 
but "the current best guess is that it prob
ably involves some kind of meteorological 
interaction with mountainous terrain; 
theory points to high winds." 

This view is shared by Professor 
Craine, who said: 

"It appears that the source is the 
wind. But a spectrum of frequencies is 
involved and we have been trying to find 
out the source mechanisms to find a rela
tionship between sources of energy." 

He added that the action that causes 
the infrasound may be related to processes 
going on in the atmosphere relating to 
turbulence. He sees the solution as pos
sibly becoming a major meteorological 
tool. However, high winds tend to mask 
the infrasound, much as a roomful of talk
ing people drowning out soft music. 

The instruments that "hear" and 
record the infrasound also can detect and 
record sounds created by earthquakes, 
volcanoes and nuclear Bxplosions, Pro
fessor Craine said. 

Work at Pullman is a co-operative 
project with the University of Idaho. 
Professor Joseph Thomas is the principal 
investigator at Idaho and works with an
other faculty member and two or three 
graduate students and three undergrad
uate students. 

The WSU mountain listening is 
funded both by NOAA and by a Nation al 
Science Foundation grant . - Tom Read, 

Seattle Post-In tellingencer, 
Cartoon by McCausland 

turned the nut very easily since this was 
also loosening the nut. If Harrison was 
leaning to the right on this hanger, his 
weight could have pulled the hanger in a 
counterclockwise direction each time the 
bounce inherent in jumaring put slack in 
the force on the bolt. 

3. The homemade hanger was made 
out of aluminum angle stock which was 
one-forth of an inch thick. If the bolt 
hole was put in the standard length as 
measured by comparing the depth the 
drill had penetrated with the bolt, the nut 
would have been approximately 3/16 of 
an inch closer to the open end of the 
length of the threads . 

4. The angle design on the hanger 
put a large amount of leverage to bear on 
the nut once the hanger had rotated to 
position with the carabiner hole closest to 
the ground. 

A combination of these factors 
caused the final threads on the bolt to 
strip . The bolt has not been inspected 
from close up, but it has been verified 
from 100 feet away {by field glasses) that 
the bolt is still in place and that it appears 
to be bent slightly downward. 

A final analysis would conclude that 
a bizarre combination of design failings in 
the angle hanger would have caused the 
death of our friends . This accident speci
fically reveals failings in having an anchor 
that depends only on one system. A com
pletely safe anchoring must have two 
independent anchoring systems to attach 
the climber to the rock. -Mead Hargis 

Park Ranger 
Yosemite, California 



CLIMBERS AND YOSEMITE 

The most active part of the Yose
mite climbing season is now drawing to a 
close. In preparing for next year, I am 
interested in talking with anyone who has 
some input on anything related to climb
ing in Yosemite . 

If you have any input I would 
like to rap with you. If you have a com
plaint-or want to know first hand, infor
mation other than rumor about any 
climber-related happenings in Yosemite
or want to know about climbing in Yose
mite; I urge you to drop by my tent 
anytime. I will do my best to help you 
and if I can't, I wi II arrange for you to see 
someone who can. Another person more 
qualified than myself to represent Park 
Service feelings is Valley District Ranger 
Jim Brady. Both he and other rangers 
would be complimented by your dropping 
by to talk at the Ranger Office. 

I personally feel that the Park 
Service and related organizations are now 
attempting to deal with the impact of 
people on Yosemite. This is particularly 
true in the case of the motor vehicle. Th is 
summer a study was done in Yosemite 
(which by the way employed a number of 
climbers) to determine, among other 
things, visitor usage patterns . Know
ledge of these patterns will help to real
istically design a public transportation 
system to replace private motor vehicle 
use. This also reflects on campgrounds. 
I see an attempt in the philosophy of the 
walk-incampground (Camp 4 and Yellow 
Pines) to provide camping alternatives 
oriented in ways other than for motor 
vehicle camping. I would not like to see 
Camp 4 and the climbers there be a 
stagnant pool in this new philosophy. I 
hope they will rise to offer their creative 
and sensitive energy to this endeavor. 

I would like to see more communi
cation among climbers. I will propose 
some areas that I feel could be used as a 
basis to stimulate discussion between 
climbers and the National Park Service. 
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1. What should the climber profile 
be in Yosemite? Climbers do at times 
overstay the camping I imits. What respon
sibility do climbers have to maintain a low 
profile, to contribute to the maintenance 
of the park and to remain inconspicuous. 

2. Climbers and other people not 
related to climbing and hiking use Camp 4 
for a residence . This population know
ingly keeps other weekend climbers and 
visitors from having a place to stay by 
occupying most of the campsites for long 
periods of time. 

CLIMBING NOTES FROM ROCKY MOUNTAIN NATIONAL PARK 

In mid-June Dan McClure and Mark 
Hess completed a new route, lts-Welx 
(V, 5.9, A4), on the right side of th e 
Diamond on the East Face of Longs Peak. 
The keys to the route proved to be the 
poorly protected, overhanging entry into 
an off-width crack, and some difficult aid 
above Table Ledge. A winter-like storm 
with 40mph winds and 25 degree F 
temperatures trapped the pair in mid-face 
for two days in a hammock bivouac from 
which they could not retreat due to iced 
ropes. Both suffered superficial frostbite 
of the feet, but a tube tent over their 

single pin hammocks saved the day. This 
is the 13th route on the Diamond. Only 
one independent line and a girdle traverse 
remain in the way of exploration. 

In August local guides Mike Coving
ton and Billy Westbay did a one day 
(parking lot to parking lot) ascent of the 
grade V D-7 route on the Diamond. Th is 
involves 12 miles of hiking rou nd trip, 
4845 feet of elevation gain and loss , 500 
feet of 4th class, and 800 feet of mix ed 
free and aid above 13,000 feet. 

A young climber fell while leading 
a pitch some 400 feet up the 600 foot 

3. Walk-in campgrounds are the 
forerunner to a valley without cars. Input 
on management, policy, size, usage and 
overusage are needed to make them work. 

This letter is framed out of a 
personal interest on my part in stimulating 
the discussion of ideas relating to climb
ing in Yosemite. I ts contents do not 
necessarily represent the ideas or policies 
of the National Park Service of Yosemite. 

-Mead Hargis 
Box 832 

Yosemite, CA 95389 

Isis route on the Book formation in 
Lumpy Ridge. His partner caught the fall, 
the protection chock held, but the leader 
continued to fall down and around a cor
ner. The belayer worked his way over and 
looked down to see his friend wedged in 
a crack 20 feet below the end of the rope 
(which had come untied from the seat 
harness) and suffering only numerous cuts 
and bruises and a distinct and worrisome, 
if ultimately benign, concussion. It is not 
known what sort of knot this climber was 
using on his seat harness, but obviously it 
was not a good one. -Walt Fricke 
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Detachable down hood (optlona l ) for 
m ax imum cold weather protection. 

Bound seams give extra strength 
for longer wear. 

Extra length sleeves and repla ceab le 
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Prime down (9'h oz. In large size) for / 
cold weather lnsulatlon and the utmost / 

Snag resistant 1.9 oz. rlpalop nylon 
provides maximum durablllty. 

No sewn through shoulder seama 
-- and extra down In shoulder to help 

prevent heat loss. 

~ Two way (Hand Warmer) no loss 
pock-els with double tab velcro closures 
!or easy opening with mittens. 

C lose e:,;am1 natIon wi ll q uick ly show 
that 1he same qua li ty of workma nsh ip 
wh ich has d 1st1ngu1shed the Camp 7 
sleeping bags 1s now ava ilab le in 
a grea t new 1acket -Yhe Cascade 
parka 1s uniquely designed to 
provrde men women and larger 
ch ildren with the ultimate 1n rugged 
warmth . comfort and con ven ience 
It 1s availab le ,n seven sizes and 
comes in rusl or navy blue 11 can 
be tr ied on now at the finest 
backpack ing and camping sto1es in 
the co u ntr y 

Sma ll size $45 50 
L,u qe si ze $47 50 

;n wa,mth . 1, 
Waist drawstring with leather sliders 
designed to prevent chllllng cold from 
reaching upper body 

\ Hea,y duly two-way ladde, co;1 ,lppe, 

Hood o pt iona l $8 50 

CAMP7 designed to work easily with mittens on. 

Each Jacket Is serlal numbered 
and fully guaranteed. 

MAMMUT 
CLIMBING 
ROPE 

DYNAMIC 
Conforms to UIAA Standards 
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Red/Blue 
11mm x 150' 

Post Paid 

DYNAFLEX 
Lower impact strength 
Red/Blue 
11mm x 165' 
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Free 

Dept. 
Seattl 

3245 Prcw,e Avenue 
Boulder Culorado 80302 

(303) 444-2772 

FIR COUNTRY EQUIPMENT 
equipment for the northwest, custom 
outdoor equipment construction and 
down re-stuffing and repairs 747-8416 
1360 s. 2nd, springfield, oregon, 97477 

patty renner 

I Forrest 
• Mountaineering 

Equipment for Climbers 
Send for Catalog : New Address 

5050-M Fox St., Denver, Colo. 80216 
(303) 222-6164 



BACKCOUNTRY AND CLIMBING 
REGULATIONS AT GRAND 
CANYON NATIONAL PARK: 

Due to the rapidly increasing traffic 
in the backcountry of the Park, a permit 
system has been in effect for nearly four 
years. These rules may drastically affect 
your trip, so it is wise to plan well in 
advance, especially if you are coming from 
out of state. 

Anyone camping overnight in the 
Canyon must obtain a permit. (Day hik
ing is not restricted or subject to the per
mit system.) The permit can be obtained 
by mail, but the permit tag itself must be 
picked up in person. Permits are issued 
beginning October 1 for the following 
year, and requests submitted early will be 
returned. The route of travel as well as 
each campsite must be listed. There is no 
fee for a Park Service permit, but hikers 
planning to enter the Havasu Indian Reser
vation in the western part of the Park 
must obtain a permit and reservation from 
the Indians at Supai, AZ 86435, and will 
be charged $2. 

The Park Service's special regula
tions concerning hikers are: 

1. Carry out your own trash, all of 
it. (It is suggested that you also 
carry out old litter also.) 

2. No wood gathering or open fires. 
A I ight weight stove is recom
mended . 

3. Camping in other than designated 
campgrounds is prohibited . 

4. No pets, guns, or weapons on the 
trails. 

5. No rock throwing. 
6. Swimming in the Colorado River 

proh ibited. 
7. No motorized vehicles or bicycles 

on trails. 
8. Camping below the rim is limited 

to 7 days per person per year, 
with a limit of 2 days per camp
ground per year. 

Technical climbing is not mentioned 
in the latest edition of the permit system 
handout, but to date has been handled as 
follows: An advance permit must be ob
tained from the Climbing Ranger on the 
south rim. The permit is issued based on 
an interview with the Climbing Ranger, 
and is subject to the same restrictions as 
the hiking permits. Solo climbing is per
mitted only by permission of the Park 
superintendent. 

For reservations and permits write: 
Superintendent, Grand Canyon National 
Park, Grand Canyon, AZ 86023. Phone: 
(602) 638-2411. 

- Bruce Grubbs 
Crown King, Arizona 
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CANADIAN ROUNDUP 

The last of the season expeditions 
have now dragged themselves back into 
Vancouver and the story is pretty much 
the same everywhere-1973 was a lousy 
year for weather. In the Coast Mountains 
very little worth recording got accompli
shed except by the logging outfits who 
are tearing hell out of the range. An ex
ception as usual is the work of John 
Clarke whose solo expeditions netted 
some new peaks despite being storm
bound for long periods. He made a three 
week solo traverse through the Silver
throne-Tumult groups; a remote tangle 
of glaciers northwest of Waddington Ran
ge which was not visited since 1936 when 
the Mundays ran a trip in there with Hen
ry Hall and Hans Fuhrer. He worked his 
way from the Mount Silverthrone area to 
the Sims River, climbing nine new peaks 
on the way. In August he made another 
expedition into the northern rim of Hom
athko Snowfield, climbing most of the 
summ its of the virgin Klattesine group. 

There was also activity around the 
Devil's Thumb region agai n this summer, 

including apparently an ascent of the 
south face by Chris Jones and compan
ions, but I haven't had word on that 
from Chris yet. A Vancouver party of 
seven flew into Chutine Lake to north of 
the Thumb Area and did some climbs 
there-many things look good through 
that entire region. 

Two very fine routes were put up 
Steve Sutton and Hugh Burton this sum
mer. One was a variation of the Wall of 
Early Morning Light on El Cap. They by
passed the chopped lower portion by 
eight leads to the left wh ich involved 
thirty bolts. The entire ascent involved 
eight bivouacs and was described as very 
nice . Their other route was on West Face 
of Howser 's North tower in the Bugs. 
Lower part of this wall has two main 
lines of weakness, of which this went up 
the left (the right was done in 1972 by 
Chris Jones, Galen Rowell and Tony 
Ouamar ). Twenty pitches of good rock, 
about 60% free. Three bivouacs. 

-Dick Culbert · 
Vancouver, B.C. 
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A sophisticated down sleeping bag of unrivaled quality and 

detail intended for serious backpackers and mountaineers . . . 

the Snowline EXPEDITION features 55 ounces of the highest 

quality down, "V" tube construction, 66 separately filled 

down compartments, a unique double zipper system, 

differential cut, differential baffle depth, an optional collar 

and standard Snowline features: 5" tube widths, unexposed 

tuck stitching at 11 per inch, stretch mesh baffling, and a 

20 year manufacturers' guarantee .... only $94.00 (106.00 

with collar option) 

Available at mountaineering shops coast-to-coast. 

Send for free catalog. 

Snowline Corporation, Dept.A, P.O. Box 9056, 

Berkeley, Ca. 94701 

/nowline 
BERKELEY . CALIFORNIA/// 

S.M.C., 1425-130th AVENUE N.E., BELLEVUE, WASHINGTON 98005 

Each Ascender is tested 
to 1000 pounds. Its smooth 

rounded teeth produce 
little or no rope damage. 

Especially applicable to 
equipment haulage, group 

ascents, fixed rope and 
rescue operations. Operates 

on icy or muddy ropes. 

ASCENDERS With spring wire $7.25 
ASCENDERS with quick release pin $8.50 

include 25¢ postage per ascender 1 50¢ airmail 

ROPE / SLING / CARABINERS 
20% DISCOUNT ON ORDERS 

of $65. OR MORE. 
SEND FOR A CATALOGUE TO: 

GIBBS PRODUCTS 
854 PADLEY STREET 
SALT LAKE CITY, UTAH 84108 · 



ANTARCTIC GRAVEYARD 
FOR RADIOACTIVE WASTES 

The permanent disposal of high
level radioactive wastes accumulating from 
the growing production of nuclear energy 
is of vital concern to the international 
community and needs a world-wide com
mitment to a solution of this problem. 
The number of nations who are turning to 
nuclear energy as a power source increases 
and as the world's fossil fuel resources are 
depleted, there will be greater dependence 
on nuclear energy and a greater accumula
tion of waste materials. 

Many waste disposal methods have 
been proposed and several are under in
vestigation, however no permanent de
pository for these high-level radioactive 
wastes has been constructed in any coun
try now accumulating the hazardous waste 
materials. Consideration must be given to 
the safety and world-wide environmental 
effects of the disposal method selected; 
thus as waste material buildup continues, 
the problem of its disposal assumes world
wide significance. 

E. J. Zeller, D.F. Saunders, and E.E . 
Angina, authors of the recently published 
Proposal for an international radionuclide 
depository in Antarctica (see January 
1973 issue of Science and Public Affairs, 
Bulletin of the Atomic Scientist, vol. 
XXIX, No. 1, p . 4-9, 50-52), believe that 
permanent disposal of the waste under the 
Antarctic ice cap would remove the wastes 
from populated areas and - if the deposi
tory were properly designed - would re
move the wastes from al I contact with 
the biosphere . The polar climate and the 
low temperature of the ice would furnish 
a sink for the heat given off by the radio
active waste canisters, and the large sub
surface area of the ice would provide ade
quate space so that the canisters would 
not be in close contact with each other. 

According to Zeller, Saunders, and 
Angino, all available evidence indicates 
that if the wastes were fused into a solid 
glass matrix, they could be practicably 
and safely transported to the interior of 
the ice cap. If placed on the surface of 
the ice, they would melt their own em
placement shafts which would rapidly re
seal by freezing and plastic flow. The 
containers would sink slowly to the ice
rock interface where they would remain 
safely isolated from the biosphere for 
more than 250,000 years. Scientific stud
ies have indicated that the average tem
perature in Antarctica has remained below 
freezing for more than a million years so 
that the large thickness of polar ice may 
be expected to provide a good seal for at 
le ast a si milar period into the future . The 
major problems to be solved to establish 
the feasibility of thi s approach include 

complete literature and laboratory studies 
of the basic principles involved, followed 
by field surveys and experiments to a
chieve the following: 1) determine ice/ 
canister interactions; 2) survey detailed 
ice thicknesses, movements and sub-ice 
topography; 3) determine temperature 
gradients down to the rock-ice interface; 
and 4) design, construct, and field-test 
both engineering models and prototypes 
of an operating fail-safe transport and em
placement system. 

Tentatively selected disposal sites 
(see map) are 600 to 1000 kilometers in
land from the nearest natural flora or 
fauna, isolated from the sea by mountain 
ranges as well as by long horizontal thick
nesses of ice and frozen ground. The sites 
were selected to effectively eliminate the 
chance of any harmful effects due to ice 
movements. 

The Antarctica Treaty of 1959 pro
hibits radioactive waste disposal there, but 
also provides specifically for amendments 
that are desired by the signatories, many 
of whom have or will have high-level 
waste disposal problems. 

Reprinted from the magazine California 
Geology, published by the California Divi
sions of Mines and Geology. 

.................................... 

OFF BELAY PHOTO CALL 

May we see your etchings? We 
need photographs to accompany ar
ticles we're trying to assemble. Your 
climbing action, unusual view, histori
cal interest, and flavor of the area 
shots are needed, especially for these 
areas: 

California-Pinnacles N.M. 
Idaho-Sawtooth Range 
California-Pallisades 

Photo's may be black & whites 
or original color transparencies (no 
duplicates). All items will be returned. 
Write Ray Smutek, Editor- : 

OFF BELAY 
12416-169th Avenue S.E. 
Renton, Washington 98055 

■ • 
■ 
■ 
■ 
■ 
■ 
■ 
■ 

~ ...........•..........••............ ~ 

43 



a 
~ te 

_o instriy:tqr 

BASIC MOUNTAINEERING COURSE 

Our two week program follows the pattern 
set by the major Northwest clubs for basic 
mountaineering courses. A series of lectures, 
practice sessions in the moun tains, and ex
perience climbs introduce you to the dan
gers and delights of the mountains. It is the 
first step towards knowing a " Freedom of 
the Hills. ,, 

The first week we'l l be based at our moun
tain cabin. Pian on belaying, Prusikking, 
rope handling, and short climbs on nearby 
peaks. Evening tra ining programs complete 
each day. 

The second week, we move to the wilder
ness and live ou t of ten ts. The emphasis will 
be on glacier travel, crevasse problems, an d 
self rescue techniques. We'll camp on snow 
and climb a maj or glacierized volcano. 

One week o f intensive p ersonalized training. 
Ano ther week o f glaciers, rock, snow, and 
solitude. 

P.O. Box 728 ~ _/ __ I/ 
Renton, Washington 98055 .;;;,~' 

WORLD FAMOUS SU u NTO POCKET COMPASSES 
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HIKING, CAMPING, SPORT ORIENTING AND FIELD COMPASS WITH MAP READING SCALE 
ALL COMPASSES HAVE MAGNIFYING BULB, LANYARD, DIRECTIONAL ARROW OF TRAVEL AND ARE FULLY GUARANTEED 

MODEL 

RA-69DE 
A DELUXE POCKET COMPASS 
WITH DECLINATION CORRECTION 
This Suunto model is unexcelled as a 
totally new concept in compass design. 
The superb craftsmanship features a 
magnetic needle supported by a jewel 
bearing in a liquid housing. A patented 
declination correction device corrects the 
declination error caused by the geographic 
and magnetic North. The attached pace 
memorizer keeps track of distance 
traveled in hundred meters or yards. 

I I I MODEL I 
SP-68 
STANDARD COMPASS WITH 
COUNTER-CLOCKWISE AZIMUTH 
A most unique compass design serving 
hiker, camper, sportsman and hunter. The 
graduated base shows the relationship 
betwen map distances and the distance 
traveled . Compact in size and lightweight, 
it is easily carried in pocket or pack. 
Complete with lanyard and instructions. 
Fully guaranteed. 

I 
I 
I 
I 
I 
I 

I 
I 

RA-66 
IDEAL SCOUT COMPASS 
This basic Suunto design is ideal for 
scouts and schools with simplified dial 
and scales. The rugged construction with
stands arduous use, and it is pocket .sized 
for carrying ease. Complete with lanyard 
and instructions. 

I WRITE TODAY FOR THE NEW 1973 SUUNTO POCKET COMPASS CATALOG 

[g]□[C; 
PRECISE IMPORTS CORP. DEPT. 08-12 3 CHESTNUT STREET 



BRUCE GRUBBS 

MAZATZAL AND SIERRA ANCHA WILDERNESSES 
Tonto National Forest officials re

leased the draft Management Plans for the 
Mazatzal Wilderness in September, 1972, 
and for the Sierra Ancha Wilderness in 
January, 1973. 

The Mazatzal Wilderness covers 
205,346 acres in the northern Mazatzal 
Mountains of Arizona . "Mazatzal" is an 
Indian word for bleak or barren, a fitting 
description of the Mazatzals. The moun
tains within the Wilderness are extremely 
rugged, with deep rocky canyons and 
abrupt escarpments . Much of the rock 
exposed is quartzite, which varies from 
rotten to excellent. So far, rockclimbing 
has been rare, but the potential is there. 
The mountains cover elevations from low 
desert to pine-fir forest, and use is year
round. Much of the terrain is scarred by 
old burns, and the resulting brush restricts 
travel to trails in many areas. 

The draft management plans for 
both areas are similar in many respects, 
but two items are of interest. Even though 
no significant mineral deposits have been 
found, two-thirds of the Wilderness is 
covered by mining claims, and new claims 
are still being filed. And in view of the 
heavy brush overgrowing many of the old 
trails, the Forest Service plans to clear and 
rebuild most trails. However, the Plan 
states that only about ten miles of new 
trail will be added. 

The Sierra Ancha (Spanish for "wide 
mountains") is a broad mountain-plateau 
area lying northeast of Phoenix. The 
Sierra Ancha Wilderness covers only a 
small portion of the mountains (20,850 
acres) . Originally, the primitive area cov
ered 34,000 acres, but was reduced to the 
present size by the establishment of the 
Sierra Ancha Experimental Forest and by 
extensive mining during the war and dur
ing the uranium boom of the fifties. The 

Sierra Ancha has more of a plateau charac
teristic than the Mazatzals, but is disect
ed by deep narrow canyons. There are 
elevation changes of 2,500 feet in less 
than one mile. Within the Wilderness, 
vegetation varies from the pinyon-juniper 
community on the lower plateaus to pine
fir forest on the highest peaks. The rock 
in the canyon walls tends to be friable 
and this area will probably not be ex
plored for climbing until better areas clos
er to Phoenix have been mostly c limbed 
out. 

In the Sierra Ancha Wilderness forty 
miles of trails exist and the Forest Service 
has no plan to add new trails. Existing 
trails will be brought up to F.S. standards, 
however. 

Some items in the draft Management 
Plans common to both Wildernesses : A 
boundary relocation study will be com
pleted in the Mazatzals by 1976, and in 
the Sierra Anchas by 1977 . (The recom
mendations will be submitted to Congress, 
which has sole power to modify Wilder
ness boundaries.) Ecology and user capa
city studies will be initiated a year later. 
To provide data on visitor use and pro
vide for later regulation, a registration 
system will be started April, 1974, in the 
Mazatzals and one year later in the Sierra 
Ancha. Parties larger than 25 will be dis
couraged due to the disproportionate dis
ruption they cause. A significant point is 
that the Plans recognize the fact that the 
protection of wilderness is important even 
to those who never use it . 

Although there is no active m ining 
in either Wilderness presently, the possi
bility exists and is allowed until 1984 by 
the Wilderness Act. The Forest Service 

U.S. FOREST SERVICE 

intends to regulate mining to minimize 
the impact on the wilderness . Use of any 
mechanized equipment in the Wildernesses 
requires a special permit. 

Both draft Management Plans will 
be revised after comment has been re
ceived . The final Management Plans will 
then be adopted and put into effect, as in 
the Superstition Wilderness. 

- Bruce Grubbs 
Crown King, Arizona 

NEW NORTH CASCADES 
CAMPGROUND 

Climbers visiting the Liberty Bell 
peaks along the North Cascade Highway 
should be aware of the new Okanagan 
National Forest Campground . 

The new campground, named Klip
chuck, is located 2½ miles west of the 
Early Winters Information Station. It is 
reached by a mile and a half, paved, access 
road adjoining the North Cascades High
way. The 46-unit facility is designed for 
campers, trailers and tents, and features a 
water system, flush-type comfort station 
and waste water sump. 

The fee for camping and picnicking 
at the new campground is $2/day. Five 
days will be the maximum length of stay 
permitted so that highway travelers may 
be better served. 

"Klipchuck" is a Chinook Indian 
word meaning "fast water" and is descrip
tive of Early Winters Creek which flows 
past the campground. Streamside hikes 
and trout fishing should be popular at the 
area. - Okanagan National Forest 

Washington 
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A PACK FOR 
ALL SEASONS 

The EMS Divided 
Packbag and Frame 

A large, rugged two-compartme,1t packbag with three 
roomy exterior pockets. Made of 8 oz. coated duck, the 
main bag is a one-piece construction with brass grommets 
set into the triple-stiched, reinforced edges, and can be 
attached to either an EMS or a Kelty frame. A half-moon 
shaped, double zippered flap allows easy access to the 8" 
high lower compartment. All zippers are YKK nylon coil 
covered by waterproof flaps. Colors are: navy, orange, 
green. 

The Heliomaster packframe is made of structural aluminum 
alloy, heli-arc welded at all joints. Thick, padded shoulder 
straps, mesh backband, sturdy hip-belt, and a padded lower 
backband make it a superb piece of backpacking 
equipment. Sizes are by individual body height. S (under 
5'3"), M (5'3" to 5'7"), L (5'7" to 6'), XL (over 6' ). (When 
ordering please specify bag color and frame size desired) 

UFPP20 EMS Divided Bag and Frame Combination 
$47.00 

If you are an outdoor enthusiast, you'll love looking through 
our beautiful, 200-page catalog complete with charts and 
technical information. Send for it today enclosing $ 1.00 for 
postage and handling . 

&a.4U'Ue ~" S{zMU, 1«-, 
1047 Commonwealth Avenue 
Department: G 
Boston, Massachusetts 02215 

Ski~Rac\n.;.. 

Number One in News 
SKI RACING gives you more news than any other 
sk i publication in the wor ldl Big claim from a 
stranger? We can prove it to you. SKI RACING 
cover s all important competition news and reports 
current happenings in all of ski ing in 25 timely is
sues every year-weekly during the busy w inter 
season and at lea st monthly during the summer 
months. Fill out the coupon below and discover for 
yourself w hy know ledgeable skiers everywhere turn 
to SKI RACING as their number one source of ski 
news. 

-------------------
Sk/~Rac\\\~ 
1801 York St. , Denver , Colo. 80206 

Enclosed find $ __ ~-- _ ~ for my sub scr iption. 

0 S9 for 3 yeor5 175 issues ) 0 S4 for l yeor 125 issues) 

0 S7 for 2 years 150 issves ) 0 Che ck here i f renewa l 

Name 

Address ___ _ 

Ci ty / State/ Zip _ _ _ _ 

(Ov-erseas subscriptions $6; overseas airmail , $24 per year. ) 



OLD 

CAHABJ:NERS 

NEVER 

(But those who use them might!) 

One of the most disturbing aspects 
of inferior or improperly designed climb
ing hardware is its longevity. Unlike rope, 
clothing, and other soft goods, metal pro
ducts such as carabiners and crampons 
seldom wear out. Items found to be un
safe and pulled from the market have the 
nasty habit of showing up years later, 
being used by a generation of climbers 
who missed the earlier warnings. 

This is what has been happening at 
Seneca Rocks. During this past season, 
there have been three separate instances 
of failures involving carabiners no longer 
sold because they had been identified as 
unsafe . In two of the instances, the inade
quacy of the carabiner had been publicized 
ten years ago. Briefly, here's the report 
which came in from John Markwell, 
Mouth of Seneca, West Virginia : 

"lnclosed are photographs of three 
broken carabiners that climbers have 
brought into the Gendarme. Two of the 
carabiners are old Pierre Al/ains. Both 
were locking biners made of aluminum, 
with, what I believe were called at the 
time, "alpine gates." The gates are not 
notched. Both of the biners failed on 
rappel under minor axis loading. The 
failures are identical. In both cases, the 
climbers lucked out! 

The third biner was a German steel 
oval purchased from the Co-Op and was 
used with an old style steel brake bar. The 
pressure of the rope laterally on the gate 
forced it sideways out of the notch caus
ing it to fail. Again the person involved 
lucked out." 

Interestingly, the pro blem with the 
Pierre Allains was recognized ten years 
ago. John Armitage, distur bed by reports 
of fai lures performed comparative tests 

on the Allain and a carabiner sold by the 
Ski Hut at that time. The results and his 
analysis were published in SUMMIT Mag
azine in September 1964. His note is re
printed here, courtesy of Jene Crenshaw 
of SUMMIT : 

"Recently, when instructing in 6th 
class tension technique, I was astonished 
to see mv student suddenly up-ended, 
foot still in the ladder but with a sudden 
addition of a few feet of slack. He had 
managed the usual beginner's miracle of 
tangled carabiners, and I assumed the gate 
had been opened and the rope jumped 
out. However, the gate had actually been 
forced outward past its usual closed posi
tion, permitting the rope to come out. 
Since the carabiner was an Allain, about 
which one continually hears disturbing 
rumors, I decided to find out if the Allain 
is unusually poor in this respect. 

I destroyed several carabiners by 
pulling the gate in the "out" direction un, 
ti/ they popped open, and by forcing the 
normally opened gate sideways until it 
would swing out past its normally closed 
position, and then breaking it off side
ways. For comparison, I did the same 
with the new Ski Hut carabiner which, 
in design at least, seems equivalent to the 
Bedayn. The Allain carabiner is particu
larly poor in the "out" direction, since 
the ramp at the end of the gate is poorly 
designed to resist force in this direction, 
though this could be changed easily by 
the manufacturer. 

The results, in pounds: 

Allain Ski Hut 

Out 250popped open 2000 pin tore 
Side to clear 90 150 
Side to break 150 snap 250 snap 

It may be argued if this failure rep
resents a realistic climbing situation. This 
question is up to each individual climber, 
but for those who are concerned with 
this sort of problem, perhaps the advan
tages of the Allain carabiner are more than 
offset by this disadvantage.,, 
(John Armitage, Jr., SUMMIT, September 
1964) 

As is often the case, these pre
liminary warnings went unheeded. Sev
eral years passed before enough close 
calls were logged to prompt removal of 
the Pierre Allain carabiner from the mar
ket. The stores unloaded their stock, 
calling them "non-climbing" carabiners. 
The climbers stopped using them in criti
cal situations, though many kept a few 
for racking pins. Lacking a gate notch, 
pitons went on and off beautifully . The 
case was apparently closed, until now. 

Continued 

The old Pierre Allain carabiner, plus 
certain Kamet models were extremely 
wea k in the "gate outward" direction. 
This design defect (shown above) has 
been corrected on the newer models. 
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CATALOG : 

manufacturers and distributors of ,inovative equipment for mountaineers 
P.O. BOX 151 (DEPT. OB) 
LOUISVIL LE, COLORADO 80027 

Fal:Jiano MOUNTAIN 
cross countr~ tourinQ coots 
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Style 
Light Brown and Panna 

Style#290 
INSULATED TOURING 
SKI BOOT (Welted sole) 
Black and Red 

# 298 SUSAN CROSS COUNTRY PACER. Low cut 
oi l tanned uppers. Moulded soles to fi t all types of 

pin bindin gs-Metal reinforced pin holes. Full leather 
lining. Soles reinforced at the toe and ball of the foot 

~~ 

for the least amount of laterial motion. 

Widths-Narrow, Medium 
and Large/ 4 to 16 

Fabiano ... untoucnat>le In Qualm., and worl-fmansn1p 
send tor tree h1k1ng and mounla1neer1ng boot brochure 

FabwnoShoeCo.,Ine. ~~~~H Ai~sr~~~ ~~~~.E~2fl; 
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CUSTOM EQUIPMENT REPAIR 
& 

MOUNTAINEERING SCHOOL 

Brochure available after January 1st. 

ADVENTURE 
P.O. BO X 281 , ISSAQUAH , WASHINGTON 98027, 206 392 - 1782 

The Post Office does not for ward maga
zines, nor do they return them to sender i f 
you have moved. Unfor tunatel y that includes 
OFF BEL AY. 

Please let us know when your address 
changes. We hate sending magazines to the 
dead letter office. Nobody there reads them. 
Send us both your old and new addresses. 

OFF BELAY 
12416 - 169th Avenue S.E. 
Renton, Washington 98055 



OLD CARABINERS 
Continued 

A similar, though somewhat mor~ 
recent, situati o n existed with the steel 
carabiners. Several types were involved, 
all having the same gate latch design which 
proved to be very weak in a side loading 
direction . While the problem was not as 
well publicized , these carabiners were also 
discontinued. Climbers began to use them 
as piton pullers and found out how weak 
the gates really were when a misplaced 
hammer blow snapped them off com
pletely . The problem went away-until 
now. 

Where and how long ago these cara
biners were bought is unknown . Were 
they resurrected from some old equ ipme~ t 
box? Were they purchased recently from 
a dealer who did not realize their weak
ness? The temptation is to point a finger 
of blame-but at who? In the end , it is 

The gates of carabiners with 
this type of latch design have 
a low resistance to side loads. 

the climber himself who must make the 
final judgement on the safety and reliab
ility of a piece of equipment. The mere 
fact that an item is available does not 
necessarily mean that it is good . 

° Forgot to warn Olaf of the minor hazards of the Dulfersitz. . ,, 
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FINE ALPINE EQUIPMENT 
Send for our catalog and the name of your nearest dealer. Kathleen 
Cox, THE NORTH FACE, Dept. OB, 1234 5th Street, Berkeley, 
California 94710 
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HELEN McNAB - INTERN AT IONALY HEAR D VIA RAD IO AND TELEVISION 

ORCHESTRATED AND ARRANGED BY - TED NICHOLS-

National Director for Campus Crusade for Christ. 

331/3 STEREO ALBUM WITH FUL L COLOR JACKET 
ON THE CREATIVE SOUND LABEL 

HEAR: O' HOLY NIGHT 

SWEET LITTLE JESUS BOY 

I WON DER AS I WANDER 

AND MANY OTHERS 

MAIL YOUR CHECK TODAY $4.25 
(ADDITIONAL ALBUMS ON SAME ORDER $3.50 each) 

to cover Album, Postage and Handling 

GATEWAY ENTERPRISES 
4407 South 173rd 

Seattle, Washington 98188 

THE 

Joe Brown 
100% Wesh Wool 

Extra Long Tailed 
Three button 

Pull Over 

In 
Tattersall 

$17.00 postpaid 

Red & Black 

ij[E lrE 
Blue & Black Check 

Blue, Green, & Red 
Red 

OUTH OF SEMECA, W. VA . Green 
Blue 



WILDERNESS SKIING 

By Lito Tejada-Flores and Allen Steck. 
Published by Sierra Club Books, 597 
Fifth Avenue, New York, N, Y. Format: 
6¼ x 4½ inches, flush cut leatherette 
cover (Totebook), 310 pages, 7 photo
graphs, sketches. $6.95. 

This Totebook is a "how to" rather 
than a "where to" book. It is meant to 
read at home rather than taken into the 
wilderness. The authors are enthusiastic 
advocates of the ski experience away from 
the commercial ski areas. 

The book begins with the equip
ment and techniques for both Nordic 
cross-country skiing and alpine ski-touring 
with modified downhill equipment. The 
first third deals with skiing itself and takes 
you from basic maneuvers for the begin
ner through advanced techniques for the 
expert. Ski equipment for both the Nordic 
and alpine styles of touring are described. 
That the authors are expert skiers becomes 
obvious in their discussion of such per
sonal delights as cornice jumping and 
couloir skiing. There is a lengthy descrip
tion of the "maximum check wedel," or 
extreme short swing, for skiing very steep 
slopes, but by and large the book is writ
ten for beginners. The authors also freely 
admit their preferences in equipment and 
styles of travel . 

In Europe, a system of huts sup
ports the winter tourer, but the American 
tourer must become a wilderness skier, 
completely self-sufficient in the winter 
environment. The balance of the book is 
devoted to this aspect of skiing. It des
cribes in detail the equipment, methods, 
and special techniques needed for trips 
ranging from one-day outings to multi-day 
expeditions and stresses self confidence, 
an understanding of your abilities, good 
judgement, and certain basic rules of the 
wilderness. The authors include just about 
everything a beginner needs to know in a 
concise, common sense manner, then go 
on to subjects they may never need to 
know. Tejada-Flores and Steck are accom
plished technical climbers and include an 
introduction to climbing techniques and 
equipment to wet the appetite of the 
wilderness skier and assist him in making 
the transition from mountain skier to 
mountain climber. Tips and _' advice for 
advanced-type expeditions to places such 
as Alaska consist of common sense items 
gained from experience which the reader 
should have before attempting such trips 
anyway. 
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The mountain environment is des
cribed in detail. There are concise des
criptions of the characteristics of snow, a 
complicated subject in itself, and of 
avalanches, the primary hazard in alpine 
skiing. The authors downplay the hazards 
of winter travel, but include all the warn
ings. A chapter on self-help offers good 
advice for most all contingencies. 

There is also a "where to" chapter 
which merely gives the general character
istics of areas in the U.S . and Canada, and 
a brief, but well chosen bibliography. 

It is unfortunate that reviews by 
nature concentrate on the shortcomings 
of a book and dismiss all that is good in a 
few words, This review is no exception. 
By and large, I agree fully with nearly all 
of the material presented by Lita Tejada
Flores and Allen Steck. With that absolu
tion, I will go on to those specific items 
with which either opinion or experience 
forces me to take exception. In general, 
they relate to choices of inclusion or em
phasis, which are highly personal matters. 
Any author given the opportunity to write 
a comparable book would undoubtedly 
make different choices and use different 
emphasis . 

Tejada-Flores and Steck have a 
tendency to mention only those items of 
equipment and those conditions that they 
are familiar with. For example, they des
cribe several types of ski-binding in detail, 
but do not even mention others. Our 
group has successfully used the Gertch 
binding and touring attachment. It is 
heavy and expensive, but has excellent re
lease characteristics . They infer that the 
need for poles with large baskets" ... is an 
absolute myth," demonstrating their un· 
familiarity with the heavy, deep snows of 
the Northwest. There are alternates to the 
$20.00 Smith goggle, the only one men
tioned, and the Ensolite they consider the 
perfect ground insulation . They describe 
only one model of four-man tent. I hap
pen to disagree that a tunnel/sleeve en
trance is an absolute necessity. Their 
ultimate, under three pounds per man, 
tent is still not readily available. 

The section on stoves mentions only 
Optimus models and presents considerable 
opposition to self-generating (no pump) 
types. Twenty-plus years of operating 
both types has convinced me of t he re
liability, ease of operation, and weight 
advantage of the smaller, self-gene rating 
stoves. Their fuel recommendatio n of one 
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pint per day for four can be cut in half if 
water is available and all cooking is done 
out of the wind. Related to this is a use
ful tip on obtaining water in the north
western coastal mountains . Most high 
lakes do not freeze sol id, even as far north 
as Garabaldi Park, but merely slush over 
and are covered with snow, Sometimes 
only a few feet of digging is necessary to 
reach water. 

The various hints on food planning 
are good, but I would emphasize the 
weight aspect more. Otherwise food for a 
multi-day trip becomes a significant part 
of the total pack weight. We average 1 ¾ 
pounds per man per day, 22% lower than 
the authors' 2½ pounds, and have success
fully managed many strenuous ski-moun
taineering trips with as little as 1 ½ pounds 
per man-day, during which we ate well 
and did not come out starved. However, 
we nearly double the book's fat and fatty 
foods recommendation (butter, oleo, nuts, 
peanut butter, etc.), depending on wea
ther, and decrease starches accordingly . 
The colder it is, the more fats we take. 
They are harder to digest, but do not seem 
to be a problem when body fuel con
sumtion is high. They provide more 
calories per pound than other foods. 

I also disagree that protein break
fasts are an unnecessary luxury. We use 
meat and eggs, various omelets, and 
creamed chipped beef for half the break
fasts, and their taste and rib-sticking qual
ities have a proven popularity. They take 
no longer than cooked cereals. (Instant 
cereals get a low rating.) We use granola 
sparingly on long trips since it is heavy 
for its calories and takes ages to consume. 

I would differ on selection of cloth
ing, especially "inners," but everyone, no 
doubt, has their own preferences. Soft, 
non-irritating Australian wool "longies" 
and wool fishnets are now available. I 
disagree strongly with their statement 
"Wind pants are something of an unnec
cessary luxury in most circumstances ... " 
We find that breatheable · (not water
proofed) rip stop nylon windpants large 
enough to put on over boots (and cram
pons if necessary) provide a great deal of 
protection. They limit wind chill more 
than long-johns by keeping several layers 

Continued 
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of air warm and still. Tucked into gaitors, 
they give ideal protection on downhill 
runs, especially if you "bite the snow" as 
often as I do. I also dispute the notion 
that overboots are only for high altitudes, 
since they have several uses. A simple pair 
of hand-made, waterproof "mukluks" for 
each tent permits outside chores after 
boots have been removed . The recom
mendation for an extra dry socks and 
mittens also needs to be moved forward 
to the discussion of clothing instead of 
being relegated to the "Self Help" chapter 
as it is now. 

Tejada-Flores and Steck seem to 
have an aversion to compasses. They do 
not suggest leaving them at home, but do 
state that "Dense flat forests along with 
featureless flat glaciers are the only situa
tions we can think of where a compass is 
probably essential," and go on to say "it 
is unrealistic to count on using compass 
navigation to find your way around in a 
storm or in a white-out. The primary rule 

for navigating blind is-don't. .nine 
times out of ten, it's better to wait .. . we 
would take a good bivouac sack before a 
compass any day." 1 'm afraid they haven 't 
enjoyed the exceedingly common experi
ence of afternoon white-out in the Cas
cades, especially on the large volcanoes. 
Avoiding a bivouac is the preferred choice , 
since storms and white-outs are long and 
frequent. 

The chapter on "Self Help" fails to 
mention that the most common source of 
superficial frostbite is ill fitting boots 
which restrict circulation . I would have 
placed more emphasis on hypothermia, 
which is more common than it should be. 

A rescue sled improvised from skis 
is shown. We now carry two lightweight 
aluminum braces for this purpose on long 
tours, since above timberline there may 
be no other bracing material available. In 
our one accident experience we had to 
splint a spiral fracture by binding it to the 
other leg. We now carry a lightweight 
inflatable splint. 

The description of ski techniques 
for unpacked slopes is excellent and in-

A big book about 
a big mountain ... 
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Dee Molenaar presents first complete documentation of 
climbing history of Mt. Rainier . . . the discovery years, 
pioneering efforts, mountain tragedies, and the guides and 
other climb ing personalities Many anecdotes reflect 
mountaineering customs and trends in the various eras. 
Sketches by author, more than 100 photos, give the climber's 
viewpoint Fascinating for climbers, mountain historians, 
armchair adventurers. 352 pp, hardbound. $12.95 

At bookstores or by mail (add 28(1; shipping)_ 

Wash . residents add 5.3% sales tax 

THE MOUNTAINEERS- OB 
PO Box 122 
Seattle, WA 98111 

eludes many tips not always available from 
ski area instructors. However, I would 
choose a different emphasis for "special 
snow conditions ." For heavy snow, the 
book recommends unweighting the skis 
and jumping sideways, a "leap and land" 
technique. As mentioned , the trouble is 
with the landing, especially when burden
ed with a heavy pack. The old stem 
christie is a more control led alternate re
quiring less skill and strength and provides 
wide stance stability. Other techniques 
which should be emphasized early are the 
side slip (relegated to "Beyond Skiing") 
and the snowplow, most useful on gentle 
narrow tracks such as roads and trai Is 
where parallel checks become too tiring 
when carrying a pack. The side slip can 
bail you out when the slope gets steep, 
rough. and hard, real sloppy, or leads 
through tight timber. 

One of the few misstatements is "In 
the continental U.S., ski touring on gla
ciers is a relative ly infrequent thing." My 
objection to such a statement probably 
emphasizes my own Northwest oriented 
regional ity as much as the authors Cali
fornia/Sierra regionality. None the less, 
they go on to discuss roped glacier skiing. 
I must admit to never having seriously 
skied roped, although I have done a great 
deal of glacier skiing. The temperate win
ters of the Coastal Mountains north into 
British Columbia have a regular freezing 
and thawing cycle which forms solid 
bridges over the crevasses. Instead of 
roped skiing, we adhere to two rules . 
First, we do not ski the glaciers until 
enough snow has fallen to form adequate 
bridges, usually late December. Then we 
only ski down the route we climbed up, 
having marked the important crevasses on 
the ascent. That way we ski only "tested" 
bridges. This freeze/thaw cycle does not 
occur in Alaska and the continuously cold 
inland ranges, and the snow bridges are 
less reliable. For such conditions, roped 
skiing is necessary and I would recom
mend the use of a swami seat for tie in 
rather than the authors' simple swami 
belt . Hanging from your waist in a cre
vasse with a full pack loading you down 
is more than uncomfortal be; it's dan
gerous. 

Despite my many comments, WILD
ERNESS SKIING is an immense improve
ment in content and style over its fore
runner, the MANUAL OF SKI MOUN
TAINEERING. Lito Tejada-Flores and 
Allen Steck have not only presented the 
technical aspects of the winter touring, 
but have also emphasized the joys ot the 
winter wilderness and the comradery it 
can produce. -Joan Firey 

Seattle, Washington 



A CLIMBERS GUIDE TO THE 
COASTAL RANGES OF 
BRITISH COLUMBIA 

By Dick Culbert. Published 1968 by the 
Alpine Club of Canada, Box 1026, Ban ff, 
Alberta TOL OCO. Format: 7 x 5 inches, 
426 pages including supplement, 15 
photographs, 27 sketches and sketch 
maps. Out of print. 

CLIMBERS GUIDE TO THE 
INTERIOR RANGES OF 
BRITISH COLUMBIA 

By William Lowell Putnam. Published 
1971 by the American Alpine Club, 113 
East 90th Street, New York, N. Y. 10028. 
Format: 6½ x 4 ½ inches, flexible plastic 
binding, 323 pages. 36 photographs. 
$7.00 

CLIMBER'S GUIDE TO THE 
ROCKY MOUNTAINS OF 
CANADA-SOUTH 

By William L. Putnam and Glen W. Boles. 
Co-published 1973 by the American Al
pine Club, 113 East 90th Street, New 
York, N. Y. 10028 and the Alpine Club 
of Canada, Box 1026, Banff, Alberta 
TOL OCO. Format: 6½ x 4½ inches, 
flexible plastic binding, 330 pages, 32 
photographs, 19 topographic maps, 5 
sketches. $8.00 

These three books, plus a fourth on 
the way, cover mountaineering routes in 
the major ranges of Western Canada. The 
emphasis for the most part is on the rela
tively accessible mountains in the south
ern half of British Columbia and Alberta. 

The Coastal Ranges are the exten
sive and more impressive extension of the 
Washington Cascades. Ultimately, they 
culminate in the St. Elias and Wrangell 
Mountains though Culbert's Guide does 
not cover peaks that fa r north. 

The GUIDE TO THE COASTAL 
RANGES is presently two books--the first 

edition released in 1965 and a supplement 
issued in 1968. Both are currently out of 
print, but occassional copies can still be 
found . The Alpine Club of Canada is 
planning to release a new updated edition 
shortly. 

The present guide begins with the 
Chilliwacks and Manning Park on the 
U.S.-Canada boundary, moves northward 
to cover Garabaldi Park, the Waddington 
group, the Monarchs, and the Bella Coola 
Range, and terminates with the peaks in
land of Prince Rupert. Many of these 
areas are "accessible" only in the sense 
that ways of reaching them have been 
worked out. Often a combination of land, 
water, and air travel is necessary . In addi
tion to th ese remote peaks, a considerable 
portion of the guide is devoted to the 
climbs which are truly accessible to the 

THE PACIFIC CREST TRAIL VOLUME I: CALIFORNIA 
By Thomas Winnett, Jeffrey P. Schaffer, 
John W. Robinson, J. C. Jenkins, and 
Andrew Husari. Published by Wilderness 
Press, 2440 Bancroft Way, Berkeley, Cali
fornia 94704. Format: 4-3/4 x 7-1 /2 
inches, 28 photographs, 126 map reprints, 
paperbound - $4.95. 

This book is a step by step guide 
to the Pacific Crest Trail in California. 
Starting at the Mexican border and follow
ing on through to the Ashland Mountain 
Interchange in Oregon, each mile of the 
way is described in detail, including those 
sect ions which follow roads and highways 
t h rou gh logged or civilized areas. All side 
trails are noted, since they are significant 

navigational landmarks. But they are not 
described. The book concentrates on the 
Crest Trail itself, and is obviously designed 
for those who have ii lusions towards tra
versing its entire length. 

Introductory chapters give a brief 
history of the trail, a hiking primer (which 
hopefully will be revised for the wetter 
and rougher conditions in Oregon and 
Washington), and encourage an interest in 
the natural sciences as a logical adjunct 
to hiking the Pacific Crest. Half the book 
consists of "strip maps" - photo copies 
of the Crest Trail portion of each U.S .G.S. 
quadrangle along the way . 
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weekend climber from the Vancouver 
area. These are often lesser in stature, 
but interesting in their own right. 

Moving eastward from the Coastal 
Ranges, and after a few hundred miles of 
forested land, a ser ies of ranges begin their 
upward thrust-the Cari boos, the Mona
shee, the Selkirks, and the Purcells. This 
is the area covered in Putnam's GUIDE 
TO THE INTERIOR RANGES, revised 
and released in 1971. The format of this 
guide has been improved by the addition 
of thirty six photographs, mostly aerials, 
which help show the relationship between 
the peaks, glaciers, and routes. It also 
includes a distinctive Putnam touch
numerous historical quotat ions are scat
tered throughout the text. These alone 
invite an evening of browsing. 

The division between the Interior 
Ranges and the Rocky Mountains is some
what arbitrary, since it is not marked by 
any distinctive geographic feature. Thus 
Putnam and Boles' GUIDE TO THE 
ROCKY MOUNTAINS-SOUTH is best 
describes as covering the area "east of the 
Interior Ranges" . It begins with the 
Waterton Lakes area near the U.S. bound
ary and moves generally northward to 
include the Front Ranges, the Kanaskis 
Groups, Assini boine, and Banff-Yoho Na
tional Parks. A companion volume to be 
released next year will cover the peaks 
further north. The format of this guide is 
a still further improvement. In addition 
to the aerial photographs, it includes de
tailed sketches by Glen Boles, plus large 
scale reprints of the topographic map for 
each area . Numerous hist0rical quotations 
again add a unique flavor. 
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Editor, OFF BELAY 

Thanks for the preview of the 
Mount Rushmore item. 

To set the record straight, we wish 
you would correct the statement that Jan 
and I founded the Mountaineering Section 
of the Potomac Appalachian Trail Club. 
This distinction belongs to Paul Bradt, 
who figured in your recent Seneca Rocks 
article. Paul not only organized the early 
D.C. climbing enthusiasts under the aus-

. pices of the P.A.T.C., he worked hard for 
years afterwards to preserve the identity 
and authority of the group when some of 
the rest of us merely wanted to go climb
ing. 

Editor's Reply: 

-Herb and Jan Conn 
Custer, South Dakota 

Credit given where credit is due. 
Paul Bradt founded the Mountaineering 
"Committee" of the P.A. T.C., which ulti
mately grew into todays distinct Moun
taineering "Section." A few years later, 
Herb and Jan Conn initiated the news
letter UP ROPE. Originally, it had no 
official tie with the P.A. T.C., but with 
time became the voice of the Mountain
eering Section. UP ROPE now bears the 
subtitle "News of the P.A. T.C. Moun
taineering Section. " 

-R.S. 

Editor, OFF BELAY 

Your printing of a researched ac
count of the accident on Mt. Baker this 
spring was a valuable item, and one that 
may well spur a good deal of comment. 
It is quite apparent that entire organiza
tion of the field trips of the U of W are 
hardly a field model; future historians of 
the mountain scene can come up with 
some pretty invective cuts at such points 
as the shortage of secondary leaders ex
perienced with both the mountain and 
snow/ice climbs, and the decision to con
tinue on the face when it became appar
ent that progress was slow, and the storm 
was intensifying. What is the rationale 
for mass ascents of such faces (on Baker, 
on the Grand Wall of The Chief) that this 
class seems to favor? This approach was 
taken for decades by the big clubs on 
easy volcano routes, and worked well, 
even with alpenstocks. But, they were 
regimented, with strong leadership and 
discipline-and, they kept roped together 
no matter what. Now, it seems an ana
chronism. What makes it so bad is that a 
taxpayers' supported institution created 
the scenario for one of the most desperate 
survival situations in the history of Amer
ican climbing, and one that could just as 

easily snuffed out the remainder of the 
group that huddled all night on the 
summit. 

-Fred Becky 
Los Angeles, California 

Editor, OFF BELAY 

I feel that the picture prefacing my 
article "Brake Bars and Carabiners" (see 
August 1973 OFF BELAY, page 30) is a 
testamonial to the ignorance and insin
cerity of the editor and staff of OFF 
BE LAY Magazine. The above referenced 
article was written expressly for the pur
pose of instituting in the readers a strong
er attitude of safety and respect for the 
rappel situation and associated hardware. 
Whether or not carabiners and other hard
ware (brake bars or belay links) were be
ing used by the person photographed on 
the rope is not clear. Any humor intend
ed by the crude comparison between the 
photo and the context of the article is 
quite elusive, unnecessary and in bad 
taste . It makes a farce out of what most 
serious climbers recognize as a necessary 

When you purchase your alumi
num-framed snowshoes you 
should be expecting to buy the 
very best. Your frames should 
represent a lifetime purchase. 
The lacing should be tough, light 
and durable - but also readily 
repairable when the long miles 
and years have left their mark. 

The binding should be a SHER
PA. The SHERPA System* en
ables those who enjoy the moun
tains to walk above the limits 
imposed by conventional equip
ment. 

SHERPA equipment is designed 
to be second to none in quality. 
We make rigorous demands on 
its performance and challenge 
you to do so too. Try out one of 
the five models of SHERPA/ 
TUBBS snowshoes now available 
at your dealer's. You and your 
family will like them. We gladly 
stand behind the products we 
manufacture. 

The climbers on the June 1973 
successful climb of Mt. Hubbard 
found the small Featherweight™ 
model SHERPA/TUBBS snow
shoes ideal for packing over sur
face conditions of heavy mush 
as well as deep, fresh snow. 
They found size, traction and 
superior performance to be real 
plus factors. 

• PATENT PENDING 

but somewhat dangerous technique in 
mountaineering. 

Perhaps the photo is a picture of 
what rappeling was like 50 years ago. 
The hand-over-hand method of free rap
pel may be appropriate for someone who 
has lost all of his hardware and the lower 
half of his body but should not be adver
tised or suggested for use by the readers 
of your magazine. 

Chuck Sproull 
Hillcrest Height, Maryland 

Editor's Reply: 

Eleven year old Cathy Russell was 
not aware she was being ignorant or in
sincere when her photograph was taken 
during a descent of Zion's Great West 
Canyon. She was faithfully using the 
multiple carabiner rappeling rig as recom
mended in Chuck Sprau/l's article. One 
hand is on the rope below the rig for 
braking, the other is above for balance. 
Cathy can't use a body wrap in addition 
to the brake. She weighs only 75 pounds 

Continued 

·~~ t2M,bs 
SNOWSHOES 

SEND FOR YOUR FREE BROCHURE 
ON SHERPA QUALITY EQUIPMENT 
FOR SNOWSHOERS - INCLUDING 
THE NEW SHERPA/TUBBS SNOW• 
SHOE LINE. 
WRITE: VERMONT TUBBS, INC 

Dept. B 
18 Elm Street 
Wellingford, VT. 05773 

55 



LETTERS 
Continued 

and has trouble sliding down the rope as 
it is. Even in a free rappel she has to feed 
the rope through the brake. Additional 
security beyond that mentioned in the 
article was provided by stationing an a
dult at the end of the rope (not visible in 
the photo). He will tension the ropes by 
pulling on them should Cathy happen to 
lose control. This little known technique 
will stop even an adult in mid-rappel. 
These procedures were used without inci
dent by eleven people on the seven rap
pels involved in the descent of the Can
yon. The youngest was eight years old, 
the oldest thirty seven. 

I doubt that any climber has a 
stronger attitude of safety and respect 
for the rappel situation than Cathy's· fa
ther, Don, with over ten years of rock 
climbing experience to draw on. That's 
him at the top of the photograph watch
ing his daughter have fun on a safe rappel. 
But then having fun is what mountain
eering is all about, isn't it? 

As to the motives of the editor, I 
invite the readers to look at the picture, 
read the article, and be their own judge. 

- R.S. 

Editor, OFF BELAY 

A recent survey has shown that 
eight out of ten people will tell you when 
you're wrong, while only two out of ten 
will tell you when you're right. This 
should be evident in the number of let
ters you received on the Clark's Jay or 
Gray Nutcracker! But that is not the sub
ject of this letter. 

I would like to say that your editor
ial on climbing in Zion National Park 
(Beep- This is a Recording, August 1973) 
was correct in its facts. I have gone to 
Zion each May for the past four years. 
Each year I received the same reply, ex
cept this last year. I talked to three of the 
park's staff and received the standard 
answers, plus the feeling from the tone of 
voice they used that if we were caught, 
we would surely spend time in the local 
cage awaiting special judgement for our 
crimes. Should anyone wish to elevate 
their physical selves, they can do it by 
walking the sixteen miles of asphalt and 
concrete paved trails, or by standing on 
top of their cars and flapping their arms. 

So if Superintendent R. C. Heyder 
thinks you are wrong in your statement 
he should check to see what his staff is 
doing. 

Russ Smith 
Vista, California 

CLASSIFIED 
Our Advertisers make OFF BELAY possi-
ble. Let them know you approve. 

CLIMBING - HIKING - KLETTERSCHUHE 
My sole concern. Write: Niall McGinnis 
Mountain Boot Repair, P.O. Box 94, Ket-
chum, Idaho 83340 or call 208/726-9935 
MOUNTAINEERING LITERATURE and 
maps available of unusual wilderness areas 
and remote parts of the world . Request free 
book list. Mountain Travel, 1398 Solano 
Ave., Albany, CA 94706 
MAZAMA annuals for 1896, 1897, 1900, 
and 1903 needed to complete OFF BELAY 
reference set. Write Ray Smutek, 12416 
169th Avenue S. E., Renton, WA 98055. 
OVE R-MITTS- Breatheable Nylon-duck + 
Sure-grip Cordura Palm - Proven on Mc-
Kinley . S ize: S, M, L . Pattern + Materials: 
$2.25pp, Plans and Materials for Tents, 
Packs, Sleeping Bags, Etc. FOREST FOLK. 
Box 3099, Eugene, Oregon 97403. 
MOUNT ST HELENS-Map and Climbers 
Guide, expanded topographic map, road 
map, aerial photo, historical., legendary, geo-
logical, and mountaineering notes. Sketches 
and descriptions for seven routes and four 
variations. $1.50. Write St Helens Map, 
12416-169th S.E., Renton, WA 98055. 

LIGHTWEIGHT EQUIPMENT: Backpack-
ing (original design tents); Ski Touring (Bon-
na. Alfa, Tryli, Troll, Norfell); Canoeing 
(Old Town, Chestnut); Kayaking (Tyne, Old 
Town); Watercraft Accessories; Trail Guides; 
Books. Free Catalog. MOOR & MOUN-
TAIN, Dept. 63 Main Street, Concord, 
Massachusets 01742. 
PERU: Organizing private expedition sum-
mer 1974. Need climbers for team of six . 
Write: Gary Clark, 723 Residence, Moscow, 
Idaho. 

WIFE WANTED . Must be mother for my 
two daughters. Should be Christian, 32-47 . 
EPG; Faculty Mail Box 149; College of 
Petroleum and Minera ls: DHAHRAN, Saudi 
Arabia. 

CLIMBERS, HIKERS, come to us for your 
equipment and information. We are experi-
enced specialists in mountaineering and 
backpacking, in North Central Washington. 
Specialized equipment from Ou al ity manu-
factures: Kelty, North Face, Chouinard, 
Sac Millet, Joe Brown. Books and U .S. G.S. 
maps of the North Cascades. Asplund's 
Mountain Shop, Ohme Garden Road, Wenat-
chee, Washington 98801. (509) 662-6539. 
15 minutes from Leavenworth . 

STATEMENT OF OWNERSHIP, 
MANAGEMENT, AND CIRCULATION 

Name of Publication-OFF BELAY. Fre-
quency of Issue: 6 times per year, bi-
monthly. Known Office of Publication: 
12416-169th Avenue S.E ., Renton, WA 
98055. General l:Susiness Offices: Sam e. 
Co-pu bl i she rs, Co -ed itors, and Co-own ers: 
Ray and Mary Smutek, 12416-169th Ave-
nue S.E., Renton, WA 98055. Known 
Bondholders, Mortgagees, and other Secu ri -
ty Holders: None. Circulatio n for the 
period September 1972 through Augu st 
1973: 

Total No. of Copies Printed 5,805 (6,142) 
Direct Mail Subscribers 2,828 (2,823) 
Resale Subscribers 2,244 (2,709) 
Single Issue Sales 384 (118) 
Total Paid Circulation 5,456 (5,700) 
Samples & Complimentary Copies 133 ( 132) 
Total Circulation 5,629 (5.832) 
Returned Unsalable 40 (0) 
Balance on Hand 176(310) 

First figure denotes six issue average; second 
figure in parenthesis denotes August 1973 
issue. 



Howto 
save tnoney 

on your 
Long Distance 

1. Dial direct whenever 
you can. 

When you dial interstate 
calls direct from your home 
or office phone without 
operator assistance, you 
can almost always save. For 
representative rates and 
details on when dial-direct 
rates are applicable, see the 
rate chart below. 
2. Call at the times when 
rates are lowest. 

Interstate Long Distance 
rates-especially dial-direct 

calls. 
rates-are lower on week
ends, in the evening and 
late at night. Savings can 
be big, as you can see from 
the rate chart. 
3. Plan your conversation 
in advance. 

If you know in advance 
what you wish to talk about 
-perhaps even make some 
notes-you'll be able to 
share more news and get 
more accomplished in less 

time. And this will save 
money. 
4. Call person-to-person 
only when absolutely 
necessary. 

Person-to-person calls 
are far more expensive than 
station-to-station calls
especially dial-direct station 
calls. In some cases, as 
indicated in the rate chart, 
you can get more than two 
dial-direct calls for the 
price of one person-to
person call. 

Coast to Coast Long Distance rates 
Station-to-Station Person-

Dial -it- Operator- to-
Yourself Assisted Person 

8 a.m. to 

Weekends 11 p.m. Sat 70c $140 $3.55 
and 8 a.m. to first 3 mi nutes firs t 3 minutes first 3 minutes 
5 p m Sun . 

5 p.m. to 85c $140 $3.55 Evenings 11 p.m. Sun. first 3 minutes first 3 minutes fi rst 3 minutes through Fri. 

11 p.m . to 35c· $140 $3 .55 
Nights first minute minimum call minimum call 8 a.m. daily (minimum call) (3 minutes) (3 min utes) 

8 a.m. to $1 .45 $1.85 $3 .55 Weekdays 5 p.m . Mon. first 3 minutes first 3 minutes first 3 minutes th rough Fri. 

Rates shown (tax is not included) are for the days, hours and durations indicated, and for the types 
of calls specified at the head of the columns. Rates may be even less , of course, on out-of-state 
calls for shorter distances. 
These dial-it-you rself rates apply on all coast-to-coast interstate calls completed from any non-coin 
telephone without operator assistance or from any non-coin phone where direct dialing facilities are 
not ava il ab le. Dial direct rates do not apply to person-to-person , coi n, hotel/motel guest, credi t-card, 
co llect or to calls charged to another number, because an operator must assist on such call s. 

• One minute minimum call s available only at the times shown, and additional mi nu tes are 20c each, 
coast to coast. 

@ Pacific Northwest Bell 



A gift s.ubscription to 
OFF BELAY 

One year-$6.00; two years- $ 11.00; /'ir 
three years-$15.00; five years- $20.00. /'""" I 
Add $1.00 per year for subscriptions ( 
outside the U.S. or Canada. Washington I 

residents add 5.3% sales tax. 
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Friend 

CLIMBERS' GUIDE 

to his favorite climbing area 

from the OFF BELAY booklist 

Southern Cascades, Washington $9 .95 
Olympic Range, Washington $5.95 
Rocky Mtns of Canada, South $8.00 
Interior Ranges of B.C ., Canada $7 .00 
Shawangunk Rock Climbs $7.00 
Needles of South Dakota $5.50 
High Sierra Mountaineers' Guide $7.95 
Yellowstone Back Country $4.95 

Postage is included when 
you order from-

OFF BELAY 
12416-169th AVENUE S.E. 

RENTON, WASHINGTON 980!5!5 


