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'PNEUMONIA' ~'  
High altitude mountaineering has become far more popular in 

recent years than anyone anticipated, and the Himalayas are now 
going through a golden age of mountaineering similar to that of the 
Alps almost exactly one hundred years ago. Nhereas twenty years 
ago only a handful of the major Himalayan peaks had even been 
attempted, now we find that the six highest and many lesser 
summits have been climbed. 
r!ith this increase in high altitude climbing have come inevitable 

tragedies. Accidents, avalanches, the notoriously severe Himalayan 
storms, aided and abetted by occasional errors in judgement, have 
all taken an inevitable toll as climbers become more daring. There 
have in addition, however, been an increasing number of fatalities 
due to illness, and of these mention should be made. Apart from 
the illnesses which one expects in a healthy young age group, for-
tunately few, the disease which has attracted the most attention 
has been the rapidly fatal so called "pneumonia" which has killed 
at least a dozen climbers in the last five years. A number of these 
cases have been collected by the author, and the stories are ex-
tremely similar: t\  previously healthy climber with no known heart 
or lung disease reaches his objective with a rather brief period of 
acclimatization, and shortly thereafter begins strenuous climbing 
with or without heavy back pack. After a few days, or possibly 
weeks, at altitudes ranging from 16,000 to 23,000 feet he becomes 
rather acutely ill with weakness and shortness of breath, develops 
an intractable cough, usually shows a moderate fever, and within 
eight to fifteen hours is dead despite the liberal use of antibiotics 
such as penicillin and other therapy which might be given by non-
riedical personnel. A few of these unfortunate victims have been 
autopsied at a later date, and the autopsy reports usually report 
pulmonary congestion, frequently known as bronchial pneumonia, 
but seldom have been very specific. 

In these days of fantastically effective antibiotics it is extremely 
rare to see a healthy individual die of pneumonia in a matter of 
hours, even at high altitudes, and the question has been raised 
more than once whether these are in fact true cases of pneumonia. 
In January of 1959 I had the opportunity of studying a climber 
carefully, who might well have died of so called pneumonia had he 
not been within reach of trained medical assistants and hospital 
facilities. His case is reporteo below for the benefit of fUture ex-
peditions and medical officers. 

A Case to Study Firsthand 

R.C. was a highly trained, healthy 21-year-old college athlete, 
with no past history of illness of any description, who maintained 
himself in the peak of condition by long distance running, cross-
country skiing, all sorts of outdoor activities. He neither smoked 
or drank, and might be considered as well-trained an athlete as ono 
could find. In late December, 1958 he and one companion began a 
cross-country ski trip near Aspen. In a two-day period they carried 
40 to 45 pound packs over 12,000-foot pass in temperatures which 
occasionally fell to thirty below zero. On the second day he noted 
increasing shortness of breath and an irritative cough and weak-
ness. By that night he was obviously ill, and on the following day 
he was unable to move because of cough and shortness of breath. 
His companion came for help, and the boy was eventually evacuat-
ed to a hospital on the night of January lst. 

All this time the presumptive diagnosis was that the patient had 
bronchial pneumonia, but examination in the hospital showed that 
he had a temperature of 99.6, a pulse of 96, respirations of 30. He 
was cyanotic, and coughed almost constantly. His heart appeared 
to be normal in all respects and his blood pressure was 120/80. 
Both lungs were filled with moist rales throughout, more suspicious 



OR HEART FAILURE?OEy Charles S. Houston, M.D. 

of heart failure than pneumonia. An electrocardiogram was grossly 

abnormal, and several Cardiologists have given as many interpre-
tations. The chest x-ray was interpreted by several radiologists as 
showing pulmonary edema, a type of congestion attributed to heart 
failure. 

He was treated with oxygen and bed rest, simple diuretics to 
increase the elimination of fluids, and was symptom free in 48 
hours. He remained in the hospital for about two weeks because of 
frost-bitten feet, and then was discharged. Electrocardiograms 
showed steady improvement and were within normal limits upon 
discharge. The chest film cleared within 36 hours. 

Follow-up studies several months later by several different 
Cardiologists revealed the heart to be normal, but the electrocardi-
ogram reverted to its previous abnormality following strenuous 
exercise which he did without symptoms. 

It is important to note that in December of 1957 he attempted the 
identical trip but was forced to turn back on the second day be-
cause of similar symptoms which were much milder, and for which 
he did not seek medical care. His electrocardiogram was normal 
prior to that trip. 

During the past year this boy has participated in strenuous climb-
ing and skiing, and is presently abroad climbing in the Alps, all 
without symptoms and without medication. 

The best medical opinion which we have been able to obtain, in 
fact, the consensus of many different opinions, is that this healthy 
young man without preceding heart disease, went into heart failure 
because of the combination of strenuous exertion, extreme cold and 
moderate altitude. It seems quite possible that had the altitude 
been higher he might have died, and it is almost certain that failing 
the electrocardiogram and x-ray studies he would have been diag-
nosed as having bronchial pnemonia. 

Inspired by this rer' iirkable and fortunate case, a great deal of 
correspondence has revealed a number of other similar episodes in 
which neither x-rays or cardiographic studies were possible, and 
which terminated fatally with a diagnosis of pneumonia. Detailed 
analysis of such material as is available on their final illness 
suggests very strongly that these patients also had congestive 
heart failure in normal hearts. 

Treatment 

A collection of these cases is being prepared from publication of 
medical journals, but it is important at this point to emphasize the 
following points for the guidance of climbers and mountaineering 
physicians. 

4 previously healthy athlete can go into heart failure under 
certain conditions, and this may occur at high altitudes and be 
mistaken for pnemonia. 

Antibiotics such as penicillin will have no effect whatever 
on this so called pneumonia, though they seldom harm. 

The prompt use of diuretics either by injection or by mouth 
and possibly the use of Digitalis, both of which should be antici-
pated prior to the climb, plus oxygen, if this is available, may be 
life-saving almost immediately. 

A very high index of suspicion will undoubtedly unearth other 
cases of this nature, and prompt treatment along the lines indicated 
above, which should be planned in advance by a trained Cardiolo-
gist, will save lives. 

Naturally, there are still cases of pneumonia in the mountains, 
and there are manyother situations which can simulate the case 
reported here. Nevertheless, I believe that this is a far more com-
mon condition than is presently known, and that wide publicity 
should be given to its existence among climbers. 
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Rock Area in Washington 

The recent excellent coverage of the 

"Wilderness Alps of Washington" by 

Weldon Heald prompts me to sing the 

praises of another Washington mountain 

area. Some years ago the book, "oj Men 

and Mountains," by Justice William 0. 

Douglas introduced me to the Goat 

Rocks in our Cascade Range. Douglas 

gives an inspiring picture of the mead-

ows and peaks which he explored as a 

boy, and returned to in later years. 

The Goat Rocks are a group of minor 

peaks skirted by beautiful high meadows 

with alpine lakes, streams, several 

small glaciers and flowers in profusion. 

The view from the higher points, such 

as the summit of Old Snowy (8,000 ft.), 

is out of proportion to the elevation. 

Mount Rainier, Mount Adams, Mount St. 

Helens, all loom close at hand, and in 

clear weather the grain fields far to the 

east are visible. 

Approach 

The easiest approach is through the 

little mountain town of Packwood which 

lies just outside of Rainier National 

Park. From Seattle or Tacoma good 

highways take you through Enumclaw, 

over Cayuse Pass, through a corner of 

the Park to Packwood. About two miles 

south of Packwood, leave the highway 

on the Johnson Creek road, a good 

gravelled forest road which takes you 

fifteen miles to the jumping-off place at 

Chambers Lake. 

The trail is a good one which starts 

By Carl Lundberg 

climbing immediately through the timber 

toward the Snowgrass Flats about four 

and a half miles away. The only shelter 

in the area is at Snowgrass, but when it 

is occupied you will find splendid camp-

sites in the meadow. This is one of 

those spots that tempts you to lie in 

camp, look up through the slender spires 

of the alpine trees and say, "Let's 

climb tomorrow." In fact, the dawn view 

of Mount Adams from your sleeping bag 

will entrance even a confirmed "ridge 

runner." 

From this camp, you can explore the 

area thoroughly. The higher points, Old 

Snowy, Ives Peak, Tieton Peak and the 

Goat Rocks proper, can all be climbed 

in two days. 

The flowers in the high meadows are 

the outstanding feature of the Goat 

Rocks. Justice Douglas catalogued fifty 

species in one ascent of Old Snowy. 

Mountain Phlox, Penstemon, Western 

Anenone, Gentians, Monkey flower, Ava-

lanche Lily, Lupine, Bear Grass, Indian 

Paint Brush and Heather, plus so many 

I cannot name, grow profusely. The Sego 

Lily, Utah's state flower, is found here 

in the Cispus Basin. 

The Cascade Crest Trail traverses the 

area and permits the hiker to continue 

on if he desires to see more of the 

Cascades. By reversing this procedure 

another interesting approach to the area 

is available. Drive to the summit of 

White Pass and take the Crest trail 

south to the Goat Rocks. This is an 

easy two-day hike through varied terrain 

and you can either return the same way, 

continue on the Crest, or have a buddy 
pick you up at Chambers Lake. 

The animal that named the area, the 

shy, but most interesting, mountain 

goat, rarely disappoints the hiker who 

keeps his eyes open. On a trip several 

years ago with my oldest son Craig and 

his college chum Bob Nolan, we perched 

on Ives Peak and watched a band of 

45 sun themselves above the Packwood 

Glacier. More recently my present trail 

partner, fourteen year old son Alan and 

I, watched a nanny with a frisky kid 

feeding across a basin from us as we 

ate our own evening meal. On the same 

trip we saw two goats, apparently trying 

to escape the heat of the August sun, 

climbing like flies up under an impos-

sible overhang. 

One more noticeable feature of the 

Goat Rocks is the evidence of relatively 

recent volcanic action. The rocks them-

selves have many grotesque spires as if 

lava were spooned up hurriedly to cool. 

The variety of rock is interesting, rang-

ing from pumice fragments in all stages 

of porosity to outcrops of shale in strata 

as thin as phonograph records. The 

talus slopes below Old Snowy include 

some loose slides of slab rock that give 

quite musical sounds when disturbed. A 

climber working down the slope sounds 

like a bull in a titanic china shop. 

A trip to our Goat Rocks will always 

be rewarding to the hiker, the naturalist 

and the camera hunter. 
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Nutrition Series Number Two 

Which is better: A pound of animal p 
Last month we pointed out that the average adult needs 58 

to 70 grams of protein, depending on his body weight; that 
protein will do more for you if it is divided among three 
meals than if it is concentrated in one or two meals. 

Protein is necessary for maintaining and repairing body 
tissue, resulting in a sense of well-being, but that need is 
not increased by physical exercise. However, if you are in 
need of food energy, your body will ignore the special func-
tions of protein and convert any available protein into 
energy, the same as starches, sugars and fats do. By eating 
carbohydrate food with your protein, you conserve protein for 
special functions. 

It was also pointed out that protein from plants and cereal 
products do not provide the high quality type of protein nec-
essary for the human body. In this article we will explain 
why animal proteins are superior. 
Once again, we emphasize that the material contained in 

this series on nutrition for backpackers is from 1960 reports 
by the U.S. Department of Agriculture. Some of this infor-
mation supersedes material published by the same depart-
ment as late as 1956. 

Amino Acids 

Amino acids are the building blocks of the proteins. There 
are at least 22 different amino acids and combinatiorrs of the 
same or different amino acids which form the great variety of 
proteins. 

Not all of the amino acids are present in each protein or in 
the same quantity; this variation determines its chemical 
characteristics and its nutritive value and how it functions 
in the metabolism of the body. 

Eighteen different amino acids commonly occur in our food 
supply. Some are more important to us than others. The body 
can manufacture many of them from the materials supplied by 
the protein and other substances in our food. 
There are eight amino acids that the body must have but 

cannot make from any materials. Our food must supply them 
completely formed and ready for use. They are valine, lysine, 
threonine, leucine, isoleucine, tryptophan, phenylalanine and 
methionine. They are called the essential or indispensable 
amino acids because it is essential to have them supplied 
ready made. 

Other amino acids are essential to life and health, too, but 
if our food does not provide any or enough of them, the body 
can make them from the raw materials supplied by the food. 
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Therefore, they are called non-essential or dispensable 
amino acids in reference to the fact that it is not essential 
for the food to furnish them ready made. They are glycine, 
tyrosine, cystine, cysteine, alanine, serine, glutarnic acid, 
aspartic acid, arginine, histidine, proline and thyroxine. 
The presence in a protein of all of the essential amino 

acids in significant amounts and in proportions fairly similar 
to those found in body proteins classifies it as a complete 
protein—meaning that it could supply completely the needs 
of the body for these amino acids. 
The proportions in which the essential amino acids are 

required are as important as the amounts. Apparently, the 
body wants these amino acids to be available from food in 
about the same proportions each time for use in maintenance, 
repair and even growth. 

Meat, fish, poultry, eggs, milk, cheese, and a few special 
legumes contain complete proteins. Gelatin is the only food 
from an animal source that does not meet the specifications. 
It contains almost no tryptophan and has very small amounts 
of threonine, methionine and isoleucine. 
The proteins in grains, nuts, fruit and vegetables are 

classed as partially complete or incomplete because the 
proportionate amount of one or more of the essential amino 
acids is low or because the concentrations of all of the 
amino acids is too low to be helpful in meeting the body's 
need. 

Timing, or the distribution of the amino acids among our 
daily meals, is a factor to consider in meeting our protein 
needs. In building body proteins, whether for growth or re-
placement, the body uses all of the essential amino acids 
plus the non-essential ones. 

Knowing that some foods and some combinations of foods 
used in a meal would not supply enough of all the essential 
amino acids for building tissue, scientists asked themselves, 
"Do all the essential amino acids need to be available at 
the same time, or can the ones that come into the body at 
one mealtime be held awhile until the others arrive in the 
next meal or in a meal the next day?" 

l)r. Paul Cannon, of the University of Chicago, devised an 
experiment with rats to help answer the question. He fed 
them purified amino acids instead of proteins so that he 
could control exactly the supply of amino acids. 

Instead of giving the rats all of the amino acids at each 
feeding, he divided their ration of acids into two portions. 



By Craig Forrest 

rotein or a pound of cereal protein? 
One contained half of the essential amino acids and was fed 

at the beginning of the day. A few hours later he fed the 

other portion, which contained the rest of the amino acids. 

He alternated feeding the two portions, at first spacing the 

two feedings eight hours apart and later only four hours 

apart. 

The results proved that the animals needed all of the amino 

acids present at the same time. They could not hold part of 

the amino acids in their tissues, waiting for the others to 

come along later. To build the proteins needed for mainte-

nance and growth, all of the essential amino acids had to be 

on hand at the same time. 

All-or-None Principle 

Other studies with rats and dogs gave similar results. if 

even one essential amino acid was absent or was present in 

too small an amount, the deficiency would limit the utiliza-

tion of the other amino acids. 

Dr. Cannon summarized his findings in this way: "The 

synthesizing mechanisms operate on an all-or-none principle 

and are perfectionistic to the extent that if they cannot build 

complete protein they will not build it at all." 

The same principle holds true for the human body when 

foods are a source of the amino acids. That was demonstrat-

ed in research at the University of Nebraska. Fifteen stu-

dents volunteered to be subjects on a rigidly controlled diet 

which supplied the recommended allowances for energy, pro-

tein, minerals and vitamins. 

Their breakfasts the first three weeks included fruit, bread 

products (made without milk), butter, jelly and coffee.. All of 

the animal protein was served at the noon and evening 

meals, and a part of it was supplied as one glass of milk at 

noon and two glasses of milk in the evening. 

In the second three weeks of the study, the menu was 

exactly the same, except that a glass of milk was taken from 

the evening meal and added to the breakfast. Because the 

daily intake of protein remained constant in amount and 

quality, the only difference between the two experimental 

periods was that of timing, or the distribution of amino acids 
among the meals. 

Studies showed that the students made better use of the 

amino acids from the protein when milk was included in 

each of the three meals rather than when there was milk at 

only two meals, with none for breakfast. 

When incomplete proteins are metabolized, they supply the  

body with enough of some of the essential amino acids but 

inadequate amounts of others. The amino acids that are 

supplied, however, are not used unless the other essential 

amino acids are present from other food sources. Instead, 

they are oxidized, the nitrogen portion is excreted - the 

amino acids cannot be stored for use at a later time when 

other acids become available. 

The reason that milk was used in the Nebraska study as 

the protein to shift around was that it is a practical and 

acceptable form of high-quality protein, which can be in-

cluded in a breakfast menu without adding an undue amount 

of food or expense or labor. An egg or any of the meats 

could be expected to do the same job. 

Studies made with another group of 92 college students 

over a long period of time established the minimal require-

ments for each of the eight essential amino acids. The mini-

mum daily requirements of amino acids range from about 0.25 

gram of tryptophan to as much as one gram of leucine, methi-

onine and phenylalanine. Intermediate amounts of the others 

are needed. 

Actually these amounts are very small if the body receives 

them in exactly the correct proportions, and if the body has 

met its requirements for energy with an adequate supply of 

carbohydrate. 

The amino acids phenylalanine and methionine each has a 

special helper in a related but non-essential amino acid. 

Tryosine cafi help phenylalnine so well that about three-
fourths of the phenylalanine requirement can be met by 

tyrosine. 

There are still some functions that only phenylalanine can 

do - but if there is only a limited supply of phenylalanine, it 

can be saved for these special functions by supplying plenty 

of tyrosine. 

Cystine is the helper for methionine and is the only other 

common and plentiful amino acid that contains sulfur. At 

least three-fourths of the methionine requirement can be met 

by cystine. Because of the high degree of interchangeabil-

ity, we are likely to refer to the requirement for total sulfur-

containing amino acids, realizing, of course, that at least a 

small amount of methionine must be present. 

Amino Acid Pattern 
It is possible that an over-supply of one amino acid may 

reduce the utilization of another amino acid so that a defici- 

ency will occur. Also, an excess of one amino acid may 
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"If The Amino Acids Cannot Build A Comr 
increase the requirement of another acid. The high leucine 
content of corn, for example, may increase the requirement 
for isoleucine. 

The information on requirements and the amino acids in 
foods gives us a chance to check the food we select for 
backpacking trips to see how well it meets our needs. 

The first step is to translate the figures for requirements of 
amino acids into a pattern of desirable ratios for the eight 
essential ones. 

The tryptophan requirement has been given the value of 
one, and the amounts of the other acids are expressed as 
mi.dtiples of this. The provisional pattern in use by the Food 
and Agriculture Organization of the United Nations is: Try-
ptophan, one; threonine, two; phenylalanine, two; lysine, 
valine, isoleucine and the sulfur-containing ones, three; and 
leucine, 3.4. This means that for efficient use there needs to 
be twice as much threonine and phenylalanine as tryptophan 
and three times as much lysine and others -except leucine,  

of which there should be 3 . times. 
Usually it is sufficient to consider only tryptophan, lysine 

and the sulfur-containing acids (methionine plus cystine). 
The pattern for them could be written 1:3:3. A study of the 
ratios in which these amino acids occur in common foods 
shows that lysine is more plentiful than the sulfur-containing 
ones. 

This pattern can be a guide when selecting foods that in 
combination will complement each other in providing these 
essential amino acids. You can improve the quality of pro-
tein from a plant source by using a relatively small amount 
of protein from an animal source. Milk will improve the 
quality of protein in cereals and bread products. 
Cornmeal is high in lysine and methionine plus cystine. 

Peanuts are low in methionine plus cystine. By using three 
parts of cornmeal with one part of peanuts you have a much 
better pattern of amino acids. 

When relying on dehydrated foods to keep you feeling fit, 

Protein and Amino Acid Content of Foods 
Sulfur-Containing Measure 

Food Pro- Trypto Threo- Iso- Leucine Lysine Meth- Cys- Total Phenyl- Valine 

MILK AND MILK PRODUCTS: 
Weight Unit rein phan nine leucine ionine tine alanine 

Milk, cow: Gm. Cm. Gin. Gm. Gm. Gm. Gin Gin Gin Gm. Cm. 
Whole or nonfat, fluid 244 gm 1 cup 8.5 0.12 0.39 0.54 0.84 0.66 0.21 0.08 0.29 0.41 0.59 
Nonfat, dry, instant 5 gm 1 tbsp 1.8 .03 .08 .11 .17 .14 .04 .02 .06 .09 .12 
Buttermilk, cultured 248 gm 1 cup 8.7 .09 .41 .54 .86 .72 .20 .08 .28 .46 .65 

Milk, goat 244 gm 1 cup 8.1 .10 .53 .21 .68 .76 .16 ......... 30 .34 
Milk, human 244 gm 1 cup 3.4 .06 .15 .18 .30 .22 .07 .07 .14 .15 .21 
Cheese: 

Cheddar 1 oz. . 	. 	. 	. 7.1 .10 .26 .48 .69 .52 .18 .04 .22 .38 .51 
Cheddar, processed 1 	oz. . 	. 	. 	. 6.6 .09 .24 .44 .64 .48 .17 .04 .21 .35 .47 
Cottage 1 	oz. . 	. 	. 	. 4.8 .05 .23 .28 .52 .40 .13 .04 .17 .26 .28 
Cream br. . 	. 	. 	. 2.6 .02 .12 .15 .26 .20 .06 .02 .08 .16 .15 

EGGS: 
Whole, large 50 gm 1 egg 6.4 .11 .32 .42 .56 .41 .20 .15 .35 .37 .48 

MEAT, POULTRY, AND FISH, RAW 
Beef, med. fat, without bone 4 oz. . 	. 	. 	. 20.6 .24 .91 1.08 1.69 1.80 .51 .26 .77 .85 1.15 
Chicken, fryer, flesh only 4 oz. . 	. 	. 	. 23.4 .28 .99 1.23 1.69 2.05 .61 .31 .92 .92 1.15 
Fish 4 oz. . 	. 	. 	. 20.6 .21 .89 1.05 1.56 1.81 .60 .28 .88 .77 1.10 
Heart, beef or pork 4 or. . 	. 	. 	. 19.2 .25 .88 .97 1.71 1.57 .46 .19 .65 .87 1.10 
Kidney, beef 4 oz. . 	. 	. 	. 17.0 .25 .75 .83 1.48 1.23 .35 .21 .56 .80 .99 
Lamb, leg, without bone 4 oz. . 	. 	. 	. 20.4 .26 .93 1.06 1.58 1.65 .49 .27 .76 .83 1.01 
Liver, beef or pork 4 or. . 	. 	. 	. 22.3 .34 1.06 1.17 2.06 1.67 .53 .28 .81 1.13 1.41 
Pork, loin, without bone 4 oz. . 	. 	. 	. 18.6 .24 .86 .95 1.37 1.53 .46 .22 .68 .73 .97 
Sausage: 

Bologna 1 	oz. 1 	slice 4.2 .04 .17 .20 .30 .34 .09 .05 .14 .15 .21 
Frankfurter 1/10 lb. 1 6.4 .05 .26 .31 -.46 .52 .14 .08 .22 .23 .32 
Pork links 2 oz. . 	. 	. 	. 6.1 .05 .25 .30 .44 .49 .13 .08 .21 .22 .31 

Turkey, flesh only 4 oz. . 	. 	. 	. 27.2 . 	. 	. 	. 1.15 1.43 2.08 2.46 .75 .37 1.12 1.09 1.35 
Veal, round boneless 4 oz. . 	. 	. 	. 22.1 .29 .96 1.17 1.62 1.85 .51 .26 .77 .90 1.14 



here are a few suggestions based on the U.S. Department of 
Agriculture reports: 

Always consume some carbohydrate foods at the same 

time you eat your protein foods, e.g., potatoes with meat 
candy or raisins with peanuts, cereal with milk. 

Peanuts, a legume, are a better protein source than 
nuts. (Gorp fans, please note!) 

Try to include some food from an animal source (meat, 

poultry, eggs, milk, cheese, fish) at every meal. 

Is Gelatin Worthless? 

Since the article in last month's Summit, one reader wrote 
and took exception to our statement that "gelatin is abso-
lutely worthless." He says that no food is absolutely worth-

less. We agree and refer our reader back to our article where 

we stated that "gelatin is absolutely worthless as protein." 

Since gelatin is lacking or has only traces of four out of the 

Food 
\lea sure 

Pro- 

MATURE LEGUMES AND THEIR ihtUi 
tLI 

PRODUCTS: (in. 

Beans, common 1 	oz. 	..... 6.1 
Chickpeas, garbanzo 1 	oz. 	. 	. 	. 	. 5.9 

Cowpeas 1 	or. 	. 	. 	. 	. 6.5 
Lentils 1 	or. 	. 	. 	. 	. 7.1 

Limo beans 1 	or. 	. 	. 	. 	. 5.9 

Peas 1 	oz. 	. 	. 	. 	. 6.7 

Soybeans 1 	oz. 	. 	. 	. 	. 9.9 
Soybean flour, low fat 101 gm 	1 cup 45.1 
Soybean milk 1 	oz..... 3.9 

SEEDS, NUTS AND THEIR 
PRODUCTS: 

ete Protein They Will Not Build It At All" 
eight essential amino acids, even by combining it with other 
protein foods, it would be highly improbable that the amino 
acid pattern could be improved to where it would be utilized 
as protein by the body. 

Another reader, an M.D., wrote that our article was mis-

leading because we had listed nuts and cereal as poor 
sources of protein. He states that these sources are as high 
as meat in protein quantity, and that to say they are of poor 

quality because they are low in one amino acid is true if 
only one protein source is being taken which is seldom the 

case. 

Our answer: If these latest studies by the research scien-
tists of the U. S. Department of Agriculture are correct, then 

all of the eight essential amino acids must not only be 

present but must be present at the same time and in certain 
amounts. Dr. Cannon says, "If the amino acids cannot build 

a complete protein then they will not build it at all." 
to page ten, please 

Trypto- Threo- Iso- Lysine Meth- Cys- Phenyl- 
phan nine leucine Leucine ionine tine Total alanine Valine 
Gm. Gm. Gmi. Gin. Gm. Gin. Gm. Gin. Gm. Gm. 

	

.06 	.26 	.34 .52 .45 .06 .06 	.12 .33 	.37 
05 21 34 44 41 	08 08 16 	29 29 

	

06 	26 31 	49 	42 10 	08 18 	34 	37 

	

.06 	.25 .37 .50 .43 .05 .06 .11 	.31 .39 
06 28 34 49 39 09 09 18 35 37 
07 26 38 56 49 08 09 17 34 38 
15 43 58 84 68 15 	19 	34 	54 	57 
.68 1.95 2.66 3.81 3.12 .66 .88 1.54 2.44 2.59 

	

06 	20 20 35 31 06 08 14 22 21 

Brazil nuts 1 	or. . 	... 4.1 .05 .12 .17 .32 .13 .27 .14 .41 .17 .23 
Coconut, fresh 1 	oz. .. 	. 	. 1.0 .01 .04 .05 .08 .04 .02 .02 .04 .05 .06 
Cottonseed flour 1 	or. . 	. 	. 	. 12.0 .17 .50 .53 .83 .61 .19 .23 .42 74 .70 
Filberts 1 	or. . 	. 	. 	. 3.6 .06 .12 .24 .27 .12 .04 .05 .09 .15 .26 
Peanut Butter 16 gm 1 tbsp 4.2 .05 .13 .20 .29 .17 .04 .07 .11 .24 .24 
Peanuts 1 	or. . 	. 	. 	. 7.6 .10 .23 .36 .53 .31 .08 .13 .21 .44 .43 
Pecans 1 	oz. . 	.. 	. 2.7 .04 .11 .16 .22 .12 .04 .06 .10 .16 15 
Sesame meal 1 	or. . 	. 	. 	. 9.5 .16 .35 .47 .82 .29 .31 .24 .55 .71 .43 
Sunflower meal 1 	oz. . 	. 	. 11.2 .17 .44 .62 .85 .42 .22 .23 .45 .59 .66 

GRAINS AND THEIR PRODUCTS: 
Barley I 	or. . 	. 	. 3.6 .05 .12 .15 .25 .12 .05 .07 .12 .19 .18 
Bread (4% nonfat dry milk, 

flour basis) 1 /20 lb. 1 	slice 1 	9 .02 .06 .10 .15 .05 .03 .05 .08 .11 .10 
Buckwheat flour, dark 98 gm 1 cup 11.5 .16 .45 .43 .67 .67 .20 .22 .42 .43 .59 
Corn and soy grits 50 gm 1 cup 9.0 .08 .49 .42 .83 .39 .14 .16 .30 .42 .53 
Corn products: 

Flakes 25 gm 1 cup 2.0 .01 .07 .08 .26 .04 .03 .04 .07 .09 .10 
Grits 160gm 1 cup 13.9 .08 .56 .64 1.80 .40 .26 .18 .44 .63 .71 
Meal, whole 118gm 1 cup 10.9 .07 .43 .50 1.41 .31 .20 .14 .34 .49 .55 

Oatmeal 80 gm 1 cup 11.4 .15 .38 .59 .85 .42 .17 .25 .42 .61 .68 
Pearlmillet 1 or . 	. 	. 	. 3.2 .07 .13 .18 .49 .11 .08 .04 .12 .14 .19 
Rice, white 191 gm 1 cup 14.5 .16 .57 .68 1.25 .57 .26 .20 .46 .73 1.01 
Rye flour, 	light 80 gm 1 cup 7.5 .08 28 .32 .51 .31 .12 .15 .27 .35 .39 
Sorghum, grain 1 	oz. . 	. 	. 	. 3.1 .03 .11 .17 .50 .08 .05 .05 .10 .16 .18 
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Protein Difference in 

Beef, Nuts and Oatmeal 

Now, let's compare four ounces each of beef, pecans and as from the beef you would have to double the above amount 

oatmeal: of nuts. This would be about two cups of nuts and would 
Amino Acids Beef Pecans Oatmeal furnish you with 1,480 calories. That is a concentrated 

(uncooked) source of food energy, but look again, and you will see that 

Tryptophan .24 gm. .16 gin. .15 gm. the calories are from the fat content. Two cups of nuts will 

7hreonine .91 .44 .38 give you approximately the equivalent of a cup of butter! It 

Isoleucine 1.08 .64 .59 is not well for the mountaineer to derive so much of his food 

Leucine 1.69 .88 .85 energy from fats, particularly at high altitude he should 

Lysine 1.80 .48 .42 depend more on carbohydrate from starches and sugars which 

Sulfur-containing-acids .77 .40 .42 are more easily assimilated. 
Phenylalanine .85 .64 .61 The above quantity of oatmeal will give you approximately 

Valine 1.15 .60 .68 two cups of cooked cereal. It is fairly low in all of the 

amino acids when compared with beef, but because the fat 

Total Protein 20.6 10.8 11.4 content is low and it is a good source of carbohydrate from 
Fat 15.0 77.0 6.0 starch, it is feasible to utilize the proteins in this food by 
Food Energy(Calories) 220. 740. 320. using it with milk. However, all cereals are more valuable 

From the above, it is readily seen that the nuts and cereal for their carbohydrate content than they are for their protein 
are far lower than beef in all of the essential amino acids. content, and from the above information, we would not con- 
To obtain the same total amount of protein from the pecans sider this a "good" source of protein 

Protein and Amino Acid Content of Foods 
continued from page nine Measure Sulfur-Containing 

Food Pro- Trypto- Threo- Iso- Leucine Meth- Cys-. Total Phenyl- Valine 
neat proaucts: 

Weight Unit rein 
Gni. 

phan ni,,e 	leucine Lvsine ionine tine alanine 
(,rn. (jol. Go,. Go,. (iTO, 	Gm 	Go,, Gm Gm. 	Gin. 

Flakes 35 gm 1 cup 3.8 .04 .12 .17 	.31 	.13 	.04 	.07 	.11 	.17 	.20 
Flour, whole grain 120gm 1 cup 16.0 .20 .46 .69 1.07 	.44 .20 .35 .59 .79 .74 
Flour, white llO gm  1 cup 11.6 .14 	.33 	.53 	.89 	.26 	.15 	.23 	.38 	.63 	.50 
Germ 68 gm 1 cup 17.1 .18 	.91 	.80 	1.16 	1.04 	.27 	.20 	.47 	.62 	.93 
Macaroni, elbow 123 gm 1 cup 15.7 .18 	.61 	.79 	1.04 	.51 	.24 	.30 	.54 	.82 	.90 
Noodles 73 gm  1 cup 9.2 .10 	.39 	.45 	.61 	.30 	.15 	.18 	.33 	.45 	.54 
Shredded Wheat 1 	or. 1 	biscuit 2.9 .02 	.11 	.13 	.19 	.09 	.04 	.06 	.10 	.14 	.16 

VEGETABLES, RAW: 
Beans, lima 2 or. . 	. 	. 	. 4.3 .05 	.19 	.26 	.34 	.27 	.05 	.05 	.10 	.22 	.27 
Beans, snap 2 oz. . 	. 	. 	. 1.4 .02 	.05 	.06 	.08 	.07 	.02 	.01 	.03 	.03 	.07 
Cabbage 2 or. . 	. 	. 	. .8 .01 	.02 	.02 	.03 	.04 	.01 	.02 	.03 	.02 	.02 
Carrots 2 or. . 	. 	. 	. .7 .01 	.02 	.03 	.04 	.03 	.01 	.02 	.03 	.02 	.03 
Collards 2 or. . 	. 	. 	. 2.2 .03 	.06 	.07 	.12 	.11 	.03 	.03 	.06 	.07 	.11 
Corn, sweet 2 or. . 	. 	. 	. 2.1 .01 	.09 	.08 	.23 	.08 	.04 	.04 	.08 	.12 	.13 
Cowpeas 2 or. . 	. 	. 	. 5.3 .06 	.20 	.26 	.37 	.35 	.07 	 .30 	.29 
Kale 2or. . 	. 	. 	. 2.2 .02 	.08 	.08 	.14 	.07 	.02 	.02 	.04 	.09 	.10 
Okra 2 or. . 	. 	. 	. 1.0 .01 	.04 	.04 	.06 	.04 	.01 	.01 	.02 	.04 	.00 
Peas, green 2 or. . 	. 	. 	. 3.8 .03 	.14 	.17 	.24 	.18 	.03 	.04 	.07 	.15 	.1( 
Potatoes 2 or. . 	. 	. 	. 1.1 .01 	.04 	.05 	.06 	.06 	.01 	.01 	.02 	.05 	.06 
Spinach 2 or. . 	. 	. 	. 1.3 .02 	.06 	.06 	.10 	.08 	.02 	.03 	.05 	.06 	.07 
Sweetpotatoes 2 or. . 	. 	. 	. 1.0 .02 	.05 	.05 	.06 	.05 	.02 	.02 	.04 	.06 	.00 
Turnip greens 2 or. . 	. 	. 	. 1.6 .03 	.07 	.06 	.12 	.07 	.03 	.03 	.06 	.08 	.00 

MISCE LLANEOUS 
Gelatin 10 gm 1 tbsp 8.6 .00 	.19 	.14 	.29 	.42 	.08 	.01 	.09 	.20 	.24 
Yeast: 
Compressed 1 	or. . 	. 	. 	. 3.0 .03 	.19 	.19 	.33 	.26 	.07 	.03 	.10 	.17 	.2. 
Brewer's dried pm 1 	tbsp 3.0 .06 	.19 	.19 	.26 	.26 	.07 	.04 	.11 	.15 	.21 
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A chapter from 

MOUNTAINEERING : The Freedom of the Hills 

(This long-au'azted hook of mountaineering technique Just published by The Mountaineers of Washington is the most compre-
hensive, factual and up to date of any work published on the sport. Whether you are a novice or an expert, this book is a 
"must." Numbering 448 pages, it contains 16 full page photographs and more than 100 drawings pertaining to technique. You 
can now order it from The Mountaineers, Department B, P.O. Box 122, Seattle 11, Washington. Cost is 57.80, postpaid. 
Washington residents, 58.10, which includes sales tax.) 

The Art of Walking: Pace 

It is one thing to walk from the door-

step to the family automobile or from 

the subway to the theater. On such short 

journeys it is not essential to walk 

efficiently. It is quite another matter to 

walk many miles through rough wilder-

ness carrying heavy loads. The maximum 

capacity varies with individuals. A 

ninety-pound girl cannot carry a ninety-

pound pack nearly so easily as can a 

two-hundred-pound athlete. The first-of-

the-season climber lethargic from a 

winter at a desk cannot walk twenty: 

miles or thrash through a blowdown so 

easily as the perfectly conditioned end-

of-the-season climber. However, what-

ever the maximum capacity may be of a 

particular individual at a particular 

moment, it cannot be realized without 

careful attention to practices of good 

walking. Just as expert drivers can get 

many more miles to the gallon from their 

automobiles so can expert walkers get 

many more pound-miles-per-day from 

their bodies. 

The proper pace is a complex equation 

between the body's strength, the load it 

is carrying, the distance to be traveled 

and the time available. It is silly to 

specify three miles per hour as good 

average speed, or a thousand feet of 

altitude per hour, or fifteen miles per 

day. There is too wide a range between 

flat trail and coastal jungle, between  

ten-pound rucksack loads and hundred-

pound expeditionary loads, for any aver-

age to be meaningful. There are several 

aspects to pace: first, the speed, or 

number of steps taken during an hour; 

second, the manner in which these 

steps should be taken to conserve 

energy; third, how frequently the party 

should cease taking steps-that is, 

rest. 

Speed 

The commonest mistake of the begin-

ner is walking too fast, thinking des-

perately of the great distance to be 

covered. It is pointless to travel one 

mile in four minutes-or fifteen minutes 

-if the result is such utter exhaustion 

that the remaining nine miles to base-

camp are impossible. Nor do mountain-

eers keep books listing the "best time 

from Swamp Camp to Blowdown Camp as 

3 hours 47 minutes 12.5 seconds." 

Sometimes it may be necessary to make 

all possible haste from Swamp Camp to 

Blowdown Camp, as when being pursued 

by a forest fire. If an entire day is 

available for the journey it is far more 

meritorious to arrive relaxed at Blow- 

down with memories and photographs of 

the flora, fauna and geology en route. 

There is a simple test by which any 

individual at any time can determine if 

his pace is proper: if it cannot be sus- 

tained hour after hour it is too fast. Two 

departments of the body have separate 

control. A person can walk only as fast 

as his legs will allow. When it becomes 

a mighty effort to drag the foot forward 

the pace is too fast. A person can walk 

only as fast as his lungs will allow. 

When the lungs are desperately gasping 

for air the pace is too fast. Either 

symptom requires a slowdown. Along a 

flat trail the legs will complain while 

the lungs are still content. At high 

altitude the lungs are starving for air 

while the legs are growing stiff from 

lack of exercise. 

Ambition and vanity usually ensure 

males against going slower than pos-

sible. Some hikers, particularly wives, 

place excessive emphasis on the rule 

that a pace should be comfortable. The 

body complains long before it is hurt. 

The muscles may ache but still have 

ten miles left in them; the lungs may 

gasp but be able to continue gasping 

another three hours. Indeed, the body 

improves its efficiency most rapidly 

when driven close to its limits of per-

formance. A reasonable degree of suffer-

ing is inevitable if one is to become a 

good walker. 

Speed fluctuates during the day. At the 

beginning of a walk, especially in the 

morning, it is well to go along slowly to 

let the body become gradually aware of 

the demands that will be made. With so 
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courteous a start it will be more enthus-
iastic about gearing up to full power. 

The phenomenon of "second wind" is 

familiar. After an initial period during 

which willpower must be exerted to keep 

going, suddenly the hiker finds himself 

striding along happy and strong, free to 

observe with pleasure the flowers grow-

ing by the way. Physiologically this 

means the heart has taken a faster 

tempo, the blood is circulating more 

rapidly, the muscles have loosened. 

Since the trail is never uniform the 

climber must constantly adjust his pace. 
On a steep hill he plods slowly and 

methodically but as the grade lessens 
his speed increases until on a decline 

he may fairly be flying along. Late in 
the day speed decreases, for though 

adrenalin secretions allow short bursts 
of explosive exertion there is no second 

wind. The body has already done its 
utmost and the accumulating poisons of 

fatigue steadily lower efficiency. 

The Rest Step 

If one mountaineering technique had to 

be singled out as most important of all, 

honors would go to the rest step, used 

on snow, rock, brush and trail whenever 

expenditure of energy is so great that 

either legs or lungs need an interval of 
recuperation between steps. The pace is 

siow since for every step there is an 
alternating rest. This is the pattern: 

I. One foot advances to a new posi-
ti on. 

The unueighted advanced leg rests, 
the body entirely supported on the rear 
leg. 

Rear foot advances. 
When air is thin it is the lungs that  

need a pause, sometimes for two or 
three or five breaths to each step. At 

lower altitude it is leg muscles that 

need extra time to accumulate energy. 
An important element of the rest step is 
mental composure. When the summit 

seems to remain constantly distant for 

hours on end the individual must trust 

the rest step to slowly but steadily 

chew up the miles. When monotony im-
pairs morale he must draw on his inner 

resources, his ability to lose time and 
place in reflection. 

Rest Stop 

A reasonable speed with the rest step 

when needed eliminates nearly all the 
collapsing-type rests of the novice 

hiker, who will sag in a heap at the 

slightest provocation. Still, some rests 

are required by the most expert walkers. 

Formulas are frequently proposed for the 
allowable number of rests per hour and 

their optimum duration. All such formu-

las presume uniform human beings with 

uniform packs walking along uniform 

trails and therefore they are all non-
sense. Their one germ of truth is that 

"to rest is not to conquer." A party 

sprawled in the meadows is not getting 

any closer to its objectives. It is simple 
logic to ask always whether a rest is 
really necessary, and if not whether 
there is time for luxury. A party holding 

to a tight schedule will not rest nearly 
so often as members would like. If there 
is no hurry it will rest whenever the 
mood seizes. 

Mandatory for a large party and desir-
able for any is a shakedown rest during 
the first hour of the day. Bootlaces  

become untied, packstraps need adjust-
nient, body chemistry demands attention. 

During the early part of a day while 

the body is fresh rests should be infre-

quent and short: for climbers in average 

condition with packs of average weight 
about every 45 minutes and lasting two 

or three minutes. For such breathers it 

is best in a standing or semi-reclining 

position, leaning against a tree or hill-

side to remove packweight from the 

shoulders, taking deep breaths and a 

bite to eat. 

Later on the body will demand more 

complete relaxation and about every 
hour or two the party will stagger into a 

sacleout rest. When it is nearing time for 
a stop members begin watching for some 

point with ecial advantages such as 

convenient lopes for unslinging packs, 

a water supply, a view, or pretty flowers. 
It is all too easy to prolong such morn-

ents but when the camp or summit is 
still far away climbers should remember 

how agonizing is the resumption of a 

march once muscles become cold and 

stiff. 
Experienced walkers, knowing the 

day's itinerary and whether it is easy 

or rough, automatically include the 
proper number of breathers and sack-
outs. They know moreover that at the 

tag end of a hard haul the body will, 

despite all reason and rest-stepping, 
begin to defy will and demand the 

collapse rest, toppling into snow or mud 

and lying there utterly inert and content. 

DownhII and Si.dehill 

Downhill walking is nowhere near so 
fatiguing as uphill walking but the 



rest is not to c o n q u e r 

blessings of gravity are not unmixed. It 

is on the downtrail that blisters are 

raised and knee cartilage displaced, for 

weight drops abruptly and roughly on 

legs and feet. The entire body is so 

shocked and jarred that after a long 

descent the very head may begin to 

ache. Far sooner the hiker will feel his 

knees coming loose at the hinges and 

expect them to begin working both ways 

like those of a rag doll. Even more 

serious, at every step the toes jam for-

ward in the boot and hot spots develop 

on the feet. 

The first preparation for the downtrail 

is to stuff the boots full of socks and 

tie the laces up tight to reduce motion 

of foot within boot. The downhill pace 

is kept much more moderate than the one 

urged by gravity. The leg lands on each 

step with bent knee to cushion the jar 

and the feet are placed as lightly as 

possible, as if they were already sore. 

Such restraint is extremely tiring to 

muscles of the upper leg and in loose 

soil or needles or scree a stiff-legged 

glissade provides welcome relief. Rests 

on the downtrail are just as essential as 

on the uptrail. 

Sidehill gouging is one of the great 

evils of mountaineering and when it 

cannot be avoided there is nothing for 

it but to suffer the agonies of bent 

ankles and contorted hips. If there is a 

cioice between struggling along a side-

hill and dropping into a flat valley the 

altitude loss is often more than compen-

sated for by the saving of legs and 

ankles. Similarly, if the top of the ridge 

is rounded the walking may be much 

Fig. 14. Ice ax carry, in hand 

easier in the long run even though there 

are many ups and downs. On a long 

sidehill gouge it may be possible to 

switchback occasionally to alternate 

muscle strain. 

The Ice Ax 

On open trails many climbers stow the 

ax in the pack head down with shaft 

protruding. In rough country the ax is so 

useful in the hands, and in the pack 

snags so frequently on brush and tree 

limbs, it is better brought out into the 

open. 

When the ax is carried in the hand on 

good trail the shatt is grasped at the 

balance point, the spike forward and the 

head to the rear with the pick down. 

Thus the man behind is safeguarded 

against accidentally running into the 

spike and the pick can do the owner no 

harm in a stumble for it rams harmlessly 

into the ground. Alternately the ax may 

be carried with the shaft in the armpit, 

the spike again forward, the pick against 

Fig. 15. Ice ax carry, as cane. 

the arm and pointing out from the body. 

When a climber is weary or footing is 

poor he can use the ax for a cane 

grasped by the head with the pick for-

ward. 

On steep slippery ground, whether mud 

needles or grass, the shaft is reversed 

and carried with the head forward and 

the pick down for quick gouging of a 

foothold or for quick jamming in of the 

pick to stop a slip. 

On any terrain other than a flat and 

beaten trail the climber discovers 

numerous unsuspected virtues of the ax. 

in stream fording it provides a third leg 

among the slippery shifting stones. 

When hopping over talus it gives many a 

slight touch-and-go balance point. On 
steep hillsides, just as on steep snow, 

the ax held horizontally across the 

body, spike touching the slope, helps 

hold a stable, vertical stance. Moreover, 

though the ice ax self arrest is a tech-

nique for snow many a climber has been 

happy to use it to stop himself in steep 

meadows and forest. 
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The following route descriptions are 

taken from "A Climber's Guide to the 

High Sierra," a Sierra Club publication. 

Mountaineer's Route, Northeast side. 

Class 2. A large couloir separates the 

north arete from the great East Buttress. 

This couloir leads directly from East 

Face Lake to a notch, the junction of 

the north arete with the main massif. 

From the junction, go left directly up 

400 or 500 feet of steep large blocks 

(often icy) to a large cairn on the crest. 

The summit is 200 yards southeast. 

East buttress. Class 4, with one class 

5 pitch. From East Face Lake, climb the 

talus and ledge to the left of the Moun-

taineer's Route for 500 feet, reaching a 

notch between the First Tower and 

Second Tower on the face of the east 

buttress. Rope here and work right, up 

the face of the Second Tower. Turn it to 

right 15 feet below its summit, thus 

gaining the second notch. On the first 

pitch above the notch, two pitons are 

needed for safety. Above this point, the 

route roughly follows the arete of the 

east buttress to a point below the "Pee-

wee," a huge, precariously-placed block 

of granite over halfway up the buttress. 

Climb past the right side of the block. 

Ascend directly ahead, or swing to right, 

up to summit blocks. 

East face route. Class 4, with two 

class 5 pitches, or one class 5 and one 

class 6 pitch. From East Face Lake fol-

low East Buttress Route to notch behind 

First Tower. Rope up for the exposed 

"Tower Traverse," class 4. Traverse 

left (5) face of Second Tower by narrow 

out-sloping ledge leading steeply up-

ward for 25 feet. The shelf then traver-

ses for 25 feet to the bottom of a 15-foot 

crack. This is followed by a series of 

scree-covered ledges, the Washboard. 

Climb the Washboard to a cliff at the up-

per end, and move left, up an easy pitch. 

Descend to a wide ledge leading right 

and into the angle formed by the Great 

Buttress and the face proper. Mount 

about 25 feet on easy rocks. Three  

routes present themselves, namely (left 

to right): "Fresh Air 7 raverse," 

"Shaky-Leg Crack" and "Direct Crack." 

"Fresh Air Traverse," minimum class 

5, 100 feet. Traverse left (5) around a 

large rectangular block, cross a gap in 

the ledge requiring a long step, and work 

out about 20 feet to the left. At this 

point climb upward over a rather smooth 

face to a steep, broken chimney leading 

gradually back to the right. Ascend the 

chimney and traverse right at the head. 

The lead ends almost directly above the 

start. The climber is now in the angle at 

the foot of the Grand Staircase, a series 

of shelves. 

"Shaky-Leg Crack," class 5, very 

strenuous. Climb a few feet above the 

Fresh Air Traverse. The belayer should 

be anchored on a narrow, partly overhung 

ledge. A shoulder-stand will be advis-

able, and the difficult crack above merits 

at least two safety pitons. 

"Direct Crack," class 6. The crack 

splits the wail about forty feet south of 

the righthand cliffs, and requires about 

four pitons. 

Above any of these three variations 

climb the Grand Staircase to the wall at 

its head, and move left into a narrow 

squeeze chimney or crack (one piton 

advisable). A register will be found after 

the pitch is conquered. Traverse upward 

and right until easy rocks lead to the 

summit above. Ortenburger Variation: as-

cend blocks above the register to the 

ridge, thence north to summit. 

Southeast face. Minimum class 5. North 

of the base of the long couloir separat-

ing Whitney and Keeler Needle rises a 

buttress capped by an impressive gen-

darme. The buttress is separated from 

the eastern precipices of Whitney by an 

overhanging chimney. Ascend the but-

tress on easy class 4 rocks until one 

can traverse into and cross the chimney 

above the overhang. The thousand feet 

of rock remaining requires but two anch-

or pitons. The couloir between Whitney 

and Keeler is dangerously unsound, hay-

mg claimed three lives. 



One of the rc.illv Jis,ihln 4  conditions 

which can strike the hiker or climber is 
the onset of painful feet. This is a con-
dition which can require the attention of 
an experienced physician. however, I 
am not concerned in this article with 
problems of medical treatment, but pri-
marily in certain preventive measures. 

Joints are lined on their articulating 
surfaces with a substance called carti-
lage; a portion of their stability is given 
by surrounding ligaments and capsule. 
These structures have poor healing 
powers, and this is the reason why 
severe injury to a joint, or prolonged 
trauma to the cartilage, so often leads 
to considerable disability. Early treat-
ment and protection of joint injuries is 
of prime importance to allow for satis-
factory healing. Further, the muscles 
surrounding a joint are necessary for its 
stability; the importance of good muscu-
lar strength in such activities as skiing 
to lessen the chances of injury cannot 
be over estimated. In the legs, the effect 
of excessive weight-bearing can add to 
the damage of a traumatized joint, 
whether the injury is acute or chronic. 
As a general rule, pain in a joint which 
steadily increases on walking is indica-
tion enough to limit your walking, at 
least according to the degree of symp-
toms. 

Sprains 

Sprains are usually caused by twisting 
or lateral forces. The immediate onset 
of considerable swelling, with subse-
quent discoloration, indicates a possible 
severe injury, such as a fracture or tear 
of a ligament. A grossly unstable joint 
may be self-evident. However, the indi-
vidual may be complaining of a sensa-
tion of instability actually due to the 
pain. Treatment in general consists of 
support and limited weight-bearing as  

the situ,ition pernits until symptoms 
have subsided. 

Minor strains can be often dealt with 
as the injury permits in regard to activ-
ity and support; the difficulty lies in 
proper diagnosis. Symptoms will, in 
general, be in proportion to the injury. 
The use of an ace bandage can give 
some support. In the foot, wrapping 
should be started near the toes and 
carried in a circular pattern up and 
around the ankle, applying moderate 
tension. The bandage should be re-
wrapped when it loosens. Tape will 
give better support but carries the risk 
of impairing the blood supply by com-
pression if considerable swelling 
occurs. A joint should never be wrapped 
completely around in a circular manner 
with tape. Some individuals carry a skin 
allergy to tape, manifested by redness 
and itching of the skin after brief or 
prolonged use. Symptoms can be con-
siderably helped by the use of antihista-
minics, such as chrlortrimeton. All 
traces of the tape should be removed. 

Proper Shoes 
Considerable benefit can be realized 

in the prevention or alleviation of pain-
ful feet by the use of proper shoes. This 
is a sore point, in more ways than one, 
with the prevalence of our modern 
fashions. We all talk about well-fitting 
shoes, but precious little is done about 
the problem. I am the first to admit that 
women look nice in heels; and physic-
ians and podiatrists know what their 
feet look like. There is also a social 
problem with the insistence in many 
business and social circles on the wear-
ing of high heels. With these factors in 
mind, I would like to discuss a few 
aspects of foot gear. 

The onset of foot pain is usually due 
to a basic mechanical derangement 
finally giving way under functional  

s tre ss and producing s ympt 00 S. Ill - 
fitting shoes can be basic or contribut-
ing factors. Men's shoes, for the most 
part, are of fairly reasonable construc-
tion, though a disturbing trend is becom-
ing evident. Narrow, pointed toes should 
be avoided, as well as too short 
length. The prime difficulty lies in 
women's footgear. The use of high heels 
deranges the normal weight-bearing 
alignment of the foot. in particular, 
these shoes cause a tightening of the 
heel cord, leading often to pain and a 
sense of tightness when walking with 
low heels, and excessive weight-
bearing on the balls of the feet with 
added stress on the arches of the foot. 
Ileip may be needed in getting over 
these symptoms when low-heeled 
shoes are worn. The narrow width of the 
shoes across the toes and insufficient 
length lead to cramping of the toes and 
production of painful callouses. With the 
passage of time these deformities be-
come fixed and, hence, difficult to 

treat. 
Prolonged walking or constant standing 

on hard floors or pavements cause a 
constant, unvarying stress on the arches, 
increasing the likelihood of breakdown 
of faulty structures. It has been estimat-
ed that forty to fifty percent of individ-
uals have faulty mechanics which can 
potentially cause symptoms. Natives 
apparently have fewer symptoms partly, 
at least, because of the varying stresses 
of walking on uneven ground and the 
usual lack of long hours in one activity 
such as standing. 

Counters and Shanks 
Shoes should have a strong, well-

fitting heel counter to aid in normal 
alignment of the foot. The shank (the 
narrow part of a shoe sole in front of the 
heel), should be stiff and fairly wide to 
give stability, particularly in regard to 

By Carl Herfzman, M.D. 
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twisting forces. The strength of the 

shank can be tested by placing the shoe 

or boot on a firm surface and pushing 

directly down on the shank with your 

hand inside the shoe. A rigid shank will 

not give; minimal flexibility is permis-

sible, but an excessive give indicates a 

weak shank which will not last. 

Fit of Shoes 
The shoe should be wide enough at the 

balls of the feet so as not to constrict 

the toes. The toes should not overhang 

the sole. You can test adequate width 

across the forefoot by pinching the 

leather near the break of the shoe; you 

should be able to buckle or crease the 

leather somewhat. Many shoes, inciden-

tally, have an excessive inflare of the 

outer edge, causing pressure on the 

fifth toe. The ratio of length from heel 

to forefoot to overall length of foot 

varies in individuals. Improper fit can 

result in poor positioning of the shank 

to the longitudinal arch and to the 

crease of the leather occurring in such 

a fashion as to pinch the top of the 

forefoot, leading to a tendinitis. The 

break of the sole and top of the shoe 

should cause no discomfort. The length 

should be sufficient so that the toes can 

be fully stretched out; toes which are 

bent upwards at their middle joints and 

down at the end joints (contracted) are 

evidence of the use of too short shoes. 

The prime difficulty with heels is in 

their constant use; they should be re-

stricted, if possible, to occasional 

wear, as for an evening Out. If needed 

for business reasons, they should be as 

low as possible with sufficient width 

and length of the shoe. Orthopedic shoe 

stores often carry fairly satisfactory 

models. Narrow, flimsy "flats" are to 

be avoided. My objection to these is 

that they tend to be too small and often 

give inadequate support to the foot. 

Shoes, 

Those of us who spend long hours on 

hard floors find that fairly thick soles 

help lessen foot fatigue. I personally 

prefer the cushioning effect of a moder-

ately thick rubber sole. Observing these 

principles will pay dividends in foot 

comfort when on the trail. 

The use of moccasin-type boots with 

thin soles and no shank of consequence 

may be permissible when walking short 

distances on soft forest floors. However, 

much more support is needed when hik-

ing for miles with a pack over rocky 

mountain trails. I personally feel that 

under the latter circumstances, the 

basic requirements of a boot are a 

strong counter, a strong wide shank, 

sufficient room for the balls of the feet 

and the toes, and a sole thick enough to 

cushion the feet. The deep-tread vibram 

sole is excellent. 

Socks 

Weekend hikers tend to have feet 

which are not conditioned to the rigors 

of prolonged hiking and require good 

supportive footgear. This is particularly 

true on the annual mountaineering trip 

when the feet are subjected to days of 

use to which they are not accustomed. It 

seems reasonable that a rigid sole of 

a climbing boot is excellent for the 

rough terrain of climbing, but a more 

flexible sole will give more comfort on 

the trail. Heavy boots require the use of 

medium weight or thicker wool socks to 

cushion the feet. The use of a cotton or 

light wool inner sock will prevent 

abrasion of the foot. It is essential that 

the boots be fitted with the weight socks 

you plan to use. 

There are certain first-aid measures 

which you can use if pain strikes your 

feet on the trail. These measures will 

meet with varying degrees of success. 

Pain in the bottom of the heel can often  

be relieved by placing a soft felt or 

rubber pad in the heel of the boot; if 

the pain is localized to one spot, a hole 

can be cut in the pad in that region to 

take the weight off the area. Symptoms 

in the long arch can be helped by the 

use of an ace bandage as described, or 

by taping. The latter should be placed 

in strips across the sole (this is usually 

better than lengthwise), particularly the 

arch, and well up over the side of the 

foot to form a sling for the arch. A pad 

under the long arch, with or without 

taping, may also help. Pain in the balls 

of the feet, called metatarsalgia, is 

usually due to a structural fault of the 

foot and requires medical attention. 

Placing a pad in the shoe behind the 

painful region to increase the area of 

weight distribution may help. If the pain 

is at the base of the second toe, partic-

ularly if associated with a painful cal-

lous, placing the pad along the great 

toe and its base (the ball of the foot) 

sometimes helps. If symptoms are 

severe, you can place a block of wood, 

rubber, etc. entirely across the outside 

sole behind the painful region. The 

purpose is to transfer the weight off the 

symptomatic region and place it further 

back on the foot. You may need to vary 

the exact location to gain maximum 

benefit. I want to emphasize these are 

measures which should not be continued 

for long without expert advise. 

In summary, proper foot hygiene begins 

at home and should be continued in the 

mountains. I feel that a considerable 

proportion of foot trouble when hiking is 

due to improper fit of shoes during the 

week. Foot problems, while not life-

threatening, can limit your activities if 

allowed to go unattended. Early care by 

a competent specialist will give a better 

chance for relief of symptoms. The use 

of proper footgear is essential. 

Boots and Feet 
Summit 17 
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TOPOGRAPHIC MAPS 
and where to get them 

Whether you are traveling 'cross 
country" or following a trail, you will 
enjoy having a "topo" (short for topo-
graphic) map with you. As you hike 
along it is fun to watch for the ridges, 
canyons and peaks that are shown on 
the map. 

Most Summit readers are well acquaint-
ed with topo maps. However, you may 
not always know exactly what map you 
want and where to get it. Perhaps, too, 
you may not be aware of the extent of 
the maps that are available. For in-
stance, the "Index to Topographic Map-
ping in California" lists nearly two 
thousand different published maps. An 
"Index" to topographic mapping by 
state is available for the asking from 
the Geological Survey, Federal Center, 
Denver, Colorado or the Geological 
Survey, Washington 25, D.C. 

Prior to 1951 the green tint denoting 
woodland areas was overprinted on only 
a small portion of the first edition of a 
quadrangle map. Due to the increasing 
demand for woodland coverage, however, 
the greater part of the edition of each 
map published after that date has car-
ried the green overprint. Therefore, in 
ordering maps, it is requested that you 
specify whether copies with or without 
woodland coverage are desired. 

The price of the standard quadrangle 
map is 30 cents per copy. A discount of 
20 percent is allowed on orders of $10 
or more, and 40 percent on orders of $60 
or more, based on the retail price. Pre-
payment is required and may be made by 
money order or check, payable to the 
Geological Survey, or in cash at the 
sender's risk. Postage stamps are not 
accepted. 

Map covering areas in the states west 
of the Mississippi River and including 
all of Louisiana and Minnesota may be 
ordered directly from the Geological 
Survey, Federal Center, Denver, Colo-
rado, where a distribution center for 
these states is maintained. Maps for 
areas east of the Mississippi River  

should be ordered from the Geological 
Survey, Washington 25, D.C. 

Sendings of approximately six maps or 
less are mailed folded in envelopes un-
less unfolded copies are requested. 
Larger quantities of maps are rolled and 
forwarded in mailing tubes. 

In the state of California, you may pur-
chase maps at the above prices over-the-
counter only at the following Geological 
Survey offices: 
Los Angeles: 1031 Bartlett Bldg., 215 W. 7th 

Street 
Sacramento: 2520 Marconi Avenue 
San Francisco: 724 Appraisers Building 

Since it usually takes one or two weeks 
to receive maps through the mail, you 
can save time by buying from the follow- 
ing agents; usually at a higher price, 
however. 

CALIFORNIA 
BAKERSFIELD: 
Earl M. Price & Co., 1600 G Street 
Valley Office Supply Co., 1622 - 19th Street 
BERKELEY 
Asso. Student Store, Univ. of California 
B.W. Lucas College Book Co., 2430 Bancroft 

Way 
The Ski Hut, 1615 University Avenue 
BIG PINE: Camera Art Shop 
BISHOP: 
Pinon Book Store, 206 N. Main Street 
CHICO: 
Photo-Tech, Inc., 1441 Park Avenue 
EUREKA: CO. Lincoln Co., 615 - 5th Street 
EXETER: 
Mixter's Pharmacy, 204 E. Pine Street 
F RESNO: 
Iloman & Co., Van Ness & Fresno Streets 
Progressive Map Service, 383 N. Fresno St. 
GILROY: 
Franklyn F. Baum, 162 N. Monterey Street 
GLENDALE: 
Glendale Blue Print Co., 120 S. Orange St. 
GRASS VALLEY: 
Grass Valley Map & Blue Print. Co.. 140 Mill 

Street 
HANFORD: 
Branch & Chambers, 209 North Irwin 
INGLE WOOD: 
Jonas Ski Chalet & Tours, 820 N. La Brea 
JOSHUA TREE: 
E. B. Moore Co., Inc. P.O. Box 100 
LONE PINE: 
Frosty Sutherlin's Sportsworld, P.O. Box 296 
LONG BEACH: 
Belcher and Schacht, 251 American Avenue  

LOS ANGELES 
California Map Center, 1100 S. hope St. 
Fowler Bros., 414 W. Sixth Street 
Stationers Corp., 525 S. Spring Street 
Van Degrifts, Inc., 717 W. Seventh St. 
Westside Maps Co., 114 W. Third St. 
LOS GATOS: 
H. J. Crall Co., 21 N. Santa Cruz Ave. 
LYNWOOD: 
Pacific Coast Map Service, 12212 Long Be 

Blvd. 
MAR YS V ILL F: 
Hall's Stationery Store, 421 B St. 
MODESTO: 
Valley Sporting Goods, 1418 Jay St., P. 

Box 749 
OAKDALE: 
Walter Hardgrove, 116 Poplar Ave. 
OAKLAND: 
Thomas Bros. Maps, 5795 Foothill Blvd. 
OCEANSIDE: 
Bell Blueprint, 608 Vista Way 
PALO ALTO: 
Smith's Sport Shop, 106 The Circle 
PASAD ENA: 
The Brown Shop, 190 E. Colorado Street 
SAC RA MEN TO: 
H.S. Crocker Co., Inc. 1201 K St. 
Ed's, 2328 Fair Oaks Boulevard 
SAN BERNARDINO 
Barnum & Flagg Co., 439 Court Street 
SAN DIEGO: 
Aztec Shops, Ltd., San Diego State College 
Rodney Stokes Co., 870 Third Avenue 
Robert W. Rowland, Natural History Muset 

Bldg., Balboa Park 
SAN FRANCISCO: 
Rand McNally & Co., 575 Mission Street 
Thomas Bros., 2308 Market Street 
SAN JOSE: 
Curtis Lindsay, Inc., 77 S. First Street 

SAN RAFAEL: 
Cuthbert's Blueprint & Photoprint Service, 

1033 C Street 
SANTA ANA: 
Map & Blue Print Co., 2022 S. Main Street 
SANTA BARBARA: 
Pacific Coast Publishing Co., 1022 State St. 
SANTA CRUZ: 
Bowman and Williams, 211 Vine Street 
SOUTH GATE: 
E. R. Jacobsen, 3622 Tweedy Blvd. 
STOCKTON: 
Morris Bros. Bookstore, 17 N. Hunter St. 
TRONA: 
Wildrose Station Resort, Death Valley National 

Monument 
VISALIA: 
Togni-Branch, 114 E. Main Street 
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New HolderlDriver Aids Placing Bolts On Sixt 

Ihe aging climber subconsciously tries 
to save face by exploiting new tech-
niques less demanding of his failing 
abilities. As his first ascents go from 
5.9 to 5.8 to .... 4.5 .....he manages a 
final burst of self-deception when he  

turns to the magic of Sixth Class - after 
all, 6 is one more than 	- it follows 
that the sixth class climbs must be more 
difficult, and anyhow, bolts impress the 
unknowing even more than pitons. 
The above analysis, of course, does  

not apply to the 	riter, but just to IS- 

sist that group of die-hards, the per-
formance of an item picked up in ,i 

Montgomery Ward store is reported. The 
Phillips Drill Company has a new Niodel 

HC-4 Holder/Driver for their Red Head 
Snap-Off Concrete Anchor. It is this new 
holder that makes usinc the self-drilling 
shields an easier job. 

I have used the earlier flush type self-
drilling shields for about ten years, 
ever since Bob Stirton showed me oim. 
and they were quite an improvernen: 
over the star drills and twist drills, a 
the many types of expansion bolEs, 
"contraction" bolts, lag screw shields, 
hammer-set shields and double expan-
sion shields. We used the flush type 
shields with homemade holders, the 
heavy and the light Phillips holders, 
and with some special dural holders. 

But it is a tiring procedure to use any 
of these vertical holders and you can't 
quite reach as high with the old type 
and still operate in relative comfort. 
Also, the vertical holder is not as reli-
able as the new device. I have broken 
the threaded extension of two of the 
vertical 1/4-inch holders for the flush 
type shields and I have seen two others 
broken in use. Readers may recall the 
detailed report on the "Cannon Mountain 
Tragedy," in Appalachia XXV:12:456, 
Dec. 1959, in which the leader who was 
using a vertical type holder and 3/8-
inch by 1-1/2-inch self-drilling shields 

Component parts of 

tim new Holder-Driver 
used in placing 
bolts on rock faces. 



Class Climbs 	 By Arthur C. L.embeck 

states, ''...All went well for the first 
half of the hole, then the holder, which 
is screwed into the bit (i.e., the shield 
A.C.L.) for drilling, broke......Unfortu-
nately, this was his only holder and the 
problem of lowering the victims and of 
rappelling off the pitch had to be solved 
in a less adequate manner. The situation 
would not have occurred if the new 
Holder/Driver had been used. 

The Phillips Model HC-4 Holder/Driv-
er consists of a holder for their Model 
S-14B Anchors (generically called self-
cutting expansion shields), and a remov-
able, loose fitting handle. The holder 
(Driver) is pounded so that the teeth 
on the end of the shield (Anchor) cut a 
hold into the rock. The 5-3/4-inch han-
dle is at a right angle to the axis of the 
expansion shield, and this is the secret 
of its easy operation. 

Previous holders had little more diam-
eter than the shield, so holding, rotating 
and removing for cleaning were more 
difficult. The new handle needs only a 
quarter-turn for adequate operation. I 
have found that stretching out to full 

reach while holding the handle horizon-
tal, then starting to drill a couple of 
inches lower than this stretch point, 
makes the driving easier and quicker. 
Naturally, the rock dust must still be 
loosened with a scraper and blown out 
with a length of rubber tubing. Pounding 
should be right on the center line of the 
shield to avoid prematurely snapping 
off the conical temporary (collar) top of 
the S-14B anchors; this is especially 
true while the expander plug is being 
seated. After the shield is expanded the 
collar is snapped off leaving the shield 
flush with the rock. I use a 1/4-inch-20 
hard steel cap screw, tightened with an  

Allen wrench, in the shield to hold the 
hanger through which the carabiner is 
passed. 

To avoid losing the tool I worked up a 
1/16-inch diameter nylon cord sling 
There is a slight problem here. The 
handle must be removable from the 
driver because it is tapered at one end 
to allow use as a wedge to snap the 
spent collar out of the driver socket. A 
piece of wire was bent and soldered 
into a figure eight, one part of which 
would just slip over the 3/8-inch diam-
eter handle. A 4-1/ 2-inch length of 
thick rubber pressure tubing, 3/8-inch 
bore and 3/16-inch wall, was then 
slipped onto the handle to secure the 
tool, or removed to use the handle as an 
extractor. The far end of the cord was 
equipped with a No. 6 fishing safety 
snap so the cord could be readily 
secured to climbing rope waist loop or 
to the belt. 

This type of shield has performed very 
well in many types of rock from lime-
stone to granite and quartzite, but I 
have not tried it in friable sandstone. 

As far as I know, the Phillips' people 
are the only ones making the Holder/ 
Driver, but the Rawplug Company, the 
U. S. Expansion Bolt Company and the 
Polis Manufacturing Company, make 
snap-off expansion shields which fir the 
holder. I have not tested products of the 
last two manufacturers. 

The holder and shields are listed on 
page 819 of the Montgomery Ward Spring 
and Summer 1960 catalog as: 

8413482 Concrete Drill and Anchor Kit 
with 4 Anchors, plus postage, ship-
ping weight 1 lb. $1.85 

8413483 Four Drill Anchors. Shipping 
weight 4 oz., plus postage. $ .70 

The kits are also available from 
Phillips with larger holders for 5/16-
inch and 3/8-inch shields, but Wards 
carries only the 1/4-inch size. 
(Note: A "1/4-inch shield" is one 

which is threaded internally to accept 
a 1/4-inch diameter bolt. The external 
diameter of the 1/4-inch shield is about 
3/8-inch.) 

Classified Advertising 
Ten cents per word. Payment must be 

enclosed with all orders. 

CAMP DENALI, McKINLEY PARK, 
ALASKA: For a wilderness vacation in 
the shadow of Mt. McKinley. Special 
sessions for Hiking, Tundra Nature Lore, 
/ildlife Photography. For brochure write 
Box 526, College Alaska, Morton and 
Oinny Wood, Celia Hunter, Owners and 
Operators. 

CRYSTAL RIVER GUIDE SERVICE, 
Aspen, Colorado. 

NEW! INSTANT SOUPS FOR BACK-
PACKERS. Individual Packs. Dissolves 
instantly in hot or bold water. A real 
pick up while on the trail. Flavors: Beef, 

Chicken, Vegetable, Onion. Also Milk 
Chocolate, Bittersweet Chocolate, Cof-
fee or Tea. Send $2 for a sample assort-
ment of 25 packs. Postpaid. MORTON 
BOSH, Box V Big Bear Lake, Calif. 

Books for the Mountaineer 
New • Rare • Out of Print • Write to 

DAWSON'S BOOK SHOP 

550 South Figueroa Street 
Los Angeles 17, California 



THE LODGE DESIGNED WITH GUESTS IN MIND 
• Spacious carpeted rooms with tiled tub 

and shower 
• After-ski fun in our beautiful western 

lounge 
• Variety Hi-Fi when you want it 
• Luxury at low cost. Special group and 

weekly rates 
• King-size parking area  

HELEN AND BUD MILLER 	 Club 

Box 398, Aspen, Colorado 	American Express Credit Cards Honored 

A Zq e %V Cl 
Br' now most of us are aware that the 

Prusik is not the only knot which can 
he used for climbing a rope. The Franz 
Bachman karabiner knot has been intro-
duced in recent months, acclaimed by 
the Austrian Alpine Club as superior to 
the Prusik. Being interested in the 
vertical side of caving, I tried the 
Bachman knot, finding it mostly satis-
factory. Satisfactory, that is, until it 
failed me completely, leaving me strand-
ed thirty feet off the ground, hanging by 
one foot. 

Naturally, after this interesting little 
experience, I began to question the 
sanity of any form of knot climbing. hop-
ing that there was a more satisfactory 
method, I started a series of experiments 
aimed at trying to analyze the properties 
of various friction knots to determine 
their relative effectiveness, and, if 
possible, to come up with a knot that 
would correct the weaknesses found in 
the Prusik and Bachman knots. 

Experimentation resulted in a ne knot 
which I believe is superior to both of 
these previous knots in holding power 
and speed with the additional advantage 
that it will not lose Its shape and is 
positively jam-proof. 

In order to appreciate the superiority 
of this new knot, it is necessary to 
point out certain properties common to 
.sll climbing knots. All knots of this 
type operate on a principle of simple 
contraction and expansion. i hen weight 
is applied to the sling the knot con-
tracts laterally, gripping the climbing 
rope. 	I. ike wise, in theor, when the 
weight is released the knot expands so 
that it will slide freely. 

The Prusik and Bachman knots utilize 
i type of parallel construction in which 
the sling forms a coil around the clinil'-
ing rope. In the Prusik the loops run 
contrarily from the center to the outer 
end of the coil. In the Bachman knot the 
loops originate at the base and circulate 

Crystal River Guide Service 
Aspen, Colorado 

''hoSe 11.1c high Country" in the Sniou 111(155 U ilderiicss (ITCiI 

Licensed Guide Service • Write for Brochure 
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UNIQUE FEATURES 

Revolutionary Waist support carries 
any desired portion of load on hips. 
Complete protection against gnawing 
animals. 
Light weight aluminum construction 
keeps contents cool even in hot sun. 

Write for illustrated brochure. 

STEPHENSON PACK SHOP 
9511 lngleport Avenue 

Los Angeles 45, California 
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biong Hnot 
in pairs to the upper end of the coil. 

Thus in order to expand these knots it 

is necessary to grasp the loops at their 

source and to slide them with a twisting 

motion, essentially lengthening the 

coils from the middle to the outer ends 

or from the bottom to the top, depending 

upon the knot. Longitudinal expansion 

or contraction of the coils, however, 

would have no effect upon the lateral 

expansion of the knot, as the coils 

remain at a fixed length. 

At first glance the new knot appears 

ridiculously simple. It is very easy to 

tie, but surprisingly effective. A new 

accordion-like design makes the knot 

completely different in its operation. 

The untwisting motion necessary to 

loosen the old knots is almost entirely 

absent. Instead diagonal construction 

results in a type of knot in which long-

itudinal contraction yields lateral ex-

pansion, the coils theoretically remain-

ing at a fixed length. (In actual practice 

they tend to tighten as the climb pro-

gresses.) Conversely, when weight is 

applied the knot lengthens and con-

tracts laterally, causing constriction, 

again regardless of the size of the 

coils. In other words, instead of simple 

contraction of the coils, the new knot 

utilizes a combination of coil contrac-

tion and an elongation of the knot itself. 

Alternate hand pressure at the base of 

the knot and foot pressure in the sling 

is usually sufficient to bring this about 

without further complications. 

In addition to the above, this new 

design shifts the horizontal sling direc-

tion, common to both of the old knots, to 

a more desirable vertical direction of 

pull, eliminating the possibility of a 

jammed knot and thereby considerably 

increasing the speed of the climb. Due 

to the lateral nature of the coils in the 

Prusik and Bachman knots, the natural 

direction of pull should be to the side. 

The fact that the actual direction of  

pull is downward is apparently consid-

ered negligible by users of these knots. 

That these knots stretch out of shape 

under a vertical pull, some of the 

strands separating and crossing one 

another, however, is a direct result of 

the unnatural direction of pull. Stretched 

and criss-crossed strands result in a 

jammed condition which requires time to 

correct. If a jam occurs often this time 

becomes significant to the overall climb. 

The new diagonally constructed knot 

is designed so that the natural direction 

of pull coincides with the actual direc-

tion of pull. This overall angular de-

sign, in addition to possessing superior 

holding power, results in greater rigidity 

and speed and is, therefore, easier and 

and safer to operate. 

The knot may be tied two ways. Using 

the method shown in the drawing will 

By Chet Hedden 

usually result in a climb which is both 

rapid and sure. However, due to the 

tendency of the climbing rope to kink, if 

the slings are of a stiff material, the 

lower foot sling still may not work 

smoothly. By clipping a karabiner into 

the knot at the point where the four 

strands cross, one can remedy this 

situation. The karabiner must be clipped 

horizontally between the climbing rope 

and all four strands at the point where 

the climbing rope bends in the drawing. 

By this method the karabiner serves as 

a handle to loosen and draw the knot. If 

one prefers, both the top and bottom 

knots may be tied this way, though it is 

unnecessary in the top knot. In either 

case, the knot will slide freely; yet, full 

weight may immediately be applied with-

out worry of the knot jamming, slipping 

or requiring adjustment. 
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EXPERIENCED • QUALIFIED 

LEADERSHIP FOR 

CLIMBING SCHOOL, EXCURSIONS OF 

PALISADE GLACIER 
AND CLIMBS OF 

HIGH SIERRA PEAKS 

WRITE FOR INFORMATION 

LARRY WILLIAMS 
BOX 267, BIG PINE 

INYOCOUNTy,CALIFORNIA 
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packer can carry in his pack is powdered 

non-fat milk. It is readily available at 
all grocery stores and is an excellent 
source of high quality protein. 

One cup of non-fat dry milk, before it 
is rehydrated, will provide 290 calories 
of food energy, 29 grams of protein 

(nearly half of the average adult's re-

quired daily supply), and 42 grams of 

carbohydrates. It is also rich in calcium, 

thiamine and riboflavin. 
As far as nutrition is concerned, the 

only difference between dry whole milk 

and dry non-fat milk is that one cup of 

whole milk contains 28 grams of fat and 
1,160 units of Vitamin A where non-fat 

milk has only traces of these elements. 

Because of the fat content, one cup of 
whole milk powder provides 515 calories 

as against 290 for non-fat powder. Ilow-
ever, since most backpackers include in 

their diet butter or margarine, the 

nutrition difference between non-fat and 
whole milk is minimal. 

Whole milk powder is much more diffi-
cult to rehydrate, almost requiring a 

shaker. It also has the disadvantage of 

only being available from specialty 

shops and mountaineering supply houses. 

KLEPPER 
folding boats 

Top quality; easy to assemble. Many mod-
els available. Paddles, drip rings, sortie 

spare parts and other accessories carried 
in stock. Brochures available. 

the SKI hut 
1615 University Ave., Berkeley, Calif. 

S rite for ('ilia nitirir 1 it 1 

is one of the easiest to dissolve. 'I 
company also puts out an excellenti 
instant chocolate milk drink, good eith 

hot or cold. You can make this drioL 

richer and tastier by adding more inst.miir 
milk powder. 

It took thirty years of research 

achieve the instant powdered skim nit1:, 

that came on the market in 1954. Since 

then, even greater improvement has been 

made in retaining the quality of fresh 

milk. By 1959 it was difficult to tell the 

difference between re-constituted and 

fresh skim milk. 
Modern equipment for spray drying 

causes very little loss of nutrients in 

powdered milk. Calcium and protein are 

well retained. However, loss of ribo-

flavin (milk is one of our best sources 

of this B vitamin) is extensive when 

exposed to light. 

The rate of destruction is affected by 
the intensity of the light, length of the 

exposure, and the temperature of the 
milk powder. About ten percent loss 

occurs after thirty minutes exposure to 
sunlight when the milk is packaged in 

clear plastic bags. The loss will reach 

about forty percent after two hours, even 

rieca' a nea parAa? 

•WEATIIER PROTECTION 
• VERSATILITY 
• COMFORT AND GOOD LOOKS 

are yours in the 

HOLUBAR PARKA 

wit h 

new BURL-ZIP insulated closing 
action cut with all-weather hood 
DEWline fabric specifically made for 
wind and rain of sub-arctic 

Lie/ore you decidc 
ti rite or your catalog and more details 

de/)t. i/C 	
HOLUBAR 	boulder, 

1)05 7 colorado 

BAGKBAKER 'S STAPLE.• ins tarn t 
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A cooperative specializing 

.. 	
.. for 20 years in mountaineering 
i.. and skiing equipment. Run by 

.2 C those who use the equipment 
themselves. Mail orders 

. filled 	promptly. 
0  tr 

LU 523 PIKE ST.e SEATTLE, WASH. 

nonfat milk 
when the temperature of the milk does 

not rise above seventy degrees. The 

loss increases as the milk powder 

warms. 

To cut down on this loss, re-package 

your milk powder into dark plastic bags 

(available from surplus stores) and keep 

cool until ready for use. Dry milks will 

keep for several months at room temper-

ature of 75 degrees or lower. Non-fat 

dry milk is somewhat more stable than 

whole dry milk because of its lack of 

fat. 

Low cooking temperatures are recom-

mended when milk powder is a main in-

credient of a recipe. Long cooking at 

high temperature coagulates some pro-

tein, causes an off-flavor in the milk, 

caramelizes the lactose--that is, it 

decomposes or breaks it down into 

simpler compounds. The milk gets a 

brown color. 

Add your milk powder to main dishes 

after you have taken it from the fire. 

Adding milk powder to a hot liquid will 

cause it to lump —to prevent this, mix a 

little cold water with the powder first. 

You can use instant non-fat milk in a 

number of ways: you can add it to al-

most any main dish from stews to  

mashed potatoes. It will increase the 

nutritive value as well as tastiness 

of cooked cereals and dehydrated 

vegetables such as carrots, potatoes 

and cabbage flakes. Add it to beans, 

peas and soups. 

Milk powder is excellent for making 

nutritious soups. One of our favorites 

is peanut butter soup: Melt the peanut 

butter in hot water, then add the milk 

powder mixed with a little cold water. 

Add it to instant potatoes to make a 

potatoe soup. It can be added to most 

soup mixes, such as chicken noodle, 

split pea, etc. 

You can also make a variety of milk 

drinks by combining to taste any of the 

following: instant malted milk powder, 

dry non-fat milk, cocoa, Hemo, Ovaltine, 

nutmeg or cinnamon. Our recipe for 

spice milk includes four tablespoons 

dry milk, 1/8  teaspoon each of cinnamon 

and nutmeg, one teaspoon sugar and fill 

the cup up with cold or hot water. 

Recent studies on protein show a need 

for protein to be consumed at each of 

the three meals. For the mountaineer, 

the use of instant non-fat milk is one of 

the easiest ways to fulfill these re-

quirements. 

1960 
European 	 European 

Mountaineering 	K nap sack 
Adventure 	Adventure 

4th Year 	Write to: Bill Sutton 
3366'/2 Rowena Ave., Los Angeles 27, Calif. 

7L 
The finest line of 

GERMAN FOLDBOATS 
also accessories. 
write for catalog 

to sole U.S. Representative 
ROLF GODON 
Banton Corp. 

15 California Street 
San Francisco 11 

Dealers Inquiries Invited 
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A 

BACKPACKING SEASON IS JUST AROUND THE CORNER 

the best equipment is the cheapest 
in initial cost 
in the long run 

if it is 
THE NEW HIGHLANDER LINE 

the world's finest handcrafted lightweight 
down sleeping bags and mountaineering tents 

send for free brochure and "on approval" mail 
purchase plan 

box 121, riverside, california 

bill thomas, 5043 cope may, san diego 7, california 
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improvement in dried  eg~ ,5 

l )r1cL 	cs 	ire 	1 	001 sourer 01 tIle 
same nutrients iniportant in shell eggs. 
Dehydration itself does not reduce the 
values for protein, Vitamin A or ribo-
flavin, but loss of value does occur 
under some conditions of storage. 

Dried egg was one of the dehydrated 
foods most urgently needed in wartime 
and for this reason intensive research 
programs were instigated to improve its 
quality. 

Better equipment for spray drying, 
which gives less heat damage during 
drying, has improved the quality of dried 
eggs. A treatment applied to the egg mix 
before drying has helped. An important 
cause of d eterioration of Hr lcd crs in  

St or age is that the nat ur il s ugar anu a 
protein constituent of the egg combine 
to make a substance that is objection-
able. The new treatment adds substances 
that change the sugar so it cannot com-
bine with the protein. 
1)ried eggs should be kept cold, prefer-

ably below refrigerator temperatures, and 
in a tightly-closed container that gives 
protection against air and moisture. 

Dehydrated eggs lose about a third of 
their Vitamin A value in six months and 
about two-thirds in nine months when 
stored at ordinary room temperature. The 
losses are accelerated at higher temper- 

,Itures. \e.irly t\vo-tlllrds at tile \ italnin 
A value is lost after three months of 
storage near 100 degrees. 

Snu 11 progressive losses in ribofla\ ill  
occur in dehydrated eggs. They amount 
to about ten percent after nine months at 
room temperature and fiftec 
when stored near 100 degrees. 

Since World War II, the ste H H; 
quality of dried eggs has been increased 
ten times, but off-flavor and loss of 
Vitamin A and riboflavin will still occur 
during periods of long storage. For this 
reason, dried eggs or packaged mixes 
containing dried eggs, should not be 
kept from one climbing season to 
ano ti icr. 

IT 

CHOUINARD MODEL Ill 

aluminum carabiner 

strength 4,000 to 5,000 pounds 

weight - 2.1/3 oz. 

price - $2.60 each 

postpaid until January 1, 1961 

for further information refer to last 

two issues of summit magazine 

sot/ri Jor Jrc o cola lug 

I 

the 	D 0 L T H UT 2247 sawtelle boulevard, west los angeles, california 



EVERYTHING FOR THE 

ONE OF THE "TOP" MOUNTAINEERS IN AMERICA USES, AND 

RECOMMENDS TO YOU, THE "TOPS" IN BACK PACKS - 

The Budd Davis Pack 
DICK McGOWAN, 

Chief Mountain Guide, Mt. Rainier 
National Park, 1956-60 
Instructor, Mountaineering, 
University of Washington, 1958-60 
Member, International Himalayan 
Expedition, Nepal, 1955 
Leader, Mount Logan-Cook 
Expedition, St. Elias Range, Canada 
and Alaska, 1953 
And many other expeditions, 

Says: "I have found it "TOPS" and 
certainly all that you claim for it." 

A postcard will bring your copy of 
our brochure. Write to: 

BUDD DAVIS, Dept. X2 
1150 N. 205TH ST., SEATTLE 33, WASHINGTON 

THE INCOMPARABLE 

for illustrated 
brochure, please write: 

A. I. KELTY MFG. Co. 
P.O. BOX 3453 
GLENDALE, CALIFORNIA 

6342 San Fernando Road 

PETER LIMMER AND SONS 
lntervale, New Hampshire 

• New Limmer Custom made climbing boot 
• One seam construction on upper makes 
for strength, comfort and water proof ness 

• Leather lined throughout 
• Foam padding on top of upper 

• Double stitched, and soles are cemented 
and screwed on 

• Our boots have served well in all parts 
of the world, and were chosen to be 

exhibited in Moscow 
• Write for measuring directions 

• Guaranteed satisfactory fit 
• Price $32.50 plus postage 

MOUNTAINEER 



I1II! 


