
Scientific American 

ROCKY MOUNTAIN AVALANCHES. 
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force as to carry with it large 

forest trees and bowlders, attain

ing such a velocity that it de

stroys everything in its path. 

Some of the avalanches have 

carried a bank of snow over 100 

feet in depth into the valleys 

Which they penetrate, the snow 

bed covering several acres. 

- Despite the caution exercised 

by the people on the mountain 

side, many fatalities have oc

curred, especially in the Telluride 

mining district, which is located 

in the San Juan region. The worst 

disaster thus far recorded oc

curred when a settlement in the 

Vicinity of the Liberty Bell mine 
was struck. All the buildings in 

the path of the avalanche were 

destroyed. The wing of one of 

the mine buildings was torn 

away, and two engineers were 

buried in the snow. A party 

'While avalanches or snow
slides frequently occur in the 

Rocky Mountain region, and 
many of them are of-great mag

nitude, what is known as the San 

Juan district in southwestern 

Colorado is especially notable 

for these movements, owing to 

the formation of the ranges. 

Several of the peaks are over 

13,000 feet in height, and the 

conditions are especially favor

able for the motion of the snow, 
as the mountain sides are deeply 

cut with gulches, which form 

numerous routes. Consequently, 
not only in winter, but during 

the spring, miners and others 

working on the slopes of the 

mountains are obliged to be con

tinually on the lookout, for fre

quently without warning an ava
lanche will descend with such View of One of the Buildings Partly Wreckoo, (Continued on page 166.) 

Mining Plant in the Outskirts of Telluride, Colo., Where One of tile lUost Del'!.tructive 
Slides Occurred. 

The Avalanche That Wrecked the Mining Shaft. At 
Several Points the Snow \Vas Over 100 Feet Deep. 

Ruin Caused by an Avalanche at Amer, Colorado. 

Ho"" the Forest Was Denuded by the Slide. Scene in the Valley After the Slide, 
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flatter. With the adoption of the balance spring about 

1690, the watches became very thick, almost spherical, 

till they were made flatter again around 1770, to reach 
toward the year 1800 the thickness of the present 

watch. 
A few words respecting the value of old watches 

may not be amiss. Valuable are all watches whose 

cases and dials are artistically decorated, the essential 

and prime condition, however, being that the cases 

are eminently handsome and well preserved. The 

state of preservation of the works is of no importance 

whatever, but that of the case and dial is so much 

more vital. All watches of the very oldest types (with 

iron works) are also valuable, as well as all egg 

watches, watches with finely pierced or handsomely 

chased cases that show no wear, gold enamel watches, 

which are enameled inside and outside, and all watches 

in general that are handsomely decorated in any 

respect. 
The following are, on the other hand, valueless or 

almost so: Chased watches whose figures are worn 

off; watches with painted tombac cases (copper 

enamels); watches with cases decorated with gold 

in four colors unless very beautifully executed and 

well preserved; watches with enamel-painted dials 

(enameled on copper); enameled watches which are 

much damaged; all watches which are devoid of any 

artistic decoration, hence silver and gold watches with 

plain cases and unadorned dials, no matter of what 

description the works may be. 

In Fig. 1 is shown a cylindrical watch from the 

earliest time of watchmaking. The work is entirely of 

iron, with the so-called foliot (Fig. 2) and hog's 
bristle (see arrow a, which shows the dot marking 

the spot where bristle is) in place of a balance. The 

case is of bronze in charming chased work, a master

piece of the sixteenth century. 

A beautiful specimen handed down from the same 
century is the bronze case in wonderful pierced work 

depicted in Fig. 3. There are on its periphery four 

openwork rows of inscriptions and devices, such as: 

"Hingeht die Zeit, herkompt der Tad, a Mensch thue 

Buss und fiirchte Gatt," etc
" 

as well as one in Greek. 

Highly interesting is the little egg watch shown in 

Fig. 4. It has a handsomely enameled dial, which o n  
the back shows i n  raised enameled work S t .  George 

with the dragon. The sides of the case bear the in

scription of the Order of the Garter: "Honi soit qui 

mal y pense." (See Fig. 4a.) At the Spitzer auction 

this gem of the goldsmith's art brought 21,500 francs 
(No. 2,711 in the catalogue of the auction). Signed 

N. Vallin; time about 1600. 
Fig. 5 shows us a silver cross watch with fine open

work case, depicting hunting scenes, remarkable for its 

rare work. Signed Carl Bauer, Amsterdam; time 

about 1650. 
An egg watch in a finely-engraved silver case, partly 

gilt, is represented in Fig. 6. Signed Jacop Ducimin, 
Amsterdam. From the Spitzer collection. Time about 

1650. 
In Fig. 7 we ,see a gold-enameled egg watch. It 

dates from about 1600. 

A veritable chef d'wuvre of the engraver's art, an 
egg watch in a silver-gilt case, indicating the day of 

the week, date, phase of the moon, zodiac, and age of 

the moon, is depicted in Fig. 8, The plates are superb

ly engraved. It belongs to the time around J0·5{1. 

The smallest watch of former centuries appears in 

Fig. 9; its diameter is nine millimeters. It has a 

gold enameled case and dial. This unique specimen 

is a product of the middle of the seventeenth century. 

Notable among the gold-enameled watches in this 

collection is the one .shown in Fig. 10, from the period 

of Louis XIII., with representations from the story 

of Anthony and Cleopatra on the inside and the out

side of the case (Fig. lOa). This watch was made by 
C. Gamod at Paris about 1640. Another gold-enameled 
watch, likewise an excellent piece, shows scenes of the 

Madonna, etc. (Fig. 11); from the period around 1700. 
Still another large gold-enameled watch is set with 

pearls and contains a music box playing on bells (Fig. 

12). The back is decorated with lions and swans 

belching forth water (in operation); the inner rim 

charmingly engraved and pierced. A unique work of 

the first class from 1790. 
Fig. 13 represents a gold watch, set with pearls, in 

translucent enamel. Signed Albery, London; time 

1800. 
Very odd is a gold box, the lower part of which 

serves as a bonbonnillre, while the upper part, exe

cuted in the form of a watch, contains a willow

wren chirping a melody, with the corresponding mo

tion of the beak, flapping its wings, and moving in a 

lively manner (Fig. 14). The whole is finely enameled 

and dates from about 1790. 
Other odd shapes are shown in Figs. 15 and 16. The 

former is a tulip of gold inlaid with pearls and 

enameled (about 1800), while the latter is a gold 

watch in the form of a mandolin, in filigree work, set 

with pearls, from about the same period. 

As want of space prevents me from illustrating all 
of the interesting ninety-odd pieces of the collection, 
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I will close by presenting in Fig. 17 a rock-crystal 

watch with liandsomely engraved dial. This watch 

was made around 1650, and once formed part of the 
Spitzer collection. 
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of miners started to rescue the engineers when another 

avalanche descended, burying nearly twenty of the res

cuers. In all no less than six masses of snow came 

down the slope during that day, and the bodies of the 

victims were not recovered until several months after
ward. The snow was so deep that portions of the ava

lanche remained in the valley until late in the summer. 

A few days later the San Juan mine situated near the 

Liberty. Bell was literally overwhelmed by an ava

lanche. A number of incidents have occurred in the 
San Juan district and other parts of Colorado which 

Rtrikingly indicate the force of the snow movement. 

In one instance a gang of railroad men on the Colo

rado & Northwestern line were removing the snow 

from the track at a point near Long's Peak. Here the 

railway was built at an elevation of about 10,000 feet, 

but the mountain extends over a thousand feet above 

it. A rotary snow plow pushed by two locomotives, each 

weighing over fifty tons, was employed to clear the 

track, when a slide came down, of such dimensions 

that one of the locomotives was lifted from the rails, 

torn away from the other engine and carried nearly 

500 feet down the slope with two of the men, who were 

killed. 

Usually the mass of snow descends early in the 
spring, when the rays of the sun have weakened it suf
ficiently to create a movement. As soon as spring ap

proaches, the townspeople carefully note the appear: 

ance of the dangerous snow fields and prepare for their 

descent, which is usually in one direction. When the 

Denver & Rio Grande Railroad was constructed to Tel

luride, the engineers lean;'ed of the yearly snow slide 

and surveyed a route which they thought would prevent 

it from endangering the track. The first spring after 

the road was completed, however, lor some unknown 

reason the avalanche took a different course, striking 

the railroad with such force that no less than twenty

five loaded freight cars were thrown down the moun

tainside and destroyed. Fortunately the avalanches in 
Telhiride have been made the subject of a special study 

by ohe of its residents, Dr. J. Q. Allen, who has ob

tained much valuable data as to their cause and effect. 
Dr. Allen had an opportunity to observe the first ava

lanches that damaged the Liberty Bell mine. His state

ment, which follows, is of special interest: 

"The first slide at the Liberty Bell mine ran at least 

one mile. The snow was left 25 feet deep in the gulch, 

and 
'
probably much more than that in places, possibly 

a maximum depth of 40 feet. There was no mass of 

ice in the slide, only snow, solidly packed by the im'

pact of the moving mass. The vertical distance which 

this slide descended was fully 3,000 feet. The slides 

all started above timber line, at an altitude of from 

12,000 to 13,000 feet. The first 1,000 feet of the course 

of the slide referred to was at an angle of about 4 deg., 

the next 500 feet, 20 deg., and the balance of the way 

about 15 deg. from horizontal. Of course, the upper 

part of the range is much steeper than this, in places 

almost perpendicular; but the snow does not accumu

late to any extent on such a steep surface, merely strik

ing against the wall of rock and falling down to where 

it can stick to the surface until it accumulates to great 

depth. The current of air produced by an avalanche 

is often something terrific. The swiftly-moving mass 

of snow creates an air pressure in front and a partial 

vacuum behind, producing currents strong enough to 

destroy buildings untouched by the snow. The differ

ence in air pressure within and outside gf a building 

is sometimes sufficient to actually blow the structure to 

pieces. Of course, avalanches usually run in well

beaten tracks; but occasionally the wind will so drift 

the snow as to throw the slide out of the regular 

course. This explains why we often see a slide cutting 

down through timber, which is evidence in itself that 

no slide has run there for many years before. 'fhe 

causes which operate to start the slide are various. 

When a heavy fall of snow has taken place early in 

the winter, as soon as it is heavy enough it will move 

regardless of the time of day or of any other influence. 
Slides that occur in the month of April are usually 

caused by the heat from the sun. Where a large field 

has accumulated high up on the side of a mountain, 

and has been frozen to the earth, it will remain until 

the heat of the sun loosens it from the bottom. In 

our locality these slides usually start about four 

o'clock in the afternoon. In loose, freshly-fallen snow, 

very little force is needed to start a big slide. The 

firing of a gun or a sudden gust of wind may be suffi
cient. If a small bunch of snow, no larger than an 

orange, drops from a little cliff and starts rolling down 

'the side of the mountain, it may enlarge rapidly enough 

to start an immense avalanche." 

Dr. Allen has made measurements of forest trees 

which have been cut down at the base by the force of 

the moving snow and found that many of them ranged 
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frOll! 15 to 18 inches in diameter; yet, as the photo

graphs show, they were reduced to a mass of debris, 

and in many instances the trunks were stripped of 

their branches. Dr. Allen has personally had several 

thrilling experiences with snow slides in Colorado and 
was one of those who escaped in the Liberty Bell dis

aster. His account of his experience contains some 

valuable data and is here given: 

"My first experience with a slide was at Creede, Col. 

I, with three other men, was on the side of a mountain 

looking at some mining property. We were above tim

ber line and about half way from the bottom of the 

gulch to the top of the mountain. I did not think at 

the time of danger, as the snow where we were was 

only about 18 inches deep. The field suddenly cracked 

and the snow below us moved down a foot or two. This 

took away the support of an immense mass of snow 

above us, where it .had blOwn over the top of the ridge 

to a depth of 15 or 20 feet. It broke at the crest of 

the ridge, and all of the snow on our side of the moun

tain came rushing down upon us. The mountain curved 

around us in a circular manner and the width of the 

slide was more than 1,000 feet, we being about in the 

center. I glanced up, on hearing the snow break, and, 

acting upon my first impulse, turned my back to the 

avalanche. It struck me first on the legs, and I sprang 

into the air as high as I could. The mass passed under 

me, and by the terrific rush of the snow I was kept on 

the top all the way down into the gulch, about 500 
feet. I was the only one free, and proceeded to dig the 

others out. As the snow frequently packs after run

ning, almost to the consistency of ice, this was no easy 

matter. The man next to me was buried in a perpen

dicular pOSition, with only his hair visible. I had to 

free his body down to the ankles before I could pull 

him out. The last man reached was dead when extri

cated. The rest of us escaped with slight bruises. It 

was the next July before articles we lost were found. 

'When the Liberty Bell diEaster occurred, I was con

ducting a hospital for the mining companies. Receiv

ing news of the first slide, I went to the mine, finding 

several men who were severely injured. After attend

ing them, I sent them down to the hospital. About 

eleven o'clock the second slide came down in the 

track of the first slide, starting a little to one side, and 

burying several of those in the gulch searching for the 

dead and injured of the first slide. We then decided to 

leave the locality, taking the injured with us.' After 

passing over the next ridge and on coming down into 

the gulch beyond, the third slide came down. This slide 

ran almost a mile. I was the last man in the proces

sion. A heavy snow storm prevailed, so that we could 

see only a few feet, but as I knew we were about to 

cross the old track of a slide I kept listening. Pres

ently I heard the breaking of timbers far up the side 

of the mountain. This could be distinctly heard above 

the roar of the storm. Turning my horse, I ran him 

up the trail just in time to escape the main body of 

the slide. I was caught on its edge, however, carried 

off the trail with my horse and tossed, as by a wave, 

on the side of the mountain, where the slide made a 

turn. Four of us were struck by this slide, and all 

were killed but myself. In all twenty-three men were 

killed at this place by slides that day." 

------.--�-.----

Method of ;lIakillg Violins. 

Many theories have been advanced by the experts of 

our day to explain why the violins of the famous old 

masters so far excel the best products of mod,ern work

shops. One of these theories is to build the instrument 

in such a manner that not only the strings, but the 

body itself shall be under tension. While many inv'8n

tors have attempted to put this theory into practice, it 

appears that but one of them has succeeded. Mr. 

Louis H. Hall, of Hartford, Conn., who was granted a 
patent covering his construction in 1900, has according 

to many ,experts solved the problem. Briefly, Mr. 

Hall's method consists of cutting the upper and lower 

tables so that they do not quite fit upon the blocks, and 

then to force them into proper position under great 

pressure, thereby putting the required tensile strain 

into the body. 

Dr. T. Lamb Phipson, the well-known English expert, 

has declared the violin thus constructed the equal of 

many of the finest instruments of Joseph Guarnerius. 

Arthur Broadley, another world-famed English expert 

and player, has unqualifiedly recommended the instru

ment. The great virtuoso Ysaye has expressed his in

terest in the violin, and will procure an example of 

Mr. Hall's worlL 
. I. . 

Death of Alphonse Chassepot. 

Alphonse Chassepot, inventor of the famous Chasse

pot gun, is dead. He was the son of an armorer, of 

Mutzig, and followed his father's trade, entering the 

French state fact
'
ories and being transferred to Paris 

in 1858, where he soon became head of the establish

ment. He studied the Prussian rifle and perfected it, 

giving his name to the new weapon, which was first 

used in Italy against the Garibaldians. It has since 

been abandoned for a more perfect style of rifle. Chasse

pot received th� c]"()ss of the Legion of Honor in 1866, 
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