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AN AERIAL PASSENGER RAILWAY.
BY ROLAND ASHFORD PHILLIPS.

It is as easy now to ride in a bucket from the base
to the very summit of the loftiest mountain chain in
the Rockies, as to trolley across Brooklyn Bridge.

Scientific American

around. There to your right are towering cliffs, a
dozen times as lofty and as massive as the tallest sky-
scraper. In another direction are deep cafions, rocky
gorges, and steep, verdant slopes. Still you go up.
Sometimes you clip the swaying tips of a monster
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from view by a mantle of snow. A wonderful, bewilder-
ing half hour is gone. The bucket stops, and you step
out upon the cold, snow-clad summit of the peak. At
intervals fleecy clouds drift across your vision, blotting
out the valley below.

The station, showing the cables leaving the drum.

To take this wonderful ride on the Sunrise Peak
road, you leave Silver Plume and walk a few blocks
to the aerial station. Under this cover you wait for
your bucket. As it swoops down and stops, you step

The bucket has just left thc power house. An empty bucket is seen coming back.

primevgl pine tree, and again you are swaying over
an all but bottomless cafion. Then a broad green
valley slips along below you, colored with myriads of
wild flowers. Now, marked like some gigantic belt,

You have gone to the sky in a bucket; you are
standing above the clouds, two and one-half miles
higher than New York city.

When the clouds clear away, you note the filmy line
of cables stretching down, from tower to tower, not
unlike the silken web of some gigantic spider, sway-
ing in the sunlight, finally to dip over a ragged
shoulder of a ridge and disappear.

The idea of these traveling buckets is by no means
new, particularly to readers of this journal, since the
identical principle is .in use throughout the mining
world as a means of transporting ore from the mines
to the mills. In some instances these are worked by
gravity, and in others by motive power.

It remained, however, for a western engineer to uti-
lize this system of carriers, not for business but for
pleasure. For a good many years Sunrise Peak was a
noted attraction for the tourist, but all methods of
reaching its lofty summit were crude indeed. Confi-
dent of his success, the engineer interested a few
wealthy men. The aerial railroad is the result. In
Italy this method of transportation is largely in favor,
especially across bodies of water, but the Sunrise
Peak line is the only one in America.

There are two main cables, the stationary and the

(Continued on page 496.)

This picture was taken about half way to the summit,
in the distance.

runs which conneets with Denver.

into4t. The man shuts the door and locks it secure.
A bell clangs, and you are off. The bucket swings
away, and you hold tightly to the iron rim. The little
depot with its crowd slips away below. You look
around. There are no confining walls—nothing but
clear Colorado air. Your sensations are comparable
with those of a balloonist.

You begin to gather a bit more courage. You look

The wagon road is seen winding up into the hills 3
also the creek, down the cafion of which the railway

Silver Plume looms

comes the timber
line. The flowers
give way to stunt-
ed brush and bar-
ren stretches of
dull rock. And
both of these in
turn are soon hid

At the summit, Sunrise Peak, high above the clouds. Elevation, 12,5600 feet.
AN AERIAL PASSENGER RAILWAY.
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(Concluded from page }95.)
work but eight hours. But he would be
obliged to resign from the union in the
winter time; for observing starts at five
in the evening and continues till seven
the next morning, fourteen hours without
a break. And how pleasant this is with
the thermometer twenty-six degrees be-
low zero! It needs quite a deal of enthu-
siasm to keep one from freezing to death!
To photograph the spectrum of a star,
a spectroscope or rather spectrograph
is attached to the eye end of the tele-
scope. ‘The object glass focuses the
star’s light on a fine slip not more than
one hundredth of an inch in width and
one-eighth of an inch in length. After
the light passes through this slit it passes
through the collimating telescope, then
through the prism or prisms which break
the star’s light up into its component
colors or spectrum, then through the cam-
era lens and is finally brought to a focus
on the photographic plate where is ob-
tained a photograph of the star’s spec-
trum. Much careful thought and many
refinements were necessary before the
spectroscope was brought to its present
great degree of precision. To mention
a few of them. How is it possible to
keep the great telescope tube so accurate-
ly directed to the star that its light is
focused on the center of the slit one-
hundredth of an inch wide, for if the
light does not pass through the slit it
will not fall on the photographic plate.
This was made possible by making the
slit jaws of polished silver, and watching
the stray light reflected from the silver
jaws by ecombining prisms and lenses in a
rather curious fashion. The observer
keeps hiseye at an eyepiece where he can
see the star image on the slit, and causes
the star image to remain centered there
by using the slow motions of the tele-
scope. The exposure hecessary to make
a photograph depends on the brightness
of the star and may last from a few min-
utes to two, three, or five hours, or in
some few cases to eight or ten hours.
During this long exposure the tempera-
ture has probably fallen a number of de-
grees, and the instrument has been af-
fected by all its parts contracting. This
might result in a change in the prisms
with the consequence that the photo-
graphed spectrum will not be sharp and
in as good definition as it might be. To
overcome these difficulties, the whole
spectrograph was inclosed in a tight alu-
minium case lined with glass work so
as to be non-conducting. Fine wires
were placed inside this case. While the
exposure was being made a thermometer
inside the case was watched through a
glass window, and if the temperature
dropped, a current of electricity was
turned through the wires inside the case,
and kept turned on till the proper tem-
perature was reached. Within the past
year a thermostat has been introduced
and the temperature is automatically
kept constant. And hence while the ex-
posure is being made the spectrograph is
kept at a constant temperature, there is
no change in its several parts and a
sharply-defined spectrum will result. A
wonderfully accurate instrument this
makes leading to results of the highest
degree of precision.

AN AERIAL PASSENGER RAILWAY,
(Continued from page 488.)
haulage. From the haulage cable, which
is one and one-half inches in diameter,
the buckets are suspended, their entire
weight being sustained by two steel four-
inch flanged wheels running over the

stationary cable.

These buckets are constructed of heavy
wrought iron, six feet long and four wide,
with a door opening on the right side,
which door is secutely bolted when the
bucket is en route. There are twenty-six
buckets on the line, carried by the haul-

(Concluded on page %499.)
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Printing press, W. F. 8. Ferry 943,629
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Pulp feed regulator, A. Schultz.......... 943,165
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Stool, shoe fitting, H. H. Kramer......... 942965
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(Concluded on page 499.)

DON *TBUY GASOL_IHE ENGINES :::::

l‘ﬂ-\.

G a3

Asnd buik are katf that ot
DOy lﬁl 'nnllillh

UNTIL YOU INVESTIGATE

Plsces mention the SCIENTIFIC AMERICAN when writing to sdoartisers

“*THE MASTER WORKMAN,”
kerosess ox
““. mw:? OCoslm
THIS I8 OUR rn-n
]



DEcCEMBER 25, 1909.

Scientific American

499

(Concluded from page 496.)

age cable, spaced at equal distances of
485 feet apart. These buckets are held
to the runners by a one-half by two-inch
steel frame, allowing it to swing freely
on an axle between the flanged wheels.
The seating capacity of each bucket is
four.

In the entire distance there are fifty
towers, built of eight by eight timbers,
most of which were cut within a mile
of the road. Over these towers run the
cables. The stationary cable is the
higher one, the haulage cable being two -
feet below and carried midway in the.
frame that supports the buckets. This
haulage cable is endless, winding about
a huge drum at either terminal. The
towers are not placed an equal distance
apart, but according to the slope and the
contour of the ground. On the longer
stretches they are frequently two hun-
dred feet between, while at the base and -
summit they are within a few feet of;
one another. Perhaps the best example
of the entire simple working plan may
be found in the large stores of a city,
where package carriers are in use. The
little wire baskets that carry your pur-
chases from the clerk to the wrapper are
in minijature duplicates of these huge,
man-carrying buckets, save where the
former are operated by springs, the lat-
ter are moved by electric power.

The entire distance covered, from base
to summit, is one and one-half miles, and
in traveling this you are raised from
nine thousand feet at Silver Plume to
something greater than twelve thousand
five hundred feet at the summit. This is,
approximately, one foot lift for every two
feet covered. In order to attain the
same elevation, any road in the world—
Pike’s Peak cog road a possible excep-
tion—would have to traverse several
times the distance. The time s thirty
minutes each way.

The motive power is electric, the cur-
rent being transmitted from Georgetown,
four miles distant. Two motors are used,
both of thirty-five horse-power each, and
both located at the upper terminal. One
motor is sufficient to operate the endless
cables on an average haul, but on other|
occasions, where the buckets are filled,
both are thrown in.

The entire road is equipped with elec-
tric signals and telephones. In its
length are five stations, built about the
towers, each with its watchman. The
slightest accident is promptly telephoned
to the engineer, and the buckets stopped.

The plans were first drawn up late in
1905, and the construction commenced
the year following. It was not until the:
summer of 1908, however, that the road‘
was in full running order. The total-
cost was slightly in excess of $70,000. i

—‘——-.lﬁ-oﬁ————

A MACHINE FOR SIMULTANEOUSLY FIR-'
ING MANY BLASTS.
(Concluded from page 484.)
by the shaft. When the switch is thrown
to the lower contact, the fuse circuit re-;
ceives the whole current from the electric‘
generator. '
All of the fuses are melted instantly:
by the heavy rush of current accentuated
by the inductive kick of the coil, thus
producing a simultaneous firing of all’
the charges of explosives used. In deep-
ening the river at Sault Ste. Marie for:
the United States government, the con-
tracting firm used three similar ma-
chines, but larger and more powerful, op-
erated by compressed-air engines. These -
machines were perfectly automatic and:
unfailing in operation. In all cases the'
fuses were arranged in parallel circuit
between the two mains of the dynamos,
the pressure being 12 volts. It is stated
that these devices operated so simply |
that it required only the opening of an
air valve to fire three hundred charges

of dynamite at one time.
—_— -
Oleat Maury.—A preparation for greas-:
ing wool, according to a French
patent, is made by the saponification of
mixtures of mineral oils and vegetable :
oils by alkaline carbonates. i
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THIS year bigger and even better than it ever was.

t has been our purpose in publishing this annual
review to give the automobile owner and the prospective
purchaser truly helpful information, and to that end the
number will contain the following articles :

1. The Automobile and the Farmer.
2. How to Overhaul Your Car.

3. The Automobile Fire Engine.

All the latest automobile pumping engines, chemical cars, hook and
ladder trucks, and hose carts are described.

The Automobile.and the Road.

The automobile has presented to the road engineer new problems
for solution. He must render his roads impervious to water and
practically proof against the destructive effect ot tires. The United
States Government through the Office of Public Road Inquiry is now
studying this subject. The article written by Mr. Page, Director of
the Office of Public Roads, describes what has been done.

S. Anti ““Joy Ride’’ Devices.

This article is a complete description of devices which have been
invented for the purpose of preventing chauffeurs from taking out
their owners’ machines.

6. The Modern Electric Automobile.
7. Making Your Own Repairs.

8. The Cars of 1910.

9. Automobile Identification Chart.

Sometimes you have wondered what make of car was that which
skimmed past your admiring eyes. The 1910 Automobile Number
will enable you to identify any car by its radiator and engine bonnet.
About thirty-five automobiles are thus illustrated for identitication in
a sketchy, artistic way.

10. The Inexpensive Car.
Any man with a good salary can now afford to own some kind of

an automobile. How the machines are constructed and what may
be expected of them is lucidly set forth.

11. The Wonderful Rise of the Automebile Industry.
12. Automobile Novelties.

Order from your newsdealer or from

MUNN & COMPANY, Inc., 361 Broadway, New York.

The Scientific American Boy at School
By A. RUSSELL BOND
12mo.

338 Pages. 314 Illustrations.
Price $2.00 postpaid.

HIS book is a sequel to “The Scientific American
Boy,”” many thousand copies of which have been
sold, and has proven very popular with the boys.
I‘he main object of the kook i8 to instruct how to

build various devices and apparatus, particularly for
outdoor use. The construction of the apparatus, which
is fully within the scope of the average boy, is fully
described and the instructions are interwoven in an inter-
esting story, a feature which has assisted in making the
“Scientific American Boy” so popular with the boys.

It takes up the story of “Bill”’ and several of his
companions at boarding school. They form a mysterious
Egyptian society, whose object is to emulate the resource-
fulness of the ancients. Their Chief Astrologer and
Priest of the Sacred Scarabeus is gifted with unusual
powers, but his magic is explaired so that others can
copy it. Under the directions of the Chief Engineer,
dams, bridges, and canal-locks are constructed. The
Chief Admiral and Naval Constructor builds many types
of boats, some of which are entirely new. The Chief
Craftsman and the Chief Artist also have their parts
in the work done by the Society, over which Pharaoh
and his Grand Vizier have charge. Following is a list of
the chapters:

Chapter T, Initiation ; {"‘haktvr I1, Building a Dam; Chapter TII, The Skiff; Chapter
IV, The Lak: House Chap er Midnight Surprise; Chapter VI, The Modem Order
of ‘Ancient Engmeers Chapter VII, A “Pedal Pax dle~Boat” P Chapter VIII, Surveying,
Chapter IX, Sounding the Lake; Chapter X, Signaling SystemS' Chapter XI,

Howe Truss Bridge; Chapter XII, The Seismograph, Chapter XIII, The Canal Lock
Chapter XIV, Hunting with a Camera, Chapter XV. The Gliding Machine ; Chapter
XVI, Camping Ideas; Chapter XVII, The Haunted House; Chapter XVIII, Sun Dials
and Clepsydras: Chanter XIX, The Fish-Tail Boat: Chapter XX. Kite Photography;
Chapter XXI, Water-Kites and Current Sailing ; Chapter XXII, The Wooden Canoe;
Chapter XXIII The Bicycle Sled; Chapter ‘{XIV Magic ; Chapter XXV, The Sailboat;
Chapter XXVI, Water Sports, and Chapter XXVII, A Geyser Fountain. Index.

MUNN & COMPANY, Inc., 361 Broadway, NEW YORK

(Concluded from page 496.)

Teeth, ;nountmg for artificial, E. J. Green-

................ 943,113
Telemeter, 0. Eppenstein . . 943,109
Teleobjective, E. Wandersleb ....... 943,105

Telephone call registering system, B
Kibbe .....ciiiiiiiiiiiiiiiiiiiiiiiaas 943,081
Telephone currents, method of and appa-
ratus for repeating, P. A. Campbell... 942,885
Telephone dial, illuminated, R. B. Hallock 943,305
Telephone receiver support, W. J. Mogridge 943,033
Telephone transmitter mouthpiece, J. A

Jamieson .......iiiiiiii i 943,169
Telephone transmitter, sa tary M Y. Cal-

cut Ceeereereaaeaas 943,386
Tempermg tu nace, elect c, .

Royle ........ccvieiinen . 943,272
Test indicator, R. L. . 943,282
Textile machinery f

France ...... . 943,067
Theodolite, etc., 1. 943,063
Thiosalicylic compound and mal me,

. . 943,561

. 942,936
943,508

- Tin scraps and producing tin compoun
! tinning, 0. K. Zwingenberger
1 Tire, P. W. Litchfield
Tire armor, 8. 8. Childs
Tire, automoblle, 1. K
Tire, automobile, W.
Tire, automobile, C. EE W.
Tire, elastic, A. Bonnaz
Tire, pneumatic, A. F. Angelicola
Tire, pneumatic, A. Latimer
Tire protector, C. E. King .
Tire protector, J. Richardson
Tire supporter, Coate & Saris.
Tire, vehicle, T. H. Banks..
Tire, vehicle, T. W. Lucke.
- Tire, wheel, H. L. McDuffee
. Tires, apparatus for manufactur ng wheel,

- J. K. Williams .......0ciiiiiiia, 43,054
Tires, woven wrapper for, Marcet y Marti 943,557
Toaster, H. P. Knoblock .......co00uuueun. 43,555

Tool, electrlcally heated, G.
Tool holder, A. F. Liden .
Tool holder, C. B. Wells ..
Tooth, artificial, J. W. Ivory
Toy, P. Phillips et al........ 943,456
Toy, B. B. Exline et al
Toy, J. G. Sinclair ...
Toy, basket ball, E. S Staple
Toy, mechanical, E. J. Pearce
Toy, sounding, M. P. Exline et a
Track sander, H. Vissering
Track sander, D. Tauriello ..
Transformer furnace, E.

et al. ...l
Transmission mechanism, E. Bonnea .
Trestle, folding, E. F. ‘Whitehead . . 943328
Triangles, apparatus for solving spher al,

French & Frederick .................. 943,532

A. " Gronwall

Truck, hand, G. D. Parker 943,265
Trunks, skirt supporting attachment for
wardrobe, A Moorman............. 943,154
Truss frames and the like, cushio -
vice for, J. 8. E. Freel............. . 943,244
- Tube. See Collapsible tube.
- Turbine blading, F. Hodgkinson . . 943,347

. 943,349
943,359
943,465

_ Turbine, elastic fluid, F. Hodgkinson
: Turbine, elastic .fluid, W. J. A.
- Turbine, elastic fluid, C. Roth.........

" Turn table, G. A. True....... . 943,491
- Turpentine hack, N. B. Stone............. 943,050
: Type casting and composing machine, W.
! G. White ........ ...l 943,612
Type, plates, etc., machine for sawing and
trimming, G. H. Vining .............. 913,129
Typewriter, justifying, W. G. White ..... 943,502
- Typewriter keyboard, S. W. Rowell....... 913,466
. Typewriter touch key finder, G. A. Cage.. 943,108
| Typewriting machine, T. J. C00........... 43,141
Typewriting machine, H. G. McCon . 943,444
Typewriting machine, H. 8. McCormack . 943,445
Tyvograph a] paratus, C. F. Blacklidge . 943,614
Umbrella and the like, A. Friedlaender.... 943.068
Universal jcint device, J. Simon............ 943,573
Vacuum cleaner, J. N. Whitehouse........ 943,583

Vacuum cleaning apparatus, J. F. Lacock. 943 424
Valve, automatic air brake retaining and
release, D. F. Knerr ...........ccecue.. 943,602

Valve, automatic cut-off, J. Miller . 913.559
Valve, car sprinkler, E. C. Perry.. 942,974
Valve, check, J. G. Parker......... 943,451
Valve, drain, E. S. Stotts ....... .. 943,577
Valve, regulating, S. A. Palmer........... 942,972
Valves, push button mechanism for flush,

(011 943,630

Ww. J. Fr
Vehicle attachment for detaining draft ani-

mals, C. Reiger .........ccvvivvivenanns
Vehicle wheel, E. J. Selley
Vehicle wheel, A. Graff .......
Vehicle wheel H. 0. Peck......... 943,563, 943,564
Vehicles, gasolme tank for motor, R. Hu 942,907
Velvets and like pile fabrics, machine for

pegging, F. Shaw ...........c.e00nunen 043,167
Vending machine, coin controlled, A. Jacobs 943,552
Vending machine coin controlled mechanism,

A, JACObS ..ttt 943,551
Vending machine coin switch, 0. Oehring,
' 943,562, 943,636
* Vending machine, stamp, C. W. Timmons. 943,285
" Vermin-destroying apparatus, L. Kreft..... 913,256
. Vibrator, A. J. Stecker .............cc0u.. 943,620
' Vote registering machine,

i Boggiano ......iiiiiiiiiiiieiiiiaaannn 943,378
Voting machine, E. E. Wolf.. .. 942,991
|Votmg machine, A. Mclxenzle ............. 943,041
Voting machine lock-out, L. T. Harkness. 943,017
| Vulcanizing mold, J. K. Willliams......... 943,055

' Waffle machine, cone, A. G. & M. Andalaft. 943,293
! Waffle packing case, cone, A. G. & M. And-

i FE 1 3 943,292
' Wagon bolster, log, J. T. Warren......... 943,493
- Washing, fruit canning, and cooking ma- .
chine, combined, M. W. Miracle........ 943,152
‘Washing machine, G. A. Carlson... .. gig%’é’{

‘Washing machine, E. C. Waring.. .
Watch guard, S. RoSofsky ............... 943,271
Water curb box lid, J. J. Heimbuecher.... 943,407
! Water electrolytically, purifying, H. B.
! Hartman  .....eeeeveeeotnesesssosnanns 943,188
Water motor, W. J. White ... 943,501
Water urifymg apparatus, electrolytic, H.
€208 101:1 ¢ JAR U 943,187
Water tube boiler, B. W. Clark .. 943,139
! Wave breaker, J. ‘AL Rosvold, reissue 13,056
: Weed eradicating means, B. F. & .
Beott s i 943,475
Welghmg apparatus, automatic, A. Sonan-
................................... 942,942
Weighing machine, automatic, P. Edtbauer 943,012
WelllngHapparatus, electric chain link, C.

............................... 943,190

. Welding compound, M. U. Schoop .......... 943,164
- Wheel rim, emergency, W. & R. L.

JenKins ...ttt iiaeaaen 942,909

" Wheel rim, vehicle, P. W. Litchﬁeld...._., 943,029

Whip and robe lock, combination, W. York 943,107
 Windrill power, system of utilization of,

C. BuSby ..uiviiiiininuennennnnnnns 943,000
. Window bead fastener, C. Cassleman. .. 943,062
Window fastener, N. Dion ................ 43,398

Window glasses, safeguard for, E. B. Bave 942,955
|Wmdow kitchen, A. Soper 94
Window spring, J Hagerty ......
IWmdow, swinging, C. Cassleman.
Wire, barbed, V. oxie

| Wire chain making machine, M. Fessler... 943,110
| Wire package, H. W. Struss ............. 943,202
! Wire staple forming and setting machine,

. C. Osterholm  .......oiveininnennen 943,045
Wood, etc., machine for dressing and finish-
| ing, J. W. Schleicher .......... 943,046, 943,102
Woodworking machine, E. P. Shank....... 942,940
Work box and stand, S. Pecoy .. 943,454
Wrench, C. E. Townsend...... .. 943,286
Wrench, S. A. Holman ........cei0uenuans 943,545

. A printed copy of the specification and drawing
-of any patent in the foregoing list, or any patent
.in print issued since 1863, will be furnished from
. this office for 10 cents. provided the name and
‘number of the patent desired and the date be
given. Address Munn & Co., Inc., 361 Broadway,
New York.

Canadian patents may now be obtained by the In-
veritors for any of the inventions named in the fore-
going lst. TFor terms and further particulars

ladlress Munn & Co., Inc., 361 Broadway, New
Yark.

Please mention the SCIENTIFIC AMERICAN when writing to advertisers
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