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As the orchestra played, lights of changing hue illumined the screen. 

Color Music-A New Art Created With the Aid of Science 
The Color Organ Used in Scriabine's Symphony" Prometheus" 

N EW YORK concert-goers, on Saturday evening, 
March 20, witnessed a novel departure from the 

conventional symphonic programme when the Russian 
Symphony Orchestra presented the tone-poem '''Prome
theus," of the Russian composer Alexander Scriabine, 
with the employment for the first time, as an "orches
tral unit," of an instrument for producing colors, 
designated by the composer the "tastiera per luce" or 
"clavier lumiilre" (color-light keyboard). 

The colors appeared, simultaneously with the rendi
tion of the music, filtering through a mesh of fine gauze 
within a square framework at the back of the stage, 
above the orchestra, and were controlled from a key
board, not unlike that of an ordinary piano. The player, 
or operator, sat at the keyboard in the body of the 
orchestra and, of course, facing the conductor. He was 
so located that he saw both conductor and screens. 
He followed the conductor's beat and the "music," 
which in appearance differed little from 
that of the "orchestral voices." As in the 
conductor's score, which had the part for 
the "tastiera per luce" at the top of the 
page in the position usually accorded the 
part for the first violins, the "music" for 
the color-light keyboard expressed the 
color requirements not in color terms, as 
"red" or "blue" or "green," but in musical 
notations, as "C," "F-sharp," "A," etc. 

An arbitrary color-scale was employed 
by the composer of "Prometheus," corre
sponding with a musical scale upon which 
the tone-poem was built and which is 
equally arbitrary in the "new" tonal 
standards which it imposes. His tone
scale, with its color equivalents, follows: 

C .... ............... Red 
D ..... .............. Yellow 
E ................... Pearly Blue 
F-sharp ............. Blue 
A ........... ........ Green roo 

By Harry Chapin Plummer 

heat, life, energy, conflict, aild physical and mental 
activity. Musically, it is what is known as a "program
matic" work, in that it affects to suggest more or less 
definite subject matter. It belongs in the category of 
what a sister art would term "futurist" music, princi
pally because of the arbitrary tonal scale established 
and the striving of the author after a sequence of dis
sonance and cacophony, rather than the more absolute 
harmonies of earlier and "orthodox" composers. 

In marked contrast to the complexity of the torial 
scheme, the color scheme, as finally evolved, proved to 
be somewhat simple in its operation and in its ·results. 
The disadvantage of a fixed location for the colors was 
quickly discerned, as the illusionary and mystic effect 
so much to be desired in such a case was lacking. 

The splendid resources of the Electrical Testing Labo
ratories of New. York were placed at the disposal of 
Jacob Altschuler, conductor of the Russian Symphony 

B-Ilat ........ ....... Steely Gray 
Harmonic combinations' of these tones 

naturally demanded corresponding combi
nations of the various hues in the mesh 
upon which the gaze of the audience was 
centered, and, so, many variations of the 
primary hues and many tints were ef
fected. With the drift of the music, the 
colors changed and dissolved by super
position, by juxtaposition and otherwise. 
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It is here that the peculiar nature of 
the composition which was the medium 
for the experiment should be pointed out. 
"Prometheus" is styled by Scriabine the 
embodiment of -the creative energy of the 
universe-the creative principle of light, 
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Of PARTS 

The mechanism of the color piano. 
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Orchestra, for the preparations for the music-and-light 
concert. Preston S. Millar, general manager and secre
tary of the Laboratories, and past president of the 
Illuminating Engineering Society, personally supervised 
the building and installation of the apparatus, and he 
was assisted in the planning and construction by W. F. 
Little and in the production of color filters by William 
McKay, and others of the Laboratories staff. 

To operate the color apparatus the player presses a 
key and that mal;:es contact in the direct-current cir
cuit, which actuates a relay, closing the alternating cur
rent circuit on the lamp or laD.lps, which are connected. 
There is one relay for each hue of light called for by 
the composer; the number of lamps varies from one 
to six. 

The light of tungsten lamps is so largely yellow that 
one lamp suffices to produce the yellow hue, but little 
of this light having to be suppressed. On the other 

halld, when deep red or violet light is 
desired, it is necessary to suppress a large 
part of the light, leaving so little of the 
desired hue that a number of these lamps 
is necessary to give the requisite intensity. 
The lamps range in size from 100-watt 
vacuum tungsten to 400-watt gas:filled 
tungsten, and all were specially made for 
this purpose in unusually small bulbs, and 
supplied by courtesy of the General Elec
tric Company. 

The required regulation of the lamps to 
vary the intensity 'of the hues is obtained 
by employing the reactance in the com
mon circuit feeding all of the lamps. This 
is operated by pedals, just as intensity of 
sound is controlled in a pianoforte o r  
organ, t h e  reactance being mounted di
rectly beneath the keyboard and directly 
connected with the pedals. Whereas, in a 
piano the hammer is brought into imme
diate contact with the string, in this 
instrument the hammer is replaced by a 
carbon contact; depression of the key 
brings this contact into abrupt connection 
with a corresponding fixed contact, closing 
the circuit and actuating the relay. 

Each lamp is inclosed in an opaque con
centrating reflector, which gathers a large 
part of the light and projects it upward 
an( t over the mouth of which are placed 
color filters. These consist usually of 
three or four glass plates. The first is o f  
crystal glass and i s  separated b y  about 
three eighths inch from the others for 
ventilation purposes, it being obvious that 
a great amount of heat is generated and 

(Concluded on page 350.) 
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Seven Reasons Why You. Should 
Have a Delco-Equipped Car 

1. The Delco System is the pioneer in the electric crank
ing, lighting and ignition field. 

2. It is built by an organization of engineers whose ex
perience covers the entire period of electric crank
ing development. 

3. For four years, Delco has led the way in the intro
duction and perfecting of electrical equipment for 
gasoline cars. 

4. The Delco System is marvelously simple. It is built 
on honor-of the very finest materials. It is not 
apt to get out of order-and if it does, the parts are 
so accessible as to be easily reached and regulated. 

5. Delco Ignition, with its automatic spark advance, 
insures a perfect spark and full development of 
power at all speeds and even in the hands of in
experienced drivers. 

6. Delco current regulation insures an adequate sup-
ply of current in the batteries under all ordinary 
operating conditions-and never permits 
damage to battery through overcharge. 

7. More than 225,000 satisfied 
owners of Delco-equipped 
cars are the unquestioned 
visible proof 
of Delco Su
premacy. 

The Dayton Engineering Laboratories Co. 
DAYTON, OHIO 

A. C. and D. C. Electric 

ROTHMOTORS 
Ask fur buU.tin 156, 182 and 212 
ROTH BROS.& CO. 
198 Loomi. 5t:, Chicago, Ill. 

6c for 10 Hours 
Wlth ordinal'ycheap leel'osene develops 1 horse
power. Strongest, sllnplest engine made. Run!l 
either way; revet'sible whilo running. Starts 
without cranking. Force-feed oller. patent 
throttle giving 'rhree Engines in One. 
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giving complete illformatlon about free 
trial offer and special discount prices. 
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WITTE Engines 
Kerosene, Gasoline and Gas 

Stationary ,(skidded orou Iron bsae) ,and Mounted 
Styles. Long·wearing,separabJc semi·stecleylin
den and 4-ring pjstons; automobile ignitiond• apark 
shift; vertical valves; variable speed; an other 
merits without which no engine is DOW hia-h..grade. 

Uberal &-Year Guaranty 
Cas" 

Chapco Scientific Instruments 
are sold direct at Rock Bottom Prices 

Cbapco Scientific Tnstrume,nts, apparatuH, materIal and suppli£'s for 
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tnent8 of thouaandsof American Schools,Colleges and Universitieli. 
nZustrated catalog free on request-no obligation 

. Write for your cOPl/-TODAY 

tmCAGO APPARATUS CO� 40 S.ClinlonSt, CHlCAGO,lLl 

A Draftsman 
can not work 
with weight on his shoulders. 
That's Why He Should Not Bend 

The drawing table top !\djusts two ways. \Ve make Il 
big line of efficiency Furnitur� for Drafting Rooms. 

Write Us Your Requirements 
American Drafting Furniture Company 

too Railroad Stree� Roebe.tert N. Y. 

nevertheless, such stations as Nauen, Ger
many, and stations of similar distances 
are heard very clearly and at all times 
of the day. 

The operator in charge of the station at 
Hoboken is Mr. Gillon, a man who has 
had great experience in radio work. 

An Important Development in Color 
Photography 

(Goncluded from page 341,) 
fitted, carrying the two filters and plate 
holders, so that first one picture can be 
taken, then the back slid along and the 
other picture taken at once. This camera 
enables the two exposures necessary to be 
given very rapidly one after the other, the 
total exposure, using the powerful arti
ficial light which has been adopted, being 
only about three seconds. Great attention 
to detail is necessary in the process, if 
the best results are to be obtained. 

Portraits produced by this process are 
in the form of transparencies and are in
tended to be viewed in a special illumin
ator wtich lights them evenly from be
hind by electric light, this illuminator be
ing attachable to any electric light fitting. 
l!'inished portraits illuminated in this 
manner add to the attractiveness of library 
or living-room. 

The process cannot be used for the pro· 
duction of paper prints, and in most cases 
it is convenient to transform the original 
negatives into the finished positive, but, 
if desired, duplicates can be made by 
making contact positives from the original 
negatives, from which new negatives are 
printed which are then transformed into 
the color images. This duplication process 
enables retouching, both of the negative 
and pOSitive, to be employed if desired. 

The new process, according to its in
ventors, is not well adapted, in its present 
form, to outdoor subjects, especially where 
hlue sky is included in the picture. The 
limitation of the process to transparencies 
must also be remembered. It represents, 
however, a highly satisfactory and prac
tical method of obtaining beautiful color 
portraits having first-rate photographk 
Iluality and giving a pleasing reproductioll 
of the colors to the original. 

Color Music 
(Concluded from page 348.) 

must be disposed of for the protection 01 
the filters, The filters differ for the 
several hues. In some cases they consist 
of two thiclmesses of colored glass bound 
together. In others, of one clear glass, a 
thickness of theatrica I colored gelatine 
and one colored glass, and in still others, 
the colored gelatine is employed between 
two clear glasses. 

As examples, to effect the hue of green, 
two thicknesses of imported green glass 
are used, between which two different 
kinds of green gelatine are placed; but to 
effect the hue of red, a single thickness 
of red glass is employed. 

In all cases, the principal desideratum 
iii the construction of the filters is ap· 
proximately mono· chromatic light, with a 
minimum of absorption in the filter. The 
light units are equipped with thin metal 
closing strips, with a view to the a void
ance of leakage of white light through the 
openings left for the ventilation of the 
color filters. 

The light units, with the filters, were 
mounted for this concert on a horizontal 
belt revolving on pulleys in turn mounted 
upon a rigid steel frame. A small motor 
mounted upon this frame drove one of the 
pulleys through a worm gear and revolved 
the belt. To a void the numerous moving 
electrical contacts which would be re
quired by a continuous revolution of the 
belt, arrangements were made for the au
tomatic reversal of the motor field; in 
this way, with each half-revolution of the 
lamps, the motor was reversed, each lamp 
moving through an arc of 180 degrees and 
returning over the same path. 

To conform to the limitations of the 
space available on the stage of Carnegie 
Hall, the belt was arranged in an ellipse 
thus bringing one row of lamps behind 
the other and removing it by about thirty 
inches. 

The hues thus provided were throWll 

© 1915 SCIENTIFIC AMERICAN, INC 

April 10, 1915 

Which Will 
Succeed? 

only a 
moments 

Each has 
hurried 
reading. 

few 
for 

One spends all his pre
cious moments with 
the daily paper. 

The other, l i ttle by 
little, is gaining that 
kno w ledge of a few 
truly great books which 
will distinguish him 
al ways as a really well 
read man. 

What are the few great 
books-Biographies, His
tories, No ve l s ,  Dramas, 
Poems, Books of Science 
and Travel, Philosophy and 
Religion that "picture the 
progress of civilization"? 

Dr. Charles W. Eliot, from 
his Ii f e tim e of reading, 
study and teaching-forty 
years of it as president of 
Harvard University -has 
answered that question in 

THE 
HARVARD 
CLASSICS 
The Five-Foot Shelf o/Books 
Published & Sold only by P. F. Collier& Son 

"418 Masterpieces at the cost of40." 

If you expect ever to buy another 
book, you should know what few 
books in the world are really worth 
buying. 

You should have the expert advice 
on your reading that is here offered 
free. 

A Free Booklet-For You 
Accept with our compliments the 
interesting story of the Five-Foot 
Shelf of Books; it tells how Dr. 
Eliot, from his years of experience, 
chose the best possible library for 
the modern busy man. 
The booklet is free; no obligations, 
merely clip the coupon, 

P. F. COLLIER & SON 
416 West 13th Street, New York City 
Mail me, without obHgation on my part, your 
free "Guide Booklet to Books," containing the 
story of the Harvard Classics. 

Natm ......................................... . 

Address . . . . • . •• . • . • • . •••. . • • •• . • • . •••••••• 

Sci. Am.--4·10·1S. 
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ADVERTISING 
CLASSIFIED 

upon diaphanous ll)aterials, which, in 
sheet" of alJOut 8 feet by 10 feet each, 
w.ere mounted vertically directly over the 
light SOUl'ceR. The materials in the front 

of the group were most diaplu'lnou,,;, the 
others being graduated until the. la>;t was 
reached, which consisted of a rather 

LA THES AND SMALL TOOLS heavy mesh net, presenting a large sur

face for reflection purposes. The whole "�TAR" LargeLiDe.f LJ Allachmenlt body of gauzes was mounted within a 
For Foot LATHES or Power 

�uitablefor fine accurate work in the repair shop, garage. tool 
room and machine shop. 

Send for Cata logue B 
SENECA FALLS MFG. CO., 

�1IIllI_"" 695 Water Street 
Seneca Falls. N. Y . . U.S.A. 

The" BARNES" Positive Feed 

Upright Drills 
1 0 to 50�ii1ch Swing 

Send for Drill Catalogue 

I�� W. F. & Jno; Barnes C0. 
Establisbed 1872 

1999 Ruby Street Rockford, Illinois 

Strong Patent 
Diamond Holder 

The up-to-the-minute Holder-with six 
points and a "shock absorber. " Worth 
knowing about. Send for circular .. 

MONTGOMERY & CO .• Tool Mongers 
1 05-1 07 Fulton Street New York City 

. Ff,=,�::��i':i;;;�:: 
' �: ! For 10 cents in stamps we will send you a � �
.
_1 1.... sample �o. 023 wit� a ball, head f?r tapping I"' ... f.:. ' .1 . and cutting glass. either thick or thm. � :�i . Send for booklet of "40 styles" anyhow. �� � r 15;���!!b�rsHS��!�WA

Y ��;I���k j'! .... " ........... ).j .... '. . J 
OUR BIGGEST 

LATHE VALUE. 
16·inch Lathe with 6· 

foot bed, $252.00; other 
sizes at proportionately 
low prices. Every lathe 
guaranteed. Buy you;:, 
lathe from as and save 
,$50.00 or more. Machin
ery Catalog No. 70513B 
sent free on request. 

SEARS, ROEBUCK 
AND CO., Chicago. 

black square inclosure, thus preventing 

the play of light upon the surrounding I surfaces and distracting from the colors 
as displayed on the gauzes. The effect of 
this arrangement was that the observer I 
saw the light of one hue displayed upon. 
the rear gauzes· and the light of a differ- I 
ent hue displayed upon the front gauzes, I the one being \'isible through the other. 

The final result of this was a·beautiful [ 
combination of hues not precisely iden
tical in any two portions of the screen i 
and Yarying in appearance, as does 

I changeable silk in dress materials, when 
shown under strong light. This arrange-

I ment avoided a difficulty which would 

otherwise have been experienced had the: 
colors been juxtaposed or superimposed ! 
upon one surface. At the same time the i 
slIght appearance of animation obtained I 
by moving the light sources slowly around 

as the belt revolved operated to avoid the 

monotony which \\'ould have been conse
quent upon the employment of a given 
hue uniformly in a given portion of the 
screen. It produced, also, much more in
teresting blends of color, and any combi

nation of two colors which was di"played 

for a number of mea><ures of the music 
changed its precise appearance contin
ually and at no time became monotonous. 

'I lie space occupied by the color appa
ratus, outside of the keyboard, was about 
10 feet by 5 feet. The apparatus wa,,; 1li 
feet high, from the lioor to the top of the 
gauze . 

It must not be supposed that this is the 
first attempt to treat color musically. 
Readers of the HClENTIFIC AMERICAN will 

reca 11 tha t Prof. Himington of London de
\'bed what he calls a color organ which 
\nlS to do for light what a symphony or
chestra doe>; for musical sounds. So far as 
.\\·e are a ware, Prof. Rimington's scheme 

was never carried out in practice on a 

i large scale, so that the performance of 
I �criabine's "Prometheus" may probablY 

be regarded as the first successful exveri

ment of its Idnd that has ever been made. 

Bricks Without Clay 

M AIUNG bricks without straw is a 
familiar quotation, but making them 

without clay, or its equivalent, which 

from time immemorial has been the essen-
tial ingredient, is a novel suggeHtion. 
This, however, is what iH. now proposed, 
and a plant is being built in Illinois. Ac-----------�------- , cording to the Uailll:all Aye GazettlJ, the 

SPECIAL MACHINERY 

EXPERIMENT AL antv�rel 
Electrical and Mechanical devices built to order strictly confidential. Up-to-date Equipment. 

pl'ocesH consists in chemicaily combining 
any coarse material containing silica with 
a binder of finely diYided particles of 
silic'a, alumina, potuHHium, or sOllium in 

suitable proportions to inHure a binder 
Startlight Machine Works with a low fusing point, as compared with 
136-140 West

.
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ne, �oIumbus 53�1 the coarse body material. The bricks are 

MANUFACTURING molded undel' high pressure, preferably in 
WE HAVE FACILITIES FOR THE MANUFACTURE OF a dry state, and are fired in a manner Specialties in Both Metal and Wood Himilar to that used in making ordinary 
��gu��%�nb�f;��&rit�"Qu'1dJ':���� ��:ci;�I�i:�:,,&�ahroNkr brick, but the time required is not nearly 

. . THEstHWERDTLE STAMP CO: : 
�sml'STAMPS LETTERS &: FIGURE$. 

, BRIDGEPORT CO"".. ' 

a" long. Bricks made by this proceH" have 

been tested and have Hhown very >;atiHfac
tory absorption qualities, and have with

stood a temperature of 2,000 deg. Fahr. 
\\'ithout cracking or showing damage. 

i They have undergone crushing tests of 
20,000 pounds per square inch without 

failure. The samples examined show a 
texture capable of taking a high polish, 

RUBBER Expert Manufacturer. awl the grain is so fine that clean-cut 
Fine Jobbing Work carving is possible, but these qualities evi-

PARKER, STEARNS & CO., dently depend on the character of the ma-
286-300 Sheffield Ave., Brooklyn, N, Y. terial of whieh brick" are Imllle. It 

is proposed to use the tailings from coal 
mines at the new Illinois plant, and it is 
stated that, on account of the wide variety 

of ma teriaIH that can be used in the new 
proceHs, including many waste products, 

lfIJIIj;;;ri.!'J:II�I:I(O.1 CorliSS Ellgilles, Brewers' the,,� 
.
hric

·
];,; can lJ:' iJrofitably Il1flllp in I..I..!:CIUIJ ............... =:-.. alld l3ol.Llers' �1,,"'Lilicry ' i locahtIeH where ordliJary brick canllQt he 

The VILTER MFG. CO. I produced on account of the absence of l 
899 Clinton Street. Milwaukee, Wi.. Huitable clay. 

"Republics give 
uninte rrupted 
mileage under all 
road cO'nditions!'� 
-says Old Man Mileage 
On.d ry, rough, gritty country highways 

Republic Staggard Tread Tires speed 
along in smooth-runnii1g harmony with 
the road. On smooth, wet city streets 
the long, tough studs of the Republic 
Staggard Tread grip with bu II-dog tenacity, 
hold the wh�elstrue to their course, mini
mize the danger of skidding and slipping. 

Uninterrupted mileage-
continuous service � safety 
-that is what counts in· 
motoring. 

Republic Tires and TlIbe� are the tirst choice of tholl
sands of motorists who look f9r these things-of men who 
think thmtsands of miles ahead when they buy t ires. They 
have learned that Republics are Quality tires, built as 
nearly trouble-proof as human ingenuity knows how. 

Try a "tind out" tire today. Write for "Old Man 
. Mileage�nis Book," which tells a lot you ought to 

know ahout tires. 

THE REPUBLIC RUBBER CO., Youngstown, Ohio 
Brandlei and Agencies in all t/ie principal cities 

REPUBLIC 
TIRES 

PLAIN, "w M" 
AND STAGGARD TREADS 

TRAOE MARK REGISTERED U. S. PATENT OFFICE 

There is no such thing 
as a helpless vvornan 
- unless she is a cripple. 
J osep.hine Daskam Bacon, in 

her new serial, "Open Market," 

beginning in Collier's for April 

10th proves it. Her heroine 

1S a girl who had no trade, 

profession or occupation, but 

and she had will, character 

de t e r m i n a t io n. She was 

,miracles. able to accomplish 

Do not f ai l  to r e ad 

remarkable romance. 

Colli�r� 
THE NATIONAL WEEKLY 

416 West IJth Street, New York City 

this 
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The 14-inch Guns of the United States Navy 

T HE accompanying photograph shows one of the 
14-inch guns of the new dreadnought "Pennsyl

vania." In order to give some conception of the size 
of this gun, twenty-four members of the crew of the 
President's yacht "Mayflower" lined up 
on the gun to have their photographs 
taken with the big engine of destruction. 
This -gun was built at the Washington 
Navy Yard. It has a total length of 54 
feet, and weighs 63.3 tons., It throws a 
shell of 1,400 pounds weight to an extreme 
'distance of 21,000 yards, in other words 
about twelve miles. This range could be 
increased materially did the ship mount
ings allow for a greater angle of eleva
tion,. '1'0 be sure the gun is entirely out
classed by the 15-inch guns of the British 
navy, which fire a projectile weighing 
1,950 pounds with a muzzle velocity of 
2,500 foot-seconds, as compared' to 2,600 
foot-seconds of our 14-inch guns. This 
gives the British gun, with its higher 
maximum elevation, an extreme range of 
about 24,000 yards. At the same time the 
14-inch gun is not to be scorned. The 
powder charge it requires weighs 370 

. I 

pounds, and at 10,000 yards its shell will penetrate 15.1:) 
inches of Krupp armor. 

Joy Riding in the Sky 0' NE of the prominent features of the "Zone," the 
amusement section of the Panama-Pacific Exposi, 

tion, at San Francisco, is a device designed by a Chi
cago bridge builder which is called an aeroscope, and 
which will enable sensation seekei's to experience some 
of the pleasures of an aeroplane ride with perfect 
safety. This contrivance consists really of a bascule 
bridge 250 feet long, which carries an inclosed pas 

The passenger car on the aeroscope is provided 
with two water ballast tanks which provide an 
even balance for the lifting arm on each trip. 

'l'he weight scheduled to be carried in the car is 15,000 

pounds and the filling device adds enough weight in 

water each trip to make up the scheduled weight. If 

there is too much ballast, automatic emptying valves 
permit water to escape to the required amount. The 

pumping device is shown here filling the tanks. 

A view of the towers which support the lifting 

arm of the aeroscope. 

They are built in two portions to permit the counter

balance weight to swing between as the upper portion 
of the lighting arm assumes a vertical, position. The tow

ers 'are 49 feet tall and each merges at the top in a 

trunnion bearing on which the lifting arm pivots. 

SCIENTIFIC AMERICAN 
senger car at its free end While the bridge arm is 
gradually raised, carrying with it the observation car, 
the entire apparatus is slowly rotated on a turntable, 
which results in a gentle spiral course being given to the 
car, simulating the gliding flight of an aeroplane and 
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Effect of Tarred Roads upon Trees 

A PARIS engineer, M. Hickel, h'ave the following re
port about the effects of tarring of roads upon trees 

and shrubs which border the roads. Dust which comes 
from the wear of the road, when it falls continually 

upon the l�aves of plants, is often seen to 
cause lesions and burnt'd places, start
ing from a simple spot and extending 

One of the big guns of the new dreadnought "Pennsylvania." 

farther, even to a perforation of the leaf, 
according to Griffon and Mirande's obser
vations. Vapors produced at the time of 
putting on the tar on the road have also 
a bad effect, though it is less. Damage is 
seen to depend also on the amount of 
traffic on the road and, too, upon the sun
light, and this latter favors the production 
of lesions. Ornamental plants, such as 
the begonia, are found to suffer much 
from the tar dust in these cases. Besides 
the lesions seen in leaves of trees, such 
leaves do not grow to full size, but are 
dwarfed, and in general the tree tends to 
perish. Different varieties of trees suffer 
less than others, for instance the sycamore 
i'3 noticed to suffer less damage. Perishing 
of trees occurs only after several years. 

giving the passengers views in every direction over the 
surrounding country. 

The entire structure is of steel, and the mechanism 
is operated by electric power, a heavy concrete plat
form forming the foundation for the device. On this 
foundation is a double circular track of railroad rails 
61 feet in outside diameter. Eight four-wheel trucks 
on the rails carry the entire structure, which revolves 
about a vertical axis set in the center of the platform. 
Power for this purpose is furnished by four electric 
motors mounted on, and geared to alternate trucks. 
Upon the framework supported by the trucks stand two 
pyramidal towers that carry the trunnions upon which 
the elevating arm turns when lifting the observation 
car. This arm is about 215 feet long, while the over
hanging counter-balance lever is about 30 feet long, 
and carries an immense block of concrete, weighing 
in the neighborhood of 600,000 pounds, which balances 
the lifting arm, car and its load of passengers so nicely 
that the only power necessary to raise the car is just 
sufficient to overcome the friction of the trunnions. 
Hence two electric motors of eleven horse-power each 
move the mass. 

The observation car is a two-story structure, at
tached to the lifting arm by trunnions and links so de
signed as to keep the car vertical no matter in what 
position the lifting arm may be. The load for which 
the car is designed is 15,000 pounds, or one hundred 
people of an average weight of 150 'poundS, but there 
is actually room to accommodate comfortably about 120 
passengers, provided they do not exceed the prescribed 
weight. In order to ascertain this fact quickly and 
accurately, and also to enable a suitable adjustment of 
weight to be made when the full number of passengers 
is not carried, an ingenious construction

' 
has been de

vised. Two ballast tanks are hung below the floor of 
the car, and when it is in its depressed position these 
tanks dip into a reservoir of water below the loading 
platform, and the depth to which they sink constantly 
weighs and indicates the load. If this load is below the 
normal an automatic switch is closed, and an electric 
motor operates a rotary pump to run water into the 
ballast tanks until the proper balance is attained. If 
on the other hand the weight indicated is too great. 
another automatic device opens an escape valve that 
lets the required weight of water run out of the tanks. 

To carry out the idea of flying two electrically driv
en aeroplane propellers are located on the lifting arm, 
just under the observation car; but these do not fur
nish enough power to be of any assistance in lifting, 
and their effect is purely psychological. They probably 
mislead the passengers in a harmless way, and as an 
advertising feature serve to attract attention. 

It is impossible to start the lifting or turning motors 
until the doors have been properly closed and locked. 
Then the cut-outs are closed, and the operating switches 
put into connection with the current. First the long 
arm carrying the car rises vertically, but as soon as it 
is high enough so that the car will clear the surround
ing structures, the motors connected with the turntable 
trucks start, and the structure begins to revolve. As 
the arm rises it also swings around. In its ascent 
the car describes a great spiral. It requires about four 
minutes to lift the car to its extreme height, and the 
turntable makes one complete revolution in the same 
time; and in descending the same operations are re
peated. It is 'possible, however, to vary these move
ments, for the arm can be stopped before it has reached 
a vertical position, and then swung around either in 
complete circles or back and forth through a portion of 
a revolution, while the passengers enjoy the panoramic 
view through the plate glass windows which entirely 
inclose the car. 
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Tarring of roads is usually done because 
of automobile traffic, and the author recommends the 
following precautions so as to conciliate the two oppos
ing interests: 

Instead of a surface tarring, it is preferable 
to relay the road with the use of tar combined 
with the road material, so as to avoid frequent 
tarring operation and formation of dust. Where plants 
are found to suffer greatly from the effects of tar, 
another material should be used instead, and tests are 
now being carried on which give promise of finding 
what is needed in the class of bituminous and asphal
tic substances. A radical solution would be the use of 
concrete roads. 

Looking out from the passenger car of the aero
scope at a height of 250 feet above ground. 

The capacity of the car is 120 passengers. Plate glass 
windows are used on all sides so as to give an uninter

rupted view. It is possible to look out over the Exposi

tion, the bay and a large portion of San Francisco as the 
structure is revolved. 

The lifting arm of the aeroscope is here at an 
angle of about 75 degrees. 

The car is lifted vertically from the landing station un

til clear of the surrounding structures, then the structure 

is revolved in a circle. Aeroplane propellers placed on 

the arm just below the car give an impression of flying. 


