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NEEDED-A RATIONAL RAILROAD TRACK, 

In our last issue we showed that the rails which are 
now being furnished by the mills are far inferior t� 
those which were made a few years ago, and that to 
this fact, chiefly, is  to be attributed the alarming 
increase in breakages, We also made it clear that the 
present Bessemer process, because of its limitations, 
is altogether unsuitable for the production of first-class 
rails, and that the only way open to the manufac
turers to meet the present emergency is to abandon 
the Bessemer in favor of the open-hearth process, 
under which alone it is possible to make rails of the 
desired high quality, 

But even if the above facts be admitted-and they 
cannot be denied-the fact remains that the roadbed 
and track of to-day are crude in design, and quite in
adequate to meet the. heavy duty which i s  laid upon 
them, Even the best of our Eastern tracks are subject 
to stresses which are far beyond those which are con
sidered to be reasonable and s'afe in the general en
gineering practice of the day, We are certain that 
if an engineer who ( we will suppose for the sake of 
argument ) had never seen a railroad track were sup
plied with a statement of 'the weight, speed, concen
trated wheel loads, and other data regarding modern 
railroad trains, and were asked to design a suitable 
and safe roadbed for the same-we are confident we 
say,. that he would design a structure very diff�rent 
from that upon which trains are run to·day, Certain 
it  is  that he. would never adopt the T-rail with its 
wide, thin base, so inadequate to withstand com
pressive strains when it is  bent in the reverse direc
tion, Nor would he adopt a soft-wood tie, And if, for 
the want of other available material, he did use the 
wooden tie, it is  certain that he would ridicule the 
idea that the miserable little spikes which w e  now use 
would be sufficient to hold the rails in place, More
over, with one or two exceptions, he would reject the 
present methods adopted in splicing the ends of the 
rails, 

' 

It is certain that, if the very best track construc
tion of the present day were offered for his consider
ation, he would reject it as being altogether inadequate 
for its work He would find that the extreme flber 
stress in the rails, subjected as they are to heavy 
impacts, is far higher, in fact, possibly two or three 
times as great as is  permitted in the structure of a 
bridge, He would discover that there was the same 
excessive fiber stress in the tie; and that the bearing 
load on the ballast was also far beyond what was 
desirable, 

As a matter of fact, we question if in the whole field 
of engineering, there can be found any construction of 
first-class importance which has received so little 
scientific investigation, take it  as a whole, as modern 
railroad track Certainly, it  has received no such 
careful thought as the steel railroad bridge, If it  has, 
we would very much like to know where is to be found 
a published document corresponding to Cooper's speci
fications for railroad bridges, No such paper exists, 
nor anything that approaches it. And yet, we do not 
hesitate to say that the steel rail, in view of the extra
ordinary duty that is laid upon it, and the perils 
attending its failure, and above all in view of the fact 
that it is continuOlls from end to end of the railroad, 
is a far more important element of the track even 
than the bridges themselves, The truth of the matter 
is, that for sOJile re:;Lson which is rather difficult to 
determine, the track, although it  lies literally at the 
very foundation of a successful railroad, has been left 
by the engineers very largely to work out its own 
salvation, Its present form, even to details (as wit
ness the survival of the railroad spike) was deter
mined by the exigencies of a day when railroading 
was a new and comparatively untried art ; when tech-
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nically-qualified engineers were scarce ;  and when the 
paucity of capital made it necessary to adopt the 
simplest and cheapest forms of construction, It  was 
these considerations which led to the adoption of the 
flat-bottomed T-rai l ;  for when once the use of cross
ties had been decided upon, necessitating that the rail 
should act as a continuous girder from tie to tie, good 
engineering would have suggested the use of some 
metal bearing plate upon each tie, and the construc
tion of a rail with its bottom tensional member of a 
compact bulbous section, suitable to take the alternate 
compressive and tensile stresses to which it would be 
subjected, But this would have been too expensive a 
construction; and hence the necessity for a separate 
metal foundation plate was obviated by rolling the rail 
with a flat face suitable to act as a bearing surface, 
and capable of being fastened to the tie with a couple 
of good stout spikes-an admirable provision for the 
light locomotives and cars and the scanty funds of 
those pioneer days; but a very inadequate construction 
for these days of 200-ton locomotives and speeds of 
from 50 to 80 miles an hour. 

An authority on track construction recently stated 
to the American Railway Engineering and Mainten
ance of Way Association that the proper rail to meet 
modern requirements would be one with a 6-inch base 
and 7 inches in height, and weighing 115 pounds per 
yard, Between rail base and tie should be a plate 
measuring 61,4 inches by 8 inches, The ties should 
have at least a 9-inch base; they should be sp'aced not 
over 20 inches center to center; and the bearing of the 
tie on the ballast should be reduced from the present 
5 tons per square foot to 3,8 tons, This would give 
an increase in the rail alone of about 37 per cent of 
resistance, Such a track would be an advance, pro
vided that the place of the spike were taken by some 
form of bolted connection, the bolts passing entirely 
through the tie, and not less than three bolts, two on 
the outside and one on the inside, being used at each 
tie plate, 

...... 
EXCELLENT FOUNDATIONS FOR THE GATUN LOCKS, 
The particular storm center around which has raged 

the fiercest of all the technical controversies of the 
Panama Canal, is to be' found at the Gatun dam and 
locks ; and, of all the questions debated in this con
nection, perhaps the most important is that of the 
character of the rock underlying the site of the locks, 
The opponents of the high-level canal, and notably 
Mr, Lindon W, Bates, have bitterly opposed the crea
tion of the Gatun Lake, mainly on the ground that the 
character of the whole underlying ground throughout 
the 7,000 or 8,000 feet covered by the dam and locks 
was unsuitable, either to carry the heavy superincum
bent load of the structures, or to resist the tendency 
of the impounded waters to break through by exten
sive seepage through the subsoiL Mr, Bates has 
claimed, moreover, that the hill which has been chosen 
for the site of the locks does not present a sufficient 
length, measured along the axis of the locks, to con
tain the whole structure from entrance to entrance. 

For many months past an extensive series of bor
ings has been made at the site, and several test'pits 
have been sunk to the full depth of the lowest lock 
foundation, the latter being constructed of sufficient 
size to allow the engineers to descend and make an 
inspection of the successive strata of ground as thus 
exposed to view. Furthermore, these test-pits render 
it possible to excavate the material in large enough 
masses to make adequate tests to determine the bear
ing power of the rock and its permanence when ex
posed to the atmosphere, 

WhEn the borings and test-pits were completed, and 
with a view to a final determination of the question, 
a special committee composed of three of our leading 
hydraulic engineers, Messrs. Alfred Noble, chie.f engi
neer of the East River tunnels of the Pennsylvania 
Railway Company; Frederick p, Stearns, of Wachu
sett Dam fame, and John R. Freeman, who was largely 
responsible for the adopted plans of the new Cats
kill water supply of this city, went to the Isthmus, 
and after an exhaustive examination have reported 
favorably to the Secretary of Wa'r. Not only does the 
report remove the very serious doubts which have 
been aroused by the criticism above referred to; but 
it discloses apparently an even better condition of 
things than the sponsors of the Gatun dam and locks 
had supposed to exist. These engineers, individually, 
entered each of the test-pits, the deepest of which was 
extended to a depth of 8 7 .4 feet, and they found that 
after passing through a few feet of overlying clay, the 
pits entered a rock formation and continued in the 
same to the bottom, Timbering was required only in 
the overlying clay, except in one or two cases, where 
it extended for a few feet below it; but from the clay 
down to the bottom of the pits the rock was standing 
well in the vertical walls, and this in spite of the 
blasting which is required during excavation. 

With one exception the rock is of a fine-grained, blu
i sh-gray, argillaceous sandstone character, being, in 
fact, the same material that has often been referred to 
as indurated clay, I n  hardness it  may be compared 

with some of the clay shales ; but it  is  massive rather 
than laminated, The exception mentioned was a con-. 
glomerate rock found in the lower eight feet of tho' 
first test pit, Although a small amount of water fil
tered into each of the pits, in no case was the quan
tity large enough to be of practical importance, Dur
ing the visit of the engineers, a test of the supporting 
power of the rock was made by loading one square foot 
of a portion which had been uncovered in making the 
excavations with 72,000 pounds of steel raiL This. 
weight, although it was several times as great as that 
which would come upon an equal surface under the 
walls at this lock, caused no appreciable indentation 
upon the surface of the rock, 

Seven samples of the conglomerate from the first 
.pit showed an average bearing power of 867 pounds 
per square inch, Five samples of the bluish-gray rock 
from the four other test-pits' failed at an average press
ure of 1,686 pounds to the square inch, Other samples 
taken from the pits showed no signs of failing at a 
maximum of 6,000 pounds per square inch, 

The cores which were brought up by the diamond 
drills from all parts of the rock site showed that the 
rock was of the same kind as was found in the test· 
pits, and these borings have been sufficiently extensive 
to prove that the whole of the locks, and at least a 
portion of the approach wall, can be founded upon the 
rock As the result of their investigation, these engi
neers expressed the belief that the material on which 
the Gatun locks would rest would afford an ample and 
safe foundation, Equally good results were shown in 
the test-pit and borings at the site of the regulation 
works in the center of the dam, 

The Pedro Miguel locks will rest, for the greater 
part of their length, upon a hard trap rock, and for 
the rest of their length upon a softer rock similar to 
that at Gatun, The rock underlying the Sosa l ocks 
was shown by several excavations and by borings to 
be so satisfactory, that no test-pits were considered to 
be necessary, 

The high professional standing of the board of en
gineers, the thorough character of the sub-surface ex
amination, and the highly favorable character of the 
findings, may be taken by the American public to 
have settled this vexed question once and for alL 
With this out of the way, the last of the serious uncer
tainties as to the ultimate and satisfactory completion 
of this great work may be considered to have been 
removed, 

...... I • 
THE SMOKE PERIL AT FIRES. 

If New York still cherishes the delusiop. that it has 
the best-equipped fire department in. the world, the fire 
which recently ruined the building of a well-known firm 
of typewriter makers ought certainly to shock the 
fire department to a livelier sense of their error_ 
The fire in question entailed no loss of life, yet it 
taxed to the utmost the resources of the fire brigades 
of the lower part of the city, and tested the courage 
of the men whose duty it  was to save the strudure, 
It  was n o t  fierce heat that they were called upon t() 
combat, but dense smoke and suffocating gases, More 
than forty firemen were dragged out from the building 
by their comrades, stupefied and unconscious, and laid 
out on the sidewalk until they recovered sufficiently 
either to be taken to hospitals or to return to their du
ties, The delay which this rescue work naturally occa
sioned, and which resulted no doubt in some loss to the 
owners of the building, would lead one to suppose that 
smoke helmets and respiratory apparatus were never 
invented, or at least never heard of in New York Yet 
for years self-contained breathing apparatus has been 
used in various industries by operatives who are 
hourly compelled to face dangers compared with which 
the perils of this fire seem trifling, In mines satu· 
rated with poisonous fire damp, in gas and chemical 
works where noxious fumes are generated in danger
ous quantities, in sewers, coal bunkers, and ammonia 
chambers, breweries and well-sinking plants, men work 
with little inconvenience, all because they are equipped 
with apparatus for supplying an adequate amount of 
fresh air or oxygen. The fire brigades of Europe have 
used such breathing devices with conspicuous success ; 
and yet the richest city in the most enterprising coun
try in the world still displays a lamentable reluctance 
to use inventions which so far from being untried, 
have proven their worth in many a perilous trade, 

The type of breathing apparatus which would be 
required by firemen would probably b e  the simplest 
kind of respiratory device, because its wearer would 
be compelled to pursue his task for a comparatively 
un protracted period, Cost can hardly be offered as an 
argument against the adoption of breathing helmets. 
One type of European apparatus, which has done excel
lent service in various colliery explosions, weighs 29 
pounds, costs $40, and enables its wearer to work com
fortably in a suffocating atmosphere for an hour and a 
half. Less expensive and equally serviceable is a 
respiratory apparatus invented by three German scien
tists after a careful study of the requirements which 
must be met by smoke jackets and helmets, Their  
contrivance weighs but three pounds, costs about $10. 



and will enable a fireman to breathe in a smoke-laden 
atmosphere for a period varying in duration from 
thirty minutes to an hour and a half, depending upon 
the violence of his exertions. In this apparatus the 
oxygen is regained from the exhaled carbonic acid and 
water vapor and produced at a rate proportional to the 
rate of their production in the body, so that the time 
during which respiration can be maintained is a func
tion of the work done. This automatic power of 
adaptation to the demand for oxygen is one of the most 
important advantages of this system. 

Other systems have been invented which have also 
been successfully used, and which limitations of space 
forbid our mentioning here. The fact remains that 
among a dozen appliances for successfully enabling a 
fireman to fight his way through choking gases and 
smoke, one must surely be found which can be used 
by the New York fire department. 

THE AMERICAN MUSEUM OF SAFETY DEVICES AND 
INDUSTRIAL HYGIENE. 

BY WILLIAM H. TOLMAN, l'H.D., DIRECTOR. 

As early as 1867 Dolfus, a French industrialist, 
aroused by the increasing number of accidents to 
labor in factories and workshops due to the fact that 
there was little or no attention paid to the safeguard
ing of dangerous machinery, organized an association 
for the prevention of accidents, and founded what was 
the beginning of a museum of safety devices. To-day 
some of these original models may be seen in an hon
ored section of the Paris Museum of Safety Devices. 
In 1890 a museum of safety devices was opened in 
Vienna ; in 1893 a second in Amsterdam, followed by 
similar organizations in Munich, Berlin, Moscow, Zu
rich, Paris, and Milan. 

As a member of the International Jury in Social 
Economy at the Paris Exposition in 1900, I studied 
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the attention of the American public to the necessity 
of doing something to lessen the causes of accidents 
to American life and labor by means of a permanent 
museum of safety devices, where all problems of safe
guarding life and limb can be studied in their work
ing details, and to stimulate the need of invention of 
new devices to meet new conditions of danger and 
peril. 

The committee of honorary vice-presidents included 
ex-President Grover Cleveland, Hon. E.  C. Stokes, gov
ernor of New Jersey ; Hon. C. P. Neill, United States 
Department of Labor, Washington, D. C. ; H. C. 
Bumpus, director American Museum of Natural His
tory; Hon. Curtis Guild, Jr., ex-governor of Massachu
setts; Hon. Henry Roberts, governor of Connecticut; 
Hon. T. P. Sherman, labor commissioner of the State 
of New York. 

A ladies' committee was organized, under the hon
orary chairmanship of Mrs. Douglas Robinson, includ
ing Mrs. Joseph ·H. Choate, Mrs. Grover Cleveland, 
Mrs. W. Bayard Cutting, Mrs. Charles E: H'ughes, Mrs. 
Seth Low, Mrs. George B. McClellan, Mrs. J. Pierpont. 
Morgan, Mrs. Levi P. Morton, Mrs. William J. Schief
felin, Mrs. Lorillard Spencer, Mrs. 1. R Phelps Stokes, 
Miss Amy Townsend. 

As a result of the first international exposition, an 
advisory council has been organized under the chair
manship of C. Kirchoff, of th� Iron Age, and the vice
chairmanship of T. Commerford Martin, of the Elec
trical World. The other members are F. S. Halsey, 
of the American Machinist ; H. W. Desmond, the 
Architectural Record; J. R. Dunlap, the Engineering 
Magazine ; W. R. Ingalls, Engineering and Mining 
Journal ; C. W. Baker, Engineering News; J. M .  Good
ell, the Engineering Record; A. Spies, Electrical 
Record; C.  W. Price, Electrical Review ; F. Webster, 
Insurance Engineering; F. E. Rogers, Machinery; 

The Accepted Design. 

tory operative, while a second allegorical figure con
veys the supreme honor of a laurel wreath. Our 
engraving also shows two somewhat similar designs. 
The middle one has been accepted with slight modifi
cations as to modeling. A committee of nine has been 
appointed by the executive committee to award this 
medal, having full power to limit the field of award 
and establish such conditions as seem necessary. 
Three new members are to be appointed to this com
mittee each year, taking the places of three who will 
retire. The conditions of the competition will be an
nounced very soon. A second gold medal has been 
offered by Francis H. Richards, the inventor, for the 
best invention to be exhibited at the museum for safe
guarding life and limb, the field of effort for this 
award to be limited to automobiles and motor boats. 
Dr. L. L. Seaman has offered an annual prize of $100 
for the best essay on the subject of safeguarding life, 
intending that the essay shall be a study of existing 
conditions and methods for their improvement. One 
check for $5,000 has been received from an anonymous 
giver, from a city outside of New York. 

The following jurors, recommended by the advisory 
council, were unanimously appointed by the executive 
committee of the American Museum of Safety De
vices : 

Jury for the SCIENTIFIC AMERICAN Medal: H. H. 
Westinghouse ; John Hays Hammond, president of the 
American Institute of Mining Engineers; Samuel Shel
don, president of the American Institute of Electrical 
Engineers ; Prof. F. R. Hutton, president of the' 
American Society of Mechanical Engineers; Cornelius 
Vanderbilt ; Stuyvesant Fish, George Gilmour. 

For the Richards Medal, for the best safety device 
in the field of automobiles and autoboats : Colgate 
Hoyt, president of the Automobile Club ; Edward .T. 
Schroeder, president Motor Boat Club of America; Dr. 
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THE SCIENTIFIC AMERICAN MEDAL FOR SAFEGUARDS FOR LIFE AND LIMB. 

the exhibit of the Amsterdam museum of safety de
vices and familiarized myself with this new movement 
for safeguarding life and limb. Becoming deeply im
pressed with the significance in preventing fatalities 
and casualties in the industrial world, I felt convinced 
that its practical application in our own factories and 
workshops would be the means of saving many lives 
and limbs. Through the medium of the American 
Institute of Social Service, the idea of this new kind 
of museum was introduced into America, and became 
a part of its plan to work for the establishment of 
such an institution in our country. Lectures were 
given, articles written and conferences held to arouse 
the public to the necessity of an American museum of 
safety devices. 

Through the co-operation of Morris K. Jesup, preSi
dent of the American Museum of Natural History, one 
of the exhibit halls was placed at the disposal of the 
American Institute of Social Service from January 29 
to February 1 2 ,  1907, for an exposition of safety de
vices and industrial hygiene. There were some 200 
entries of devices for safeguarding the lives and limbs 
of workmen and preventing accidents under the 
ordinary conditions of life and labor to which the 
general public is  exposed. There were many "live 
exhibits," that is  machines or devices in operation, 
models of actual or reduced size, and photographs ; 
wood- and metal-working machinery ; polishing ma
chines ;  presses; safeguarded elevators ; safety lamps 
and non-explosives; fire safety devices, and railway ap
pliances. 

The section of industrial hygiene included improved 
dwellings ; first aid to the injure d ;  prevention of 
tuberculosis and other dread diseases harmful to the 
life of workmen ; respirators and devices for supply
ing and maintaining pure air and industrial better
ment. 

It was the object of this first exposition to direct 

S. S. McClure ; F. R. Low, Power; W. H. Boardman, 
Railroad Gazette ; A. Sinclair, Railway and Locomo
tive Engineering; A. A. Hopkins, SCIENTIFIC AMERI
CAN; H. W. Blake, Street Railway Journal ; E. F. 
Roeber, Electrochemical and Metallurgical Industry; 
G. Gilmour, the Travelers' Insurance Company ; James 
H. McGraw, president McGraw Publishing Company ; 
Charles T. Root, president Textile Publishing Com
pany; H. M. Swetland, president of the Automobile. 

One of the most encouraging signs of the moral 
uplifting of the race is the unmistakable growth in 
these later days of the humanitarian sentiment. The 
dignity of the human body, the sanctity of human 
life, are swiftly emerging to their full and proper 
recognition. The reproach has lain too long at our 
doors that, as a people, we were so madly bent on the 
pursuit of wealth that we cared little who might fall 
by the way, if only the goal were swiftly and grandly 
won. To the question: "How much then is the life 
of a man worth more than a sheep?" we have made 
answer by rolling up a record of over half a million 
annual maimings and killings that may well put us 
to the blush. Therefore it is gratifying to realize that 
the movement set on foot by the American Institute 
of Social Service for the promotion of an American 
museum of safety devices is meeting with marked 
success. 

In view of the fact that a very large percentage of 
the accidents is  absolutely preventable, the editors of 
the SCIENTIFIC AMERICAN decided to offer a gold medal, 
annually, for the best device for the protection of life 
and limb produced during the year;  this award to be 
given by the American Museum of Safety Devices 
after the board of experts have passed upon the de
vices submitted. The medal, shown in the center of 
the group, will be 2% inches .in diameter, and shows 
on the obverse the genius of invention rewarding the 
inventor of some device for saving the life of a fac-

S. S. Wheeler; Caspar Whitney, and A. G. Batcheller, 
editor Automobile. 

For the award of the $100 prize offered by Dr. Sea
man : Dr. Josiah Strong; Dr. A. C. Humphreys, presi
dent of Stevens Institute of Technology, and James A. 
Hill, president of the Hill Publishing Company. 

The museum will open in the autumn, in the new 
39th Street building, having rented the entire third 
floor from the McGraw Realty Company. From there, 
it is the hope that it will soon have a building of its 
own, where there will be room, not only for devices 
of all kinds, but rooms for instruction, lecture hall, 
and a laboratory where safety device ideas can be 
worked out practically in accordance with the require
ments of American needs, that is, simple, cheap, and 
those that in no way interfere with the high speed of 
the machinery. 

As was recently remarked in an editorial in a tech
nical j ournal, "the initial step has been taken, and it  
only remains to obtain funds to make it of instant and 
permanent benefit. It  is estimated that the very mod
est sum of $25,000 would cover the expenses of the 
first year's campaign, and when this amount has been 
raised and expended, it is reasonably expected that 
the growth of the work will be assured, and further 
funds for its maintenance contributed without much 
soliciting. For the present, however, means are scarce, 
and the support of all who can be reached is earnestly 
solicited. An appeal is now being made to manufac
turers and operators of industrial plants and public 
utilities through the papers they read, to give their 
material assistance as speedily as possible, in amounts 
from the smallest to the largest they are inclined to 
give. The return from the investment scarcely needs 
to be pointed out. The humanitarian side will be 
justification enough to the majority, but there is the 
additional and more direct pecuniary reward in the 
reduction of liabilities to damage suits." 



EXTRAORDINARY INSECT ENLARGEMENTS. 
BY WALTER BEASLEY. 

Among the noteworthy and curious objects shown 
during the recent meeting of the American Scientists 
at th'e New York Academy of Sciences Exhibition held 
in the Museum of Natural History, ' New York, was a 
remarkable series of enlarged wax models of the little
known and peculiar-form insects called tree-hoppers 
(Membracedffi ) of the family of Hemiptera. Nothing 
on so large a scale and _so satisfactory in the way of 
graphically portraying the unsuspected and hidden 
wonders so strikingly possessed by these tiny fan· 
tastic creatures has hitherto been attempted in en· 
tomological work. In fact, they are new and sur
prising revelations in craftsmanship. The production' 
of these unique creations is due to Mr. Ignaz Ma
tausch, a handicraftsman in the Section of Prepara
tion in the Museum of Natural History, and working 
under the direction of Dr. B. A. Dahlgren, assistant 
curator of invertebrate zoology. The models were 
executed at leisure hours away from regular routine 
duties, and are intended largely as an experiment in 
an original and difficult class of work, designed princi
pally for college and museum exhibits. In a recent 
interview with Mr. Matausch, in his home studio, the 
writer obtained the first series of photographs of his 
remarkable wax models, together with a general de
scription of his methods and technique. 

For some reason scientists seem never to have 
tabulated in full their observations of these curious 
creatures. Prof. William Mor.ton Wheeler, curator of 
invertebrate zoOlogy of the American Museum of Nat
ural History, kindly favored the writer with some 
highly instructive and interesting notes as to their 
life habits. He says : "The insects known as tree-hop
pers (Membracedffi) belong to the great group of 
Rhynchota which have sucking mouth-pieces and an 
incomplete metamorphosis. They live on the juice of 
plants which they extract from the stems by means of 
their sharp beaks. When fully grown, they are pro
vided with wings, but when young are wingless. They 
are especially interesting on account of the peculiar 
development of the thorax, which in grown specimens 
is provided with singular horns or protuberances. 
These horns are often so peculiarly and extravagantly 
developed that entomologists have hitherto been un
able to account for their development and form. They 
remind one of some of the highly specialized horns 
and tusks in fossil reptiles and mammals. It is diffi
cult to conceive of their being used by the animal in 
any way. It  has been suggested that they represent 
a tendency of the animal in its development, to be
come monstrous and extravagant (hypertelic ) .  These 
peculiar developments are not so cleariy seen in tree
hoppers of temperate regions as they are in 
the species from the tropics of South and 
Central America, where they are often ex
traordinarily developed." 

In the models the extraordinary develop
ments mentioned by Prof. Wheeler are 
spectacularly evident. Nature has evidently 
devised and equipped them in one of her 
most rollicking and fantastic moods, for she 
has furnished them with topsy-turvy and 
contortionate bodies. They have four wings 
and four eyes, two of the latter large, and 
two partly developed. Many of these in
sects have humps on their backs ; the pro
thorax is prolonged backward like a roof 
over the body, often quite covering it.  
Their two large eyes always have a keen, 
droll look and the line that separates the 
head from the prothorax gives them the 

A Three·Horned Type from Peru. 
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appearance of wearing glasses. In some instances, the 
prothorax is an elevated night-cap, in others it is 
shaped like a Tam O'Shanter, and sometimes it has 
horns, one on each side. The mouth points ,are formed 
for piercing and sucking, and have the appearance of 
a beak. This beak consists of four bristles, inclosed 
in a fleshy jointed sheath. The young nymphs re-

Mr_ Matausch at Work., 

semble the adults more or less closely in form. They 
live on plants, bushes, and small trees. They are 
great leapers-hence their common appropriat� name 
of "tree-hoppers." . Som.e specie� deposit a sort of 
honey-dew and their presence ' is usually followed by 
ants. They ar:8 not, uS\llJ,lly fOl�nd in !3ufficiently large 
numbers to constitute pests, like others of the same 
order. 

When about to construct a model, the artist selects 
,the particular insect from a small wooden box, where 
each individual is kept labeled and mounted. They 
vary in size from that of an ant, more or less, and 
nearly all require the use of a microscope and pocket 
lens to work out and clearly de
fine their minute organism. The 
specimens are all obtained from 
one special dealer in Germany, 
having agents in various trop
ical parts of South and Central 
America, Mex�co, India, and 
elsewhere. The trapping of these 
hopping and wiry creatures, 
whose presence none but the ex-

A HumpJllacked Specimen from Ohio. 

perienced native collector can detect, is 
difficult, as many render themselves 
inconspicuous in order to escape the de
tection and vigilance of their enemies. 
They bore into the plants and their 
bodies frequently take on the color and 
hue of their surroundings. Mr. Matausch 
has over a hundred representative speci
mens at present. A keen interpreter of 
nature, a skillful modeler, and a perfect 
colorist, Mr. Matausch is able to transfer 
deftly and imitate correctly the brilliant 
and variegated hues of his miniature 
originals, and so to fashion his magnified 
portraits that no exaggeration in facial 
expression, shape, or luminosity mars or 
distorts their lifelike appearance. The 
first constructive step is that of making 
an enlarged scale drawing of the desired 

size of the intended model. of the insect. This is fol
lowed by removing the wings and legs. Then the 
body of the 

'
i�sect is divided or split in t�o parts. 

Each of these separate dissected parts is measured, 
drawn to certain dimen�ions, and afterward worked 
up in clay to correct proportions, from which models 
plaster casts are made. 

. 
These rough casts are next 

cleaned and assembled, forming only the general out
line and crude exterior of the insect. This is fol
lowed by an application of the plastic material, a 
special wax preparation, which is worked up and 
modeled to the finest detail, so that in measurement 
and shape it corresponds in every point with the fin
ished sketch. This requires the most patient, skillful, 
and delicate modeling in order to bring out the hun
dreds of indentures, cavities and lines which go to 
make up the marvelous outer livery of these crea
tures. The final process is that of painting, ' and in 
this Mr. Matausch is especially clever in p�rfe�tly re
producing nature's color scale in the outer coat 0 f 
the models. To give greater permanency and also to 
improve the colors, the painted surface is gone over 
either with a dull or shiny varnish. The figures are 
enlarged fifteen diameters, more or less, according to 
natural size. Of the six here shown five are from 
different tropical parts and one native from Ohio, the 
latter in decided contrast, being a species without the 
peculiar development possessed by the exotics. The 
accompanying pictures show to 'clear advantage the 
grotesque appearance and the peculiarly shaped bodies 
witho�t further detailed description. S pecial men
tion should be made, however, of the extraordinary 
and fantastically shaped individual from Sikim, India, 
having an immense, long, curved, tusk-like continua
tion of the prothorax, extending the full length of the 
body. Probably, the most wonderful and mysteriously 
shaped of all is the specimen �rom Mexico, with four 
large spindle-shaped balls, two having long, pointed 
projections. For a droll and,., comic look with imita
tion spectacles the Brazil specimen is decidedly unique. 

An idea of the expenditure of time bestowed upon 
this class of work may be imagined from the fact 
that nearly a month of patient and critical labor, re
quiring superior skill, delicate sculpture, modeling, 

Water Color Drawing of Heteronotus Abbreviatus, 
from Mexico. 

drawing, painting, and plaster casting, was con· 
sumed in the production of a finished model. 

.. I .... 
TerlDinal ProbleID8 in Ne-w York. 

BY A� 8. ATKINSON. 
The railroad terminal problems have always been 

difficult to solve in New York city, and in the past 
quarter of a century many millions of dollars have 
been wasted through mistakes and makeshifts. Not 
a single railroad until recently has adequately 
measured the traffic over a series of years, and 
there has been a frantic movement to do an enor
mous business with inadequate space and accom
modations. Every railroad man recognizes the fact 
that the Pennsylvania tunnel should have entered 
New York ten years ago, and the Vanderbilts ac
knowledge their mistake in not enlarging their 
Grand Central depot and yards years ago, instead 

of patching it up in the effort to keep pace with the 
growing traffic. 

Expenditures within two years by the railroads 
entering New York city and Jersey City, together 
with new outlays planned by the same lines, will 
bring the fresh investments in New York terminals 
far above $125,000,000. It  is  not too much to place 
this total at $150,000,000, for already the companies 
are realizing that their first plans will need modi
fications, and new extensions will be required. The 
early estimated prices on the improvements of the 
terminals of the Pennsylvania, New York Central, 
Erie, Delaware, Lackawanna & Western, and the 
Long Island road have all proved too small. It is a 
question with some practical railroad men whether 
even the present huge expenditures for terminals 
will suffice for more than ten or fifteen years at the 
utmost. 

The handling of the New York city traffic has al 



ways been a tremendously heavy expense to ·the rail· 
roads, but in the end it is most profitable. The mis
takes have been due to lack of proper provision for 
the future. The growth of the City has been beyond 
an expectation, and no one has been able to forecast 
t h e  f u t u r e  
even approxi
mately. T h  e 
waste on tink
ering with in
adequate term
inals Is vari
ously placed at 
$30,000,000 t 0 
$40,000,000, 0 r 
about $3,000,-
000 to $4,000,-
000 a year in 
the past ten 
years. T h e  
New York Cen
tral has been 
t h e  heaviest 
loser In this 
respect, b u t  
an of the roads 
have had their 

A Type of Tree-Hopper Found in 
Brazil. 

share in the waste. The present\ lavish expenditures 
of the roads have come all within a few years, when 
they should have been distributed over a long series of 
years. To make this great investment in improved 
terminals pay, the roads must increase their' earnings 
something like $6,000,000 a year. The question of 
whether this increase can be made is one that wor
ries a few of the railroad officials, but others have 
perfect confidence in the future traffic. 

. 

The latter base their confidence upon facts and fig
ures of traffic which indicate what New York has 
actually lost through inadequate terminal facilities 
in the past. The drygoods merchants assert that New 
York has lost the handling of about $25,000,000 worth 
of drygoods within the last two or three years through 
the delays due to shipping through the city, as the 
goods have been forwarded by other routes or by 
water. The trucking bill of New York is estimated 
annually at $35,000,000, and much of this should have 
gone to the railroads in the past through better ternii
nals and economical connections with each other's 
lines. The transatlantic lines are complaining that 
the import. business has been seriously hampered in 
recent years by the inadequacy of the railroads to 
handle it. The steamship companies have gone to 
great expense to construct piers and docks in New 
York harbor, but if the roads cannot handle their 
freight satisfactorily, they will make some other port 
their terminal. Indeed, Baltimore, Philadelphia, and 
Boston have already taken a good deal of the trans
atlantic freight simply on this account. Out of $776,-
000,000 worth of merchandise imported last year, only 
$40,000,000 passed through without paying toll here,
but the shippers have grumbled at the handling, and 
threaten to divert more traffic to other ports. 

At the present moment a visit to the terminal yards 
of any one of the great railroads entering New York 
or Jersey City will 
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the trucking business is responsible often for freight 
congestion, and this needs improvement and enlarg
ing as wen as the railroad terminals. An under· 
ground system of freight tunnels would thus tend to 
relieve the situation mightily, and this would operate 

independent of storms 
and other accidents. 

The cost of living 
in New York is high, 
and against it bitter 
complaints are often 
voiced. But the rea
son for this is not far 

consumers-they pay the freight. 
quate terminal and dock facilities, 
waiting in line could be prevented. 

With more ade
an of this long 
There would be 

ample space for a dozen teams to load up where there 
is room to-day for only one. The cost of trucking 

during s n o w' 
storms is fre
q u e n t ly 
doubled in the 
course 
d a y. 
E:stimate 

of a 
So m e  

t h e  
increased cost 
o f  f o o d s  
through truck
ing during a 
s n o w s t orm 
something like 
$300,000 a day. 

A Peculiar, Brilliant, Yellow Specimen 
from Brazil. 

The import
ance of rectify
ing all of these 
eVils is· appar
ent not only 
to the rail
roads, steam-

A FulJ Front View of a Brazilian Specimen, 
Charackdzed by Its Odd, Spectacled Appearance. 

A Curiously Shaped Insect from Mexico. 

to seek. The same congestion which makes even a 
small snowstorm a dreaded visitation causes the soar
ing of prices for almost every article of food. It costs 
$7 a day to maintain a two-horse truck. Such a truck 
will often stand from four to six hours at a pier or 
railroad terminal waiting for Its turn to cart away 
freight. Who pays for this waste of time? Certainly 
not the teamster nor the owner of the goods. The 

s h i p  c o m 
panies, and the merchants, but to the individual who 
may have no interest in any large concern. The con
gested condition of the freight traffic affects his cost 
of living, and the congested condition of the passenger 
traffic makes life a burden in riding from his place of 
business to his home. It affects the price of real 
estate, and thus produces high rentals. It makes 
every part of life in the city costly and unpleasant. 

The remedy is being partly applied to-day by the 
railroads, city departments, and officials charged with 
this important work; but the undoing of the mischief 
of decades cannot be accomplished within a few short 
years. It will take the railroads several years to 
catch up with the traffic. Then, i f  there Is another 
period of stagnation and inadequate provision for the 
future, the conditions will steadily grow worse. Not 
only must the present vast improvements in increaS
ing terminal facilities be completed as shortly as pos
sible, but new plans for the near future must be map
ped out continually. In other words, If the city con
tinues to grow at the present rate, an annual invest
ment of millions for the next fifty years will be re
quired simply to enlarge and improve tunnels and rail
road terminals. The city will repay this generously 
in the increased traffic ,and by a satisfied spirit of its 
people. Travel must continue to increase Instead of 
diminish unless railroad conditions become intolerable. 
Then people will elect to stay at home, and the rail
roads 'Yill lose just that much. 

.·e • 
It is difficult to obtain correct figures on the total 

savings that can be effected in the production of· iron 
by the application of gas- power, but from 50 cents to 
$1 per ton of pig iron made has been recorded in var
ious European works. In central electric stations. 
which are located where no energy is available from 
near-by Iron smelting plants or coal mines, the gas 

producer takes the 
show a most remark
able sight. Nearly 
every foOt of the 
switches is  occupied 
with loaded cars wait
Ing to be unloaded. 
They are delayed in 
many instances be
cause the piers are so 
loaded with freight 
that nothing can be 
done to relieve the 
congestion. A recent 
snowstorm in New 
York - the heaviest 
that has visited this 
section for many a 
year--served to de
moralize the freigh
far more than thE 
passenger traffic. This 
latter got in normal 
operation again with
in twenty-four hours; 
but not so the freight. 
The stalled cars could 
not move, because the 
trucking in the city 
was tied up. The cars 
s t a n d i n g  o n  t h e  
switches could not 
discharge their car
goes, and others were 
strung out on miles 
of switches at nearly 
every way station 
thirty miles out. So 

Front View of an Insect from Sikim, India. Side View of the Insect {['om Sikim, India. 

place of the blast fur
nace and coke oven as 
the potential source of 
energy. Especially is  
the production of elec
tric power at reason
able rates of impor
tance for very large 
cities where the price 
of real estate in the 
cen ters of districts is 
high, and for isolated 
communities, country 
houses, and farms 
which are located out
side the commercial 
radius of metropolitan 
or other central sta
tions. The distribu
tion of town gas for 
individual power pur
poses, while not so 
much restricted to 
central location with
in the city cannot, 
without loss, be ex
tended over wide ter
ritories. Moreover, at 
the present price of 
illuminating gas, it  
cannot compete in the 
field of power produc
tion with the inde
pendent suction gas 
plant even if the lat
ter use anthracite 
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How Chicago is Solving Mu nicipal Ownership of 

'.l'ranl!lportatioll Facilities, 

BY A. FREDERICK COLLlliI S. 

Chicago is the second city in the Union, yet for the 
past decade it has had the most abominable transpor
tation facilities of any city in the United States. This 
untoward condition is chiefly due to the fact that the 
principal franchises under which the various street 
railway companies operate have expired, and the city, 
heeding the cry of the radicals for municipal owner
ship, would not renew their corporate privileges. 
Hence, under these unstable circumstances, the cor
porations could not see their way clear to rehabilitate 
their run-down lines. 

The problem of serving the population of Chicago 
has always been an aggravating one, for the trans
portation system has been necessarily laid out and 
developed on what is termed the " radiating plan," 
since the city embraces a territory having on one side 
a water front. In this respect it is not unlike St. 
Louis, Boston, and Brooklyn. The shore line of Chi
cago is, however, much longer than that of the cities 
just cited, being about 26 miles, while the limits ex
tend inward for a distance of 10 miles. This great 
area is divided by the confluence of the two branches 
of the Chicago River into three portions, commonly 
known as the north, south, and west sides, with the 
heart of the business district on the extreme northern 
part of the south side. To this center all the various 
lines converge. This segregation of the city has re
sulted in numerous lines operated by a number of 
companies; so that Chicago, from its transportation 
viewpoint as well as in some other things, is really 
to be regarded as three cities instead of one, and as a 
consequence a passenger often finds that he cannot 
be carried over the most direct route between the two 
points within the city limits for a single fare. 

The traction question has be�m a political foot-ball 
for many years; the citizens and the companies here 
looked askance at each other, and municipal owner
ship seemed to many to be the only hope ; while the 
more conservative believed there were other and better 
solutions of the problem. 

This, in brief, was the status of affairs when the 
city council employed Bion J. Arnold, the noted elec
trical engineer, as the man best suited for impartially 
investigating the situation and recommending meas
ures for relief. Mr. Arnold was engaged to procure 
information and to furnish estimates and opinions re
lating to the cost of operation and the earnings of the 
companies, their capitalization, their valuation and 
cost, together with estimates of a new system, and 
all other details of a scientific and financial nature. 

Among the most important recommendations pro
posed by Mr. Arnold were the "one-city-one-fare" pro
posal, with all divisional lines as far as possible ob
literated; so that a passenger could be carried over 
the most direct route between two points for a single 
fare. Of the three plans submitted, the best one, 
though not the easiest to execute, contemplated the 
complete unification of ownership and management. 
The through route principle was strongly advocated, 
which means that routes through the business district 
should be substituted for down-town terminals, wher
ever possible, while outside the business district bet
ter results would follow by connecting the detached 
lines and operating cars over such lines from end to 
end. The scheme includes a system of subways to 
accommodate the street-car traffic and relieve the 
street surface congestion in the business district, with 
galleries for the accommodation of present and future 
underground utilities. The plan calls for three north
and-south subways from Fourteenth Street on the 
south to Indiana Street on the north. These are high
level subways throughout, with no dips. 

In combination with the l'Ibove system there will be 
three or more low-level subways from the west side, 
passing under the north-and-south subways at right 
angles to them, and extending to Michigan Avenue. 
Should future developments warrant it, these may be 
extended under the Lake Front district, now known ali. 
Grant Park. These latter low-level subways would 
require the use of elevators or escalators. Under this 
plan there will be a surface system and eventually a 
subway system connecting all the depots and the 
entire system designed to accommodate the short-haul 
traffic in the business district. 

This plan for a new, reorganized, and unified com
bined surface and street railway system would com
prise the lines of the City Railway Company, the 
Union Traction Company, the Chicago General Rail
way Company, and the Chicago Consolidated Traction 
Company within the city limits and new lines neces
sary to properly connect the disconnected parts of the 
system. 

The total single-track mileage as outlined above 
would be about 745 miles, and its estimated cost, if 
constructed new, with everything first-class through
out, but exclusive of the subways, would be $70,000,-
000; adding $20,000,000 for the cost of the subways 
would make the total cost of the new system complete 
$90,000,006. Under the lOW-level subways will be the 
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freight subway, while above the street surface will 
run the elevated lines, making, in all, five lines super
imposed at various street intersections. Altogether, it 
will form the most comprehensive city railway system 
in the world. 

Mr. Arnold's plans further provide for the utiliza
tion of the present river tunnels as parts of the future 
subway system. At the time these plans were sub
mitted, cable power was employed, but on his recom
mendation the cable systems were changed to over
head electric systems which are now in service. He 
stated that the electric underground conduit system, 
such as is installed in New York city, is practicable 
and feasible from an engineering point of view and 
that the overhead trolley construction should event
ually be prohibited in congested districts, but that out
side of these districts the objections are entirely of an 
ffisthetic nature and it is for the city authorities to 
say-after balancing the financial against the ffisthetic 
considerations-how much, if any, underground con
duit construction should be required. 

Although at first hostile to the proposed improve
ments, the traction companies have since admitted the 
correctness of the conclusions, and these have been 
adopted and form the basis of the principal physical 
elements entering into the ordinances recently passed 
in Chicago. The principles above laid down were rati
fied by a 33,000 majority of the citizens of Chicago 
on a referendum vote of the entire city. 

The financial provisions of these ordinances are 
precisely the same as they would be if the city of 
Chicago should purchase the entire property of the 
companies, undertake its reconstruction and rehabili
tation, and then lease the lines for private operation, 
upon a division of the net receipts with the lessee 
company. These ordinances in fact give the people 
of Chicago to-day, in all the essential principles, mu
nicipal ownership of the city's street railways, and 
their operation by a lessee company, without saddling 
the burden upon the city of raising the money neces-' 
sary for the purchase, and without the possibility of 
any effect upon the financial credit of the city. 

To protect the city's share of the net receipts under 
its agreements with the companies, and to absolutely 
assure the maintenance of the properties at the high
est point of efficiency, the ordinances contain certain 
provisions never before included in any public utility 
grant, which are amply sufficient to protect to the 
fullest extent the city's interest. 

For instance, a commission has been appointed in 
which three engineers are appointed, one by the city, 
one by the railway companies, and the third being Mr. 
Arnold, who is the chairman, and represents the city 
and the companies jointly. This commission has gen
eral supervision of all the principal street railway 
lines in the city of Chicago. 

Other provisions of the ordinances are : that the 
city should have 55 per cent of the net profits of the 
companies ; that there must be daily deposits of the 
gross receipts to be used for the payment of mainte
nance and repairs, and a separate special fund of 8 
per cent of the gross receipts for renewals and depre
ciation ; and that the companies must supply whatever 
additional money may be required for these purposes. 
Any surplus remaining in either of these funds can, 
under no circumstances, revert to the companies, but 
becomes instead the property of the city should it 
eventually purchase the lines. 

In turn the companies get 45 per cent of the net 
profits, 5 per cent for brokerage and 10 per cent as a 
construction profit upon the new money actually ad
vanced by them under the provisions of the ordi
nances. The city is given the right, upon six months' 
previous notice to the companies, to take over the en
tire properties upon payment of the agreed value of 
the present property and the additional capital in
vested. 

By this ingenious plan the residents of Chicago will 
have all the advantages of municipal ownership, 
secure 55 per cent of the net profits of the companies, 
and, at the same time, the operation of the lines will 
be under the management of practical street railway 
men. 

. ' . . . 
A Substitute for Spectacles, 

BY E .  M. DOUGLAS. 

The use of a pinhole lens was set forth on page 270 
of the SCIENTIFIC AMERICAN for bringing out an optical 
illusion. The same device can be usefully employed 
by elderly persons dependent on eyeglasses for reading 
ordinary print. 

The print to be read should be in a bright light, 
and can be held at any distance between one and fif
teen inches from the eye. The pinhole should be the 
size of an ordinary toilet pin and held close to the 
eye, the best effects being lost if there are two or more 
holes side by side or if a very large hole is  used. 

By fitting a card over the nose so as to cover the 
eyes, with a pinhole opposite each, both can be used 
at the same time, but with some difficulty and with
out apparent benefit. 

It would be well for every one to remember this sim-

pIe device, so that when temporarily deprived ot 
glasses reading may not be entirely impossible. 

• • •  I • 
The Three Brazilian " Dreadnoughts." 

Contracts have been placed with British naval 
shipbuilders for the construction of three war-clads 
for the Brazilian government which though of the 
same size as the "Dreadnought," will eclipse that 
vessel in effective gun power. A short time ago 
Messrs. Vickers, Sons & Maxim received an order 
from this South American government for the con
struction of a battleship, but the construction of this 
vessel has been superseded by one of the three above 
mentioned. The vessel will be 500 feet in length by 
82 feet beam, and will be armed with ten 12-inch guns, 
several weapons of smaller caliber, together with quick
firers and submerged torpedo tubes. The protective 
armor is to be of an unusually heavy description. 
Several new departures in warship deSign are to be 
adopted, the most important of which will concern 
the disposition of the main armament so that the 
whole of the ten 12-inch guns can be brought to bear 
on either broadside at one time. In the case of the 
" Dreadnought" only eight of the ten guns of this 
caliber can be fired on either side. In the Brazilian 
warships the heavy guns are to be placed at different 
levels. They will be mounted in pairs in strongly 
armored turrets, those fore and aft being at a lower 
level than those mounted on the center line. The dis
tribution of the gun power, however, is  such that abso· 
lute balancing will be insured, the guns discharged 
from the starboard side over the port quarter counter
acting the effect produced on the vessel due to the 
guns rebounding on the port side after firing. This 
arrangement necessarily entails several modifications of 
design in order to obtain the requisite stability, while 
the structural work will be of great strength. The 
departure, however, marks an important step in the 
general war-clad design and will contribute materially 
to the destructive powers of the ship, the broadside 
firing efficiency being increased thereby by no less 
than 25 per cent. 

. , . , -
The Closure of the Colorado River, 

The United States Weather Bureau has sent to 
Yuma., Ariz., Frank H. Bigelow, a meteorologist con
nected with the Weather Bureau, and C. E. Grunsky, 
of the Reclamation Service, for the purpose of con
ducting a series of elaborate tests in the Salton Sea. 
With the final closure of the Colorado River, the great 
Salton Sink, which was inundated as the result of a 
poorly-constructed headgate of an irrigation canal, 
and rapidly converted into an inland sea, will gradually 
dry up. Inasmuch as there are practically no outlets 
for this vast body of water, the Sink must naturally 
evaporate to dryness. It is for the purpose of ascer
taining the rate of this evaporation that the govern
ment officials have been sent to Yuma. Such tests will 
be valuable because they will give definite evaporation 
data, which will be of considerable value in . the 
Reclamation Service. According to one opinion, the 
Salton Sea will dry up in about eight years. 

.. 4 0 1 "  
The C urrent SupplClnent, 

The current SUPPLEMENT, No. 1638, opens with an 
article on domestic pottery and its manufacture, illus
trated by very good photographs. William Maver de· 
scribes the silicon detector and the measurement of 
electric wave energy. There seems to be a general 
impression that sand-lime brick is a new and untried 
building material scarcely out of the experimental 
stage. Mr. E. W. Smythe removes that impression, 
and gives many a valuable bit of information on the 
structural use of sand-lime brick. The Boyd automatic 
tide signaling apparatus, which is used at the entrance 
to the harbor of the Seotch port of Irvine, is described 
and illustrated. After a ten years' test of cement cylin
der piers at San Francisco by the State Harbor Com
mission, it is accepted that that form of dock con
struction has come to stay, and that in all probability 
no stone docks would ever be built on the Pacific ports. 
Prof. Johann Koenigsberger writes on the temperature 
of the earth's interior. Some properties of vanadium 
steel are discussed by E. F. Lake. He tells how small 
quantities of vanadium affect different mixtures of iron 
and steel, and when vanadium is most useful. Prof. 
Alexander Graham Bell writes on aerial locomotion, 
with a few notes of progress in the construction of an 
aerodrome. "Schools of Airship Instruction in Ger
many and France" is the title of an article which will 
be read with interest by aeronauts. Joel A. Allen con
cludes his paper on the influence of physical conditions 
in the genesis of species. Another biological article of 
value is that entitled "Parasitism and Mutualism." 
In the opinion of Harlan 1. Smith the territory roughly 
included in the area known as the "Great Plains," the 
plateau region and the barren lands which form such 
a vast portion of the North American continent, offers 
an extensive field for co-operative archeological re
search. since its prehistoric ethnology is practically 
unknown. He discusses the chances of this region in 
an interesting article. 



A Cause of G u n  Ero "ion. 

To the Editor of the SCIENTIFIC AMERICAN: 

I have read your articles and the communications 
of your correspondents on gun erosion with a great 
deal of interest. A part of this trouble may be due 
to ' the manner employed in igniting the charge. The 
spark is applied to the powder near the breech. The 
expanding gases push forward the unburnt powder 
and the projectile, forcing some of the former between 
the latter and the gun barrel, where it explodes, caus
ing a lateral pressure on the barrel, thus further open
ing up space and retarding the flight of the projectile. 
If now the powder be first burnt just back of the pro
jectile, then this would move forward alone and the 
unignited explosive would be pushed toward the breech, 
where when burnt it would exert its force against the 
"hot. It would cost little to try this, as the ammuni
tion could be easily altered, and might to some extent 
reduce the erosive effect of the charge. 

Dubuque, Ia., May 8, 1907. HENRY B. GNIFFKE. 

-------._. () , . 
A Way of Cleaning Silver. 

To the Editor of the SCIENTIFIC AMERICAN: 

I know of rather a unique way to clean silver that 
I think may interest some of the readers of SCIENTIFIC 

AMERICAN. Some time ago a powder was put on the 
market under a trade name that cleaned silver re
markably easy. It sold for twenty-five cents a quarter 
pound. Upon analysis, carbonate of soda ( Na2C03) or 
washing soda was the only ingredient found. 

Take a large tin pail and fill it with . a  hot solution 
of carbonate of soda and water, one tablespoonful of 
soda to the quart of water. Take any silver article. 
and stir it  around in the solution, but do not touch 
the tin pail with it. If  in a minute or so it is taken 
out no change will be seen. Now immerse it again 
and touch the bottom of the tin pail with the article 
to be cleaned, and upon taking it out of the solution 
it will be found to be cleaned and polished. Rinse in 
hot soap suds and wipe dry ; if  this is  not done the 
article will turn yellow. 

I should be pleased if the SCIENTIFIC AMERICAN or 
some of its readers will tell me the action that takes 
place when the silver and tin come in contact with 
each other. LESTER D. WISE, M.D. 

New Yorl" April 24, 1907. 
.. f . . ..  

Remodeling Battle�hip ... 

To the Editor of the SCIEXl'U'W AMERICAN: 

Would it not be possible to remodel the " Georgia" 
class of battleships so as to bring them up to the high
est plane of "all-big-gun" ships ? I have devoted some 
time to the "Connecticut" class, and find that by a 
triflin� addition to weight, guns, and gun protection 
the following change could be made-open, however, 
to the disadvantage of restricted arc of fire of the pro
posed lO-inch guns. 

Enlarge the present 8-inch turrets slightly, and re
place the 8-inch guns with 10-inch guns. Substitute 
5-inch guns in broadside for the pre>Jent 7-inch. The 
weight thus saved would almost compensate for the 
added weight of 10-inch guns. If feasible, this class 
would have but l ittle fear from the "Satsuma" class. 
Thus : 

"Connecticut." 
16,000 tons, 18 .5  knots. 

4 12-inch. 
8 10-inch. 

12 5-inch. 

"Satsuma." 
19,000 tons, 21 knots. 

4 12-inch. 
12 lO-inch. 
20 4.7-inch. 

As I understand the "Satsuma" battery arrange
ment she can bring but four 12- and six lO-inch guns 
to be�r. The "Connecticut" would thus be outmatChed 
by two 10-inch guns only, and probably 2 or 2.5 knots 
in speed-quite a handicap, but not necessarily fatal. 

If this arrangement of weights would be too "top
heavy," the alternative of removing the 8-inch guns 
and substituting a single 10-inch gun in a somewhat 
elliptical turret, with really less weight than at pres
ent might be attempted, leaving her thus : 

"Connecticut." 
16,000 tons, 18.5 knots. 

4 1 2-inch. 
4 10-inch. 

12 7-inch. 

"Kashima." 
16,400 tons, 18 knots. 

4 12-inch. 
4 10-inch. 

12 6-.:nch. 

This would permit the "Connecticut" tf' answer gun 
for gun, opposing the 6-inch guns on the "Kashima" 
with her own 7-inch guns. 

If  the first su
'
ggestion were carried out in three, 

and the second in two of this class, which are prac
tically in co�mission, I feel sure the remaining ships 
could take care of the rest. 

Figuring out the "Georgia" plan, I find that the 
" Georgia" class can, with practically the present 
weights, carry this battery : 

8 12-inch 4 1 2-inch. 
12 5-inch instead ot 8 8-inch. 

12 6-inch. 
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As the " Dreadnought" carries 12-inch guns in tur
rets about as widely separated as the two proposed 
to take the place of 8-inch turrets abeam, I see no 
difficulty except the possible cutting away of the su
perstructure to make room for the larger turret. 

San Francisco. S.  O. BLODGETT. 

. . . � . 

OutlIne of an Aerial Contest for the Scientific 

American Cnp. 

To the Editor of the SCIENTIFIC AMERICAN : 

I note your generous encouragement given to aerial 
flight by the offer of a prize. Itl is a subject to which 
I have given much attention and I would respectfully 
put forward my views as to what the nature of a test 
of an aerial machine should be. 

All the experimenters seem to be possessed of one 
idea only, and that is to fly forward in a horizontal 
straight line and by means of planes to sustain the 
machine above earth. 

A machine may fly for a long distance in a straight 
line and yet be a total failure as a flying machine. 

If its safety depended upon keeping up a certain 
speed in a straight line, as all aeroplane machines do, 
then I submit that they are not flying machines ; a 
stoppage of the engine or its slowing down would 
mean annihilation. 

To sail a machine from a tower or top of a hill to 
the bottom is a foolish experiment. Any flYing ma
chine worthy of the name must sail from the ground 
upward to the top of a hill or tower. The old para
chute will sail safely with a man aboard from the top 
of a tower to the ground, but it is  not a flying ma
chine ; it cannot sail up again. Of how much use 
would a steamship be, even if it could go from here 
to New York in a straight line, if  it would promptly 
go to the bottom of the sea if  the engine stopped or 
slowed down? That is what would happen to the 
aerial machine on aeroplane principles. 

I would submit that there are three essential tests 
to be applied to any machine which claims to be a 
flying machine : 

First it should be able to rise of its own power 
from the ground level, and soar to a few hundred feet 
height ; second, it should be able to hover over any 
spot on the earth for any time desirable without any 
straight-line movement ; third, it should come down to 
earth safely from any height when the engines are 
stopped. 

From my point of view we should first meet these 
requirements before even beginning to think about 
straight-line flight. 

Any one of these three requirements is worth a 
hundred times more than a hundred-mile straight-line 
flight. They are absolutely essential in anything 
which could seriously be considered a flying machine. 

The aeroplane I have studied long but have come 
to the conclusion that no successful flying machine 
will depend in any way upon aeroplanes for sustain
ing them in the air, and the results of all the recorded 
experiments with them amply confirm me in that 
conclusion. An aeroplane has no propelling or sus
taining power in itself. The prime mover and the 
propel�er on a flying machine alone must supply all 
the power required for sustaining the weights and 
propulsion. 

The work, then, had better be done direct, by en
gine and propeller, and then aeroplanes become only 
uselessly added weight and resistance, with no reason 
for their existence at all. Aeroplanes may be useful 
for balancing and steering purposes, but never for the 
two prime functions, propelling and supporting the 
weight. 

To encourage the solution of the problems on the 
right lines, a prize for a machine which would go up, 
stay up for a time, and come safely down, it seems to 
me would bring the matter into the realm of engineer-
ing. RANKIN KENNEDY. 

Glasgow, May 4, 1907.  

THE NEW WHITE STAR LINER " ADRIATIC." 
BY OUR I,ONnON CORRESPONDENT. 

On May 16 there arrived at New York on her maiden 
trip the latest acquisition to the transatlantic fleet of 
the White Star Line, the "Adriatic." This vessel, con
structed at the Belfast shipyards of Harland & Wolff, 
constitutes a new record in shipbuilding construction ; 
and she is the largest vessel that has ever entered this 
port. She measures 725 feet 9 inches in length, with 
75 feet 6 inches beam, and is 50 feet deep, her gross 
tonnage being nearly 25,000 tons and displacement 
40 000 tons. Of the five largest and heaviest liners at 
pr�sent engaged in service between America and 
Europe, no less than four fly the White Star flag. They 
are as follows : 

"Adriatic" . . . . . . . . . . . . . . . . . . . . . .  25,000 tons. 
"Baltic" . . . . . . .  , . . . . . . . . . . . . . . . .  23,876 tons. 
"Amerika" ( German) . . . . . . . . . . .  23,000 tons. 
"Cedric" . . . . . . . . . . . . . . . . . . . . . . . .  21,000 tons. 
"Celtic" . . . . . . . . . . . . . . . . . . . . . . . .  20,904 tons. 

The "Adriatic," it will be observed, exceeds the ton-
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nage of the "Baltic" by 1,124 tons. In this liner the 
same policy is maintained by the White Star Company 
as in the case of the "Oceanic." Speed is, to a certain 
extent, sacrificed to comfort, while at the same time 
the vessel is given a larger cargo-carrying capacity. 
Upon the "Adriatic" many important innovations have 
been introduced for the purpose of relieVing the trav
eler of any feelings of ennui. The decoration of the 
vessel is carried out upon more luxurious and sumptu
ous lines than have been attempted in any other vessel 
of the same class. 

In seaworthiness and stability, it is antiCipated that 
this liner will show a decided advance even upon its 
most recent prototypes. The ship is very strongly 
framed, divided into twelve water-tight compartments, 
and has a double bottom extending through the entire 
length of the hulL The total number of plates used in 
its construction aggregates approximately 20,000, while 
two and a half million rivets were used. The anchors, 
weighing about 8 tons each, are worked by powerful 
gear, the cables being 3% inches in diameter and 
weighing 90 tons. There has been a careful consider
ation of the distribution of weights ; so that easy 
steaming may be possible in any kind of seaway. The 
vessel is propelled by two sets of quadruple-expansion 
engines, driving twin screws. 

With regard to the internal arrangements, a greater 
degree of roominess has been obtained. An unusual 
amount of headroom has been provided, While great 
width has been given to the upper series of the nine 
decks used by passengers. There is the continuous 
shade deck running fore and aft, with three tiers of 
deck houses, and three promenade decks alongside 
them. The staterooms are lofty, well lighted, and 
excellently ventilated, these arrangements being appre
ciably facilitated in design by the great beam of the 
vessel and the exceptional height between the decks. 

In regard to the first-class accommodation, the "Adri· 
atic," in response to the growing demand, has an un· 
usual number of single-berth rooms, there being no less 
than seventy-six of these apartments. The appoint
ments throughout are of the most sumptuous charac
ter, many little novelties and conveniences bein19 freely 
introduced to dispel the feeling of being afloat as much 
as possible. The dining saloon is on the upper deck, 
and extends the full width of the vessel, and the situ
ation has enabled an exceptionally airy and roomy 
apartment to be provided, with seating accommodation 
for some 400 persons. The style of decoration and fur
nishing is Jacobean, the general tone being ivory white, 
which is now so much the vogue in Europe. The 
illumination is obtained from a large dome, glazed with 
leaded glass in white and pale yellow tones, beneath 
which is a frieze of paintings representing scenes in 
Switzerland, Italy, the Yellowstone Park, and in vari
ous countries. The seating arrangements follow the 
lines of separate tables, adopted a little while ago with 
conspicuous success. 

The reading and writing saloon is on the boat deck. 
The scheme of decoration is of a delicate character, 
comprising paneling and ornamentation in l ow relief, 
the panels being filled with paintings of the graceful 
and imaginative scJlOol, as represented by Bartolozzi, 
Cipriani, and others. The windows are of large s�ze, 
filled with stained leaded glass, the furniture berng 
birch richly inlaid. The electric illumination is car
ried out by shaded ceiling and wall lights, giving a soft, 
resUul effect. The lounge is on the same deck, and is 
paneled in oak with an appropriate ceiling to match. 
The same scheme as regards · windows is followed, the 
stained glass carrying fig�res of illustrious poets, 
painters, dramatists, 

"
ttnd philosophers. The smoking 

saloon is of a somewhat heavier appearance, the walls 
being embellished with figured leather, the upholstery 
of the furniture to match the prevailing color being a 
rich mahogany hue. 

Many important innovations, which will be greatly 
appreciated, have been introduced for the convenience 
of the first-class passengers. Communication between 
the various decks is facilitated by an electric lift ; a 
feature first suggested to the Cunard Company by a 
member of the editorial staff of the SCIENTIFIC AMERI

CAN Another new feature is a large gymnas!tup, 
fitt�d with an ample variety of apparatus. Turkish 
baths consisting of the usual hot, temperate, and COOl
ing rooms, with plunge bath, massage couches, and 
shampooing rooms, are also provided, while the con
veniences in this direction are further supplemented 
by three electric baths. Photographers �ave � da:k
room placed at their disposal, and there IS an mqmry 
office, at which every }dnd of touring information 
desired by the traveler can be gained. 

The second-class accommodation is immediately 
abaft that provided for the first-class passengers, and 
consists of dining saloon, smoke room, and drawi�g 
room for ladies. The staterooms are decorated rn 
white paneling ; the smoke room is framed in oak, 
with walnut dado, the furniture being in harmony 
with leather upholstery. The ladies' room is in satin
wood embellished with inlaid panels, with mahogany 
furniture and dado lincrusta ceiling, parquetry floor
ing and stained-glass windows. The dining saloon 
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also extends the full width of the ship, and is finished 
in white and gold. By placing the second-class quar
ters on the same level as the first-class, the same 
advantages as regards loftiness, spaciousness, ventila

tion, and lighting have been insned. 
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while a great space is available in the large open 
'tween decks, clear of all obstructions, for exercise and 
recreation. 

The vessel is equipped with large storerooms and 
refrigerating chambers for the carriage of provisions. 

winches are installed for handling baggage and stores. 
On the boat deck aft is the Marconi station, while the 
ship is also equipped with submarine signaling appa
ratus. As already mentioned, the "Adriatic," in com
m on with the other ships of this line, has not been 

One of the Landings of the Main Stairway. 'fypical First·Class, Single-Berth Stateroom. 

'rhe third-class quarters are abaft the second-class, 
and to a certain extent in the fore part as well. Here 

spacious dining, smoking, and sitting apartments iue 
provided. finished in white framing and teak dado, 

The immense tonnage of the ship gives a very large 

cargo-carrying capacity, the loading and discharging 
arrange�ents for' which are of the latest and most 
efiicient type. Noiseless and rapid-working electric 

stern View, Showing Great Depth of the Plated Structure of the " Adriatic." 

built for speed, the voyage occupying some eight days 
between the two continents ;  but in regard to luxury 
and comfort in travel, she represents the latest expres
sion of the shipbuilder's craft. 

The Writing ROOlU. 

The Smoking Room. 

THE WHITE STAR LINER CI ADRIATIC "-THE LARGEST SHIP AFLOAT. 



CHARLES HAYNES HASWELL. 
By the death of Charles Haynes Haswell, New York 

city has lost one of its oldest" best-known, and most 
esteemed citizens, and the engineering world one of 
the most distinguished members

' 
of the profession. It 

is not often that the scope of a man's genius is matched 
by the term of his years of li

'
fe in so ' generous a meas

ure as in the case of Mr: Haswell, who was not only 
endowed with an uncommon sh'are of the mental and 
physical qualifications which a�e ne

'
cessary to the make

up of a successful p ractical engi neer, but who con
tinued in the prosecution of his work; 'uninterruptedly, 
for over three-quarters of a century: Time laid its 
hand gently upon this veteran, and ' on the occasion of 
his last visit to this office, a few weeks before his 
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Mr. Haswell's services were accepted, and he was 
enroll!"d as a naval engineer , in the year 1836. His 
promotion was speedy, and after some years duty as 
Chief Engineer, the formal title of Engineer-in-Chief 
was conferred upon him in the year '1845, ' He was the 
first to obtain this rank, which he h'eid until the year 
1851.  His work during this period included the de
signing of the complete machinery for ten warships, 
in which was embodied several of his own original 
mechanical improvements. 

Mr. Haswell .wal:) a man of fearlessness and inde
pendence of character., particularly where ,his pro
fessional convictions were concerned, and when the 
absurd proposal was 'made to build the "Missouri" 
with horizontai ' smokestack, the: young engineer op· 
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cult early building roundation problems in New York. 
He was the engineer in charge of the costly improve· 
ments now being carried on at Riker's Island, to the 
oversight of which he devoted much time in recent years. 
At the time of his death he held the position of Consult· 
ing Engineer to the Board of Apportionment, and in 
spite of his great age he went three times a week to 
his office for the performance of the duties incidental 
to this last-named position. Perhaps his earliest claim 
to distinction was Mr. Haswell's construction of the 
first steam yacht, for whose designs he was entirely 
responsible. He launched the craft in the year 1837 
on the East River, and it is upon this fact that his 
right to be known as the father of the steam yacht is 
based. To the world at large, however, Mr. Haswell's 

death, his erect 
carriage a n d  
brisk, almost 
jaunty, s t e p 
gave little in
dication t h a t  
he bore upon 
h i s  shoulders 
the burden of 
close upon a 
c e n t u r y  o f  
years. 

r---------�--------------�--.�--����--------------------� 
name is most 
familiar as the 
a u t h o r  o f  
" H a s w e l l ' s  
P o c k e t ·  

Mr.  Haswell 
was essentially 
a New Yorker. 
Born May 22, 
1809, in North 
Moore Street, 
he was identi
fied with this 
city by the ties 
o f reSidence, 
active profes, 
sional life, and 
s t r o n  g affec
tion. A f t  e r 
completing his 
education, and 
at the age of 
nineteen, h e  
commenced his 
p r o  f e s : 
sional 1ife ' in ' ' 
t h e  b o i l e r  
w o r k s  o f  
James P. All
aire, the well
k n o w  n iron
master. It was 
at this time 
that he took a 
step, w h i c h 
w a s  destined 
both to bring' 
honor to him
self and place 
at the disposal 
of one of the 
g o v e r n 
ment depart
ments the ser
vices of omi ' of 
the ablest en
gineers of the 
time. In the 
year 1835 he 
offered his ser
vices to the 
Navy Depart
ment in a let
ter which is of 
such timely in
terest that we 
give it in full : 

NEW YORK, 
Jan. 12, 1835.  
Sir :  Under-

standing that 
our g o  v e r n -
ment are about 
making experi-
m e n  t s with 
steam and the 
steam engine, for the purpose of ascertaining the 
practicability of their application

, 
for naval purpo�es, 

it has induced me to address you, requesting such 
information on the subject (as you� leisure and in
clination will warrant your attention to it) both as 
respects the manner in which the 'proposed inquiries 
are to be made, and the objects d�si;ed to be accom
plished. My object is the tender of ' my services as a 
steam engineer and draftsm�n, be

'
ing " ,particul�rlY 

anxious to pursue my profession in the employ of the 
government. Yours very respectfully, 

CH�RLE
'
S H_ HASWELL. 

To Hon. Campbell P. WhHe, 
Chairman Comm. on Naval Affairs. 

. . _l J 

..y ti/I. /1. )vL� � t-d(.. ! ' � -

posed the proposition with such zeal as to cause his 
suspension. The failure of the ship; which he had 
predicted, so greatly enhanced his professional reputa
tion, that his reinstatement was promised if  he would 
apologize to his superior officer-a condition which 
he, with dignity, refused to accept, stating that he 
would rather submit to injustice from others than do 
it to himself. Mr. Haswell re-entered the service of 
the navY, and after his final retirement engaged in 
engineering practice in New York. For over forty 
years he was surveyor for steamships for the Marine 
Underwriters of New York; he designed the buildings 
on Hoffman Islan d ;  built the crib bulkhead at Hart's 
Island; and solved successfully some of the most diffi-

" 
book," which 
has a i r  e a d  y 
passed through 
no less than 
sixty editions. 
It is still a 
w e l l  - known 
and w i d  e l y 
used technical 
book of refer
ence. His other 
work was his 
" R  e m i n i s 
cences of an 
Octogenarian, " 
a book of mem
oirs covering 
old New York 
from 1816 to 
1860, 

On the so
c i a l  s i d e  o f  
h i s  character 
and personal
ity Mr. Has
well was de
cidedly attrac
tive, and he 
was beloved by 
a wide circle of 
acquain ta n c e .  
To the very 
last, his figure 
was familiar in 
his favorite re
sort, the Engi
neers' Club. 

F r o m  t h e  
very year of its 
foundation, Mr. 
Haswell was a 
frequent visit
or at the of
fices of t h e  
S C I E N T I F I C  
AMERICAN, and 
the friendship 
formed w i t  h 
its proprietors 
sixty years ago 
continued t 0 
the very end, 
Mr. H a s  w e ll 
ha ving express
ed the deepest 
regret at the 
recent decease 
of Mr. Orson 
Desaix Munn. 
His G Nn death 
resulted from 
an accidental 
f a l l  i n  h i s  
dining room, 
w h i c h dislo
cated his shoul
der. The pain 
a n d  s h o c k  

proved too much for a vitality whic!. in the opinion 
of his physician, but for the accident would have 
probably carried him to the century mark. 

• • • 

The American consul at Nankin utters a caution to 
his fellow-countrymen, who spend lavishly on illus
trated catalogues, on thick paper, handsomely bound, 
which appear to be highly prized by the Chinese at 
Nankin, where the supply is at times unegual to the 
demand. As the English language is not yet a general 
accomplishment among the citizens, the consul made 
inquiries, and discovered that the leaves of the cata, 
logues were beine: used as inside soles for shoes. 
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ECLIPSE OF THE SUN IN JULY, 1907. 

.BY FREDERIC U. HONEY, TRINITY COLLEGE. 

The form of the moon's path in space, which is the 
resultant of two motions-the earth's revolution round 
the sun, and that of the moon round the earth-was 
shown in an article "How Eclipses Occur," published 
in the SCIENTIFIC AMERICAN for August 11, 1906. 

The motion of the moon is so slow in comparison 
with that of the earth, that each day the earth tra
verses a distance equal to three and one-third times 
the diameter of the moon's orbit. As a consequence, 
the form of the moon's path projected on the plane 
of the ecliptic is a curve without inflection ; i. e., it is 
always concave toward the sun. 

But the moon's path relative to the earth may be 
studied without reference to its path relative to the 
sun, for the same reason that the earth's orbit is 
usually studied without any reference to the fact 
that the sun itself is traveling through space. 

The eclipses for this year are as follows : January 
13, a total eclipse of the sun ; January 29, a partial 
eclipse of the moon ; July 10, an annular eclipse of 
the sun ; July 24, a partial eclipse of the moon. 

As the diameter of the earth's orbit is  three hun-
dred and eighty-nine times that of the moon, it is im
portant to emphasize this great difference in a study 
of solar and lunar eclipses. The diameters of the 
orbits of the earth and moon are correctly propor
tioned in Fig. 1 ;  and in order to compare them within 
the limits of this page, the moon's orbit is represented 
by the very small circles at the dates of the eclipses 
of the sun and moon in July. The diameter of the 
sun, which is about one and four-fifths the 
diameter of the moon's orbit, is also cor-
rectly proportioned in the drawing. Fig. 1 
also represents approximately the relative 
diameters of the sun and moon, which are 
very nearly in the same proportion as the 
diameters of the earth's and moon's orbits. 

In an examination of the positions of 
the earth and moon relative to the sun 
during the eclipse in July, the moon's orbit 
is shown in Fig. 2 on a scale large enough 
to make clear the conditions which result 
in an eclipse. The plane of the moon's 
orbit is inclined at an angle of a little over 
five degrees to the plane of the ecliptic. 
That part of the orbit which is above the 
plane of the ecliptic is represented by the 
heavy line ; and the part which is below, 
by the fine line. 

The point N is the ascending node, where 
the moon's orbit pierces the plane of the 
ecliptic. The lines joining the ascending 
and descending nodes with the center of 
the earth are the intersections of the plane 
of the moon's orbit with the plane of the 
ecliptic. Each line slowly changes its direc
tion while the- earth is revolving round the 
sun, i.e., it does not move into parallel 
positions. 

The position of the moon is shown each 
day from July 8 to the 1 3th. From the 
8th to the 1 0th she will be below the plane 
of the ecliptic, and will reach the ascend
ing node on the 10th, but the eclipse will 
occur before the node is reached, and con-
sequently will be visible in the southern 
hemisphere. The moon will pass apogee 
the day before the eclipse ( the 9th) and 
will be very near her maximum distance from the 
earth. She will therefore subtend an angle which 
will differ a very little from its minimum value. The 
sun's apparent diameter will be a little over two min
utes greater than the moon's, notwithstanding that the 
earth will have recently passed aphelion, and the sun's 
apparent size reduced to almost a minimum. The re
sult will be an annular eclipse visible from a limited 
area of the earth's surface. 

It is noticeable that the seasons for eclipses recur at 
intervals of about six months, and that two or more 
eclipses may follow at intervals of about two weeks, 
when sufficient time has elapsed for the moon to make 
about one-half her revolution round the earth from one 
node to the other. 

The recurrence of the eclipse seasons at intervals 
that average a little less than half a year is due to the 
gradual twisting of the line of nodes. Fig. 3 shows 
the position of the as�ending node at each of the dates 
attached, from 1890 to 1909, during which period the 
ascending and descending nodes make a complete revo
lution in a direction ( indicated by the arrow ) con
trary to the moon's motion in her orbit. The positions 
of the descending node are omitted to avoid confusion. 

One June 16, 1890, the moon passed the ascending 
node. On that day there was an annular eclipse of the 
sun. The moon will pass the same node on June 16, 
1909. The period of twenty years includes forty-six 
eclipses of the sun, and thirty of the moon. A lunar 
appulse occurs three times. The following table gives 
the dates of eclipses from 1890  to 1909 inclusive. and 
is arranged to show the effect of the rotation of the 
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Eclipses of the Sun and Moon from 1890 to 1909. 

1890 June 2, 16 . . . . . . . Nov. 25, Dec. U 
1891 May 23, June 6.N ov. 15, 30 
1892 Apr. 26, May 11.0ct. 20, Nov. 4 
1893 Apr. 15 . . . . . . . . .  Oct. 9 
1894 Mar. 20, Apr. 5 .. Sept. 14, 28 
1895 Mar. 10, 25 _ . .  Aug. 2·), Sept. 3, 18 
1896 Feb. 13, 28 . . . . . .  Aug. 8, 22 
1897 Feb. I . . . . . . . . . . July 29 
1898 Jan. 7, 21 . . . . . .. July 3, 18. . . . . .  . .  Dec. 12, 27 
1899 Jan. ll . . . . . . . . . .  June 7, 22 . . . . . . . .  Dec. 2, 16 
1900 . . . . . . . . . . . . . . . . . May28, June 12 . . . Noy. 21 
1901 . . . . . . . . . . . . . . .  _ .May 3, 17 . . . . . . . . .  Oct. 27, Nov. 10 
1902 . . . . . . . . . . . . . . . . .  Apr. 8, 22, May 7 .. 0ct. 16, 30 
1903 . . . . . . . . . . . . . . . . .  Mar. 28, Apr. 11 . .  Sept. 20, Oct. 6 
1904 . . . . . . . . . . . . . . . . .  Mar. 16 . . . . . . . . . . Sept. 9 
1905 . . . . . . . . . . . . . . . . .  Feb. 19, Mar. 5 . . .  Aug. 14, 29 
1£06 . . . . . . . . . .  , . . . . . .  Feb. 8, 22 . . . . . . . . . .  July 20, Aug. 4, lQ 
1907 . . . . . . . . . . . . . . . . .  Jan. 13, 29 . . . . . . . .  July 10, 24 
1908 . . . . . . . . . . . . . . . . .  Jan. 3 . . . . . . . . . . Juue 28 . . . . . . .  Dec. 7, 22 
1909 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Jur,e 3, 17 . .  _ _  . Nov. 26. Dec. 12 

line of nodes, which results in advancing the dates 
of the eclipse seasons. Usually there are two eclipse 
seasons in the year ; but when an eclipse occurs very 
near the beginning or the end of the year there may 
be included in that particular year three eclipse sea
sons. This is illustrated in the years 1898 and 1899. 
The meaning is obvious. An eclipse season belongs 
partly to one year and that which immediately follows. 
December 12, 27, 1 898, and January 11, 1899, belong to 
the same eclipse season. The year 1908 will also 
include three eclipse seasons. 

Rg:2. 

AnCient Len8e8. 

Contrivances for bringing the rays of the sun to a 
focus in order to produce combustion have been em
ployed almost from time immemorial. A curious pro
posal bearing on this point is made by Aristophane.s 
in his comedy of the "Clouds." Strepsiades, the hero 
of the play, is greatly harrassed with debts and has 
not the wherewithal to pay. He therefore proposes to 
his master to get a stone at some chemist's shop of 
the kind with which they kindle fire, and when the 
clerk is entering the suit, to stand at some distance 
and melt it out. As the writing tablets then in use 
were probably thin boards covered with a still thinner 
coating of wax on which the writing was done with a 
pointed instrument, it would not require great heat to 
effect the purpose. Besides, if, as seems to have been 
the case and custom, burning-glasses were used to 
kindle fires, they must have been of considerable size 
even. in a country like Greece, where the sun shines 
very hot most of the year. Moreover, we are told, 
they were kept in the chemists' shops for this pur
pose. If by any mishap the sacred fire watched over 
by the Vestal Virgins in Rome went out, it was re
kindled by means of a burning-glass. Polybius, when 
speaking of the siege of Syracuse by the Romans, B. C.  
214, relates that they were unable to take it from the 
side of the sea because of the engines employed against 
them by Archimedes, unquestionably the greatest me
chanician of the ancient world. Says he : "So true 
is it that one man and one intellect properly qualified 
for the particular undertaking is a host in himself 
and of wonderful efficacy." The Romans were confi-

dent that they could take the city "if 
one man could be got rid of." He might 
have added with equal truth that when 
a man appears in a world wholly unpre
pared to comprehend him, not only are 
his thoughts neglected, but his discoveries 
forgotten. The story that Archimedes 
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set the ships of the Romans on fire by 
means of burning-glasses is not found in 
any author who lived near his time. 
Moreover, the captains of the vessels 
would hardly be so obliging as to hold 
their vessels stationary in order that the 
old philosopher might work his will on 
them. Yet the marvelous feats he ac
complished on the same occasion and 
vouched for by credible witnesses are 
scarcely less incredible. It may be accept-
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ed as certain that Archimedes produced 
wonderful effects by means of his lenses, 
whether they were made of glass or of 
some other materiaL That the ancients 
as late as the age of Plutarch knew noth-

I .July 1907. f F�l 

ing of spectacles is clear from the nega
tive testimony of this writer, whose works 
might be superscribed "Concerning All 
Things and Some Others." In one of his 
table talks he tries to explain why old 

j 
! 

I 
: 
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people, when reading, hold the book at 
some distance from the eyes. He finds 
the reason to lie in Plato's theory of vis
ion, which he also holds. This philoso
pher maintained, in common with almost 
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ECLIPSE OF THE SUN IN JULY, 1907. 

Water in the Earth. 

In a discourse recently delivered at the Royal In
stitution in London, in regard - to ore deposits and their 
distribution and depth, Prof. John W. Gregory presents 
an astonishing view of the condition of water at tem
peratures above its critical point. It is evidently his 
opinion that the elements of water are not combined 
with each other above the critical temperature of lique
faction, for he says : "Water, although its constitu
ents may come from vast depths within the interior, 
is limited to a depth of perhaps only six or seven 
times the depth of existing mines. The lower limit is 
due to the internal heat of the globe. Now 
water cannot exist at a temperature higher than its 
critical point, 687 deg. F. At depths below 
about 37,000 feet the temperature would be above the 
critical point of water, which therefore could not exist 
as such. Its elements would be given forth as sep
arate gases from the slowly cooling magma ; the gases 
would rise, and having passed into a zone with a tem
perature below the critical would combine to form 
water." The author has confused the critical tempera
ture of liquefaction, 358 deg. C., with the temperature 
of dissociation of water, which is probably about 2,500 
deg. C. The only change which water undergoes at 
its critical temperature is the loss of its surface where 
it is in contact with a gas or vapor, no matter how 
great the pressure may be. If the view set forth in 
the quoted extract were true, the maximum tempera
ture to be obtained by the combustion of hydrogen 
and oxygen would be 687 deg. F., which is near the 
boiling point of mercurY.-Ch em. News. 

all the thinkers of antiquity, that sight is 
produced by a sort of fluid substance pass
ing from the visible object to the eye, 
somewhat in the shape of a cone, the eye 
being the apex. When the organ becomes 

weakened by age this attenuated substance is too in
tense to permit normal vision ; so in order to weaken 
it the object must be held farther away. He finds a 
confirmation of this theory in the habits of those 
animals that seek their prey by night when their sight 
is  most acute. The fluid emanating from the object 
is  too strong to be properly commingled with the power 
of vision, as he expresses it, possessed by these ani
mals, but is so weakened and diluted by the surround
ing darkness as to enable them to see at their best. 
This may seem to us very pueril e ;  it ceases to be so 
when we rem.ember that to this day no one has been 
able to answer the question, How do we see ?-Dr. 
C_ W. Super in Popular Science Monthly. 

,. . . . ..  

completion of One Tube of tile Belmont Tunnel. 

Engineers walked through the north tube of the 
Belmont tunnel on May 16 from Manhattan to Long 
Island City and then returned to the meeting point of 
the two shafts to celebrate the nominal completion of 
one of the most remarkable tunnel engineering jobs 
on record. Shields of the north bores joined about 
midway between the Man 0' War reef in the middle of 
the river and Long I sland City, the connection being 
made in solid rock. 

The north tube will bf ready for trains of the New 
York and Long Island R�nroad Company by August 1 .  

It will  be at least two months, according to St. John 
Clarke, one of the engineers in charge, before connec
tion will be made in the second or sO\ltueast tunnel 
between the reef and Long Island City, 



BUILDING A TOWN SITE BY SUCTION DREDGE. 
BY DAY ALLEN WILLEY. 

In a recent issue of the SCIENTIFIC AMERICAN ap
peared an interesting description of how the city of 
Galveston is being rebuilt upon the sand-but sand 
of such a character that the community can well be 
said to be upon a solid foundation. The work which 
is being done in raising Galveston Island farther 
above the sea level is indeed a noteworthy engineer
ing feat, and is an indication of what can be accom
plished by using the modern suction dredge. 

It is an interesting fact, however, that another site 
for a city is being created on the New Jersey coast
entirely by mechanical methods-which in magnitude 
rivals the undertaking at Galveston. The town of 
Cape May, N. J., takes its name from the point which 
marks the junction of Delaware Bay and the Atlantic 
Ocean. The community is  situated a few miles north 
of the cape proper on the Atlantic coast. It occupies 
a portion of a low flat peninsula. From the northern 
end of Cape May to what is known as Cold Spring 
Inlet the formation is principally salt meadows, a por
tion of which is covered with water at high tide, and 
during storms is frequently completely submerged. 
With the exception of a row of sand dunes immediate
ly upon the beach, all of this land is but a few feet 
auove the sea level even at low tide. Like other 
marshes of the same character, it is densely covered 
with grass and other vegetation, and its formation 
near the surface is a mixture of loam and clay, which, 
on account of the action of the water, has become a 
mud bank covered with slime. This portion of the 
seacoast has been entirely valueless, and a menace to 
the public health on account of the gases arising from 
it ; while it has been a prolific breeding place for 
mosquitoes. 

About two years ago the idea of making some use 
of this marsh meadow was agitated. An investiga
tion was made by engineers, who decided that it could 
be filled in by 
means of hy
draulic excava
tors to such a 
distance above 
high tide as to 
prevent its be
ing submerged, 
and could thus 
ue utilized for 
a town site, or 
for some other 
purpose. T h e  
question n e x t  
arose as to the 
best method of 
obtaining t h e  
e n- 0 r 
amount 
terial 
would 

m 0 u s 
of ma

w h f c h  
be re-

quired to raise 
the meadow to 
the proper alti
tude. With the 
approval of the 
government, i t 
was decided to 
entirely remove 

The Discharge End of the Pipe. 

a section of the formation adjacent to Cold Spring 
Inlet-to form a harbor of refuge for sea-going ves
sels, by enlarging the inlet from its present depth of 
8 feet at low tide to a minimum depth of 3 5  feet, the 
average depth of the harbor to be at least 3 5  feet. 
An idea of the extent of the project can be gained 
when it is  stated that the area to be filled in com-

Scientific American 

prises about 5,000 acres, extending about four miles 
north and south with a width varying from one to 
three and a half miles. All of this land is to be 
raised to a minimum height of 15 feet above its ordi
nary level, allowing sufficient grade for the con-

Interior of the Ladder, Showing Shaft Driving the 
Agitator and the Bearings in Which the Shaft Rocks. 
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but that at Cape May will require the removal of 
over 30,000,000 cubic yards before it  is  entirely com
pleted, and will probably be the most extensive exca
vation project which has yet been attempted in the 
United States. 

In the scheme at Cape May it may be said that the 
marsh land is literally turned upside down-but a 
small portion of the material on the surface being 
available for filling, and the bulk of it being secured 
from below the water level. To excavate and remove 
the material a type of excavator has been placed in 
service which differs radically from the majority of 
machines of this class. Perhaps the most interesting 
feature of the type of dredge that is employed is the 
agitator, by which the material is loosened and sep
arated. This is a powerful circular cutter consisting 
of curved steel blades set in a framework which is 
designed on the principle of the ordinary cutter on a 
lawn mower. The outward end of this cutting head 
on the largest dredge is 8 feet in diameter and 6 feet 
in length. As the illustrations show, it is attached 
to a steel shaft leading backward to an engine mount
ed on the front portion of the dredge, which is used 
exclusively to revolve it. This engine is of 200 horse
power. The cutting head and its driving cylinder are 
suspended in what is termed a ladder, which is set 
into the forward portion of the hull and is connected 
by swinging joints, so that it can be raised and lower
ed by a block and tackle extending from the outward 
end of the ladder over a heavy wooden framework 
bolted to the hull. On the largest dredge in service, 
the "General Mackenzie," this ladder is 75 feet in 
length. It also supports the suction pipe leading into 
the cutting head. The pipe is 30 inches in diameter, 
and it is connected with a centrifugal pump which is 
driven by a three-cylinder engine of 1,500 horse-power, 
the cylinders being 42, 28, and 14 inches in diameter 
respectively. The discharge pipe served by the pump 
is also 30 inches in diameter. It is constructed in sec-

tions, and it is 
supported in the 
w a t e r  u p o n  
pontoons in the 
usual manner. 

Stern View of the " Mackenzie," Showing Discharge Pipe. 

As may be 
imagined, this 
excavator is of 
very large ca
pacity. It will 
take out 10.009 
cubic yards of 
material in a 
day of ten 
hours, �nd dis
charge it at a 
d i s t a n c e  0 f 
7,000 feet, or 
over one mile 
from the point 
of excavation, if 
desired. When 
in service, the 
excavator works 
entirely u p  0 n 
t h e  submerged 
formation. The 
cutting head is 

struction of suitable sewerage and drainage systems. 
The section of meadow which will be entirely remov
ed contains nearly 500 acres, and most of it will be 
excavated to a depth of nearly 40 feet below the sur
face of the water, in order to secure sufficient "filling" 
for the town site. The Galveston project calls for the 
moving of about 11,000,000 cubic yards of material ; 

pressed against 
the bank, and rapidly disintegrates the earth and 
other material, causing the portion above to become 
undermined and fall into the water, where it becomes 
so loosened that it can be drawn through the suction 
pipe in a semi-liquid state, and readily carried to the 
point of discharge. Each of the excavators is moored 
by spuds of Oregon pine, and can be readily handlec" 

Agitator Lilted, Showing Design or' Cutting Head. 'l'he Agitator and Suction Pipe Submerged and in Operation. 

BUILDING A TOWN SITE BY SUCTION DREDGE. 



by means of swing lines, which are controlled by 
auxiliary engines devoted entirely to this purpose. 
All of the larger dredges are provided with individual 
electric light plants; so that the work can be carried 
on night and day if  desired. On the largest excavator 
a crew of fifty men is employed, divided into shifts of 
eight hours each. This number is  sufficient for all 
pu rposes requiring manual labor. 

As fast as the meadow is filled in to the requisite 
height, the pipe lines are removed to another section. 
Around it is constructed a dam of earthwork, with 
openings or weirs left at frequent intervals through 
which the water escapes. On the section of the ' filled 
land nearest the ocean, the water discharged through 
the conduits has been carried into the sea by means 
of a pipe line. By employing this method, the only 
work required, except that performed by the excava
tors, has been to grade the surface with horse machin
ery. Fortunately, most of the material which has 
been taken out of the meadows consists largely of 
sand, from which the water escapes quickly, leaving 
a dry and firm formation. Already an eight-story 
hotel has been constructed upon this made ground 
without any difficulty due to settlement. 

It can well be said that a new city is  being created 
upon this worthless salt marsh, for the portion which 
is being filled in is of sufficient area to allow 7,500 
dwellings to be erected in addition to the necessary 
space for streets and avenues. A sewerage system is 
being constructed which will drain into Delaware Bay ; 
but owing to the slight fall, the system will be served 
by a pumping station having a capacity for handling 
360,000 gallons an hour. At the present time, five 
excavators are removing the marsh to a depth Of 
about 40 feet at the rate of ten acres a month. It  is 
an interesting fact that the largest of these dredges, 
which was designed by Mr. Frank Furst, of Baltimore, 
was built at Orange, Texas, and towed up the Atlantic 
C0ast to SpalTows Point, where its machinery was in
stalled. It  was then taken by sea to the present scene 
of operations. This excavator probably has the larg
est capacity of any in the world for removing material 
by the suction method. The work is being performed 
under the supervision of Ellis Thompson, chief engi
neer, and Charles W. Tarr, resident engineer. 

. . .. .  -
A CURIOUS ILLUSION. 

BY GUSTAVE MICHAUD, COSTA RICA STATE COLLEGE. 

When we are looking at anyth�ng, the image of 
what we see paints itself on the retina as it would 
on the ground glass of a photographic camera, upside 
down. Through some nervous process we invert again 
t.he upset image and set it  or rather see it right. In 
the following experiment the opposite operation is 
made. An image which, through some artifice, is 
made to paint itself right side up on the retina is 
turned over by the general upsetting process and ap
pears to us to be upside down. 

'. Take two pieces of dark-shaded pasteboard. In the 
center of one, bore a pin hole. Near a corner of the 
other make a cluster of three pin holes arranged about 
as the angles of an equilateral triangle, and at a dis
tance of about 1-16 of an inch from one another. Lay 
on the table before you a well-lighted sheet of printed 
matter. Place the card with the three holes in con
tact with your eye, and through the cluster of three 
holes look at the center of the othEl.r card, this being 
placed between your eye and the printed matter at a 
distance of from two to four inches from your eye. 

The cluster of holes through which you are looking 
will then seem to you to be a single aperture and the 
single hole in the center of the card which you hold 
far away from your eye will seem to you to have 
vanished but, instead of it, you will distinctly perceive, 
on the same card, three holes through each · one of 
which you can easily read a different part of the 
printed text. These three holes are unlike those 
which you made on the card kept near your eye, for 
if the latter are arranged thus : 0 0 0 those on the card 
which you examine will be arranged in the opposite 
way : 0 0 0  and vice versa. 

As the single luminous hole on the card you hold 
at a distance from your eye is  still abnormally close 
to it, its image will be formed behind the retina or, 
in other words, the rays will strike the retina before 
meeting. In ordinary circumstances this fact causes 
the image to be blurred, but as, in this case, only 
thin pencils of light are admitted, the rays of which 
they are made may be considered as nearly parallel 
and a tolerably good image of the hole will be formed 
even at some distance of the point where the rays 
meet. Photographers take advantage of that property 
of a thin pencil of light whenever they use a small 
diaphragm to get "depth of focus." Moreover, as the 
pencils themselves strike the retina before having 
crossed each other, the triangle they form on the 
retina is arranged just as it is on the card, right side 
up. The nervous element, however, blindly upsets 
this image as it does upset ordinary inverted images, 
and this gives us the queer sensation of seeing upset 
what we know to be erect. 

If the card with the central hole is now slowly 
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drawn farther away from the eye the three luminous 
holes get nearer each other and finally unite into one 
and the same image. The position of this coincides 
with that of the retina. 

At that stage of the experiment, if the observer is 
short sighted, even to a slight degree, he will find 
that, on withdrawing the card still farther, nearly at 
full arm length, the three luminous dots reappear, 
but, this time, right side up. Owing to an abnormal 

A CUR!OUS OPTICAL ILLUSION ILl.VSTRATING 
INVERSION OF IMAGES. 

convexity of the crystalline lens the image is formed 
before the retina; the luminous pencils have crossed 
each other before striking the retina ; the image is 
inverted ; the eye inverts it again and it  is therefore 
seen right side up. 

. .. � . 
AN X-RAY STEREOSCOPE. 

BY DR. ALFRED GRADENWITZ. 

In connection with the use of X-rays for medical 
purposes one of the most important tasks, as is well 
known, is to ascertain the location of foreign objects 
in the human body. Now the depth of such foreign 
bodies can be generally found only by taking two 
views from p oints ninety degrees apart. However, 
this process is frequently rather troublesome, requir
ing as it does a placing of the patient in different 
positions, which is not always practicable. Moreover, 
the heavier bones frequently prevent the taking of 
such views. 

Endeavors have therefore been made of late to pro
duce stereoscopic X-ray diagrams, and to deter.mine 
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THE X-RAY STEREOSCOPE INVENTED BY DR. GILLET 
OF BERLIN. 

from the plastic picture the desired depth. In this 
process, however, which has been applied with more 
or less success, the relief is only apparent, being due 
to the lack of sharpness of a combined picture pro
duced by superimposing a negative and a positive 
X-ray diagram. The results derived from the inspec
tion of such pictures thus hardly justify the expend
iture of time and trouble made in preparing them. 

Dr. J. Gillet, a military surgeon, of Berlin, has 
suggested a novel method, dispensing with the pro-

duct ion of relief effect and securing in place thereof 
an accurate measure of the depth in question. The 
"X-ray stereometer" invented by him and constructed 
by Heinz, Bauer & Co. is based on the well-known 
principle of stereoscopic vision. 

If two corresponding stereoscopic picture points 
( that is to say, two corresponding points on photo

graphs of the same object, obtained by displacing the 
objective through the distance between the eyes) be 
inspected in such a way that the left-hand picture is 
observed by the right eye, and the right-hand picture 
by the left eye, the convergence of the optical axes 
will result in the two corresponding points being com
bined to a stereoscopic picture sRspended in space, 
the crossing being the point at which the picture 
appears. '  This point can be located in the following 
manner with the naked eye : 

A pointed object, e . .  g., JL pencil, is kept midway 
between the two corresponding points, immediately 
in front of the latter, and while the pencil is slowly 
approached toward the nose at right angles to the 
plane of the picture, both eyes should attempt simul
taneously to fix the picture points and the point of 
the pencil, when the former will be found to approach 
each other more and more as the pencil point is 

. moved a way from them until they finally coincide 
with the latter at a single point, the crossing in ques
tion. Whenever the pencil is moved a short distance 
sideways, forward, or backward, the crossing is at 
once decomposed into two different points, thus show
ing the accuracy with which this point is located. 

The distance of the crossing from the two corre
sponding picture points is dependent on the distance 
between the eyes and the picture and, on the other 
hand, on the mutual distance of the axes of the eyes, 
being the greater as the latter is smaller and the 
former greater. The distance of the eyes from the 
picture has, however, alone to be taken into ' account 
in ordinary practice, the mutual distance of the axes 
of the eyes being generally constant, viz., equal to 
about 65 millimeters ( 2 .6 inches ) .  

From the above, it will be readily understood why 
it is only necessary to prepare two corresponding 
X-ray diagrams with a lateral displacement of the 
X-ray bulb of some 65 millimeters, in order imme
diately to read ( after adjusting for the crossing with 
the naked eye) the distance between the X-ray plate 
and the foreign body in question ; the vertical dis
tance between the anticathode and photographic plate 
( Viz., the focal distance ) should obviously be given. 

The parallel extensible brass tubes a a', b b', C c', 
consisting of three sections, correspond, when fully 
extended, to a focal distance of the X-ray tube of 24 
inches, which, after folding c c', decreases 20 inches, 
and after also folding b b' from 4 inches to the 
smaller focal distances of 1.6 inch and 1.2 inch re
spectively; 

The glass plate, s, provided with a vertical milli
meter scale, serves as searcher, and is adjusted longi
tudinally of the instrument and transversely of the 
X-ray shade of the foreign body in question, by means 
of two special pinions. The millimeter scale plays 
the same part as the pencil point in the fundamental 
experiment described above, allowing the depth of the 
stereoscopic image to be determined. By means of 
two pointers the foot points of the stereogram can 
be so adjusted with regard to the lenses d and d', 
as to be traversed by the lines of vision striking the 
picture. These lenses, secured to the front ends of 
the brass tubes, c c', are situated apart a distance of 
2.6 inches. 

Measurements are carried out by means of the ap
paratus in the following manner :  

The X-ray stereogram, covered with a squared cellu
loid sheet, is so adjusted that its foot points coincide 
with the pointers. The tube having then been drawn 
out to the actual focal distance, the stereoscopic pic
ture should be searched by means of the glass plate, s, 
until it is cut by the vertical black line on the glass 
scale. The distance of the giass plate from the stereo
gram should finally be read on the millimeter scale, 
whereby the distance of the foreign body will be 
obtained. 

This process, it is true, implies the capacity of 
stereoscopic vision, that is, the capacity of imparting 
to the axes of the eyes a certain convergence toward 
the center. In the case of observers lacking this 
capacity or having no practice in this respect, the 
process will be a little more complicated :  

The right eye having been closed, the glass scale 
should be so adjusted by means of the left eye that 
its black middle line passes through the right-hand 
shadow of the object in question. The left eye should 
next be closed and the right eye be used in the same 
way for adjusting the left-hand shadow. After thus 
finding a position of the middle line in which both 
requirements are complied with without any altera
tion, that is, simultaneously, the scale line will have 
been brought to the proper position, and by simply 
reading its distance from the plate on the scale of the 
pinion, the height of the foreign body above the sur
face of the plate will be found. 
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RECENTLY PATENTED INVENTIONS. 

P«:rtainlng to Apparel. 

held or restrained in bed, and the invention 
relates particularly to restraining of limbs, 
arms and legs, of the patient. 

BRICK-SUPPORTING PALLET.-B. JAC
QUART, South River, N. J. The invention re
lates to brick-supporting pallets and to a 
truck for passing the same into and out of 
the kiln. In reference to this invention it 

the flame is blown, since in any deflection of 
the flame, one or more of conducting exten
sions would receive heat, and the same be con
ducted into the lamp-body to the tubular por
tion of the wick-tube, keeping the latter suit
ably heated for retaining the fuel in melted 
fluid condition. 

plicable in connection with the mounth.g of 
the ' ertical spindles which carry the cutters 
used in finishing the edges of lumber, or in 
cutting matching tongue grooves. 

PULLEY.-J. B. DUNLAP, Tulsa, Ind. Ter. 

HAT-GUARD.-H. SAUNDRY, New York, 
N. Y. The ,purpose of the inventor is to pro
vide a guard applicable to any form or type 
of hat and comprising a ' strap and retaining 
sections, these sections being permanently at
tached to the hat in such manner that while 
securely held in position they are concealed, 
and the strap section being of such character 
that it can be expeditiously attached to or de
tached from the retaining sections. 

may be stated that a lot of 10,000 of these Housebold Utllities. 

More particularly this invention relates to 
drive pulleys for shafting, but comprehends 
the general subject of gear-wheels and similar 
driving 'or 'driven wheels. It is directed to 
the pulley or gear-wheel fastening means and 
also to a peculiar construction of a two-part 
hub. 

pallets have been in daily use for over seven BATH-CABINET.-JEANNE 'E. FRANCOUER, 
months without giving any trouble for re- San Francisco, Cal. This cabinet is organized 
pairs. 

CEMENT.-T. JONES, Acme, Texas. The 
Electrical Devices. object of the present invention is to produce a 

ELECTRIC ALARM-CLOCK. - J. F. ROD- material of the general nature of so-called 
GERS, New York, N. Y. The object of the in- Keene's cement, this inventor's product being 
vention is to provide a new and improved a material of the highest grade 'and excellence 
electric alarm clock more especially designed and made by the most direct and economic 
for use in factories and other places, and ar- method. Only one calcination is employed. 
ranged to give an alarm at predetermined \ Plasticity and ultimate hardness are brought 
hours, such as indicating the time for starting I about by chemical substances added together. 
and quitting work. PROCESS OF MAKING SMOKELESS 

PORTABLE ELECTRIC-LIGHT CABINET. POWDER.-M. A. G. HI MALAYA, Washington, 
-H. H. ROBERTS, Lexington, Ky. It -is espe- I D. C. The invention relates to an explosive, 
cially designed by the inventor to provide a composed of chlorate of potash, starch, and a 
portable apparatus which the patient can ap- siccative oil. It consists in a novel process in 
ply himself to the various parts of the body which chlorate of potash in an impalpable 
in home treatment and which shall be so con- powder is incorporated in the grains of starch 
structed as to be conveniently handled and without gelatinizing or destroying the struc
applied and which will permit various colors tural grains of the starch. 
of light to be separately or simultaneously APPARATU S FOR REFINING, AGING, 
used and which shall be free from all risk of MELLOWING, AND PURIFYING ALCO
fire. HOLIC LIQUORS.-J. F. DUFFY, Chicago, Ill. 

ELECTRIC HEATER FOR META L-WORK- One purpose of the improvement is to perfect 
ERS.-J. O. LUTHY, Austin, Texas. The in- a system in which automatically-operating 
vention is an electric heater of novel con- agents are involved for aging, refining, mellow
struction of parts and certain reagents form- ing, and purifying wines and liquors, the 
ing a bath for utilizing the electric current method employed being a continuous one, com
through the bath to raise to a red heat any mencing at the still or rectifiers, and ending 
piece of metal plunged into this bath. It en- at the receiving tank or cistern from , which 
abIes blacksmiths, machinists, and other metal the liquor is drawn off into barrels. 
workers to quickly and conveniently heat FOUNTAIN-PEN.-F. Y. BRENTON, Belle
metal to a welding temperature without the ville, Ontario, Canada. The invention refers 
use of a forge or a fire. to fountain pens such as are used chiefly for 

Of Interest to Farmers. 
the purpose of markfng goods or packing 
cases. The object is to' produce a pen of this 

CATTLE-GUARD.-C. LONG, Paha, Wash. class which will provide a reservoir for the 
ink, and which will provide means for feeding 
this ink in sufficient quantities to the pen
point. 

The invention pertains to improvements in 
cattle guards designed to be placed at railway 
�rossings or at other points along a railway, 
an object being to provide a g;uard of simple 
construction, that will prevent the crossing of 
cattle and without danger of hurting the 
animals' feet. 

DISK IIARROW.-C. N. CASS, Spangle, 
Wash. One 'purpose of the inventor is to con
struct a ,  disk. harrow or similar implement in 
two sections; a forward and a rear section, 
and IH·oy�t).ing In,e�ns whereby the sections can 
be adjusted independently or relatively to each 
other and' held in adjusted position, the parts 
being released for adjustment by the driver 
but the actual adjustment being performed by 
the team. 

HAY-STACKER.---c-D. D. OGILVIE, Lee, Nev. 

FINGER-GUIDE.-J. A. EVANS and J. F. 
WOLFF, Deer Lodge, Mont. The invention re
fers to instruments of the cornet or horn type, 
and its object is to provide a guide arranged 
to prevent or check all superfluous or upward 
movement of the player's fingers when raised 
from the actuated valves, thus facilitating 
speedy and difficult fingering. of quick passages 
in the piece to be played. 

EQUALIZING APPARATUS.-C. C. GRIMES, 
Haskell, Ind. Ter. In this patent the inven
tion is an improvement in equalizers compri.s
ing in connection with the platform and the 
frame in connection with which said platform 
is movable, means whereby the platform may 
be retained in the same plane or planes paral
lel to its normal position when depressed at 
any point throughout its surface. The inven
tion can be embodied in a bedstead and em
ployed in supporting car beds, wagon beds, in 
buffers, and the like. 

Hardware. 

MASONRY TOOL.-P. J. COURTNEY, Eliza
beth, N. J. The objects among others in this 
case are the provision of a tool for handling 

Mr. Stalder's invention refers to improvements the mortar in building construction, and form
in cultivators and more particularly to that ing the joints of the same between several 
class of cultivators designed to cultivate al- layers of building material. The inventor has 
falfa closely, destroying weeds, grasses, etc., combined with an ordinary trowel, in a man
without destroying the alfalfa plants. The ner that its usefulness is not impaired, a 
cultivator may be used for other purposes. jointer, comprising beads so arranged that 

The aim in this case is to provide a form of 
stacker, adapte,d especially for stacking hay 
from buck , rake,s, and to so construct the ma
chine that the fork conveyer can be speedily 
and conveniently raised and lowered, and 
wherein when the conveyer reaches the highest 
point in its ascent it will automatically dis
charge its load in such manner as to deliver 
the hay in the middle of the stack, rather 
than at one side, as most stackers do. 

CULTIV ATOR.-J. J. STALDER, Meade, Kan. 

PLOW.---R. J. VICKERY and J. J. DINS- they can be brought into action without in
M.oRE, Clark, S. D. The invention is an im- , convenience or toss of time as is attendant 
provement particularly in plows arranged in when these functions are performed py sep
gangs. The implement may be connected with arate devices. 
al!y suitable form of traction engine to which LOCK-BOLT.-U. G. SMITH, Lansford, Pa. 
end the inventors secure to the front side of The purpose of the improvement is to provide 
the draft . ,bar a triangular wooden draft a very simple and effective lock bolt adapted 
frame connected to the draft bar and having as a locking bolt and nut for an end of a 
a central iron draw bar extending across the vehicle axle, for example, or for use wherever 
frame at the middle thereof and provided at an ordinary bolt and nut is applicable and 
its front projecting end with an eye which it is desired to lock the nut and holt against 
may be , coupled with the traction engine or turning. 
other draft apparatus. 

Heating and Ligbting. Of General Interest. SHIELD FOR HEATING-COILS.-P. S. 
STRINGER F'OR STAIRCASES.-C. F. KNOTH, New York, N. Y. The coils are such S'l'EIBER, New York, N. Y. In the present as are used in schools, offices, stores, and other patent the, in'vention has reference to stringers buildings and places, and the object of the in

for staircases and the like, and the object of vention is to provide a shield arranged for the improvement is the production of a convenient and quick attachment to the coil stringer ' having joints of an improved form, without requiring any addition or a change giving the stringer great durability and in the construction and arrangement of the 
strength. A t points along the facing stringer heating coil. 
the material is pressed to give an ornamental CARBII)-FEED finish. GENERATORS.-N. 

FOR �CETYLENE-GAS 
D. SHAFFER and J. S. 

DENTAL INSTRUMENT.-A. B. PRENTIS. 
Marshfield; Ore. This instrument or appli
ance is adapted for holding the tongue and 
cheek away from the teeth while being filled 
or crowned and preventing access of saliva 
to them. The instrument may be quickly ap
plied in the position required for use, and 
causes no discomfort to the patient. 

SAFETY OR RESTRA INING DEVICE.
MAl3IUr, E. MCCALMON'l', "Tarren, Pa. The de
vice is especially designed for use in hospitals 
and asylums, or by the general nursing and 
medical profeSsion, fo], restraining the move
ments of the delirious, insane, or unruly, in
cluding infants and children, who have to be 

BENT.oN, Johnstown, Pa. The feeder com
prises a main discharge pan, and an inter
rupter or cut-off pan, rigid with said pan and 
both of said parts being secured to a shaft by 
the rocking or oscillation of which the desired 
operating movement may be given to the 
feeder. When properly proportioned to the 
size generator it is to feed, the device will 
drop approximately a uniform amount of car
bid at each operation. 

MINER'S LAMP.-R. L. GRAVES, Sumpter, 
Ore. This lamp is adapted for burning paraf
fin-wax or othpr solid fuel With a heat-con
ducting wick tube, the fuel is retained in 
fluid condition no matter into which direction 

with another piece of f1,'rn iture such as a 
bureau, a desk, or a chiffonnier, so as to be 
completely housed and concealed, and present 
the appearance of an .ordinary piece of furni
ture, and giving , at the same time the advan
tages of two or more pieces of furniture in 
one construction and thereby greatly econo
mizes space so that it ' may be located in a 
bed room or office without either offending the 
eye or losing for other purposes the value of 
the space it occupies. 

COOKING APPARATUS.-J. R. ADAMS, 
Kenosha, Wis. The invention relates to con
tainers adapted to Teceive vessels of partially 
cooked food, which' after having been brought 
to the boiling point or cooked for a short 
length of time in any suitable manner are 
tightly sealed and inclosed within the walls. 
The heat retllined in the vessel of partially 
cooked food is thus prevented from being dissi
pated and the f.ood continues to cook for a 
considerable length of time. Steam iJ pre
vented from escaping to moisten, warp, or soil 
the device. 

SAD-IRON.-J. F. WILLEY and E. W. WAT
S.oN, Versailles, Ill. The object of the im
provement among others, is the provision of 
a comparatively cheap, simple, and effective 
self-heating iron, presenting a neat appearance 
without any overhanging or cumbersome parts 
li/<ely to interfere with its proper use. This 
object is accomplished by the invention. 

+'lacbines and Mecbanical Devices. 

SJDWING-MACHINE HEMMER. - THERESE 
S. 2jACHAIRA, New York, N. Y. In this patent 
the invention , relates to hemmers designed to 
be .:tttllched to sewing machines, and has for 
its object to provide means simple in construc
tjon, effective in operation, and adapted to 
rl'adily form a hem of any desired width. The 
device is preferably attached to the presser 
foot of a sewing machine and disposed in 
front of and adjacent to the stitch forming 
mechanism. 

ADJUSTING DEVICE FOR CAMERA LU

POST-HOLE DIGGER.-D. A. GRAY, Chat
tanooga, Tenn. In the operation of this ma
{'hine the connecting rods being preferably set 
to regulate the depth of the cut as desired, 
the drive shaft may be turned, thus operating 
to turn the cutter to form a hole of the de
sired depth. Lugs are provided with clamping 
scrows so that when desired the casing may 
be held upon the main shaft with the springs 
under tension. 

GRAIN SEPARATING AND VITRIOLIZING 
MACHINE.-A. R. FERGUSON, Colton, Wash. 
The invention refers to improvements hi ma
chines for separating wild oats from wheat, 
barley, or other grain, the main object being 
to pro,ide means for treating the grain with 
a cleaning soluti.on to kill the smut germs, 
thus promoting the growth of the grain. 

Prhne Movers and Tlleir Acce ... sories. 

TURBINE.-E. L. SCHAUN, Baltimore, Md. 
Broadly stated, this apparatus involves a tur
bine of the radial flow type and which is 
coupled with an air compressor arranged to 
store air under pressure, which air is utilized 
for starting the turbine, and when that opera
tion becomes normal the air is employed to 
mix with a fuel forming a combustible com
pound which is burned in the combustion 
chamber of the apparatus, the expanding gases 
resulting from such combustion being directed 
through the turbine to drive the same. 

ROTARY ENGINE.-H. L. BAKER, Green
ville, and L. E. IRISH, Belding, Mich. The 
'invention consists in the construction and ar
rangement of abutment valves ; in the con
struction and arrangement of the revolving 
piston ; in means for connecting this piston to 
its driven shaft, and also further in the spe
cial combination with the piston, cylinder, 
shaft, and governor of a concentrically ar
ranged cut-off valve for automatically adjust
ing the admitted steam to the load and using 
the steam expansively. 

FIRE-BOX FOR STEAM-BOILER FUR-
CIDAS.-A. TAYL.oR, New York; N. Y. The ob- NACES.-J. LIVINGSTONE, Montreal, Canada. 
ject in this instance is to dispense with dis- The inventor designs, first, to contribute to 
advantages found in adjusting devices now in the strength and stability of the boiler around 
general use. This is accomplished by means 
of an adjustable clamp adapted to be attached 
to the body tube of a microscope, instead of to 
the draw tube, and mechanism mounted upon 
said clamp, adapted to support a camera 
lucida, and adjust the axis of said camera 
relatively to the axis of the microscope. 

CLAMPING DEVICE.-C. L. SIMMONS, 
Davenport, Wash. The purpose in this case 
is to provide a device or cradle, for con
venient attachment to monuments, pillars, and 
like heavy articles and for securely gripping 
the same, to permit of hoisting or lowering 
the article in the quarry, shop, cemetery or 
other place, and without danger of the article 
toppling over or the clamping device becoming 
loose or detached. 

the fire-box by maintaining, while in service, 
the natural elasticity of the material, avoid
ing the burning of the inner ends of the stay
bolts and avoiding strains which exist between 
the stay-bolts and outer and inner walls of the 
box due to high temperature of unequal dis
tribution. Secondly, to secure more perfect 
combustion of, usually, unconsumed carbon. 
Thirdly, to assure continuous production of 
free hydrogen in the box, and fourthly, to give 
relief from explosion. 

Railways and Tbeir Accessories. 

CAR-COUPLING.-A. M. KNAPP, Portland, 
Ore. This coupling is an improvement in 
couplings of the Janney type. The curved 
locking arms, or "knuckles," of such couplings, 

POWER TRAN SMISSION.-G. S. BLUE- are subject to wear, owing to lateral and ver
BAUM, Billings, Mo. The invention pertains tical motion of cars, and must be ultimately 

discarded. To avoid this and attendant exto devices for converting reciprocating motion pense, it has been proposed to provide the into rotary motion, and its aim is the provi- inner sides or faces of the knuckles with a sion of power transmission more especially de-
signeO for transmitting 1 he power of wind 
mills and like motors to other machinery, and 
arranged to steady the motion when the motor 
runs light or heavy. 

removable wear-piece which can be discarded 
when worn out, and a new one substituted 
without doing away with the entire knuckle. 

HANGING STAGING - HOI ST. - H. O. Pertaining to Vebicles. 

CLARKE, Pittsburg, and A. G. R.oss, Wilkins- TONGUE-SUPPORT.-E. C. AYERS, Valen-
burg, Pa. This hoist is adapted to be sus- tine, Neb. Mr. Ayers's invention is in the 
pended at the side of a building and u!\ed by nature of a support for wagon tongues, de
brick masons, painters and others. The in- signed to relieve the necks o� horses of its 
ventor aims to produce a device capable of weight, and it consists in the novel construc
easy, vertical adjustment, especially avoiding tion and arrangement of a tension spring, 
complicated and expensive mechanism or such combined with a chain and pulley and means 
as w ould interfere with the free movement of for regulating the tension. 
the workmen on the sta�e or platform. W AGON-TONGUE.-H. B. N.oLEN, Lamar, 

WASHING-MACHINE.-I. N. CONNELL, Bai- Wash. The purpose of the invention is to 
leys Mills, Ohio. The intention in this im- provide a construction of tongue especially 
provement is to provide a machine which is adapted for use in connection with agricul
simple in construction, effective in operation tural implements, which tongue can be expe
and durable in use, adapted to be handled by ditiously attached to the frame of an imple
the most unskilled person without injuring the ment in such manner that it will insure the 
finest or coarsest fabrics contained therein, tongue being perfectly rigid and fast to the 
and capable of being opera ted with the least frame and not liable to displacement under 
possible strength and exertion. the most severe use. It is a division of the 

VIBRATING ROLLER FOR PRINTING- application formerly filed by Mr. Nolen, and 
PRESSE S.-E. NI CHOS.oN, 623 West Hillsdale for which Letters Patent were issued. 
Street, Lansing, Mich. One of the purposes AUTOMOBILE-WHEEL.-B. H. BRIDGERS, 
of this invention is to provide a color vibrator Wilmington, N. C. In carrying out the in
for printing presses adapted for use in con- vention, Mr. Bridgers makes the ordinary 
nection with distributing rollers where differ- metallic or wooden wheel rim, having an elas
ent eolors are to be printed at one impression, tic tire secured thereto, detachable from the 
and to provide a device capable of being spokes of the wheel in place of the same 
quickly and conveniently set up for adaptation being permanently secured thereto as in the 
to any number of colors, and to act in con- usual construction. Thus, a rigid metallic or 
junction with distributing rollers of the or- wooden wheel rim and an elastic tire secured 
dinary type. to it, constitute together a single attachable 

VERTICAL-SPINDLE MOUNTING FOR and detachable member of the wheel. 
WOODWORKING - MACHINES. - A. MAYER, I NOTE.-Copies of any of these patents will 
Winton, Minn. This improvement has refer- be furnished by Munn & Co. for ten cents each. 
ence t.o the mounting of the vertical spindles ' Please state the name of the patentee, title of 
of woodworking machines, and especially ap- the invention, and date of this paper. 



Scientific American 

rTIH�ft������flfi��iiiiiiji ' gelatine, 1 drachm. boiling water, 2 ounces ; 
solution of potassa, 2 pints. Dissolve the 
copper salt in the water, and the gelatine in 
the boiling water. Mix the two solutions and 

food will be a rare exception. Her book covers I SYNOPSIS OF MINERAL CHARACTERS. Alpha· 
all the important aspects of the case clearly I betically arranged for Laboratory and 
and broadly, making a treatise that is neither I Field Use. By Ralph W. Richards. 
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ReferenlJes to fOl'mpr articles or answers should give date of paper and page or number of question. 
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Buyers wishing to purchase any article not adver
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Scientific American Supplements referred to may bE" had at the office. Price :tO cents each. 
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Minerals sent for examination should be distincU, 

marked or labeled. 

add the liquor of potassa. Shake the mixture 
a few times during ten hours, after which 
decant and dilute with water. 2. A solution 
of copper SUlphate, 1 ounce in water, 1 quart, 
with the addition of 1 :y"  ounces sesquicarbonate 
of ammonia. 3. To the last add a sufficient 
quantity of the first pink, above, to turn the 
color. 4. To an infusion of logwood, add car-

too simple nor too technical. : New York: John Wiley & Sons. 
MECHANICAL ENGINEERING MATERIALS. 16mo. ; 99 pages ; leather. Price, $1.25 

net. Their Properties and Treatment in 
Construction. By Edward C. R. An alphabetical list of minerals and their 
Marks. New and enlarged edition. characteristics and of mineralogical terms. It 
Manchester, England :  The Techni. is bound in such form as to make an excellent 
cal Publishing Company. 98 pages. reference book for use with determination 
Price, $1.  tables i n  field work. 

A book midway between the average work A SHORT COURSE ON DIFFE;RENT EQUATIONS. 
bonate of ammonia, q. s. 5. Lead acetate, 

on metallurgy and the average work on me- By Donald Francis Campbell. New 
:, ounces ; cochineal, 1 drachm ; water, chanical engineering. It gives in concise and York: The Macmillan Company. 
q. s. 6. Add sulphate of indigo, nearly 16mo. ; cloth ; 96 pages. Price, 90 
n cutralized with chalk, to an infusion of handy form practical information on the char-

cents. 
cochineal till it turns purple. Red-1. Soln- acteristics and capabilities of the materials 

Only to those who have a knowledge of the tion of perchloride of iron, 10 drops ; sulpho- more generally used in me�hanlcal engineering, 
fundamentals of the calculus will Dr. Campcyanide of potassium, 10 grains ; water, 1 so that an intelligent i ea can readily be 

gallon. 2. Dissolve carmine in ammonia and formed of what may be expected of them. bell's textbook prove serviceable. It is far too 
' advanced for beginners, and of rather too dilute with water. 3. Dissolve cochineal in a SQUABS FOR PROFIT. A Practical Treatise limited a scope for the student who wishes a weak solution of ammonia ; or in 4. sal am- on the Raising of Squabs from the i broad view of the sub.iect. For the engineer, moniac, and dilute with water. 5. Add 4 Egg to the Market. Being a Hand- : however, to meet whose needs it was written, ounces sulphuric acid to 1 gallon water, and book for the Beginner and a Guide , it will prove a great saver of time and energy, digest 8 ounces red rose leaves in the solu- for the Experienced Breeder. By I since the sUb.iects dealt with are only those 

tion for twenty-four hours. 6. Dissolve mad- William E. Rice and vVilliam E. Cox. i whose prin eip](>s are constantly met with in ( 10535 ) R. L. M. asks for a remedy del' lal'" in spsquiearbonate of ammonia, and New York : The Orange Judd Com- the practice of engineering. for incrustations of boilers. A. Remedies that dilute with water. �nolet-l\Iix together so- pany. Illustrated ; 16mo . ;  cloth ; 117 i 
have been adopted with more or less success I utions of nitrate of cobalt and sesquicar- pages. Price, 50 cents. ! � .................................................................................................................. �� 
for boiler incrustation : 1. Potatoes, 1-50 bonate of ammonia, adding a sufficiency of Squab raising is far from the easy pastime INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

May 1 4, 1 907. 

weight of water, prevent adherence of scale. ammonio-sulphate of ('opper to strike the re- it may appear to be upon first consideration. , 2. 'l'welve parts salt, 2 :y" caustic soda, 'Is ex- quired color. Yellow-l . A solution of sesqui- There are a thousand and one little details tract of oak bark, :y" of potash. 3. Pieces oxide of iron ( ferric oxide ) , :y" pound, in 1 that one must attend to with the greatest of oak wood suspended in boiler and renewed quart hydrochloric acid, diluted with water. attention to achieve success, and it is only monthly, prevent deposit. 4. Two ounces 2.  �o a strong d�:oction . of French ?erries add : after considerable experience that one can obchloride of ammonia in boiler twice a week a lI�tle alum. .,. .\ sImple . solutI�n of po- ,  taln continuously profitable results. 'l'he pitprevents incrustation and decomposes scale. tassIUm chromate or potassIUm b Ichromate. I falls that beset the beginner may be largely 
5. Coating of 3 parts black lead, 18 tallow, 4. � SOluti�n Of

, 
pq�al parts ?f niter and .po- I avoided by studying " Squabs for Profit," for applied hot to the inside of a boiler every tassIUm chl omatc .  .). A solutIOn of potassIUm it embodies the resnlts of seven years' care- A N D Il A C H B Il A R 1 N O T H A T D A T Il 

few weeks, prevents scale. 6. Thirteen pounds bichromate. ful work as squab-raiser on the part of the 
molasses fed occasionally into an 8-horse-powpr ' th I ' See note at end of list about copies of these patents.] "1 au or. 
boiler pl'Pvpntcd incrustation for six Illonths. 
7. Ma hogany or oak sawdust in limited quan- NEW BOOKS, ETC. THE STEEL SQUARE AND ITS USES. In two

' Account . register, Staples & P?tter . . . . . . . . 853,601 

I I · Adverhsmg means, co-operatIve, J. H. 
tities. 'l'he tannic acid attacks the iron, and PHOTOGRAPHIC STl:DlOS AND DARK ROOMS vo urnes. Edited under the super- , Reohr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,473 
should therefore be used with caution. 8. With Numerous Engravings and Dia: i vision of William A. Radford, �s�ist- I Agrii�,

tuN.I £,PM'i.',',;�ts: . ��dI�� . �.t�����:�� 853,574 
� J ippery elm bark has been used with some grams. By Paul N. Hasluck. Phila- ed by Alfred E.  Woods and William Air and gas mixers, valve operating mech-
success. 9. Carbonate of soda. 10. Chloride delphia ' David McKay 16mo ' Reuther. New York : Industrial . anism for automatic, W. �. '£uttle . . . .  853,487 , " , 

P bl'  t· C · 8 '  I th ' Air and other gases, separatlllg fine sus-of tin. 11.  Spent tanners' bark. 12. lrreqnent cloth ; 100 pages. Price, 50 cents. u lca IOn ompany. VO. , c o , pended particles from, W. J. Baldwin . .  �G::,f)!fJ 
blowing off. 13. Paraffin oil has been used A comprehensive digest of the ,'nformat,'on on 500 pages; illustrated. Price, $2. Air, apparatus for extracting moisture from compressed J. R. Duncan . . . . . . . . . . . .  .s�);�,:Hfl with excellent results in locomotive boilers. the construction of photographic studios and A complete and systematic treatise on the All' brake allp�ratns, H. F. Bickel . . . . . . .  853,G7:l 
14. Marine boilers are sometimes protected dark rooms, that has appeared from time to I steel square, in which the principles are given Air ��� c��p�ng J�ih�:i�;:y . :�.r�: . a�.t� 853,424 from corrosion by a very thin wash of Port- time in the weekly journal Work. 'l'he sUb- ! in plain language, so arranged as to be readily Air compressor and similar device, M. W. 
land cement inside. .iects are conveniently arranged, and the in- !  available for reference. 'l'he text is arranged Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 853,Bon 

( 10536) D. N. asks how to straighten structions contain everything that is necessary I in progressive chapters with a full list of !:�: �:;�����\��g �:dg���if;;n�,ra:;,; ' F���g� 85
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Phoebus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,450 Current collector, S. B. Stewart, Jr . . . . . .  853,838 

Beaver Falls, Pa. 
'-� ... . -���---�-��-- -�-�. 

Current motor with commutating poles, single phase alternating, Arnold & La Cour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,491 

-THE HEART OF ENTERPRISE 
(jj The Architect, the Draftsman, the man who plans big un
dertakings has the advantage of working in the very heart of 
the World's enterprises, He is the center about which great 
projects grow. The H boom 1) that transforms the village 
into a city with such startling rapidity is often the develop
ment of an idea that springs from his brain. fJJ If you are a young man with no well defined idea about the 
fubure, an older man whose present prospects are not allur
ing, would you like to occupy such a 1l1che in the world's 
work ? The study of drawing is the first step toward prepar. 

ing yourself for such a career. f]J The Amencan 
School of Correspondence teaches all branches of 
Engineering and Technical work. We believe our 
books offer the best chance to demonstrate the supe= 
riorlty of our regular courses of instruction, The 

Cyclopedia of Drawing 
Foul" Volume!!! nearly a f"oot high. 2,000 pagel!!. Half" 

Red Morocco. Marbled Edge!!!. Gold Stamped 

is compiled from representative instruction papers 
of the School, It is thoroughly practical for home 
study work-every chapter is complete in itself� 
every subject is thoroughly analyzed, dissected and 
discussed by well-known authorities, It is entirely 
free from purely technical descriptive matter so 
easily misunderstood by the layman. It is also a 
complete reference library for the Technical Man 
who wishes to use it for consulting purposes or to 
H brush up " on his weak points. 

To introduce the School's courses for the next 30 days, we 
are making a special 

HALF PRICE OFFERs�����:!:'i�!i��ee$12 instead of $24 
Sent by prepaid express if you mention the SO::IENTIFIC AMERICAN. If satisfactory semi $2 witliin one week and $� a month thereafter for five months ; otherwise notify us to �nd for them. 
Some of the Chapters f':������� �;:�ntRe:J�����:�h�t 
i�����aw�rl��€D�:�;i:;��':.�IJ�s�:�!�:;�;;:�!ln�:�i7!hiSn�f ter��� -Tmsmithing-Sheet Metal Work-Skylights-Roofin/iC-Gornice Work, etc. 

.... -----------AMERICAN SCHOOL of COR.R.ESPONDENCE, CHICAGO 

Pleasure Boats Can-t Sink 
Easiest to Row-Absolutely Safe 

Made of steel. with air chambers in each end like a life boat. Can't leak. 
crack. dry out or sink, last a lifetime. Every boat guaranteed. Ideal 

boat for families. summer resorts. parks. boat lil'eries. Strong, 
safe, speedy. Write for our catalogue of Row Boats. Motor 

Boats. Hunting and Fishing Boats. 

The W. H. Mullins Co., 118 Franklln SI" Salem, O. 

Asbestos and Matnesia Products 
STEAM PIPE AND BOILER COVERINGS. "J.M" ASBESTOS ROOFING, 
ASBESTOS PACKING (For all purposes). ASBESTOS FABRICS. 
A S BE STOS FIRE-RESISTING CEMENTS. KEYSTONE HAIR INSULATOR. 
ASBESTOS B U I L DI N G  MATERIALS, E L ECTRICAL S U PPLIES. 

M. VV. d O M N S - M A N V I L L E C O .  
New York, M i lwaukee, Chicago, Boston, Philadelphia, St, Louis. Pittsb urg, Cleveland, New Orleans, Kansas 

City, Minneapolis, San Francisco, Los Angeles. Seattle, London. 

LET US ESTIMATB ON 
YOUR MOTOR BOAT 

OR LAUNCH 

Curtain rod point, J. Carroll . . " . . .  , . . . .  853,680 ; r;����-::�---:-.....,�:::-:_;:;_;_-:_---":"'.., I Curtain roller cap, J. M, Berry . . . . . . . . . . . .  853,622 : co
y

n
o

v
u

e
r
rt Bl'cycle 

Ina to Motorcyc'e I Automobile, $250 

New Factory. Perfect Equipment. 'l1esting Basin. River Connected. Expert Servi'Je. Competitive Prices. 
Write for Facts. 

WECKLER BOAT CO. 

Cushioned wheel, protected, H. J. Nagle . . 853,46G Cuspidor, V. Ardito . . . . . . . . . . . . . . 853,617, 853,912 Dental chair, F. Ritter . . . . . . . . . . . . . . . . . . . .  853,421 at small cost by attachIng Derailing switch, H. C. Stiff . . .  , . . . . . . . .  353,270 th.e self-starting Erie : Detinning, von Kugelgen & Seward . . . . . .  853,461 � H.P. Power Outfit. Die. See Screw thread cutting die. This inc] udes all purts. Die cutting machine, H. J. Doughty . . . . . .  853,5D1 Anyone can easily make a 

Practi{'�, durable, economical and a",,-.;o]utely safe. A light, strong, 

g��e:t�rCk�o:�, �'. 1r.il��nti�·gt·O·�, · · �t ' �i : :  �gi:��� �ge�!12��[l�fetso:�h���� 
222-226 W. Irv!ng Park Boulevard Disinfecting, odorizing, or other purposes, �.3 H.P. Motorcycles. 

(and the River), CnICAGO apparatus for, H. S. Blackmore . . . . . . 853,913 
5 �;:�e��la�o;se�hre��:,t�l��, 

steel-tired Auto - buggy. Suitable f o r  ci t Y or country use. Speed from 4 t o  20 miles an hour. Our 1907 Model has an extra power! u l  engine, p at e n t ballbesring wheels; pliei', $275. Also 10 h. p. $;400. tires $25 extra. Write for descriptive literature. 
"Success" Auto.BuggylUfg. Co" St. Louis, ltlo. Disinfecting or odorizing apparatus, auto-

" MotorcYcle." It tells about matic, H. S. Blackmore . . . . . . . . . . . . . 853,434 the mechanism, care, operation, to get more power, etc. Display stand, C. S. Botsford . . . . . . . . . . . .  853,762 MOTORCYCLE EQUIPlUENT ('0., 5 I,alee, Uammond'l"pol't, N. Y. Dis.play table, C. I. Berg . , . . .  , . . .  , . . . . .  , . .  853,215 6asol ine Separator 

Premiums Stop 
at Age 75 

Industrial Policyholders 
of The Prudential who have 
attained age 75,  and who 
attain that age during 1907, 
will then have to pay no 
further premiums. 

Should th is concession be 
continued, it is estimated 
that it would cost the Com-
pany over $3,2 5°,000 in ten 
years. 

The Prudential has al-
ready returned more than 
$8,000,000 to its Industrial 
Policyholders which their 
contracts did not call for. 

Write tooday for information showing 
what One Dollar a Week invested in 
Life Insurance will Do. Dept. U1 

T h e  P r u d e nt i a l  
Insurance Co. of America 

Distributing apparatus, G. C. Ellerton . . . . 853, 870 Distributing device, O. Caviglia . . . . . . . . . . .  853,769 Distribution system, K. C. Randall . . . . . . . . .  853,374 Ditching machine, A. J. Koob . . . . . . . . . . . .  853, 804 Dock, fioating, A. F. Wiklng , . . . . . . . . . . . . .  853,328 Doll, E. T. Hincks . . . . . . . . . . . . . . . . . . . . . .  853,639 Door catch, T. W. Stodden " " "  . .  " . .  " .  853,272 Door fastener, sliding, H. P. Macdonald . . .  853,251 Door hanger, H. P. Macdonald . . . . . . . . . . . . .  >;�<) <)1"';1). Door lock electric switch, W. E. H'ughes . . .  853,791 Door releasing mechanism, E. I{auntze . . . . .  < .--'.),j,dOO Doors. blinds, shutters, etc., fastening for W. S. Bigelow . . . . . . . . . .  " . . . . . .  " . .  Doors. operating bulkhead, A. A. Buck . . .  . Drawing instrument, S. G. Stoddard . . . . . . Dredging and excavating machine, B. H. 

S53, 860 
853,765 
853,381 

Coffey, reissue . . . . . . . . . . . . .  . . .  . . .  . . .  12,650 Drying apparatus, vacuum, E. Passburg . . .  853,260 Drying hanger, C. F. Schild . , . , . .  " . , . .  , .  853,739 Dust collector, W. S. Osborne . . . . . . . . . . . .  853,517 Dust pan attachment, S. D. Tungate . . .  , . .  853,486 Dust removing pneumatic machines, filter-ing device for, J. R. Blum . . . . . . . . . . .  853,914 Dyeing machine, N. Labonty . . . . . . . . . . . . . . 853,700 Dyer's vat, M. C. Cuttle " . , . .  " . , . ,  . . . .  853,627 Educational appliance. V. BetiSi . . . . . . . . . .  8'53,756 Egg ( " lTiE'r, C. F. Thoms . . . . . . . . . . . . . . . .  853,383 Ele('l apparatus, vapor, W. R. Burrows . .  853,678 Electr.c circuit controlling process and de-vice, H. Beck . . . . . . . . . . . . . . . . . . . . . . . .  853,492 Electric controlling switch, W. Gminder . . . .  853,688 Electric machine, C. de Kando . . . . . . . . . . . . 853,550 Electric machine, dynamo, W. L. Waters . .  853,285 Electric mOlor, W. M. Bradshaw . . . . . . . .  853,218 Electric motor, commutating, R. D. Mer-shon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Electric resistance element, A. L. Marsh . .  Electric s\vitch, W. M. Brown . . . • . . . . . . . .  Electric tool, O. A. Kenyon . . . . . . . . . . . . .  . Electrical apparatus" alternating current, 

853,464 
853,891 
853,220 
853,552 

Conrad & Bradshaw . . . . . . . . . . . . . . . . . . 853,226 Electrical apparatus, terminal block for, W. M. Bradshaw . . . . . . . . . .  , . . . . . . . . . . . . .  853,219 Electrical distribution system, R. C. Leake . 853,888 Electrically driven machinery, controlling de-vice for, F. 0 Hunt . . . . . . . . . . .  , . . . . . .  853,585 Electrode, J. H. Robertson . . . . . . . . . . . . . . . .  853,521 Electromagnetic machine or concentrator, J. H. Ryan . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  853,475 Electromagnets, winding for, W. M . .  Brad-shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,340 Elevator, M. Dashiell . . . . . . . . . . . . . . . . . . . .  853,534 Elevator boot bearing, W. R. Cunning-ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Eleva tor door mechanism, V. A. Benson . .  . Elevator safety device, C. R. Pratt . . . . . . .  . Embroidery frame, A. Fell . . . . . . . . . . . . . . .  . Engine, L. Malugen . . . . . . . . . . . . . . . . . . . . .  . Engine lubricating and cooling system, G. A. Weidely . . . . . . . . . . . . . . . . . . . . . . . . . .  . Engine lubricator, O. A. Beydler . . . . . . . . .  . Envelop cutting mechanism, A. A. Rheutan Envelop, right-angIe-triangle letter sheet, A. B. Magoun . . . . . . . . . . . . . . . . . . . . . .  . 

I Evaporating pan, W. G. Chamblee . . . . . . .  . Explosive, nitroglycerin, F. J. H. Roewer . .  . Expression box, Lundberg & Hattemer . . .  . Extension table, D. P. Rockefeller . . . . . . .  . 
f �::�f���, g��rd6. DLO�b G�:�� . � : :  � : : : :  : : : : : :  Fan, O. Seig . . . . . . .  " . . . . . . . . . . . . . . . . . . . . .  . Fastening device, F. Heisdorf . . . . . . . . . . .  . Fastenings, machine for inserting metallic, 

853,443 
853,859 
853,733 
853,232 
853,2152 

853,288 
853,757 
853,597 

853, 890 
853,398 
853,830 
853,814 
853,474 
853,689 
853,812 
853,477 
853,638 

C. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  853,742 Fecal matter and purification of res,idual liquids, apparatus for the automatic de-Incorporated as a Stock Company struction of, V. Bordigoni . . . . . . . . . . . .  853,217 by the State of New Jersey Feed bag, A. B. Hamilton . . . . . . . . . . . . . . . . 853,875 
John F. Dryden Home Office : Feeders, protective means for parallel C. 

President Newark, N. J. F 
W. JStone . . . . . . . . . . . .  " . . . . . . . . .  : . . . .  853,655 ' ence, • E. Tyler . .  . .  . . .  " . " . , , " , . , , '  853, 846 

WELL DRIL�ING 
Machmes 

Over 70 sizes and styles. for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted on wheels or on Bills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

You can avoid most of your 
engine troubles by using our 
Separator, It effectually reo 
moves dirt and water. Circu
lar \j S. H Price postage paid, $1,12, 
MIANUS 

Produces a pure whlte, powerful steady light, is absolutely 
safe, and brilbter tban electricity or acetylene-cbeaper tball 

kerosene. NO GREASE, DIRT, SMOKE OR ODOR. Makes alld 
burns lts own gas. Made in over 100 different sty leo, Every 

lamp warranled, Write fouatalog, Agents Wanted. 
THE BEST LIGHT CO., 87 E. 6th St., Canton, O. 

Of Popular Interest 

The lew Agriculture 
By T. BYARD COLLINS 

12mo. 374 pa.es. 106 illustrations. cloth. price $2.00 

THIS new and authoritative work deals with the subject in a scientific way and 
from a new viewpoint, Dr, Collins has devoted his lifetime to the study of 
changing economic agricultural conditionse H Back to the soil " was never 

a more attractive proposition and never so worthy of being heeded as during 
these opening years of the twentieth century. Farm life to-day offers more induce
ments than at any previous period in the world's history, and it is calling millions 
from the desk. The reason for this is not at first obvious, and for this reason Dr. 
Collins has prepared the present work, which demonstrates conclusively the debt 
which agriculture owes to modern science and the painstaking government and State 
officials. Much of the drudgery of the old farm life has been done away with by the 
Use of improved methods, improved stock and varleties, All this tends to create 
wealth by increased value of the product and decreased cost of production, Irriga
tion, the new fertilization, the new transportation, the new creations, the new ma
chinery, all come in for a share of attentione The illustrations are of special value, 
and are unique. All who are in any way interested in agriculture should obtain a 
copy of this most timely addition to the literature of agriculture. A full table of 
contents, as well as sample Illustrations, will be sent on application. 

M U N N  &. CO.,  " sc1!'.:t�A��=eri�an," 36 1 Broadway, 



440 Scientific American 

Valuable Volumes 

[Iectrician's 
Handy Book 

BY 
Prof. T. O' Conor Sloane, A. M.,  E. M . , Ph.D. 

Handsomely Bound in Red Leather, 
with Titles and Edges in Gold 

Pocketbook Style Price $3.50 
A thoroughly practical up - to - date 

book of 768 pages, covering the entire 
field of electricity. Contains no useless 
theory. Everything in it is to the point 
and can be easily understood by the 
student, the practical worker, and the 
every-day working electrician. The ad
vanced electrical engineer will also re
ceive great benefit from its perusal and 
study. 

Fifteenth Edition Revised, Enlarged and Reset 

fias, fiasoline and 
Oil (ngines 

Including Gas Producer Plants 
By GARDNER D. HISCOX, M. E. 

Price $2.50 
The only complete American book o n  

the subj ect for Gas Engine Owners, Gas 
Engineers, and intending purchasers of 
gas engines, treating fully on the con
struction, installation, operation a n d  
maintenance of gas, gasoline, kerosene, 
and crude petroleum engines. 

The new rewritten, enlarged and re
vised 15th edition of this work has been 
prepared to meet the increasing demand 
for a thorough treatise on the subject. 
Its 450 pages give general information 
for everyone interested in this popular 
motive power, and its adaptation to the 
increasing demand for a cheap and easily 
managed motor requiring no licensed 
engineer. It is fully illustrated by 351 
Engravings and Diagrams. 

.I1�ence construction, iron, J. B. Lillden� 
scbmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 853,810 

If'euce making m achine, W. F. Volkenant . .  853,660 
Fender, J. E. Palmer . . . . . . . . . . . . . . . . . . . .  853,728 
]�errule attachment for handles, W. Sparks .  853,566 
I!'ertilizc " ,  F. G. Dokkenwadel. . . . . . . . . . . .  853,919 
Fertilizer distributer, N. F. Hancock . . . . . .  853,692 
]'ibrous material separator, W. S. Osborne . . 853,518 
Filing system, J. M. Corboy . . . . . . . . . . . . . .  853,864 
Fire alarm or temperature indicator, M. L .  

Poulter . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  853,826 
F'ire dog or iron. L. C. Ross . . . . . . . . . . . . . .  853,831 
Fire escape, E. F. G. Gibbs . . . . . . . . . . . . . . .  853,302 
Fire extinguisher, J. I. Hardy . . . . . . . . . . . .  8153,451 
Fires in oil filled receptacles, means for ex-

tinguishing, R. D. Mershon . . . . . . . . . . .  853,253 
Firearm, M. Mondragon . . . . . . . . . . . . . . . . . .  853,715 
Firearm, automatic. J. M. Browning . . . . . . . . 853,438 
Fisbing reel, W. E. Marboff . . . . . . . . . . . . . . 853,311 
Floor scraper, B. O. Fox . . . . . . . . . . . . . . . . . .  853,446 
Fluid pressure lines, safety means for, G. 

J. Henry, Jr. . . . . . . . .  " . .  " . "  . .  " . . .  853,785 
Flusb tank, Lindenberg & Delany . . . . . . . . .  853,705 
F'ormaldehyde and products thereof, pre-

venting oxidation of, L. H. Reuter . . . .  853,265 
Frame. See Embroidery frame. 't 
Friction cover can or vessel, open mouth, 

G. W. Weber . . . . . . . . . . . . . . . . . . . . . .  . .  
F'ruit clipper, W. C. Myers . . • . . . . . . . . . . .  
Fruit gatherer, G. Saum, Jr. . . . . . . . . . . .  . 
Fruit picker, C. B. Hysom . . . . . . . . . .  " . . . . .  . 
Fruit sack or tray, C. W. Brewster . . . . .  . 
Funnel and measuring receptacle, combined, 

R. C. Stoewsand . . . . . . . . . . . . . . . . . . . . .  . 
Furnace, W. McClave . . . . . . . . . . . . . . . . . . .  . 
Furnace construction, stack, J. L. Hunter . .  
Furnace cover and making same, pit, G. 

853,488 
853,313 
853,833 
853,458 
853,763 

853,427 
853,721 
853,698 

E. Wisener . . . . . . . . . . .  " . . . . . . . . . . . . .  853,669 
Furnaces, g a s  generators, etc., device for 

charging, H . Rehmann . . . . . . . . . . . . . . .  . 
Furniture, combination, D. Froehlich . . . . .  '. 
Fuse or cut out, electric, L. B. Buchanan . .  
Game apparatus, W. E. Vining . . . . . . . . . • 
g���en

at������:'r, 
.rA.

SB.
M����r 

. : : : : : : : : :  : :  
Garment fastener, W. F. Peet . . . . • • . . . . . .  
Garment fitting device, S. W. PosteL . . . . .  . 
Gas burner, S. Stewart . . . . . . . . . . . . . . . • . . 
Gas engine, H. J. Henry . . . . . . . . . . . . . . . .  . 

853,420 
853,630 
853,296 
853,278 
853,463 
853,319 
853,561 
853;731 
853,654 
8'53,303 

Gas from gasolene, apparatus for extracting, 
Bowles & Kammericb . . . . . . . . . . . . . . . .  853,915 

Gas generator, acetylene, G. W. Dayton . . 853,400 
Gas generator, acetylerre, F. E. Stover . . . . . .  853,746 
Gas generator, acetylene, H .  G .  Leisenring . .  853,807 
Gasifier. M. Stewart . . . . . . . . .  " . . .  " . . .  , 853,653 
Generator, device for controlling the output 

of a, Ford & Bauer . . . . . . . . . . . . . . . . . . . .  853,301 
Gin rib, J. Gilmer . . . . . . . . . . . . . . . . . . . . . .  853,235 
Gluing blanks, machine for, P. S. Smith . . . .  853,480 
Grain binder, automatic, J. A. Beckett . • . . .  853,432 
Grain conveyer, E. Whorrall . . . . . . . . . . . • . .  853,750 
Grain meter, A. Sonander . . . . . . . . . . . . . . . . 853,268 
Graining machine, B. D. Marks . . . . . . . . . . . .  853,644 
Graphophone cylinder holder, Krenrich & 

Hammond . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,805 
Grubber, D. Taylor, Jr. . . . . . . . . . . . . . . . . . .  853,840 
Gun stock. E. J. Perrey . . . . . . . . . . . . . . . . . .  853,933 
Hair straigbtening device, G. W. Fields . . .  853,349 
Hammer, pneumatic, J. Frederick . . . . . . . .  853,508 
Harness! trimmings, means for attaching, 

G. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,568 
Harrow, S. B. Stark . . . . . . . . . . . . . . . . . . . . .  853,523 
Harvester, cotton, A .  Campbell . . . . . . . . . . . .  853,916 
Harvesters, carriage for, W. Bonus . . . . . . . .  853,674 
Harvesting machine, Christ & Megner . . . . . .  853,343 
Hay and grain loader, A. S. Johnston . . . . . .  853,797 
Hay buck and stacker .. combined, J. E. Lieb-

bart . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  853,557 
Head rest for use in shampooing, R. C. 

Nourse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,592 
Headligbt for vchicll'$, A. Le Blanc . . . . . . . .  853,247 
Hinge, C. Fielding . . .  " . . . . . . . . . . . . .  " "  . .  853,507 
Hinge, detacbable, C. J. Tolnes . . . . . . . . . .  853,384 
Hinge locking df'yicp. F. Gebhardt . . . . . . .  853,872 
Hitcbing device, D. P. Goff . . . . . . . . . . . . . . .  853,631 
Hoisting apparatus, J. S. Walker . . .  " . . . . .  853,387 
Hook and eye, A. B. Reid . . . . . . . .  853,320, 853,377 
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Hose supporter clasp, H .  Binney . . . . . . . . . .  853,758 
Hotel indicator, E. Abraham . . . . . . . . . . . .  853,851 
Hydraulic motor, G. W. Davies . . . . . . . . . . 853,774 

Mechanical Ice cream scraper, C. H. Bradbury . . . . . . . .  853,493 

Movements Igni�';,"nd��r :.���o
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Powers, Device., and Appliances �:i'Ji���g::t il.�I'W{IS�;' J: . ���.
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By Gardner D.  Hiscox, M.E. Induction motor and generator, R. D. Mer-
sbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,465 

Large 8vo. 402 Pages. 1649 Illustrations, Inbaler, A. B. Allen . . . . . . . . . . . . . . . . . . . .  853,431 
with Descriptive Text. Price $3.00 ��g::��; �: �i'. �Io��� : : : : : : : : : : : : : : : : : : : : : : �g�:��� 

Inking me('hanism, H. F. Bechman . . . . . . . .  853,753 

Applt.ances Inkstand, F. M. Asbley . . . . . . . . . . . . . . . . . . . . 853,213 
Innersoles and the like, applying reinforcing 

fabric to, A. Tboma . . . . . . . . . . . . . . . . . .  853,326 Mechanical 
Mechanical Movements and 
Novelties of Construction 

By Gardner D. Hiscox, M.E. 
Being a Supplementary Volume to the 

Author's  Work entitled M E C H A N I C A L  
MOVEMENTS, POWERS AND DEVICES. 

Contains 1 ,000 Special Made Engravings. 
400 pages. Cloth Bound. 

Insect trap, F'. Neville . . . .  , . . . . . . . . . . . . . . .  853,315 
Insulating device, L. Steinberger . . . . . . . . . .  853,743 
Insulator, high tension, L. Steinlierger . . . . . 853,744 
Insurance s,ystem, E. G. Adams . . . . . . . . . .  853,852 
Internal combustion engine, D. Roberts . . . .  853,422 
Iron straightener, cold, Keith & Faulkner . .  853,513 
Jaw wrench, sliding, J. Morton . . . . . . . . . . . .  853,369 
Journal bearing for centrifugal machines, 

S. C. Anker·Holtb . . . . . . . . . . . . . . . . . . .  . .  
Journal box, P .  D .  Schenck . . . . . . . . . . . . . .  . 
Journal box cover, E. G. Kinberg . . . . . . . . .  . 

853,011 
853,476 
853,460 

Keg for white lead or other heavy materials, 
bailed sbeet metal, C. Stoll berg . . . . . . 853,382 

Kegs or barrels, apparatus for pitching, G .  Price $3.00 
The above two volumes sold 

$5.00 postpaid. 
together for E. O 'Neill . . . . . . . . . . . . . . . . . . . . . . . . .  " . 

���\mgg f�b:��'in�: .�. t· S:ei��:�S . : : : : : : : : 853,516 
853,667 
853,325 
853,668 

Modern Steam Engineering 
in Theory and Practice 

Knitting machine, L" N. D. Williams . . . .  
Hnitting machilJe bur wheel support, A. A. 

Bailley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,394 
Lamp burner, E. C. Babcock . . . . . . . . . . . . . . .  853,856 
Lamp chimney fixture, F. H. Lohrs, . . . . . . . . .  853,462 
Lamp hanger, electric, A. S. E lliot . . . . . . . . 853,871 
Lamp hanger, incandescent, M. J. Diemmer 853,444 

By GARDNER D. HISCOX, M.E. t�;:;�' sr���a��ju�f::�rlie�'
rif'

H�i�r'G�gasb �g�:�g� Price $3.00 Lamp trimming, H. R. Sargent . . . . . . . . . . .  853,890 
This is a complete and practical work of Lamp, vapor burning, R. W. Zierlein . . . . . . .  853,330 

487 pages, dealing with the care and Lam��, 
L�u�fR��t 
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t: 853,231 
management of Boilers, Engines, Pumps, LamEr.' �o

'i:'
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d
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����� . .  �I
.
e:����, . .  ?: 853,829 Superheated Steam, Refrigerating Machin- Land leveler, J. W. Hutton . . . . . . . . . . . . . . 853,457 

ery, Dynamos, Motors, Elevators, Air Com- Lantern or lamp post for use on small water 
pressors, and all other branches with which La8t�r��tJ. 

c�"A�Tl�d, 
. .  �: . .  �' . .  ���������: : : : :  �g�:��� 

the modern Engineer must be fallliliar. It Latcb, gate or door, J. S. Brown . . . . .  " "  . .  853,764 
fully describes and illustrates the proper- Latbe driver. D. H. Teas . . . . . . . . . . . . ; . . . . .  853,273 

ties and use of Steam for the generation of t!���g';e:,
ta�g�e c�c���Ck:��PIY" fi�t���' 'f��: 853,300 

power in the various types of engines in w. G. Newton . . . . . . . . . . . . . . . . . . . . . . . .  853.726 
use. Slide Valve, High-Speed Corliss, Com- tr;t1�lj��k.Wj. jre��:�:ba;';: : : : : : : : : : : : : :  �g�:��¥ 
pound, Multi-expansion engines and their Linotype macbine, B. Van Wie . . . . . . . . . . . .  853,749 
valve gear, the De Laval, Parsons, Curtiss t�d\��e ��

cb
�;ioa�in:' �������s, "j: "Ii:: 853,801 

and other Turbines are included and fully Cuff . . . . . . . . . . .  " . . . . . . . . . . .  " . .  " "  . .  853,227 
described and illustrated. Forty-two tables t���: �: �: iY����:� : : : : : : : : : : : : : : : : : : : :  �g�;m of the properties and application of steam Lock tumbler mecbanism, J. Hope, Jr . . . . . .  853,926 
in its various uses are included, which in Locomotive crane, G. E. Titcomb . . . . . . . . . . .  853,842 

themselves form a most valuable and in- Locomotives, cable reel apparatus for min-

structive section of the work. Loc���fi��, �'
ev��:v:�d

' ��tb�d' 'i';; '��p�ir� 
853,522 

Nearly Two Hundred Quest�onswit� their Loo��gJ.
J

·L�pal�i�b��� . : : : : : : : : : : : : : : : : : : : :  ���:m 
Answers on Steam and Electncal Engmeer- ' Loom pick finder, E. H. Ryon . . . . . . . . . . . . 853,600 
ing likely t? be asked by tht; Exal?ining t��;:; ';'���in

s1id��cb
f���t

mplar.,· f�e�l:':l�b;"t: 
853,471 

Board are included. These 1f stud1ed by I tie boxes, automatic sbuttle cbanging, 
you will help you to procure a license. This w. I. Stimpson . . . . . . . . . . . . . . . . . . . . . .  853,839 
book is thoroughly reliable and practical, I t�];ri�'iI�� �e��e, �;'t�mat'c�e�. 'i,: 'p;"s��� 

853,309 

and not only a guide but a teacher. As a v�nt " .  " . "  . "  . . . ... . . . . . .  " . . . . . . . . . .  853,469 
text book it is the latest and best authority Macbllle bra�e, W. Ferns . . . . . . . . . . . . . . . .  853,348 

th b' t It ' f 11 ' 11 t t d 'th : Magnets, COli clamp for rotary, C. A .  
on e su Jec . 1S U Y 1 us ra e W1 Backstrom . . . . . . . . . . . . . . . . . . . . . . . . .  " .  853,333 
detail engravings, not to be found elsewhere :m b;;g 

c��1�h�r 
B:�de�etiv!��i.rBc�n;bi;;�d, 

853,572 

W' A speCial circular aescribing these books sent on G. E. Perki"s . . . . . . . . . . . . . . . . . . . . . . . .  853,472 
req'llt'.st. : Mail delivery cabinet, rural, E. Paulson.' . .  853,318 

W' An'll oj these books sent prepaia, on receipt oj price. Malt extracts. solidified diastatic, 1. Pollak. 853,934 
Manure spreader, C. Johnson . . . . . . . . . . . . . 853,587 
Map bolder. O. Nygren . . . . . . . . . . . . . . . . . . .  853,468 
Maze, revolving or rotary action, R. Lowe. 853,642 
Measuring device, O. Caviglia . . . . . . . . . . . .  853,768 Publishers, 

M U N N  &. co_� 
361  Broadway, New York 

flIThink of the number of type
writers that seemed popular a few 
years ago. 

flIThink of the different ones seek
ing public favor today. 

flIThen think of the Remington, 
which has been the standard 

invented since typewriters were 
and which maintains its supre

lasting macy 
merit. 

solely t h r o u g h  

flIThe man who seeks experi
ence may seek it anywhere, but 
the man who heeds experience 
buys the 

Rem i n gton 
'JIHave you tri�d-th;;�R;�ington -�scape

ment? It will be a revelation to you 
of the latest and best in typewriter 
achievement. 

Remington Typewriter Co. 
New York and Everywhere 

Runs with Air or Water. 
Makes Gas Automatically. 
Perfect City convenience for the Country 

Home. 
Light, Heat and Fuel Combined. 
Use Regular Gas Fixtures. 
Absolutely No Danger, Smoke or Odor. 
Cheaper than City Gas . 
Machinery shipped ready to set up. 
Send for Description and Price List. 

AUTOMATIC GAS LIGHT COMPANY 

44 E. Chicago A venue. Chicago 

Current When You Want It 

The Kickdrive Circular Saw 
Is a simple power for light work ot the 
kinds most done by carpenters, cabinet, box, 
pattern and picture·frame makers, and w(1od 
workers generally, besides engravers and 

��li1i���P
fe::�e ��Js

st!�i�t�f�; fsa:h�r��:hfy 
well·built and suitable for various kinds of 
work, as ripping, cross.cutting, grooving, 
etc. Can be 0rerated sitting or standing. We 
also make al kinds of foot power devices. 

MAYER SLOTKIN 
210.212 (Janal St., New York. 

Best for Ignition 
Automobile. Motor Boal. Ga. Engine. High Amperage. Lolll! Life. Catalog N-22. 
SOf}{fdhil1g Eledrical fat ETrrybody h"t:. Srndfor it. 

Manhattan Electrical Supply Co. 
17 Park Place, 188 Fift,h Ave. New York Chiellgo 

NORWALK 
BRASS CO. 
For All Purposes 

CONN. 

New model of our own special design-compromise stern, full 18 ft. length, 4� ft. beam, equipped with our famous 2 H. P. 
SKIDOOI Marine Engine (swiftest, most powerful, efficient 
and reliable engine of its size on earth), makes ideal pleasure 
launch-light. graceful, speedy and powerful-able to carry 
load of eight 5 to 8 miles per hour. All pieces cut to perfect fit 
in our factory and shipped knocked down ready for purchaser 
to put together. 

Price of everything complete, except planking (which 
can be purchased locally to save freight). including 
engine with all accessories and fresh water boat fit· 

I�nJ:U i�!h f:Jl ��:;� �f����f;i���t!!�.� �� ���: $8 9.9D 
Very best material and workmanship guaranteed. 

DESCRIPTIVE CATALOG FREE. 
Belle Isle Motor Co. Dit• Detroit, Mich. 

BABBITT METALS.-SIX IMPORTANT formulas. SCIENTIFIO AMERIOAN SUPPLEMENT 1 1 23. 
Price 10cents. For sale by Munn & Co. and aJl news_ 
dealers. Send for catalo�ue. 

&11 11Il1t1 HI II IUlll'cnom 
Will dump when wheels are mired or on load 
previously dumped without stalling. Bottom sec

tions do not swing to
ward wheels. Wagon 
box is sand tight. Easy 
foot trip, no springs 

those under 
the seat. No chains 

inside the bed. One foot shorter coupled than 
any other wagon. Materials the Best. Prices 
Right. Send for Catalog and Price List. 

CON'l" (A(J1'ORS SU]'PLY & EQITII'MENT co. 
Old Colony BuUdln.:, Chl(lJl2'o 



F O R D  
Time 
And Money 
And-A Motor Car 
Any Doctor Will Tell You his 

practice seemed to drop off alarm
ingly as soon as he had gotten 
himself a motor car. Seemed as 
if he was idle two-thirds of his 
time. 

When He Figured It Out. how
ever, he found his practice and 
I ncome were steadily increasing 
and that, thanks to the speedy, 
tireless car, he could handle j ust 
three times the work-make three 
times as many calls in a day if 
necessary-as he could before, and 
still retain his own health. And 
for a pleasure ride afterward-the 
car never tires. 

City Salesmen. collectors, in
spectors, contractors, business and 
professional men in all lines, who 
ha ve to cover large territory every 
day, are reaping rich harvests in 
time and results by the use of Ford 
runabouts. 

Designed For The Work
light, which means low tire ex
pense ; economical-low first cost, 
low cost of operation and mainte
nance ; simple-reliable-durable
flexible, but unbreakable. 

Ask Your Nearest Ford Agent 
to show you-a demonstration will 
be a revelation. 

Model N. 4 Cyl .• 15 H. P. 
FORD MOTOR COMPANY 
2 7 0  Piquette Ave.. Detroit. Mich. 

BRANCH RETAIl, STORES : New York, Phila
delphia, Boston, Chicago, Buffalo, Cleveland, Detroit 
and Kansas City. Standard Motor Car Co., San 
Francisco, Oakland and l,os Angeles, distributors 
for California. Canadian trade supJ?lied by Ford 
Motor Company of Canada, WalkervIlle, Onto 

STEEL 
fiSHING 

RODS 

is a matter of skill plus tackle. While 
you're getting a rod you'd just as well 
get the best-the name of the best is 
.. BRISTOL "-the original steel rod
with twenty years of rod-building ex
perience back of it and back of that our 

THRER YEAR Gu ARANTEE. l,ook 
for our trade-mark " BRISTOL," 
it's on the reel seat. Our catalog 

11laiifd free on request. 
THE HORTON MFG. CO. 

58 Horton St. 
Bristol. Conn _. U. S. A. 

Important to Subscribers for 
Scientific American 

in Canada 
Owing to recent changes in the 

Postal Laws, copies of SCIENTIFIC 
AMERICAN mailed to addresses in 
Canada will have to be prepaid by 

stamps affixed at the rate of one cent 

for each four ounces or fraction thereof. 
Commencing May I ,  J907, the rates 

for subscriptions for our periodicals 
mailed to Canada, postage prepaid, will 
be as follows : 

PER YEAR 

Scientific American $3.75 
Supplement 5.50 
American Homes and Gardens 3.50 
Scientific American and Supplement · 8.25 

(to one address) 

Scientific American and American 
Homes and Gardens 6.25 

(to one address) 

MUNN & COMPANY, Publishers 
SCIENTlPIC A n ERICAN OPPICB 

361 BROADWAY, NEW YORK 

Scientific American 

Measuring, electric currents, method of and I apparatus for, O. T. Blatby . . . . . . . . . .  853,216 
Measuring instrument, electric, F. Holden . . 853,790 
Meat cbopping macbine, F. W. Ortb . . . . . .  853,894 
Meat saw, J. E. Smitb . . . . . . . . . . . . . . . . . .  853,479 
Mechanical moveIllent, H. H. A. Sievers . .  853,478 
Mechanical movement, Leeming & Hudson . .  853,514 
Mercury meter, F. Holden . : . . . . . . . . . . . .  853,789 
Metal bodies, producing compound, J. F. 

Marmot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,716 
Metallic tie and rail fastener, Simpson & 

Stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 853,741 
Metallic tie and rail fastener, W. F. Durier 853,869 
Meters, device for recording the reading of, 

G. E. Hawkins . . . . . . . . . . . . . . . . . . . . . . . .  853,637 
Milk containing cream, obtaining concen-

trated, C. H. Campbell, reissue . . . . . .  12,649 
Mineral separator, C. U. Shepard . . . . . . . . . . 853,603 
Mixer. See Concrete mixer. 
Mold box, interchangeable, W. R. Cunning-

bam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,442 
Molds, machine for forming pig iron, E. 

Gurry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,633 
Molding macbine, J. Blumer . . . . . . . . . . . . . .  853,861 
Monument, H. H. Hansen . . . . . . . . . . . . . . . .  853,407 
Mop, J. E. Hulse . . . . . . . . . . . . . . . . . . . . . . . .  853,793 
Mop, G. H. Akridge . . . . . . . . . . . . . . . . . . . . . . 853,941 
Motion, means for imparting rotary recipro-

cating, P. T. Coffield . . . . . . . . . . . . . . . . .  853,440 
Motor control, W. L. Merrill . . . . . . . . . . . . 853,711 
Motor control system, W. S. Moody . . . . . . . .  853,820 
Motor drive, W. F. Lautenschlager . . . . . . . . 853,703 
Motor starting mechanism, explosion, Ageron 

& Remy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 853,615 
Music leaf turner, T. Lo Casto . . . . . . . . . . . .  853,366 
Music leaf turner, A. E. & E. Beb . . . . . . . .  853,571 
Musical instrument, C. F. Doughton . . . . . . 853,536 
Musical instrument key action, B. R. Kies-

sig . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,884, 853,885 
Musical instrument, stringed, Feather & 

Culp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,686 
Mutoscopes, exhib-iting reel for, E. W. 

Livermore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 853,811 
Nail cbuck, J. A. Milliken . . . . . . . . . . . . . . . .  853,931 
Nail trimming device, M. M. Ryan . . . . . . . . 853,832 
Necktie fastener, Hodgkinson & Clarkin . . . .  8'53,880 
Needle threading device, K. B. Buerger . . . .  853,766 
Nozzles, regulating means for hydraulic, 

G. J. Henry, Jr . . . . . . . . . . . . . . . . . . . . . . . 853,786 
Nut, axle, T. Milligan . . . . . . • • . . . . . . . . . . . .  853,712 
Nut lock, G. S. Gray . . . . . . . . . . . . . . . . . . . . 853,237 
Nut, locking, A. Walbrecker . . . . . . . . . . . . . . 853, 661 
Nutmeg container and grater, C. L. Newton 853,725 
Oar blade, G. W. Doxsie . . . . . . . . . . . . . . . . . . 853,401 
Oil, extracting cotton seed, M. Bird . . . . . . • •  853,759 
Oil spreader. W. M. Murray . . . . . . . . . . . . . . 853,720 
Opening die, H. II. Welsb, Jr . . . . . . . . . . . . . .  853,289 
Optical images, apparatus for transmitting 

to a distance real, E. Belin . . . . . . . . . .  853,755 
Ore, apparatus for sintering fine, J. G. 

Bergquist . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,433 
Ore feeder, H. Eggers . . . . . . . . . . . . . . . . . . . .  853,346 
Ore separating and concentrating machine, 

Clifford & Rankin . . . . . . . . . . . . . . . . . . . . 853,917 
Ore separator, L. D. & S. P .  Hall . . . . . . . . . 853,782 
Ores, treating, J. W. Boileau . . . . . . . . . . . .  853,575 
Oven, bake, J. E. Scott . c . . . . . . . . . . . . . . . . . .  853,323 
Oven, baker's, W. Tank . . . . . . . . . . . . . . . . . .  853,748 
Packing for rotary blower shafts, T. W. 

Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,632 
Packing, sbaft, A. H. Eddy . . . . . . . . . . . • . .  853,506 
Padlock, permutation, Williams & Garland . 853,569 
Paint and varnish remover, J. F. Dickson . . 853,685 
Paper bag machine, W. H. Cline . . . . . . . . . .  853,918 
Paper bag machine, W. A. Lorenz, reissue . .  12,651 
Paper box machine, G. R. Wyman . . . . . . . . 853,613 
Paper box machine cutting mechanism, A. 

W. Mitcbell . . . . . . . . . . . . . . . . . . . . . . . . . . 853,714 
Paper finishing machine, S. C. & R. B. War-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,610 
Pasteurizing apparatus, F. Tyson . . . . . . . . . . 853,659 
Pattern maker's tool, G. G. Richmond . . . .  853,321 
Pencil sharpener, D. Stamey . . . . . . . . . . . . . .  853,836 
Pbonograpbic born support, L. P. Halladay 853,357 
Photographer's light regulator, A. C. Novess 853,467 
Pbotographic paper, A. & L. Lumiere . . . . . . 853,643 
Piano notes, means for repeating, F. Pelis-

sier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,595 
Pianos, foot rest for, Bailey & Reed . . . . . . 853,671 
Picture apparatus, A. E. Colgate . . . . . . . . . . 853,441 
Picture effects, device for producing mov-

ing, E. Keen . . . . . . . . . . . . . . . . . . . . . . . . . 853,699 
Pictures, designs, etc., producing, T. A. & 

J. B. Connolly . . . . . . . . . . . . . . . . . . . . . . . 8:53,863 
Pile fabric, woven, W. A. Minifi 853,713 
Pile wire hook, J. H. Myers . . . . . . . . . . . . . .  853,819 
Piles, apparatus for inserting, G. G. Fryer . . 853,581 
Pin, E. Anderson . . . . . . . . . . . . . . . . . . . . . . . .  853,211 
Pin. F. H. Noble ! . . . . . . . . . . . . . . . . . . . . . . . 853,258 
Pin lock, E. L. Sprenger . . . . . . . . . . . . . . . .  853,907 
Pin setter, H. J. Anderson . . . . . . . . . . . . . . . . 853,212 
Pipe cleaner, Roe & Bonar . . . . . . . . . . . . . . . . 853,423 
Pipe fitting, F. Kinche . . . . . . . . . . . . . . . . . . 853,413 
Pipe joint, A. M. Saunders . . . . . . . . . . . . . . . . 853,900 
Planter, H. T. Monson . . . . . . . . . . . .  ; . . . . . . .  853,256 
Plate lifter, E. �'. Welcb . . . . . . . . . . . . . . . . . 853,529 
Pliers, holding, O. N. Steecstrup . . . . . . . . . . . 853,426 
Plow, wheeled, A. B. Frenier . . . . . . . . . . . . . . 853,448 
Pneuma tic carrier, M. B. Riffo . . . . . . . . . . . .  853,937 
Pneumatic elevator, K. Bruchle . . . . . . . . . . 853,677 
Pneumatic service carrier, M. B. Riffo . . . . .  853,936 
Pool table, H. L. Haskell . . . . . . . . . . . . . . . . 853,636 
Post. See Lantern or lamp post. 
Postal card, self-fastening, A. B. Magoun . . 853,889 
Postal card, souvenir, E. G. Adams . . . . . . . . 853,853 
Potato digging machine, E. G. Schreiber . . 853,601 
Potato eye remover, A. C. Kent . . . . . . . . . . 853,306 
Powder dispensing l'ecf'ptaclf'. E. Terry . . . . 853,658 
Power transmitting device, .r. T. Kinkead . .  853,553 
Printing device, J. S. Duncan . . . . . . . . . . . . 853,538 
Printing press. B. W. Morgan . . . . . . . . . . . .  853,590 
Propeller, A. Flad . . . . . . . . . . . . . . . . . . . . . . . .  853,233 
Pulley, expansible, C. J. Reed . . . . . . . . . . . .  853,264 
Pump crank. A. Margadan t .  . . . . . . . . . . . . . . .  853,707 
Pump, electric, W. Lambert . . . . . . . . . . . . . . 853,806 
Pump, liquid measuring, G. Yanacopoulo . . .  853,670 
Pumping engine, C. L. Heisler . . . . . . . . . . . . 853,359 
Rail, ball bearing. G. 1. Barnes . . . . . . . . . . 853,620 
Rail chock, adjustable guard, II. E. Miller . . 853,254 
Rail for roundhouses, drop, H. J. Drummond 853,868 
Rail joint. W. M. Brown . . . . . . . . . . . . . . .  853,221 
Rail joint. J. O. Bridges . . . . . . . . . . . . . . . . . 853,293 
Rail tie and fastening, W. J. Kost. . . . . . . .  853,554 
Railway, aerial, W. J. Hogan . . . . . . . . . . . .  853,788 
Railway grading machine, O. C. Mann . . . .  8'53,928 
Railway rail, J. N. Akarman . . . . . . . . . . . . . . 853,209 
Railway rail. W. G. MacLaughlin . . . . . . . . 853,815 
Railway safety device, Kloetzer & Borders 853,886 
Railway signal, F. H. Wendt . . . . . . . . . . . . . 853,489 
Railway signal fuse, F. Dutcher . . . . . . . . . . 853,777 
Railway switch, Baxter & Carlyle . . . . . . . . . .  853,857 
Railway tie, C. E. Will . . . . . . . . . . . . . . . . . .  853,390. 
Railway tie, J. G. Parkerson, Jr . . . . . . . . . 853.593 
Railway tie, E. T. Forrester . . . . . . . . . . . . . . 853,629 
Railway tie, C. C. Daniels . . . . . . . . . . . . . . . .  853.773 
Railway track construction, W. Lee . . . . . . . 853,308 
Railways, electric block signal for, W. R. 

Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,40,3 
Rake, E. W. Dowd . . . . . . . . . . . . . . . . . . . . . . . .  853,502 
Ratchet wrench, C. Miller . . . . . . . . . . . . . . .  853,930 
Razor stropping ma,.chine, E. G. Kaufman . .  853,800 
Refrigerator, H. J. Shannen . . . . . . . . . . . . . .  853,834 
Refrigerator, window, B. Meyer . . . . . . . . . . . .  853,589 
Rein holder, G. H. Fernald . . . . . . . . . . . . . . . .  853,514 
Resistance uni t, H. E. Hea th . . . . . . . . . . . . . .  853.784 
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Rock, fracturing, G. S. Githens . . . . . . . . . . . . 853,546 
Roller, H .  A. Voisard . . . . . . . . . . . . . . . . . . . . 853,277 
Roof for mausoleums, tombs, vaults, etc., 

C. E. Tayntor . . . . . . . . . . . . . . . . . . . . . . . . 853,909 
Roof for mausoleums, vaults, etc., C. E. 

Tayntor . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  853,657 
Rowing device. W. D. Gift . . . . . . . . . . . . . . . 853,234 
Rupber coating, making a solution for hard, 

Upton & Fisher . . . . . . . . . . . . . . . . . . . . . . . . 853,429 
Sack packer, G. M. Buskey . . . . . . . . . . . . . . 853,679 
Sad iron heater, electrical, C. V. Hill . . . .  853,694 
Saddle, P. S. Brodie . . . . . . . . . . . . . . . . . . . . . . 853,675 
Safe door, E. Pascoe . . . . . . . . . . . . . . . . . . . . .  853,825 
Safety pin, automatic, W. Coyle . . . . . . . . . .  853,865 
Safety pin, double pointed, H. Kaspar. . . . . .  853,799 
Safety switch, automatic, W. R. Jenney . . . .  853,944 
Saw, W. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . 853,255 
Saw, T. L. Wallace . . . . . . . . . . . . . . . . . . . . . .  853,282 
Saw, W. Vartmann . . . . . . . . . . . . . . . . . . . . . .  853,609 
Saw, pneumatic log, R. Fullerton . . . . . . . . . .  853,350 
Saw set, J. V. Strombom . . . . . . . . . . . . . . . . 853,747 
Scaffold bracket, adjustable, J. J. Dennis . . 853,344 
Scale, H. F. Shaw . . . . . . . . . . . . . . . . . . . . . . . .  853,903 
Scale, weighing, A. Chronik . . . . . . . . . . . . . .  853,770 
Screens, fly exit for window and door, Phil-

lips & Williams . . . . . . . . . . . . . . . . . . . . . .  853,419 

Pen nsyl v a n ia 
I n t e r l o c k i n g  
Rubber Ti l i ng 

The border of this advertisement illustrates 
one of the innumerable attractive designs into 
which Pennsylvania Interlocking Rubber Tiling 
can be rendered. This tiling is far more de
sirable than any other flooring material because 
it possesses a great many exclusive advantages. 
It is absolutely noiseless, will outwear even 
marble tilings, is non-inflammable, odorless, 
perfectly sanitary and waterproof. When a 
new building settles, the floors, if covered with 
unyielding materials, will develop more or less 
s e r i o  u s cracks. Pennsylvania Interlocking 
Rubber Tiling readily conforms to changing 
levels and the floors retain their perfect con
dition. 

Our Book-of- Color-Designs 
gives full information about Pennsylvania Inter
locking Rubber Tiling. We are pleased to 
have architects submit sketches showing dimen
sions of any space for which this incomparable 
flooring may be considered so that we can 
give figures of cost. Architects and buildas 
may also obtain design blanks and make their 
own original designs. 

PENNSYLVANIA RUBBER COM PANY 
JEANNETTE, PA. 

NEW YORK-1741 Broadway. CHICAGO-IN! Michig-an Avenue. PHlr�ADELPHIA-615 N. Broad Street. 
ATLANTA, GA.-I02 N. Prior Street. 
BoSTON·-20 Park Square. .-":. ... 

BUFFALo-717 Main Street 
DETROIT-237 Jefferson A venue 
CLEVitLAND-2134-6 East Ninth Street 
SAN FRANCISCO-512-14 Mission Street 
I.oNDoN-26 Lity Road 

Jars and 
Vibrations 

Every watch is daily subjected to severe jars 
and vibrations-in going up and down stairs, 

in riding, and in various other ways; Unless 
properly adjusted, such jars will seriously affect 

the time-keeping accuracy of any ·watch. When 
you buy a Howard Watch, you have a watch that is 

absolutely perfect in adjustment-that keeps accurate 
time under all conditions. The makers of the 

have found by experience that the only possible way to achieve such delicate and accurate adjustments is to perfect them finally after the 
movement has been placed in its OW,l case. Therefore,. when you buy a u Howard," you buy a watch the adjustments 01 which have 
never been disturbed , for after the final test by the expert adjuster 
it is enclosed in the velvet-lined mahogany cabinet in which you' 
buy it, and is accompanied by Certificates of Guarantee com
pletely identifying watch, case and movement, also stating the fixed price at which the watch must be sold-no matter 
where or from whom you buy it. 

Howard Walches are made in men's sizes only. Prices range 
from $35 10 $150. Ihe difference being nol in Ihe grade of male-
rials or workmanship. bul in qualily of case. number of jewels. 
and Ihe adjuslmenls. 

.. Watcb Wisdom " FREE 
�� ::h\�i8d:::" ,Jt�:�rg:t�fn�e���rl:: 
book which tells more about time than zou ever knew before. It'. written by 
Elbert Hubbard. WRITE TO.DAY. 

E. HOWARD WATCH COMPANY. 
South St .. Waltham. Mass., U. S. A. 

W R I T E  FOR S A M P L ES AN D P R I CES ON 

R O O F I N G  
FROM 50 CENTS TO $4.25 PER SQUARE. 
Ready for immediate shipment. TAR, RUBBER, STEEL, fiat, corrugated, 
ceiling and siding. Send for free catalogue on pipe, plumbing and building 
material. Address : 

ST. lOUIS WRECKING & SUPPLY C O . ,  3865 MANCHESTER AVE . ,  ST. lOUIS 
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Class ified Advertisements 
Advertising in this column is 50 cents a line. No less 

than four nor more than ten lines accepted. Count 
sev;:'n words to the line. All orders must be accom
panied by a remittance. Further information sent on request. 

B U S I N ESS O P P O RT U N I T I ES. 

W A.'i'TED.-Agents and jobbers to � sell the only ad
justable wood-workers' clamp that can be adjusted to 
any distanc3 : and can be used in the shop or outside 
without incollvenience. Manufactured by The Lowden lUau ufacturing Uo., Ansonia, Conn. 

NEW CONCRETE BLOCK MACHlNE.--Easily six hundred 16·inch blocks per day. Same machine makes all kinds. sizes, designs. Wanted : Reliable party place machine on market. Best references required. A. Fairfax, 625 J\Jabama Street, Bristol, 'renn. 
PATTERN LLJrTERS AND FIGUREtl (White Metal 

and Brass) for use on patterns for castings. Large variety, prompt shipments. Send for catalog. H. " .... 
Knight & Son, Seneca Falls, N. Y, 

METAL NOVE1,TY WORKS CO., Manufacturers of 
all kinds of light Metal ,,;-oods, Patented Articles and Hardware Specialties on contract. Metal Stamping Dies and SLamping our specialty. 43-4,'1 Canal St., Chicago. 

Scientific American. 
E X P E R I M E NTAL E L E CT R I CS. 

E Y E-G LASS S P E C I A L  TI ES. 

REMAHKABLE MAGNETIC S PECTACLE AND EYE GLASS OICFER. Send starn\" no postals for Free Pair} coupon and testimonials. �. A. ]:!'redrick Optical Co., l'oledo, Ohio. 

S E AS I C K N ESS. 

. A U TO ACCESS O R I ES. 

E'2UIP YOUR CAR WITH " HERCULES" Non-Skid, Puncture-Proof Tires; mad� by largest tire dealers in 
��i(�hd�1�� c'6�t;gy �r;llr�i�;Va�e:&��I\? o��bber 

M I SC E L LA N EOUS. 

'l'rolley harp, E. D .  Hockwell . . . . . . . . . . . . . .  853,322 
'l'rolley retriever, M. F. Hodge . . . . . . . . . . . . 853,453 
Trolley wheel lubricator, J. �'. Cottrell . . . .  853,771 
Trousers hau"ger, R. H. Tye . . . . . . . . . . . . . .  853,527 
'.rruck, car, R. H. Brown . . . . . . . . . . . . . . .  853,531 
Truck, combination elevator, G. W. Peter . .  853,896 
Trunk, W. Hutton . . . . . . . . . . . . . . . . . . . . . . . 853,412 
Turbine. P. Phillip . . . . . . . . . . . . . . . . . . . . . .  853,563 
Turbine, elastic fluid, W. L. Waters . . . • . .  853,284 
Turbille, gas, H. Holzwarth . . . . . . . . . . . . . . . .  853,925 
'.rurbine vane, C. A. Backstrom . . . . . . . . . • . .  8'53,334 
Turret head, H. H. Wogaman . . . . . . . . . .  853,570 
'l'ype casting m ")ld, Nuernberger & Rettig . .  853,647 
Type, metal, J. S. Duncan . . . . . . . . . . . . . . .  853,540 
Typewriting attachment for adding ma-

chines, E. B. Cram . . . . . . . • . . .  853,297, 853,298 
Typewriting attachment for adding ma· 

chines, A. G. Meier . . . . . . . . . . . . . . . . .  . 
Typewriting machine, W. 11\ Helmond . . . • . .  
Typewriting machine, C. F. Lundeberg . . • .  
Typewriting machine, L .  R. Roberts . . . . .  
Typewriting machine, H. L. Wagner, 

853,709 
853,242 
853,249 
853,266 

853,280, 853,281 
'rypewriting machine, Pfunder & Cook . . . . 853,562 
Umbrella support, J. W. Butler • • . • . . • • . .  853,397 
Valve, J. A. Tilden . . . . . . . . . . . . . . . . • . . . . .  853,274 
Valve, M. C. Honeywell . . . . . . . . . . • • . . . . . .  853,364 
Valve, B. A. Baxter . . . . . . . . . . . . . . . . . . . . .  853,621 
Valve, automatic expansion, A. H. Eddy . .  853,541 
Valve, expansion, A. H . Eddy . . . . . • . • . . . . .  853,503 
Valve for refrigerating apparatus, auto· 

valv�,a��t 
ebfa���iJ�' t: :cK!��Kn : : : : : : : : : :  �g�;�g� 

Valve lubricator, automatic slide, W. L. 
Newbaker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,724 

Valve operating device, flushing, W. H. 
SEVERAL MOTION PICTURE MACHINEtl of stan- Ludewig . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

dard make wanted. Must be in good conditiun. Also Valve, piston, P. Kinander . . . . . . . . . . . . . . .  . 
����r��i��!g�� .f.a��0��s

GI��a11&�tlfi�lars and lowest ��t;�: F�:�i��fn:,e��lai1�gEdKy �: . �����: : : 
............................................................................................... � I Valve, retaining, M. Somers . . . . . . . . . . . . . .  . 

PATENTS can be sold outright or royalty agreements Valve, turbine nozzle, C. A. Backstrom . • . •  
made to much greater advantage if protected by us. Vehicle, R. E. Adams . . . . . . . . . . . . . . • . • . . . .  

853,813 
853,801l 
853,693 
853,504 
853,906 
853,332 
853,614 
853,496 Protection includes the right to use on aU printed mat- Screw thread cutting die, F. D. Randall . . . •  853,596 Vehicle brake, A. B. Caldwell . . . . . . • • . . . .  ter our Emblem reading •• Patents Pr otected by Patent I Seal bolt, J. B. Orbison, et al. . . . . . . . . . . .  853,727 Vehicle wheel and pneumatic tire for same, Title and Guarantee Company, 25 Pine St., New York." Seal, self-locking, W. F. Harris . . . • • . . . . . . •  853,240 R. Dalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,228 

INCORPORATE YOUR BUSINESS. Over sixteen Seat. attachment, spring, E. A�derson . • . . . .  853,616 Vibratory apparatus for ear treatment, E. 
hundred charters proc1ued tor my clients. Write for Sect.IOnal or �ompartment can, E. W. Carnes 853,497 Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  853,645 

corporation laws, blanks free, to former Ass't Sec'y of Sewlllg machllle presser foot attachment, D. Voting machine, A. McKenzie . . . . . . . . . . . . .  853,822 
State, Philip N. Lawrence, Dept. 16, Huron, tlo. Dakota. Shaf�\�a��1\�i 'c';li��;' 'il: 'j,: 'B��i ' : : : : : : : :  �ggi! �:��� ��y�in�. 

GHu�t . �.
e

.� .. .. .... .... .... .. : : : : : : :  �g�:��� "ASK OUR REPRESENTATIVES "-any one of the Shaft bearing, W. H. Coldwell • . • • . . . • . . .  853,225 Wagon, dump. W. A. Underhill . . . . . . . . . . . .  853,275 many-about the assistanCil and the co-operation that Shaft coupling, G. B. Kinsler • • • • . • • • • • • •  853,307 Wagon, dumping, J. Brennan . . . . . . . . . . . . . . .  853,494 Our system extends to them and why they are so sue- Shaft hanger support P. Weber • • • • . . • • . .  853,662 Wagon, dumping, W. G. Mayer . . . . . . . . . . . .  853,817 cessful �n placing securi�ies .with the investi.n� public. Shaft, vehicle, J. Buchheit . . . . . . . . . . . • . . 853,395 Wagon, garbage, A. Gull . . . . . . . . . . . . . . . . . .  853,355 ��s�e��io���fi��e�\atb1� 1�o�1�ryB������11�·ve:£h Sharvener, lawn mower, �L A. Cheney . . . . . .  853,399 Waist and skirt supporter, E. J. McKinney. 853,646 

l"'loor, Boston, Mass., The Hammitt I"!lvestment Cor- Shavlllg cup, S. AttanasIO . . . . . . . . . . . • • • . .  853,751 Wall for buildings, masonry work, and the 
poration. ���!�Sfe�Ji�� !a��i���, 'sh��t' ��p���ti�g' d�: 

853,681 
waIP�1�u��J:J: f t:il;�: : : : : : : : : : : : : : : : : :  �g�:9g� 

FOR A FIN ANCIER.-I WANT A MAN WITH vice for, E. Tyden . . . . . . . . . . . . . . . . . . . .  853,910 Warp stop mechanism, T. Perks . . . . . . . . • . .  853,519 $5.00J to finance a newly patented absolutely bnrglar Sheet metal rim or felly, C. Heart . . . . . . . .  853,452 Watch movement box, Goss & Wolff . . . . . . .  853,236 pr:)of lOCk, the only one in existencB j it is indorsed by Sheet registering device, E. Dummer . . . . . .  853,628 i Water circulating apparatus, L. M. G. De· the principal burglary insurance company of New York, Shepherd's crook, C. Harding . . . . . . . . . . . .  853,876 1 launay-Belleville . . . . . . . . . . . . . . . . . . . . . .  853,866 and wIll be ndopted by them when put on the market ; Shipping case, N. J. Busby . . . . . . . . . . . . . . . .  853,532 Water closets, etc., flexible connection for, 
�Nt���lIc�l��s�u�dir��;· E��.fwt�t�e��26rf::!��nn��g Shoe shank and ventilator, combined, J. P. }l". Lyons . . . . . . . . . . . . . . . . . . . . . . . . . •  85:�, 51 fl  
St., N. Y. 'Pbone, 5317-Harlem. Shoe�a;l

entila
'
ti�g: ' 'M: ' 'viil����p�" y '  'viil�: 

853,336 
I :;:i�� ���i:�: �\��;ri�: �: 1iUl�i��� : : : : : : : :  �gj1:��� 

PATENTS SOLD ON COMMlSSlON.-lf you wish campa . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  853,386 Waterproofing compound, Gross & Horn . . . .  H5:l.:mJ 
to buy or Pen a patent write for 'particubrs to E. L. Sight feed, J. C. Hill . . . . . . . . . . • • . . . • . . . .  853,695 ' Weed exterminator, M. Schmitt . . . . . . . . . . .  85:�,�G7 
Perkins, 72 Broad Street, Boston. Patent Sales Exclu- Signal. See Alarm signal. Weighing apparatus, A. O. Watts . . 853,388 
sively. Signal, C. P. Ruggles . . . . . . . . . . . . . . . . . . . .  853,737 Welding apparatus, step-by-step electric 

Signal light, A. W. Collom . . . . . • . . . . . . . . .  853,499 seam, H. HeIberger . . . . . . . . . . . . . . . . . . . .  850,2,11 
Signaling system, supervisory, H. G. Web- Well drills, swivel rope socket for, O. E. 

l'bla"s· F.J �\,L. );'c�()'lt'rE, NG;���it�'��tl�i�[;!
h. ��gITeOi;�;,o���.

write ster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,287 Lindholm . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85:�,706 
_ " " p ., Silo, A. O. Hubbard . . . . . . . . . . . . . . . . . . . . . .  853,696 Welt shaping machine, L. Goddu . • . . . . . . . •  8G0,50D � 

H E L P  W A NT ED. 

SPECIALISTS.-We olIer the sure�t lJlea�s of findjng your right p1ace if you are a speCIalIst In any. hIgh grade tecbnical line. Write to-day. stating experIence. Hapgoous, 305 Broadway. New York. 
MEN AND BOYS TO LEARN PLUMBING, Brick

laying Plastering and Electrical '.rrades. Positions secured.� Free catalogue. Cuyne 'l'rade Schools, New York, San Wrancisco and Chicago. Mention �CI. A:\lER. 
" CAT BRAND " REVOLVING CUSHION HEELS 

turn as you walk and wear even. Cheaper than If'ather. 
i��l�t"�:��t ���dloHtfe�i�o.,S��� Wr
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Agen ts wanted. 

AGENTS-Our Wonderful Cork-puJler. not a screw, everybody needs, because no hard pulling is necessar y ;  
fits a l l  bottles ;  send for circulars ;  plated samples� 250. C. S. Hawley, 1M Leonard Street, New York. 

MEN AND BOYS, LEARN PRACTICAL ELECTRICITY, the best-paid trade. Our 7·story building has total electrical equipment of $50,000. Day and even .. ingcourses j  individ nal instruction. Positions guaran� teed. call or addressN. Y. Electrical Trade Schools, 39 
West 17th St., mentioning SCIENTIFIC AMERICAN. 

MACHINISTS, ELECTRICIANS, PRINTERS, IRONWorkers. Plumbers, Engineers, Motormen, Cbauffeurs order Kleanal [for clean hands. Removes machine greilli6, grime. paint� printers' ink and dyes. Good garage 
side line. Continenta1 8upply Co., 53 W. 24th St. ,N. Y. 

T Y P E W R I T E RS. 

T¥PEWRJTERS.-SoJd. rented, andrepaired. Expert re Jairing on all makes. High grade machines at lowest prices. All makes rented. Henry 1'ypewriter Exchange. 
5i W. l25ch tltreet. New York. 'relephone 4652. 

�PECIAL BA RGAIN3.-Remington No. 2, writing two 
colors; Densmore, Hammond, Franktin $15 each. shipped 

p'r� :�]'a�?� rf,����f{��Co.��1fte ff{ �r �����;a;:,
lw.�� 

P H OTOGRAPHY. 

PHOTOGR'\'PHERS, we want to get you in  the habit of reading the;American Photograpber and Camera and 
Dark Room, the bigge.st and best. Photora3PhiC monthly. 
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trial sub scription for 25 cents in ptamps or coin. American P botographic Pub. Co .• 361 Broadway, New York. 
FI LMS. �'ILMS. FILMS. - Lumiere Celebrated 

;i6�atf:�fi_l��ld�:ie�
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New York City. 

PAT E NTS FOR SALE. 

al����i��E \v1� U.�lf ��.tl;:igb'r;;f le:!�l�o�a�i. Demand will be enormous. For particulars. address L. V. Shepherd, 5034 Pasadena Ave., Los Angeles, Cal. 
A NEW PATENT covering a field that has no com· petition; nothmg of its kind has ever been on the market ; for sale. Can be seen in operation at E. Cnllen's, 2029 Broadway, N. Y 
FOR S'\'LE.-OUTRIGHT OR ON ROYALTY BASIS 

United StatelS and Canadian Patent on Hand Power Propeller for sman bnats. Something new. Manufac� turers only. No agents. For full information� address 
N. Johnson, 239 N. Curtis Street, Cbica"o, Ill. 

FACTORY A N D  M I L L  S U P P L I ES. 

PUT IN WATER WORKS at your country home. A 
Cald well Tank and Tower is the thing. Substantial, efficient, ornamental. inexpensi.ve and frost proof. 
Dozen,« near you. A o  E. Woodruff, of M t. Carmel, Conn., 
��tS �n; MJxsx�:.,p

as
��?t� 

irorus�:l��e�����s (j�i�: logue and Price List. W. E. Caldwell Co., Station 
o D, Louisville, Ky. 

M OT I O N  P I CT U R ES. 

MOTION PICTURE 11ACHINES. Films, Slides and Supplies from the largest store of its kinf1 in this J ity. Sole agent Power's Cameragraph the real fireproof machine. Catalogs. Lewis M. Swa1b, 300 Spruce St., Phila. 
SEVERAL MOTION PICTURE MACHINES of stan

dard make wanted. Must be in good conflition. Also several oxygen gas OllttltS. State particulars and lowest cash price. E. J. Brown, Glen Jf.llyn, Ill. 
THE MO VING PICTURE WORLD, weekly. 10 cents per copy i yearly subscription. $2, The only paper devoted to the moving picture. illustrated song and l an

tern lecture lleld. Moving Plctnre World, Box 450, N.L 

Skate wheel, roller, W. W .  French . . . . . . . .  853,447 Wheel. See Cushioned wheel. 
Slack adjuster, C. O. Anderson . . . . . . . . 0 • • •  853,210 Wheel, Giles & Tobey . . . . . . . . . . . . . . . . • • • . .  8;'3,fi.S7 
Sied, cardboard, Burt & Chapin . . . . . . . . . .  853,624 Wheel, W. R. Caldwell . . . . . . . . . . . . . . . . . . . .  85:�,7(j.7 
Slicer, vegetable, lilies & Skillin . . . . . . . . . .  853,796 Wheel rim and tire, P. Ebner . . . . • • . . • • . . • •  83;�,2fJU 
Slicing meat, sausages, and other edibles, Whee� rim or felly, H. Pataud . • . . . • . . • • . .  85:J,fifJ4 

machine for, A. Brinnhauser . 0 0 0 . 0  • • • •  853,294 Whiffletree clip, H. F. Gray . o • • • • • •  0 • • • • • • •  853,353 

��fEni��x, 
or

Ktw�iti�i:IO!�Chi���; ' t�p�' p'uii�y 
853,824 i Win����s m������, . .  ���� . �� . :�����: . �i���: . .  � 853,392 

for, F. W. Nims . . . . . . . . . . . . . . . . . . . . 853,371 1 Window, H. R. SCh'Veinler . . . . . . . . . . . . . . . . .  853,902 
Spring structure, A. Stedman • • . • • • . • . . . .  853,380 1 Window catch, Hammar & Brickman . 0 0 • • • •  853,358 
Spring wheel, H. Neubert . . . • . . • . . . . . • . . .  853,418 Win ow cleaner, M. S. Heabler . . . . . . . . . . . .  853,783 
Stacker, hay, E. Schulze . . . . . . . . . . . . . . . .  853, 649 Window holding and antirattling device, J. 
Stamp affixer, C. A. Crawford . . . . .  0 0  • • • • •  853,500 B. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 853,697 
Stamping device, mat for ticket or other, "Vindow screen and the like, J. F. & L. Po 

W. A. Albaugh . . . . . . . . . . . . . . . . . . . . . 853,393 Buck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Starching machine, shirt, J. W. Brittain . . . .  853,295 Wire, barbed, D. C. Smith . . . . . . . . . . . . . . . .  . 
Steam boiler, C. G. Wieland . . . . . . . . . . . . . .  853,665 Wire machine, barbed, D. C. Smith . . . . . . .  . 
Steam defle,ctor, G. J. Henry, Jr . . . . . . . . . . 853,787 Wire stretcher, F. W. Reichert . . .  0 • • •  0 • • • • •  
��team engine, C. L. Schultz . . . . . . . . . . . .  853,565 I Wrench, Ii". A. Bucey . . . . . . . . . . . . . . . . . . .  0 • •  
Steam generator, E. L. J. Wera . . . . . . . . . 853,290 Wrench, W. E. Ingram . . . . . . . . . . . . . . . . . . .  . 
Steering and controlling device, R. M. A. B. I Wrench, J. Knowles . . . . . . . . . . . . • . . . . . . . . .  Munro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 853,719 Wrench, threading die, and pipe cutter, 

85:3,8G2 
85:�,90S 
8G:�,(i(H 
85:i,7:�1 
8[):1,�22 
853,24·1 
853,414 

Stenciling . machine, B. C. Stickney . 853,605, 853,006 combined, B. 1. Borsen . . . . . . . . . . • • . . • • .  853,761 
Stencils or other articles, frame for, J. S. 

Duncan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,539 Steroscope folding handle, White & Beach . .  853,664 
SterotYpe plates, machine or casting box for 

making, H. F. Bechman . . . . . . . . . . . . . .  853,752 
Stereotyping and type metal founding ap-

paratus, H. F. Bechman . . . . . .  0 . 0  • • • • •  853,754 
Sterilizer, W. Castle . . . . . . . . . . . . . . . . . . . .  853,498 
Sterilizing, disinfecting, or odorizing ve-

hicles, automatic apparatus for, H. S. 
Blackmore . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  853, 435 

Still, mercury or quicksilver, R. A. Lack-
mann . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  853,701 

Stove top member, H. A. Starr . . . . . . . . . .  853,524 
Stoves, means for collecting and carrying 

Qff smoke and odors from, C. B. Whip-
ple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,530 

DESIGNS. 
Badge or emblem, R. S. Clymer . • • • . . . . . . . .  
Bowl, F. C. Parsche . . . . . . . . . . . . . . . . . . . . . . .  . 
�,:�l!,��e�a��g�h. 

Ej, ��tt�;,ri� : : : : : : : : : : : : : : :  
Emblem, fraternity, D. S. Wilson . . . . . . . . . .  . 
Fabric, pile, C. Sackman . . . . . . . . . . . . . . . . . . .  . 
Jj1abric, textile, S. L. Crownfield, 

38,553 

g�:g�� 
38,556 
38,554 
38,567 

38,568 to 38,572, 38,575 
Flask, J. M. Levis . . . . . . . . . . . . . . • . . . . . . . . . . .  38,557 
Horn, L. L. Terhune . . . . . . . . . . . . . . . . . . . . . . .  38,560 Medal, F. B. Rhodes . . . . . . . . . . . . . . . . . . . . . . . . 38,555 
Mirrors, brushes, and similar toilet articles, 

back for, G. H. Berry . . . . . . . . . .  38,561 to 38,565 Stoves, tilting frame for cooking, J. S. Van 
Buren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 853,847 Post card, E. Fritsche . . . . . . . . . . . . . . . . . . . . . .  38,566 

853,580 , Range, gas, A. '1'. Wehrle . . . . . . . . . . . . . . . . . .  38,574 Stovepipe elbow, Jo F. Foster . . . . . . . . . . . . .  . 
Sump, F. H. Rile . . . . . . . . . . . . . . . . . . . . . . .  . 853,598 Rellector or similar article, O. A. Mygatt . . •  38,558 
Supporting bracket for odometers, etc. , H. 

J. Boon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,339 
Surgical appliance, E. D. Huebner . . . . . . . . . .  853,410 TRADE MARKS. 
Swe�l!':art

an
.
d 
. . .  

s����.�i�.� . .  ����.
i��: . .  �: . .  �: 853,525 Adhesive, certain liquid, Robeson Process Co. 62,594 

Switch, G. Gilmore . . . . . . . . . . . . . . . . . . . . . .  853,922 Analgesic, F'arbenfabriken vorm. Friedr. 
Switch controlling ... mechanism, H. Geisen. Bayer & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,612 

honer . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  853,780 Analgesic and antirheumatic, FarbenfJ.briken 
Switch structure, H. C. Stiff . . .  0 . 0  • • • • • • • •  853,271 vorm. Friedr. Bayer & Co . . . . . . • . . • . • . . .  
Switch tongue operating and retaining de- Bitters, Union Wholesale Liquor Co . . . . . . . .  0 

vice, N. Burns . . . . . . . . . . . . . . . . . . . • . . .  853,223 Bitters, stomach, Hostetter Co . . . . . . . . . . . . .  . 
62,613 
62,628 
62,618 

Tabulating machine, ��elt & Wetmore . . . .  853,543 Boilers, furnaces, al.ld parts thereof, certain, 
'rank lining, H. M. Reynolds . . . . . . . . . • . . . .  853 828 Continental Iron Works . . . . . . . . . . . . . . . . .  62,507 

Telegraph transmitter, C. W. Leiser . . . . . .  853
'
556 Bookcases and parts thereof, Globe-Wernicke 

Telegraphy, wireless. W. W. Massie . . . . . . . .  853
'
929 i Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,536 

Telephone and switching mechanism, desk, 
' I Boots and shoes, leather, Dixon-Bartlett Co. 62,508 

A. K. Andriano . . . . . . . . . . . . . . . . . . . . . . 853 855 1 Boots and shoes, leather, W. J. Newman . . . . 62,622 
Telephone calling or signaling device, K .  ' I Bread, Brenneman Baking Co . . . . . . . . . . . . . . .  62,570 

Weman . . . . . . . . . . . . . . . . . . . . . . . . . . . , " 853 389 Bread. Middleton Baking Co . . . . . . . . . . . . . . . .  62,580 
Telephone exchange system, A. R. Kahl . . . .  853

'
304 , Broadcloth, casket, carriage, and cap cloth, 

Telephone exchanges, registering system for, ' Airedale Mills Co . . . . . . . . . . . . . . . . . . . . . . .  62,526 
A. R. Pollock . . . . . . . . . . . . . . . . . . . . . . . •  853 373 Calicoes, percales, ducks, and drills, printed 

Telephone receiver, A. F. H. Davis . . . . . . . .  853
'
578 and dyed, Garner & Co . . . . . . . . . . . . . . . . . 62,535 

Telephone receiver holder, W. A. Beavan. 0 853
'

672 Canned soups and bouillons, Patterson-Cabell 
Telephone switchboards, spring jack for, ' Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,582 

McBerty & Craft . . . . . . . . . . . . . . . . . . . . . .  853,370 Cards, playing. United States Playing Card 
Telephone system, G. Babcock . . . . . . . . . . . •  853,291 Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,565 
Telephone system, automatic, F. Merk . . . . . •  853,818 Cement, Portland, Associated Portland Ce· 
'l'elephone trunking system, H. G. Webster. 853,286 ment Manufacturers (1900) . . . . . . . . . . • . .  62,502 
Telephone trunking system, W. W. Dean . . .  853,682 Chains, machine made, Diamond Chain and 
Tent frame, portable, R. P. Orr . • . . . • . . • . .  853,560 Manufacturing Co. . . . . . . . . . . . . . . . . . . . . . 62,532 
Thill support, J. W. Sherwood . • • • . . . . • • • • �g�:��f 8��:icafs: L��;tain: " 'Fa�benfabrik�n' . 'vo�m: 62,592 

����S�l
i�g 

h����'in�' fal?;:ee
att'a�h���t: ' ·it: Frledr. Bayer & Co . . . . . . .  62,611, 62,614, 62,615 

C. Redpath . . . . . . . . . . . . . . . • . . . . . . . . . .  853,376 Chocolate and cocoa, Runkel Brothers . . . . . .  62,559 
Tie plate. W. L. De Remer . . . . . . .  853,683, 853,684 Cigarettes, Butler-Butler . . . . . . . . . . . . . . . . . . .  62,527 
Till, C. Weisse . . . . . . . . . . . . . . . . . . . . . . . . . . .  853,430 Cigars, P. G. Crocov . . . . . . . . . . . . . . . . . . . . . . . .  62,520 
Time card, sun, C. S. Bissell . . . . . . . . . . . • . •  853,338 Cigars, T. A. Robil1son . . . . . . . . . . . . . . . . . . . . . . 62,543 �l�;cJJ�Jffi::f�:c����l�:. ;·�d�::J:.:.: �g�:�Z� g��i�lig!r�!���;5�;0��e�a���: .�������i: : :��: 62,552 

Tobacco, stripping, C. F. Han . . . . . . . . . . • •  �g�:�ii Clo..llis, suits, and dress skirts, ladies', A. 
62,547 

Toe spreading retainer, P. Wall . . . . . . . • • •  853,327 Ruben & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,596 
Toilet box, combination. A. D. Herman . . . .  853,361 Coats, vests, trousers, and overcoats, Friend 
Toilet cream, M. S Borden . . . . . . . . . " . . .  853,436 & Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62, 590 
Tongue supporter, wagon, Abrams & Doyle. 853,391 Confection, certain named, Gordon, Wolf & 
Tongue, vehicle, G. 1. H aise . . . . . . . . . . . . . .  853,781 Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,576 
Tool. combination, H. Brown . . . . . . . . . . . . . . 853,49'5 Cotton goods, prillted, Neuss, Hesslein & Co. 62,541 
Tool, combination, R. Madsen . . . . . . . 0 • • • •  853,558 Cotton piece goods and blankets, Jackson 
Tool, comjlound. J. N. Peterson . . . . . . . . . . . .  R53, 520 Co. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,554 
Tool, fluid prf'ssure. G. H. Gilman . . . . . . . . . .  Ro�, f121 Cutlery and edge tools, certain, Radigan, 
Tool operating illf'('haniRm. Ii". K. Prif'st. . . .  85�,564 Rich & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,583 
Tool, pneumatic, C. W. Mea OW('f oft. Sr . . . .. 808,416 Disinfectants and deodorizers, Sanitation and 
Tooth powder retainer, Rl. R. Godward . . . . 853,405 Supply Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G2,02;) I Toothpick making machine, wooden, J. H. Earthf'nware and porcelain, Josiah Wedg-

Nute . . . . . . . . . . . . . . . . . . .  853,372 wood & Sons . . . . . . . . . . . . . . . . . . . . . . . . . .  62,522 
Toy. Pearson & Wernau . . . . . . . . . . . . . . . . .  853.730 Eggs, C. A. English . . . . . . . . . . . . . . . . . . . . . . . . 62,573 
Trace loop or buclde. J. P. Heiser . . . . . . . .  853,879 Fabrics, certain textile, China & Japan 
Transformer, J. J. Frank . . . . . . . . . . . . . . . . . . 853,77R Trading Co . . . . . . . . . . . . . . . . . . . . . .  62.528, 62,529 rrransformer, M. O. Troy . . . . . . . . . . . . .  0 • • •  85�,84� Farm and garden hand tools, American Fork 
Transformer, three phase, J. J. Frank . . . .  85B,779 and Hoe Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,551 
T ransmitter, breast, J. A. Birsfield . . . . . . . .  853,337 Fef'd llf'al, cotton seed, Tennessee Fibre Co . 62,56;� 
Trap. See Insf'ct trap. \ Felt find paper for rooting, etc. , J. A. & W. 
Trigger mechanism, F. A. De Land • • • • • • • .  853,229 Bird & Co. . . . . . . . . • . . . . . . . . . . . . . . . . . . .  62,505 

G E N T LE M E N  
WHO DRESS FOR STYlE 

NEATN ESS, AND COMFORT 
WEAR THE IMPROVED 

BOSTON 
GARTER 
THE RECOGNIZED STAItOARD 

-..mIThe Name is �::;�d on eve1l� 
�h"p� CUSHION 

BUTTON 
C LAS P 

LIES FLATTO THE LEG-NEVER 
SLIPS, TEARS NOR UNFASTENS 

GEO. FROST CO.,Makers 
13oston,Mas8., U. S . A. 

�_.""ALWAYS EASY 
A MON EY M A K E R  

Hollow Concrete Buildine Blocks 
�"a"Jhi::.st�hyS��.ii:;;ieeleapest 

THE PETTYJOHN CO. 
615 N. 6th StreBt, Terre Haute, Ind. 

Out Talk 

why therefor. 

Capaci1y 
. Strength 
Simplicity 
Superiori1y 

THe w.HSEI.. 

)'Ihe Workman BIa.me$ " His Tocil; 
. The Good Workman Appreciates the Value 
of' Good Ones and Keeps Them Sharp, 

This is a page from our Booklet. 

One cent will bring the balance. 

Drop us a Postal. 

We want Good Agents. 

The biggest money maker ever 
offered. 

RAPID TOOL WORKS 
909 Stock Exchange Building 

CHICAGO 

The Dayton Sprayer 
a n d  W h itewa s h e r  C'!vers .10,000 sq. feet of surface "er day wIth whItewash, cold water paints or disinfectants. Used by farmers, tobacco growers, horticulturists, forwatering� destrOying insect pests orplant diseases. 

The "Progress" 
12 ga1. -$21 . 00 
20 gal.-$:lO.OO 

including hose, etc. ',-v 

Easily operated, de· veloping high pressure for extin
guishing fires, 
washing vehicles, etc.-will 

last a lifetime. Write for cat· 
alog of other kinds a n d  prices. ,.J ..,... ..... -;,. Dayton Supply Co. 6�����1�'l';�'� Devt. R, On BbL $12.95 Dayton, • Ohio. in!lluding hose. etc 

lo
ou SHAVE YOURSEL F ?  

rit���!;t E�:����hti:�r�h�;1:� 11!��h�a�th: I�V;; Cf'mented and set in an aluminum ferrnle by our patert process ; gmmlTIteed perff'ct for three years. 
A new hru8hfree if a8ingle hai'l' come8out. 

s���J?el;'l�: h'��lei�tr�:i�;' ��r off��.a�hTs �ic�;��rssh afo� 25c 
Compl<'te (>SltalflJr on home �havtn� Free 

Ilome Bllrb{'t· 8up�)ly 30fl E. ltllldison Cl,It'ago 
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'BUILD )lOUD Felt for use in buildings, Barrett �Ianufac-, �"� T turing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,504 
_ Fertilizers, Canton Fertilizer and Chemical 

:l�T BO FlaV��ing" ��t���t� " ��d" j��'S'," Abr'a:-b�m ' & 62,506 

OW l'" FlOU�:r�i�e.i · �y�' '.-';.i ' �h��t," Sp��g��: ' w;,�: 62,587 

Ir:�::::��iiiiiiiii�;'l� FIOu��
r w�ea��' W�t���' "Miil" ·C� : :  : : :  : :  : : : : : : : ��:��� 

By the Brooks System offu l l  size patterns 
and i l lu strated instructions. 

Pattern s of all Rowboats and Canoes, 
$1. 5 0  to $2. Launches and Sailboats, 
20 feet and under, $4 to $5. From 21 
to 30 feet inclusive, $5 to $10. 

We sell frames with patterns to finish 
for less than it costs others to manu
facture. 

$ 15-price of I6-ft. launch frame 
(No. 5) complete with patterns and in
structions to finish. $20-price (If 22-
ft. speed launch frame (No. IS) complete 
with patterns and instructions to finish. 

2I ,3II  inexperienced people b u i l t 
boats last year. Why not you ? 

Free Illustrated Catalogue quotes prices on other patterns, knock-down frames with patterns to finish, and complete knock-down boats - launches-sailboats-rowboats and canoes. Satisfaction guaranteed or money refunded. 

BROOKS BOAT MrG.tO. OR/�"'ATOIl'S OF Tift: PATl'l:'RIt 3rsreH Or MAT BI/II.PlIt� 
4Ub 5HIP 5T. SAGINAW, MICH. U.S.A.. 

Every reader of the SCIENTIFIC AMERICAN should also 
be a reader of Technical Literature 

A lUonthly Review of Current Technical Publications 

a large 64-page illustrated journal giving its readers. in 
more or less condensed form, the BEST literary material of 
general interest appearing in the current technical publica
tions of America and Europe. as well as much valuable in
formation found in daily papers, trade pamphlets, society 
proceedings, speeches and lectures. etc. The 

"Index to Articles in Current Technical Periodicals" 
gives a classified descriptive listing of all the articles of im
portance appearing in the current tf'chnical press, brought 
down to the first of the month of issue. 

.. An indispensable publication for engi· 
neers and other technical men. and one of 
the most instructive ever published for general 
readf"rS who wish to keep in touch with 
modern industrial prolire�s." 

SUBSCRIPTION RATES $2.00 a Year. Single Copies, 20 Cents 

Special Offers to Readers of the Scientlllc American.-As 
a trial subscription we will send you TECHNICAL LIT
ERATuRE for two months for 25 CENTS with a low rate 
in combination with a special Premium Book Offer for the 
continuance of the subscription. 

Send your quarter to-day and get the current numbers. 

TECHNICAL LITERATURE, 19 S, 220 Broadway, New York 

GAS ENGINE DETAILi:'i.-A VALUA-bl e and fullyUlustrated artic1e on this subject is con� tained in SUPPLEMENT No. 1 292. Price 10 cents. Jj'or sale by Munn & Co. and all newsdealers. 
Marine E:ngines ��l\lCh�;:

e
�n,�

o
��

t
!'ill�
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��:/t� 

Perfect in every mechrHllc,.'l1 oetail. Designed and built by ohltst maline 
en�ine bllilders in the \\�est. Greater spet'd, more power, less vibration 

per H. P. than any marine engine 
buil t. Two speeds. 1 t 0 500 H. P. 
4 cycle. Single, double, 4, 8 and 
12 cy Hnders. Don't place your 
ol'oer until Sf'U g-et our latest pam
phlet and prices on engines and 

m:uine fittings. 
2616 DeKalb St. 

St. Louis, 
U. S. A. 

Foods, certain, S. S. Pierce Co. . . . . . . . . . . . . .  62,560 Foods certain cereal, 11' , L. Thornton . . . . . , .  62,564 Fudge, Italian creams, and other candies, J. E. Schaeffer . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,584 Furniture, certain, L. & J. G. Stickley . . . . .  62,578 Game, card, W. J. Roche . . . . . . . . . . . . . . . . . . .  62,595 Gas burners, Oakman Manufaetllring Co . . . . . 62,514 Glass shades, globes, and chimneys, Hou-daille et Triquet . . . . . . . . . . . . . . . . . . . . . . .  62,591 Glassware, certain, American Bar-Lock Co . . (j.�.f).sS Gloves, kid, Steinberger & Kalisher . .  62,598, 62, 599 Hair curlers or wavers, M. Roman . . . . . . . . .  62, 545 Hair pomade, R. Moore . . . . . . . . . . . . . . . . . . . . .  62,621 Hair tonics and restorers and shampoo, J. Kuskuna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �?,?� Hames, Todd Manufacturing Co . . . . . . . . . . . . .  h2,�) 1 ; )  Hosiery, Glidden, Hyde & Co . . . . . . . . . . . . . . .  62,5:53 Inks, Norddeutsche Wollkammerei & Kamm-garnspinnerei . . . . . . . . . . . . . . . . . . . . . . . . . .  62,605 Insecticides and antiseptics tooth wash, A. R. Saylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,626 Linimf'nts, F. P. Douglas . . . . . . . . . . . . . . . . . . .  62,601 Machinery, ('ertain, T. W. Pangborn Co . . . . . 62,581 Malt extract, M. K. Goetz Brewing Co . . . . . . 62,540 Medicinal paste. S. I. Henderson . . . . . . . . . . . .  62,617 Medicinal sulfonic acids, etc., Ichthyol Gesellschaft Cordes, Hermanni & Co., 
62,602, 62,603 Medicin{', cf'rtain, W. E. Williams . . . . . . . . .  62,606 Medicillf'S, certain, Penn Drug Co . . . . . . . . . . .  62,623 Metal manufactures, certain, S. Sternau & Co. . . .  " . . . . . . . . . . . . . . . . . . . . " . . . . . . .  " . . .  62,562 Met��afolb��in� . .  �r.e.��r.a.t����: .�.�r.s.��l.l. ?���: 62,593 Metals, antifriction bearing, Fahrig Metal Co. . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  62,533 Milk, crpam, and butter, A. E. Little . . . . . . .  62,579 Oils, cotton seed, Southern Cotton Oil Co . . .  H2,tiGl Paint, L. Sonneborn Sons . . . . . . . . . . . . . . . . . . . .  62,512 Painters' materials, certain, S. H. French & 

Co. • . .  " . . . . . • . • . . . . . . . • • . . • . . • • . . • • . • . •  62,510 Painters' supplies, certain, Ball Chemical Co. . .  . . . . . . . . . . . . . . . . . . . . .  " . .  . .  . .  . . .  . . .  62,503 Paper and envelops, writing, Z. & W. M. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,589 Paper bags, paper, and paper boards, Union Bag and Paper Co . . . . . . " . . .  " . . . . . . . . . . .  62,600 Percales, Rice, Stix Dry Goods Co • . . . . . . • • •  62,558 Pianos. C. A. Ahlstrom . . . . . . . . . . . . . . . . . . . . .  62,5·50 Pitch, coal tar, Barrett Manufacturing Co . •  62,608 Plants and cut flowers, A. rr. Lorch & Co . . . 62,513 Plows, cultivators, and stock parts or shapes ilIN('for. Star Manufacturing Co . . . . . . . .  62,597 Powder. tooth, L. lL Pfleghardt. . . . . . . . . . . . 62,624 Preparation for the treatment of throat and lung diseases, L. M. Green . . . . . . . . . . . . . 62,619 Preparation for treatment of disorders of the kidneys, C. H. Beane . . . . . . . . . . . . . . . . . . .  62,609 Rangps, stoves, heaters, etc., gas, American Stove Co . . . . . . .  " " . . . . . . . . . . . . . . . . . . . . . .  62,501 Razors, knives, SCissors, and shears, M. Klaas . . .  " . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . .  62,538 Refrigerators and ice boxes, American Stove Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,517 Remedy for the treatment of the hair and. scalp, G. �'. Smith " . . . . . . .  " . . . . . . . .  " . . .  62,627 Roofing and wall covering, stamped metal, Cortright Metal Roofing Co . . . " . . . . . . . . .  62,531 Rubber belting and hose, E. Z. Jefferson . . . . 62,511 Rubber heels for boots and shoes, Pneumatic Cushion Rubber Heel Co . . . . . . . . . . . . . . . .  62,542 Rugs and carpets, Fries Harley Co . . . . . . . . . .  62,534 Sash fasten!'l's. H. B. Ives Co . . . . . . . . . . . . . . .  62,577 Shirts, men's flannel, Frank Bros. & Co . . . . .  62,575 Shoe polish paste, Ii'. Ii'. Dalley Co. of Ham-
iltOll  . .  , . • . . . . . . . . . . . . . • . . • • . . . • • . • • • • • •  62,509 �hof':;;, leather, Broadwalk Shoe Co . . . . . . . . . .  62 , 571 Shof's, leather, l'�. A . . \(CUOWHlI • • • • • • • • • • • • • •  62,020 Sizes, starch, Arabol Manufacturing Co . . . . . .  62,607 Soap and soap powders, Zarnits Brothers Grocery Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,567 Soap, medicated, Ichthyol Gesellschaft Cordes, Hermanni & Co . . . . . . . . . . . . . . . . . 62,521 Soda, bicarbonate of, Citizens' Wholesale Supply Co. . .  . . . .  " . . . .  " . . . " . . . . . . . .  " . . . .  62,610 Spices and mustard, I� I\: K Medicine Co . . . 62,355 Springs, cushion, Ventilated Cushion and Spring Co. . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  62,546 Stamps, tl',Hiing, Diamond Trading Stamp Co. . . "  " . . . . . .  " " " " " " . " " . . . . . . . . . . .  " " . . .  " 62,572 Tanning, chemical mixtures for, Vacuum Oil Co. . . . . . . . . . . . .  " " . . . .  . .  . .  . .  . .  . .  . . . .  . . . .  62,629 Tap(-'�t l'y chenille, tapestry, and velour, Moss Rose Manufacturing Co. . . . . . . . . . . . . . . . .  62,523 Telephones, Wire and Telephone Co. of America . . . . . . , , . . . . . . . . . . . . . . , , . . . . . " 62,548 Thrpad and spool cot lOll, American Thread Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (i2. 3U8, 62 , 569 Ties, ladies' string, W. Trevor . . . . . . . . . . . . . .  H2, fi2:1 Tires, pneumatic bicycle, IJ'isk Rubber Co . . .  62,574 Toilet preparation, certain, Frederick Steal'llS 
& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,616 Tools, certain hand, W'illiam Hunt & Sons, The Brades . . . . . . . " . . . . . . . . . . . . . . . . . . . .  62,586 Turbine rotors and shafting amI twyers, Con-thwntal Iron Works . . . . . . . . . . . . . . . . . . . . 62,530 T.vpewritpr ribbons, ('loth for, H. Hilker . . . . 62 537 

\Va tel' and flavored soda water, spring, C. ' 

foundry 
Pra(ti(� 

BY C. Burrill . .  " . . .  " "  . . . . . . . . . . . . . . . . . . . . . .  62 519 

J A M E  S M . T A T E 
Watpl's, ginger ale, root beer, etc. ,  mineral, ' Blue Ribbon Mining, Milling, and Invest-and \Vat����l\e\'��er: ' ��(i 'gi�g�� '�le', ' n;i����i '��d 62,518 

MELVIL O. STONE lithia, Ohio Bottling Co . . . . . . . . . . . . . . . . .  62,557 
Instructors in University of \\�ax('s. oils, and grC'ases, certain, Vacuum 

Minnesota, Department Oil Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62 516 

of Mechanical En- Whi�ky, A. Sch"·abachel' . . . . . . . . . . . . . . . . . . . .  62:524 

gineering. 

THIS volume sets forth clearly and 
" concisel y the principles of 

Foundry Practice with a view to the 
need of the student. Is of great value 
to the young man who is just begin
ning foundry work. Covers all the 
ordinary problems met in the casting 
of iron and brass. Used as a text in 
many technical schools. One hun
dred half tones and line engravings. 
Write for circular. 

Price, polltpaid, $1.50 net 
THE H. W. WILSON CO., Minneapolis 

TRADE: MAqKS 
DESIGNS 

COPYRIGHTS &C. 
Anyone sending a sltetcb and description may Qu1cltly ascertain Onr opinion free whether an 

�roV;�;l�i�tl��b����:it?a��HI�B1
e
lio��':i\\';:��r9 

Be�;l:��s �!��� �g����lioIlhe;gr�gc��t;��tve 
special notice, without charge, in the S�i�ntifit Jlm¢ri�an • .  
A handsomely iIIust.rnJed wee'kly'. I,arjlest clr. 
culation of any BCientUic journal. Terms, $3 a 
year ; four months, $L Sold b7 all newsdealers. MUNN t CO,361 Broadway, New York 

Branch �mce. 625 I' St.. Washington. D. Co 

I ��j���; .f°�ME�i.�� . �i.S:�I.I��� . .  ��: : : : : : : : : :  ��,g�� \\,illP, bitter, M. Kolassa . . . . . . . . . . . . . . . . . . .  62
'

529 Wire, Wire and Telephone Co. of America . .  62 ;549 

LABELS. 
"Amo Wheat Fibre Cups," for brf'akfast , food of cereal grain, W. E. Williams . . . 13,539 1 'GO� Nugget," for bottled beer, Black Hills 
"GOldre;���etCoExt�"a' 'Ifi�� ' sp��i�i 'B���;'; ' f�� 13 ,535 

bottled beer, Black Hills Brewing Co . . . 13,534 " Gold Nugget Extra I:l'ine SpeCial Brew,H for 
" beer, ,Black Hills Brewing Co . . . . . . . . . . . 13, 533 Golden Gate Ginger Ale/' for ginger alt', 
HLe�y J{����[ce�ss G�e�t�st" 'ci������" '��d 13,532 

Dyer," for a fluid cleaning compound " H. Levey . .  " . . .  " . . . . . . .  " . . . . . . . . . . . . . . : 13 544 "LIghtning Uolfi & Silve,' Polish," for a gold ' and silver polish, If. F. Spinney . . . . . . . .  13, 54:1 "Lowney's Assortpd Chocolatf's) " for con fec-
" tionery. W. M. Lowney Co . . . . .  13.536 to 13,538 OrIental Bath Aroma," for a perfume for the llath. Elite Perfume Co . . . . . . . . . . . . .  13,542 "Sanroc Natural Mineral Water, " fo1' l latUl'al 

1 mineral water, San roc Springs Co . . . . . . . 1 : : , :1:;1 "SO:ttllf'l 'll Poultry F()(Hl , "  for poultry food, Southern Stock 11'00d Co . . . . . . . . . . . . . . . . . 1::, il-:11 "Southern Stock }1�001, " for stock food, Southern Stock F'ood Co . . . . . . . . . . . . . . . . .  13,540 " The Edison Magnetized 'Y i t'(' Woven Raw-hide," for whips, Cowles Horan Whip Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,545 

PRINTS. 
"Here It Is," for whisky, Hurd-Wheeler Co. 1,984 "Men's and Boys' ·\Vll;lt'l'I , · '  for men's and 

boys' apparel, H. C. Lytton . . . . . . .  , . . . .  1,985 

A printed {:opy (It' the specific a tion and dra Wilig 
of any patent in th9 foregoing list, or any patenT. in print issued since 1863, will be furnished frOID this office for 10 cents, provided the name and number of the patent desired and the date bE:' �iven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the inventors for any of the ir.ventions named in the tore· gOing Hat. For tf'rms lind further p'drttcularll 
oddre •• MUDD & Co., 361 Broadway. New York. 

SIMPLE IN 
CONSTRUCTION 

. 
There �re fewer work- � 0 

1ng parts In the p 
NEW YORK STANDARD 

CHRONOGRAPH 
than In any other. It  IS the only 1-5 second re
cording watch" made In America and the only one 
made anywhere that is Fully Guaranteed. 

Ask Your Jeweler About It. 
New York Standard Watch Co., 401  Communipaw Ave., Jersey City, N. J. 

I!ii_IEa:l_lIV'jWZJliitJjU 
We estimate on anything- you want made to order. 

STA MPINGS, MODELS. EXPERT WORK We publish " The Silent Partner," a brainy little 
magazine, full of j:!ood thoughts. Sample free. Write us. 
THE GLOBE MACHINE AND STAMPING CO· 

9"0 HamUton St., Cleveland, O. 

MODELS '" EX P E R I M E N T AL W OR K .  
Inventions developed. Special .Macblnery. 

E. V. BA1LLARIl. 24 Frankfort Street. New York. 

RUBB ER Expert Manufacturers Fine Jobbing Work 
PARKER. STEARNS &. CO .. 228.229 South Street, New York 

Electrical Experimental and �Wlt 
Write for r'lrcular. ElstabJtshed 1856. THOMAS W. GLEE"ON, l06 Sudbury St., BostnD, Mass. 

MODELS �ea�t�fe�.'��I�.T1.�/�l��H���:lc: tured. Fine. Accurate W ork a Specialty. 
1759 Union Street, San Franci8co� 

1\TAME PLATES-STEEL ST&" rV ':fMPLOYEECHECKS,KEYTAGS &BADGES' V 
J. ROBBINS MFG.CO. S8 KNE E L.AND ST. 

S� FO/? CiiffJiLoGI.I£ . . · · · S OSTON. MASS. 

W ANTED.-A SUPERINTENDENT. 
Syracuse Chilled Plow Co., 

Syracuse. N. Y .. ------
WANTED.-Electrician, $1.400 per annum, Navy Yard, Pensacola, Fla. A competitive examination Will be 

held simultaneously for the above position at the Navy 
i�d:n�r����a�o�,YFi�aj���gt�OOV: C�tor: efur�bl:�:� formation address commandant of the yard at which the applicant desires to be examined. 

fiIl'i�nOl�"p�u�S����w��:����
d
a�� :e���g�e

l
��r h���� �:"PI�� 

in the Mail Or�er Line that will please those seeking a good lllveRtment 
with large profits. A Fortune for the right person, ']'he F� 11. 
Alden Co., 164 East 4th Street, Cincinnati, Ohio. 

SPRINGFIELD 

MOTOMETER 
.. Made Right .. 

" Proved Right .. 
" Stays Right .. 

... Price Right " 
Does not wabble on rough 

roads. Easy to read. Simple construction. 25 years' reputation back of its manufacture. 
50· Mile Size, $45 00 
60·Mile Size, 50.00 With fittings for any car. Send for Booklet \, F·acts." 

R. H. SMITH MFG. CO. 
Sp,ringfieJd. Mass. 

.............................. � 

� � 
�t  �,u�? ;jn'?C�\� rc;'4 " � �:Jn< _ .>$2,..;i.£.�); ""c' � 
I!!!!-Ideal.bulzuirialIo� �r The town of Koppel is located 30 miles from Pittsburgh- ,, �  

It i s  on the main l ine of the Pennsylvania lines \Vest and , 
North and on the Pittsburgh and Lake Erie Railroad, 
connecting with the New York Central system-

It has the advantage of Pittsburgh freight rates-
It has cheap coal and natural gas-
It has a power plant to supply electrical energy
Its streets are being paved and sewered-
It has two railroad stations and is only one hour from 

Pittsburgh-
Every manufacturing site is directly connected with both 

the great railway systems-
It has more advantages and fewer disadvantages than any 

other industrial location in the country-
It wants a few more substantial industries-
It has an interesting proposition to make to those who 

mean business. 
Write for the illustrated booklet. 

KO P P E L  LAN D C O M P A N Y  
1 606 M achesney B u i ld i ng, Pittsb urg h ,  Pa. 

� .............................. �� . ..  
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Rubber Pump Valves 
For Cold and Hot Water, Oils, Adds, 
High Pressure Mine Service and for 
every pumping requirement. .JI. .JI. .JI. 
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE P ACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECI A L TIES for any mechanical 
and commercial device. .JJC .JJC .JJC .JJC .JJC .JJC � 

NEW 
PACKING 

YORK BELTING & 
COMPANY, Ltd. 

9J & 93 Chambers Street, New York 

tta;'� iii:lt ;J 
Station aries. Portables, HOisters. Pump.. ers. Sawing and Boat Outfits, Combined with ' Dynam os. 

Gasoline. Gas. Kerosene. 
Send jor Catalogue. 

State Power Needs. 
CHARTER GAS E N G I N E  CO., Box 1 4 8, STERLING, ILL. 

Be al� S All val'ieti es at lOweSt prlCes. Best,nallroad Tr,ack and 'Vag-on or Stock Scales made. Also 1000 useful artICles. including Safeb, Sewlng Machines, BicYCles. Tools. etc. �ave 
Money. Lists �'ree CHICAGO SCALE CO •. Chicago. Ill. 

BRISTOL'S 

Recording Instruments 
For ll'e���Y�i�Y 'f:�lie::���: and 
J Nli;URE SAFE & ECONOMICAL OPERATION 

-------

Chicago; 753 Mooadnock Building 

A WATCHMAKER 
Bradley Polytechnic Institute 

Horolo;:rk�'ll D€partment 
Peol'ia, Illino is 

Formerly Par"ons Ht'rologic.'ll lnst. 
Lnrgest anll Rest W:tteh School 

in i\mel'iea 
Vle teach Watch "'�ork. Jewelry, 

En.�raving, Clock Work, Optics. 
Tuition reasonable. Board and 
rooms near school at moderate rates. 
Send for Cat:llo!!, 01' Information. 

WM. H. BRISTOL 
Electric Pyrometers 

Portab le or Recording Forms. All ranges to 2900" F. :Practical ,  Accurate. Inexpensive. Guarantepd to glve satisfaction Send for eirculars. 
W m .  H. B. islol, 45 Vesey St.,  New Yorh 

WILLIAMS' V£NTlLJlJINO WINDOW - $ASH 

FASTENERS 
No one can enter a win. 
dow ventilated thus. The 
only abso,lute protection 
against burglars enter. 
ing. Attached easily to 
all styles of windows. 
Keeps window plumb 

t" 

Scientific American 

Os co • • • •  0.0 . . .. , . . . . . .  

Franco-Auto Portable 
T U R NTA B L E 
No. 2 Ball Bearing Caster, made in one piece, light and 
durable. Cars can be run off or on at either end. Pro
tects Tires when car not in use. One ma.n can handle 
the largest car with ease. Indispensable for handling cars 
in garage, factory or private barns. Requires no jack to 
place in position. Write for full description and price list. 

F R A N C O-A M E R I C A N  A U T O  @. S U P P L Y  C O M P A N Y  
1 4 0 2  M i c h i g a n  A v e n u e ,  C H I C A G O  

• e 

• =EO. • •  eO O .  • w:-:s: eo =+ e;p . • • •  • e;+ •• Uk? 

Mullins 
Makes Everything In 

Art Architectural Sheet Metal Work 
Statuary-Ornamental Sheet Metal Work-Skylights-Fireproof 

Windows- Art Metal Tile Roofing-Steel Ceilings- Finials 
Wrought Iron Grilles-Cornices, etc., etc. Estimates, models and 
designs submitted for architects, builders and contractors. 

Our 120-Page Catalogue of stock designs will be sent on request. 
The W. H. Mullins Co,,203 Franklin Street, Salem, Ohio. 

Grooms 3D Horses an Hour 
T H E  HALE H O R S E  C ROO M ER 

Keeps the horses healthy and saves time and money. 
Over ISO machines installed in New York in one year. 
Thorough grooming means better condition and coat for 

the horses. Longer life and fewer veterinary bills. 
" Hale Groomed " horses have the accumulation of dust, 

dirt and dandruff of years removed from their . skins. Their . 
coats have that silky gloss 
in which every horse owner 
takes . ptide� 

Hete's pretty �onc1 usi ve 
evidence : 

SAVES $250 MONl1'1I,Y 
" It has proven the most 

satisfactory device for saving 
labor, · time and money that has 
ever come to our notice in a 
stable. It has not only im
proved the appearance and 
health of our horses, but has 
been an actuaLsaving in money 
of $250 per month. "-Adams 
Express Company, Chicago, 111. 

Can be driven by any power 
and is operated by two men, 

. grooms thirty horses per hour, 
and does it cleaner than it is possible to do it by hand. 

I RW I N  R E LE A S I N C  DEVICE 
IN CASE O F FIRE 

releases the horses and drives 
them from each row of stalls 

. at once by the simple turn of a 
lever at the end of the row. 

Spray of cold water strikes 
horses ' head and shoulders, 
whether standing or lying, driv
ing them into gangway. Spray 
also assists in putting out fire 
and Can be used for flushing out 
stalls. 

Send for Detailed Information ,-CHASE &� 42 �on AVe��YOrk, N. Y.� 
a n d  prevents rattling. D· t V· · · S· t New design especiaHy Suited for use in Col-
Just what you want for Irec ISIOn pec roscopes '  ���u���(tir�f17�i:: :�gc����,nhl�g Sdr:J����: 
s u m  m e r  comfort and low in price., The Opaque Projector for show-
safety. ing cuts and opaque objects OD, t�e scree:q. Wireless telegraph Outt.it� for Sch<?ol and exgerime:qtal work. 
Send 50 cents for sample New Photo-Enlarging outfits. ., Photoscnpt n the : new method of titlIng ne�atlv6' Sen �or LIstS. 

W'LL>A��t��E:f���'NG CO I W'�'�� �o�� �L��::�x�:�:j��:�:��c��� ��'�� p� �:COCk St., Buffalo, N. Y., U .  S:A.  I !��:�e;:Je��En�s��ie!�I!�n�?����� 
T T T m.arket value. 100 first-class, second-hand engines on hand. Write ools I ools I ools I tor Catalogne. Lowest Prices. Largest A ssortment in America. 

GASOLINE ENGINE EXCHANGE. 3932 Olive St. . St. Louis, Mo. 

and all you want to know about 
them. Our Tool Catalogue No. 
2'2 is a cloth·bounJ bOOk of 950 
pages. If you want to " know 
it all " about Tools you should 
send for this book at once 
Sent post-paid on receipt of $1.00 which will be refunded 
from your first purchase from 
us of $10.00 or over. 
MONTGOMERY & CO, 
105 Fulton Street, N. Y. City 

DUR  DWN ELECTRIC LI G HT PLoANT. 
"Ve bave StandtLfd Complete Outfits for any size place, summer homes. residences, launcb'es. yacbts, etc. Every detail included i very best rna· terial money can quy ; thorouRhly practICal ; so simple no electrician re. 

(y!rse�iin!:,iYf�r��le��eo'rt�:a::�bng����tn:e�g:i�:tJr:Kt?�ifi1�w!:'}�� pumpIng water, sawing WOOd, refrig-eration, etc. For late�t printed mattercQvering over a hundred outfits address EI.ECTRW DEPARTMENT 

R I CHAR DSON E NG I NEE R I NG CO. HARTFORD. CON N .  

C'O L D  G A LVAN I Z I N G .  
AMERICAN PROCESS N O  R OYA L T I L S  . 

• SAMPLES ANDINFORMATION ON A PPLICATIO N .  

N I C K E L 
Electro-Plating 

Apoar3tuS ana llIateriai. 
THE 

Hanson & VanWinkle 
Co •• 

N'e,,·al·li.. l"i. J .  
28 & 30 S. Canal St. Chicago. 

�fl�r 
"Friction. 

Drive." 

Models and styles to suit the purchaser 
PLEASVRE CARS. RVNABOVTS and 

TOVRING CARS 
II:frCommercial Trucks for all purposes. 
'PoP, LAMBERT patented FRICTION- IJRIV!!"} TRANS· 

���Si�� tJ�lrJ�v��sV il:i�yotd:���o�L�� :�a entirely satisfactory transmission made. 
LAMBERT CARS ARE IN A SUPERIOR CLASS BY 

THEMSELVES. INVESTIGATE. 
IJT'WRJTK FOR oen ART CATALOGUE H S." 

THE BUCKEYE ltIANUFACTURING CO., Anllel'son, Inll., ItS. 
Members Amerimn l\lotor Car Mfrs. Association. 

The Hoisman Automobile 
Rides 

Like a 

AST ANDARD type of power v

.

ehicle, light, 
strong, handsome, high-wheeled. high
bodied-simple,. and splendidly efficient. 

uRides Like a Carriage," noiselessly and 
smoothly, over paved city streets, or rockiest, 
ruttiest, .country roads. Practically no repairs 
and low maintenance. 

Solid Rubber Tlre8 - no pneumatics to 
collapse. Air-cooled - no water to freeze. 
Holsman features are all fully patented. 

Two simple hand levers regulate entire con
trol-start, steer, stop; reverse and brake. No 
live axles. friction clutches, differential gears, 
pumps, etc. Double hill-climbing power in 
reserve. Send today for Handsome Book
let-Free. 

HOLSMAN AUTOMOBILE COMPANY � 
686 Monadnock Block CHICAGO, ILLINOIS 

that explains fully the unique 
construction of the 

FERRO MAR I N E  E N G I N ES 
and tells just why they 
ha ve created such wide
spread interest this year. 

Or send 10 cents 
for our complete 
Treatise on Marine 
Engines. Write us 
to-day. 

THE FERRO MACHINE & FOVNDRY CO. 
75 Wade Building. Cleveland. O. 

I,arge Stock at 75 Cortlandt Street, New York, N. Y. 

The MaJ·or Reversible 
Valveless 

Marine Engine for 1907 
l� H. P. $88.15 (engine only) 

New features, better engine, stronger. 
more horse power. MAJOR �ng'ine c.'ln 

be used for statioIl.'lrv work. ,\\'e 
built and sold 5,000 engine . ..: last 
ye.'lr. We are buildinl! 10,000 

engines this year, 
from 1 1-2 to 20 H. P. Write at 

once for c.at
alog and spe-

ci.'ll inducement to one agent in each loc.'llity. 

DETROIT GAS ENGINE AND MACHINERY CO. 
58 E. Congress Street, DetrOit, Mich, 

LvrKIJy 
T APES AND RULES 

ARE THE BEST. 
For sale everywhere. Send tor Catalog No. 16. 
L V F K I N  R V LE C O. 

Sagi naw, Mich., U. S. A. 
:New York and London. 

U". loll South ()linton Street. 
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