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PROSPECTIVE COMPLE T IO N  OF THE PANAMA 
IN TEROCE A N IC CANAL. 

The passing of the Senate Panama canal bill  with­
out amend ment on June 26 by the House o f  Repre­
sentatives by a vote of two hund red and fifty-two i n  
favor to eight against m a y  be regar ded a s  a memor­
able act of legislation calculated to promote the grow­
ing comm erci al supremacy o f  the United States, for 
i t  insures the construction o f  an inter-oceanic canal, 
which when finished will  be used by the entire com­
mercial world.  Quickly following the passage of the 
bill the President completed the law by affixing his 
signature on June 28, t h u s  bringing to a successful 
dose the interocean canal d iscussions and contro­
versies so lOng pending. 

The fir;.;t step to be taken by the President u nder 
the act is the negotiation o f  a treaty with the Colom­
bian government, which it i s  thought will be completed 
for ratification by the Senate next December. 

At the same time, it is probable all  the stipulated 
conces sions and rights of the New Panama Company 
wi'll be secured. 

Then the President will  appoint the Isthmian Com­
m i ssion, subject to ratification b y  the Senate. When 
so' approved, the Commi ssion will  make preparations 
to begin the work, let us' hope within the year. It i s  
calculated eight or n i n e  years will  be required to 
complete the canal. 

When the work actually begins,  it is evident that 
there will be excellent opportuni ties for the display of 
American skill and American enterprise ; and no one 
can doubt that American devices and machinery, 
guided and managed by American engineers, wiH be 
able to surmount many di fficulties that may ari se. 
The work is certain to arouse national interest, es­
pecially as the plan of a popular subscri ption to the 
bond s  is provided . 

It shall - be our aim to k eep our readers informed 
about this great work a s  it progresses. Full data con­
cerning the p resent state of the canal and Isthmian 
commission's report will be found in the SCIENTIFIC 
A.IH;IUl'AX Sn'PLK\IEXT. Nos. 1359. 1361, and the SClEN· 
TlFl(' AMERICA/> of January 18 , 1902. 

A PRUSSIAN OPINION OF AMERICAN RAIL W AYS. 
Some two years ago the Prussian government sent 

to the United States a comm ittee of offici al experts to 
study the method s  of ra ilway con struction and man­
agement in this country, for the purpose of determin­
ing whether or not it would be advisable to introduce 
American ideas in Germany. The comm i ssion spent 
several month s in the United States, and made elabo­
rate studies of everything pertaining to American 
railway building. It was hoped that these studies 
would eventually be publi shed in an official report ; 
but the government has decided not to give to the 
public the results of the commi ssion's work. Baron 
von Thiele·n, Ch ief of the Prussian Mini stry of Rail­
ways, has. however, granted interviews. i n  which 
some of the conclusions drawn by the commission 
have been d ivulged . 

It is admitted that much was learned in the United 
States. Especially interesting and valuable was the 
American plan o f  locomotive construction i n  standard 
types with interchangeable parts. German railways 
will probably soon adopt the American idea, at least 
to a certain extent. 

But so far as freight and passenger cars are con­
cerned, i t  was considered doubtful whether A merican 
practice was suitable for Germany. In the United 
States it is found extremely economical to haul enor­
mous masses of freight over long di stances in forty. 
fifty or sixty-ton freight cars. In Germany, where 
the amount of frei gh t  handled is much smaller, and 
the distance to which it is transported far shorter, 

the need for individualizing shipments is so general 

that the introduction of large American freight cars 

will probably be attended with serious difficulty. The 
old ten-ton German freight car. in the opinion of 

Baron von Thielen, might well give way to a car of 
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thirty tons r'lpacity. But �nlargpment he yond that 
limit would necessitate change� in track. switches. 
platform s and especially in the loarling anrl unloarling 
a rrangements of mi nes, furnaces and large man­
u facturing plants. It is, therefo re, to be inferred that 
the Prussian freight car of the future will have a 
maximum capacity of thirty tons and will  be mounted 
on bogie truck s of the APleriean type. 

In the matter of pa ssenger cars. the Prussian State 
Rai lways have ado pted a definite m o del for long·d i s­
tance service. A vestibule car is used, varying in 
length from 5 8  to 60 feet and running on two four­
wheeled trucks. Each car is di vided into compart­
ments, with a corri dor a i sle running along one side. 
The introduction of Pullman cars has not been a suc­
cess. Three Pullmans of the standard American pat­
tern were given a trial  in Germany. That they were 
admi rably bui lt, that they ran with remarkable 
smoot hness and freedom from jar and noi'Oe, was ad­
mitted . Nevertheless, the German public p refers a 
car divided into s mall compartments, each accommo­
dating six or eight passengers. American sleeping 
cars are no more popular than the Pullmans. The 
German sleeper i s  divided into small compartments, 
each containing an upper and a lower berth, and each 
having a separate washbowl and water supply. Amer­
ican drawi n g-room and sleep ing-cars are considered 
much too heavy, m uch too richly uphol stered, and, 
therefore. much too costly . But the cheapness o f  
special fare on these c a r s  i s  frankly adm itted. 

T h i s. i n  brief, is the opinion of the commission. It 
was arlmitted that the American system was most ad­
mirably adapted to the Un ited Stat es. where long dis­
tances are to be traversed,  where ra ilways are owned 
by corporati ons who must keep a sharp eye on their 
rivals, where social relati ons a re ba2ed on equality 
and restrictions of caste do not exist. The Prussian 
railway system, on the other hand, is the property of 
the state. After slow development from small begin­
nings, and after much pla nning and sC'heming, it has 
finally been brought to pay not only the entire inter­
est on the Prussian debt, but to earn a yearly surplus. 
But it cannot be doubted that the rates for freight 
and fi rst-class passenger fares are high. so high, in­
deed, that the farmers and inland industries are in a 

measure crip pled . 

THE NEED OF A LOCOMOTIVE SMOKE CONSUMER. 

The begrimed buildings o f  New York city, and the 
vast black veil of smoke which envelops the metropolis, 
speak eloquently of the hardships to which the 
inhabitants of the Eastern States are subjected by the 
u se of soft coal, rendered necessary by the strike of 
anthracite miners. So lim ited is the supply of hard 
coal, and so h i gh its price, that the Manhattan Ele­
vated Railroad Company, as well as the owners o f  
large office buildings, h a v e  persisted in burning soft 
coal, despite the fact that the Sanitary Code of New 
York expres sly prohibits the discharge into the at­
mosphere of smoke and i nj urious vapors. The firm 
stand taken by the He-alth Board of the city has re­
sulted in the adoption of consumers by owners of 
office buildings. The evil has thereby been '\lartl y  
m i tigated ; but the Elevated Railroad Company d a y  
after day continued to d ischarge into t h e  air i t s  vol­
umes o f  smoke, which, as the new spa pers expressed it, 
"hung like a pall over the city:' until the Board of 
Health succeeded in prohibiting the use of soft coal. 

If the office buildings have found the use of smoke 
consumers practi cable, the question naturally arises, 
Why i s  it the locomotives of the railway companies 
cannot be equi p ped with similar apparatus to prevent 
the contam ination of the city's atmosphere? . The Ele­
vated Railway official s stated that they knew of no 
practical smoke consumer which could be applied to 
their locomotives. 

The problem of burning bituminous coal i n  loco­
motives without the production of black smoke, has 
eon fronted railway engineers for some time. It h as 
been clearly enough proved that the smoke can be 
almost entirely done away with by using th e proper 
precautions in firing. Coal thrown into the firebox 
a half shovelful at a time. i s  rapidly consumed by the 
intense heat of the fire. and with it the smoke. But 
if the ,fuel b e  tossed into the firebox in large quantities, 
which is the practice of the indolent fireman. a thick 
layer is formed over the fire, which i s  not consumed 
for some minutes and which loses a goodly amount 
of fuel i n  the form of a thick smoke. How large a per­
centage of fuel i s  thus lost may be i n ferred from the 
analysi s of a sample of snow, gathered ten days after 
it had fallen in the outskirts of Manchester, England. 
After melting the snow a residue was obtained which 
was equivalent to over 10 pounds to the acre, and 
which consi sted of 48.6 per cent carbon. 8.9 per 
cent grease and 44.5 p er cent ash. Another sample, 
taken from the heart of th e city, contained nearly 
three times this amount of residue, or in other words, 
about a ton of soot per square mile a day. Waste 

of any kind nowadays is unpardonable; and with the 

world's supply of coal visibly nearing exhaus­
tion, wanton waste of fuel is more than unpardonable. 
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Mechanical stokers combined wit.h special types of 
firebox have been found completely to solve the smokc> 
problem for stationary plants. Some similar arrange­
ment ha s long been needed for locomotives. What i s  
w anted is a mechanical stoker, Simple in construction 
and praet ical in operation, which can be applied to :1 
loco motive without necessitating any great alterations. 
Such a stoker was i nvented a short time ago by a 
fDrmer engineer of the C hesapeake & Ohio Rai lway. 
In this appli ance the coal is scattered in a thin layer 
over the fire, thereby avoiding the constant opening 
o f  the fi rebox, and the con sequent admission of col!\ 
air. Not only is it claimed that fuel is saved, but 
that nine-tenth s o f  the thick, black smoke u sually 
produced by hand-firing with soft coal is done away 
with . The provision of a Simple smoke-consumer 
whieh will  perm it the burning of soft coal within the 
l imits of large cities without annoyance to the in­
habitants is a problem that certainly deserves the at­
tention o f  American inventors. Up to the present . 
too l ittle time and thought have apparently been lav­
i shed upon the subject. 

• • • 
THE AMERICAN INST ITUTE OF ELECTRICAL ENGI­

NEERS-GRE AT BARRINGTON MEETING. 
BY WILLIAM H. HALE, PH.D. 

A notable gathering of electrical engineers was the 
meeting of the American Institute at the Berkshire 
Inn, Great Barrington, Mass., June 18 to 21. both 
in its social and its scientific features. Owing to 
the absence in Europe of President Scott, Mr. Charle>; 
P. Steinmetz, the retiring pre sident, p resided. 

The first day was occup ied with papers and dis­
cussions upon alternating current work, and included 
an account of the new generating plants of the Niag­
ara Fa l ls Power Company, by Mr. Harold W. Buck; 
other papers were by M E ssrs.  Baum, Le Blanc and 
Steinmetz. 

The second day of the ses sion was devoted to papers 
and d i scussion upon electric railway work . Mr. A .  H. 
Arm strong read a study of the heating of railway 
motors, in wh ich he d iscussed the problem of keeping 
the temperature of the motive power within reason· 
able lim its; also the operation of single cars at 
maximum speed s of 60 to 70 m iles per hour. He 
find s  .it  preferable to use the largest gear ratio am! 
hi ghest rate of acceleration po ssible for the accomp­
lishment of the service contemplated, provided the 
maximum speed s are low, but that practically any rate 
of acceleration can be u sed where speed s approach 
a maximum of 60 miles per hour.  The expense o f  
running single cars i s  much greater per ton than 
running the trains. being more than double that re­
quired for five-car trains. 

Mr. C. O. Mai lloux presented notes on the plotting 
of speed-ti me curves, giving a practical and ingeni ous 
method readily applieable and obviating the necessit�r 
of complicated m athematical calculations in many 
cases; also an experi ment with single-phase alternators 
on polyphase circuits,  incidentally i llustrating the 
ela sticity of the polyphase system, wh ich was recently 
tried successfully at Phreniz. Ariz. ,  and which i s  a 
practical demonstration of thE' possibi lity of using 
single-phase alternators a s  the source of energy for 
supplying polyphase currents, both two-phase and 
three-phase, and also for supplying direct current to 
a transmission and distribution system . 

Messrs. Bion J. Arnold and W. B. Potte-r presented 
comparative acceleration tests with steam locomotive 
and electric motor cars, showing that the latter can 
accelerate much more rapi dly than the former. and 
can mai ntain a h igher average speed w ith lesser 
maximum speeds than the former, thus con suming less 
energy for the run. 

The efficiency of an electrical system as an average 
under variable load may be assumed as follows: 

Engine . . . . . . ... . . ... 90 per cent efficiency. 
Alternator ........... 92 per cent 
Hi gh potential trans-

m i ssion ...... ...... 98 per cent 
Transformers . . . . .... 97 per cent 
Converters ...... . .... 92 per cent 
Third rail ......... ;. 95 per cent 
Motors. includ i ng control, 75 per cent effici­

ency, 51.33 per cent. 
These tests were made on the main traCKS o f  the 

N. Y. C. & H. R. R. R. ,  WEst of Schenectady, and were 
for the purpose of determining the availability oj' 
electric traction in the new Park Avenue railroad 
tunnel in New York. 

Mp. Arnold followed w ith an elaborate report of th2 
method of ascertaining by m eans of a dynamometer 
car the power requi red to operate the trains of the 
N. Y. C. & H. R. R. R. between Mott Haven Junction 
and Grand Central Station, and the relative cost by 
steam and electricity. 

This division consists of 5.3 miles of four-track 
road, of which 0.68 mile from the station is in an 
open cut, 2.04 through a tunnel under the street and 
2.58 miles on an elevated stone and steel structure to 
Mott Haven Junction. 

The most practical method of - ascertaining the 
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power required to propel the trains was to measure by 
means of a dynamometer car the draw-bar pull of  
various trains .  The braking effort per ton i s  not so 
high on certain types of locomotivE s as it is on 
coaches, due to the fact that not all wheels' on the 
locomotive are always braked, and those that are 
braked cannot be set to the skidding point with a 
fully loaded tender, for if they were they would then 
skid with a slightly loaded tender. 

Mr. A rnold recommends instead of the ten o r  twelve 
different types of locomotives now u sed electric motors 
weighing about 65 tons each, which for heavy work 
can be coupled. He stated that if  given the oppor­
tunity he would make the necessary changes and in­
stall the new system within six months. The third 
rail is recommended for the tunnel, and the overhead 
system for the yards. 

Of twelve different plans considered, the first, theo­
retically the most economical, provides  for a direct­
current power station at center of line and contiguous 
to tracks, 600-volt working conductors, no b atteries, 
but this is impracticable because it would locate the 
power house in the residential portion of Park Avenue. 

The twelfth plan therefore was the· one recom­
mended, namely, combined alternate-current and 
direct-current power station at Harlem River near 
outer end of line, one sub-station neal' other end. 
Batteries i n  power station and sub-station. Alternate­
current transmission, 11 ,000 volts, direct-current con­
ductors 600 volts. 

While Mr. Arnold believes the alternating-current 
railway motor to be the most efficient, all things con· 
sidered,  for long-distance railway work, it  has not yet 
demonstrated its ability to start under load as efficient· 
ly nor to accelerate a train as rapidly as the d irect· 
current motor. The latter have also become stand­
ardized, and are the only type readily procurable 
from m anufacturers in the United States; hence they 
are recommended for this terminal traction work. 

Although the question of  economy is relatively un­
important, safety and comfort being first to be con­
si dered, yet there i s  a slight economy also in the 
substitution of electricity for steam, as shown by the 
following table: 

Operating expenses per mile ex­
clusive o f  fixed charges, but in­
cluding water, labor, cost of clean· 
ing and repairing tunnel . and all 
other expenses of  locomotive opera· 

Elec­
Steam. tricity . 

tion . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . .  23.05 15.80 
Fixed charges pel' locomotive' mile,  

assuming that i t  now requires 4 0  
locomotives to perform t h e  present 
service and that 33 electric loco­
motives could pe'rform the same 
service 1.13 

24 . 1 8 

7. 83 

23 . 63 

Perhaps the most important incident of the entire 
meeting was the announcement by Mr. Arnold. i n  
closing the discussion o f  this paper, that he h a d  in­
vented a new system of electric traction whereby 
he utilizes waste forces and regulates and stores up 
force without depending on regulation from the power 
house. This is effected by applying surplus force to 
the compression of  ail' ,  which as necessity requires,  i s  
released a n d  adds t h e  force needed to meet extra 
d emands. Thus the motor can climb a grade as rapid· 
ly as it can descend; it  can climb steep grade s ; by 
using its reserve it can traverse gaps in the line 
over private right of way, or onto spurs, sidings, etc. ; 
so that ultimately power need only be transmitted 
along the main line, and also a great saving can be 
effected in buildings for conversion, etc. President 
Steinmetz commended the i nvention as one of great 
Importance . 

The third day was occupied with papers  and dis­
cussions on various topics, l ightning arresters, photo· 
meters, a curve-tracing instrument, loss of  energy 
in transmitting power, electrostatic wattmeter, pre· 
determination of alternator characteristi c s, by 
Messrs. Thomas, Matthews, Owens, Skinner, Walker 
and Herdt respectively. 

The feature of  the day, however, was the report of  
the committee on standardization by Dr. A.  E. Ken­
nelly and the ensuing di scussion. 

Much satisfaction was expressed that the govern­
ment has now established a bureau of standards which 
is conducted in harmony with electricians. The report 
was adopted except that two sections were referred 
back to the committee with power o f  revision and of 
final settlement. One important matter which the In­
stitute thus leads off in establishing without awaiting 
governmental or other sanction, but confident that 
its action will meet general approval and command 
universal acquiescence, is the fixing of  a standard 
for candle power. After full discussion the recom· 
mendation of the committee was approved; and the 
standard. as far as the Institute can fix it, m akes 
the Hefner = 0.88 British candle, as the ratio of hori-
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zontal intensities. The Hefner·Alteneck amyl-acetate 
lamp is-says the report-in spite of its unsuitable 
color, the standard luminolls source generally used 
in accurate photometrie measu rements. 

Prof. Owens presented. the in vitation of  M.CGill 
UniverSity to hold the next meeti n g of the Institute 
at Montreal. A similar invitation has already been 
sent to the British Institution of Electricians. The 
Institute adopted a resolution inviting the British 
Institution to hold a joint meeting; but owing to the­
belief that probably 1904  would be preferred on ac· 
count of the St. Louis Exposition. date and place 
were left undetermined. 

The exe-rcises .of the last day of the session con· 
sisted of papers and. discussion on the education of 
an electrical engineer.  by Messrs.  Steinmetz, Sheldon, 
Owens, Esty, Buck and Raymond. 

...... 
ASAPH H ALL. 

B Y  MA(�Cm; BEXJAMIN, PH.D. 
The American Association for the Advancement of 

Science has two characteri stic fEatures. It meets in  
a new place and i naugu rates a new president each 
year. In 1901 it met unde r the shadow of the Rocky 
Mountains in Denver, and this year it meets in the 
great industrial center ot' Pittsburg. The eminent nat­
urali st, Prof. Charles S. Minot. who presi ded so grace­
fully in the West, yields the chair to an equally dis· 
tinguished representative of the physical sciences. 

Asaph Hall was born in Goshen, Conn . .  on October 
15, 1 8 2 9 ,  and received a common school education in 
his native town. For a time he worked on a farm, 
but when he was sixteen years old he took up car-

ASAPH HALL. 

pen try and followed that trade for many years. Mean­
whi le a thirst for knowledge that would not down 
came to him, and in his twenty-fifth year he began the 
study of geometry and algebra in the Norfolk Acad­
emy. Later he went to WisconSin, and still later to 
Ohio, in both of which States he taught school, from 
the earnings of which he was able for a single term to 
study at the University of Michigan. 

In  1 8 5 7  he entered the observatory at Harvard as 
a student, but his abilities were so manifest that he 
was almost immediately assigned to the working staff 
with the rank of assistant, remaining in that capacity 
until August, 1 862 , when he was appointed an aid in 
the United S tates Naval Observatory in Washington. 
A year later hE' was made Professor of Mathematics 
in the United States Navy, and remained as such until 
1 8 91, when he was retired. with the relative rank of 
captain. It is with the United States Naval Observa· 
tory that hi s name will  be' associated always for the 
brilliant discoveries that were made by him and which 
have gained for him such eminence among the astrono· 
mel's of the world. 

In addition to the usual routine work required at the 
Naval Observatory, he was from time to time assigned 
to important astronomical expeditions. These have 
included the parties sent to observe the solar eclipse 
from Bering Sea, and from Sicily, Italy, in 1870.  He 
had charge of  the American party sent to Vladivo· 
stok, Siberia, to observe the transit of Venus in 1874, 
and was chief astronomer of the expedition stationed 
at San Antonio, Texas, at the later transit in 1882. 

His most famous contribution to astronomy was 

3 
the discovery of the moons of l\'l'ars. Exact calcu la· 
tions were made of their orbits, and Prof. Hall gave 
to them the names of Deimos and Phobos (Wrath and 
Fear ) , from the passage in Homer's "Iliad" where 
these two divinities are mentioned as the attendants 
of the god o f  war. 

His subsequent work has included important ob­
servations o f  double stars, an account of  which he 
published in 1880 .  He also devoted much attention 
to Oberon and Titania, the outer satellites of  Uranus, 
publishing in 1886 the results of observations made 
by him during 1875·76 and 1 8 8 1·84 with the large 
telescope of the Naval Observatory. In the same year 
he gave to the world the results of  similar observations 
on the satellite of Neptune and on that of Saturn. 

On his retirement from the service of his govern· 
ment, he settled in Cambridge, Mass. ,  and renewed the 
experiences o f  his early manhood with valuable work 
in the Harvard Observatory. Recently he returned to 
the home of his boyhood in South Norwalk, Conn. 

In 1878 the Lalande prize of the French Academy of 
Sciences was awarded him for hi s discovery of the 
moons of Mars, and in 1879  he received the gold medal 
of the Royal Astronomical Society, "for his discovery 
and observations of  the satellites of Mars, and for 
his determination of their orbits," as "the highest 
mark of esteem i n  the gift" of  that Society, while in 
1895 he received the Arago medal of  the French Acade­
my of Sciences. 

In further recognition of  his contributions to his 
chosen science, Hamilton conferred upon him the 
degree o f  Ph.D. in 1 8 7 8 ,  and that of  LL.D. was given 
him by Yale in 1879 ,  and by Harvard in 1 8 86. 

Prof. Hall has been elected to numerous scientific 
societies both in this country and abroad, i ncluding 
the French Academy. In 1 8 7 5  he was chosen to the 
National Academy of Sciences. of  which in 1883 he 
became home secretary, and in 1 8 9 7 ,  on the death of 
Gen. Francis A.  Walker, he was chosen vice-president. 

His connection with the American Association has 
been a long and honorable one. He joined that or· 
ganization in 1876 and a year later was made a fel· 
low. In 1880  he presided over Secti on A, delivering a 
retiring address at the Bo ston meeting on "The Ad­
vances in Astronomy." in which he said that "the 
great value o f  a stronomy i s  that it is really a science, 
and that it has broken the path and led the way 
through which all branches of science must pass if 
they ever become scientific," 

TIMBER RAILWAY BRIDGES IN AUSTRALIA. 
In Australia, when the first railroads were con· 

structed ,  the bridges were almost entirely built of 
timber, and even now this type of bridge is often 
erected in lieu of steel structure, as the native woods 
-seventeen varietie s  are available-are specially 
adapted to the work, owing to their great strength. 
The life of such bridges varies from thirty·five to 
fifty·five years, according to their location and other 
ci rcumstances. In Queensland a large timber bridge 
has rec€'ntly been completed. It is 320 feet long and 
18 feet 6 inches wide. It spans a creek 10  feet deep 
at high-water mark, and which also has 20 feet of black 
mud below the bed.  In flood times the water rises 25 
feet above the level of ordinary high·water mark. 
The supporting piles are of i ron bark timber well 
creosoted. The cost of  driving the piles complete, in· 
cluding materials, labor, plant, etc . ,  was $ 1 . 8 0  pel' 
lineal foot. The decking and its members are of 
spotted gum, and the cost was $19 .80  per square, in· 
cluding all material and labor. The total weight of  
all the timber in  the bridge as  fixed i s  about 200 tons. 
while the weight of  the i ron work fixed is 4% tons. 
The total cost of  the structure, including a small 
portion of  the approach roadway, was $ 9 , 5 0 0 .  The 
principal and most durable kinds of  timber suitable 
for bridges are ironbark. spotted gum, blue gum. 
blood wood, blackbutt, box, mahogany, karri and 
swamp mahogany. Ironbark, mahogany, blue gum. 
blood wood, swamp mahogany, turpentine or pepper­
mint, tea, she·pine and cypress pine are very durable 
when constantly immersed i n  water o r  wet ground . 
and are, therefore, well adapted for piles, etc., for the 
foundations. 

The various methods of  seasoning at present in 
vogue consist either in evaporating the sap by air­
drying, or in  dissolving it in water and afterwan1 
sun·drying the timber. Artificial drying is rarely re­
sorted to with timber for engineering pnrposes. The 
greatest trouble against which the engineers have to 
contend are the ravages of the teredo, white ant, antI 
other similar insects, and various means of  protecting 
the wood against these pests are resorted to, the most 
general being the sheathing of the wood in copper. 
But even copper sheathing is  not permanently ef· 
fectual in resisting the attacks of the teredo. Creo­
soting properly carried out is the most successful of 
any process yet known. The various means of  pre· 
serving the timber consist of painting, charring, creo­
soting and impregnation with metallic salts. The 
latter method. however, has not in all cases given sat 
isfactory results. 
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Expedition to the �ahaJ'a. 

Mr. Edward Dodson, a British explorer, has suc· 
ceeded in traversing the Hinterland of Tripoli, which 
has hitherto been forbidden country. His  expedition 
was sent out by the Natural History Museum of Edin­
burgh. Although little enough was gathered that was 
of any interest from the standpoint of the natural 
s('ientist, Mr. Dodson nevertheless succeeded in gain­
lI1g valuable knowledge of this unknown land and in 
mapping out parts that have been hitherto but ill ­
defined on our charts. The j ourney was accomplished 
not without hardship. Eight camels, three horses and 
nin e Arab servants entered the great desert eight 
days after leaving the city of Tripoli .  Heat and 
blinding sandstorms, as  well as a lack of water, were 
but a few of the troubles experienced. Water could 
be obtained only at intervals of from ten to twelve 
hours. Two weeks after leaving Tripoli , the town of 
Sofejin was reached, about 120 miles to the EOutheast. 
A detour was made in order to reach an old Roman 
reservoir where it was expected that a supply of water 
might be found. Mr. Dodson found this reservoir a 
most wonderful piece of masonry. The cement had 
not been in the least impaired, and the reservoir was 
still perfectly water-tight. On the journey to the 
reservoir dried beds of torrential streams containing 
great beds of  brilliantly colored flowers were dis­
covered. An examination of these flowery patches 
showed that the plants were of the "everlasting 
flower" kind. They had been completely dried by the 
heat and drought. 

After their water bottles had been replenished from 
the old Roman reservoir, the men struck out for the 
Bonjem oasis, on the desert road to Sokna. Mr. Dod­
son had hoped to acquire fresh snpplies of food at the 
oasis. He was di sappointed. Those who lived in the 
oasis were almo�t starving and were compelled to 
depend on snails and date-palm juice for their sus­
t enance The miserable huts built by modern Arabs 
stood out in strong contrast to the splendid buildings 
erected during tbe Roman occupation. Like the old 
reservoir tllese Roman buildings were in a n  excellent 
state of preservation. One of them covered an area 
of 3,600 s�uare yards and had a gateway 12 feet thick. 
After four days' intense suffering, the party reached 
Sokna. For a day and a night they had traveled 
through an uninhabited desert without water. From 
Sokna the journey was continued to Murzuk, about 300 
miles from the Sahara. On this part of the journey, 
the .Jibil  Soda, or Black Mountains. were crossed and 
the great petrified forest traversed. The Black Moun­
tains were found to consist of  large slabs of perfectly 
black stone. I n  traversing the petrified forest ten 
hours were consumed. The fallen trees varied in cir­
cumference from 2 inches to 7 feet. That the region 
was at one time submerged by the sea, was proven by 
the findin g  of marine shells.  Returning from Murzuk 
the expedition again passed through Sokna anci finally 
returned to the coast.  

• • • 
A �e,v TYI)e of Stealller. 

A working model of a new and novel type of steam­
ship. the invention of Herr J. B rohan, an engineer 
of Hamburg, has been on view in the Hall of Civil 

DECK RIVETER IN POSITION. 

Engineers, Rue Blanche, Paris. The pri ncipal feature 
of this craft is that it is equipped with four propellers, 
Olle forward, another just before the rudder, and two 
at the stern. The vessel i s  fl at-bottomed, but there 
is a short keel in the center and two false keels 
forward, to keep the hull off the bottom in case of 
grounding, and between which the forward screw 
revolves. The inventor estimates that with a steamer 
300 feet long, built according to hi s design, he could 
make the passage from Havre to New York in four 
days. 

Scientific American. 
PNEUMATIC TOOLS IN SHIP YARDS. 

BY WALDON FAWCETT. 
Within the past half decade a system of power 

riveting has  been developed in American ship yards 
to a point beyond that previously attained anywhere 
in the world. The attempt was first made to use 
pneumati c compression riveters similar to those used 
in many bridge shops, but a limited experience suf­
ficed to show that their great weight for the large 
gaps which are necessary in shipbuilding made it im-

RIVETER AT WORK ON SIDE FRAM ING. 

possible to handle them in a ship on the stocks with 
either facility or economy. 

However, the pOSSIbilities of a pneumatic hammer 
consisting of  a piston rapidly reciprocating inside of 
a cylinder and strik i n g  the end of a chisel were well 
known a s  f ar as its usefulness for chipping and calk­
ing were concerned, and consequently there were inau­
gurated at the plant of a shipbuilding firm of 
South Chicago, a series of experiments designer] 
to test its capabi lities for driving rivets. This 
effort was crowned with complete success,  and 
was continued until it was made. possible to drive 
every rivet in a ship with machines which are very 
li ght, short enough to go between frames and of small 
diameter,  rendering them portable in the highest 
degree. 

The shell rivets, which, prior to the introduction of 
these machines,  had never been successfully driven by 
power, are now closed up with the greatest ease and 
facility, and the work is done both better and cheaper 
than would be possible by hand. This is a particularly 
advantageous advance for the reason that the increase 
in  size of ships has rendered the plating so heavy, 
that to draw it up requ ires a rivet too la rge to be 
properly driven by hand. As indicative of the economy 

of time secured by the usc 
of these devices, it may be 
noted that in deck and tank 
topwork three men and a 
heater boy will drive from 
eight hundred to one thou­
sand rivets i n  a day. The 
whole operation of driving 
a rivet is completed much 
more quickly than by hand 
and before the rivet has 
lost its heat, the resulting 
contraction as the rivet gets 
cold drawing everything 
firmly together. 

From careful computa­
tions made at the principal 
ship yards on the Great 
Lakes, and extending over 
a considerable period of 
time, it would appear that 
the economy of machine 
riveting, adding the cost of 
air, repairs,  etc. ,  effects a 
saving of from one to two 
cents per rivet over piece­
work prices for hand rivet­

ing, the degree of economy depending upon the loca­
tion in the ship and averaging about l1,i cents. I n  an 
ordinary lake steamer of 4000 tons the saving is 
from $4000  to $ 5 0 0 0  over hand work. A record of 
4 5 0  %-inch rivets driven i n  a single day by one yoke 
machine is  nothing unusual . At the regular rate for 
hand riveting, the placing of this number of  rivets 
would cost $ 1 5 . 7 5 ,  whereas with the machine the cost 
is  $5 for the operatives and 5 0  cents for power. 

Almost all the various kinds of  pneumatic ma­
chines for ship yard u se are characterized by iNat 
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simplicity of design. 'fake, for instance, the yoke 
riveter as applied to bottom work. It consists of a 
pneumatic hammer mounted in gimbals on the end 
of a piece of  pipe about eight or nine feet long, which 
pipe i s  hung by its center to a trolley running inside 
o f  another piece o f  pipe which is bolted to the bottom 
of  the ship. This allows the hammer to be brought to 
any point in a considerable space of  the ship's bot 
tom without shi fting. The mounting of the h ammer 
in gimbals allows. it to be swung in any direction, so 
as to get at the rivet from all sides exactly as in hand 
riveting. A small cylinder connected with the ai r 
pipe is provided to hold the machine steady when 
requi red, the pistoD. rod being jammed up against the 
bottom of the ship, and carrying a piece o f  rubber on 
its top end to prevent sl ipping. There is also a 
radial frame or carriage to facilitate bilge work. 

An important class of pneumatic tools is that com­
prising the chipping, calking and bending hammers. 
These machines range in weight from 7 to 11 pounds; 
have a stroke of from 1 to 4 inches at speeds varying 
from 3400 to 2 2 0 0  strokes a minute, according to the 
size. All hammers of this kind require an air pres­
sure of from 70 to 80 pounds, and must be supplied 
with 2 0  feet of  free air per minute. The heavy chip· 
ping hammers weigh 15 pounds and make a 7-inch 
stroke at a speed of 1 2 0 0  strokes a minute. Of all  
the various kinds of pneumatic hammers now i n  use 
in ship yards, it  is claimed that the 9-inch stroke 
riveting hammer, weighing 20  pounds and having a 
speed of 9 0 0  strokes a minute, i s  the most powerful. 
In many yards a pneumat ic holder-on is  u sed i nstead 
of the ordinary bar for holding up the head of the 
rivet. It can be readily put into position, and presses 
the rivet against the sheet with a force of  1 2 0 0  
pounds with an air pressure of 1 0 0  pounds.  

Of the air  dril ls ,  a fairly representative type, such as 
i s  in general use in ship yards, is  of 35 pounds weight 
and will drill in cast iron up to 2 inches, or in steel 
up to 1 % inches. the limit for reaming and tapping 
being 1 Y:! inches. These drills require about 25 feet 
of free air per minute at 80 pounds pressure. The 
pneumatic painting machines of the 10-gallon size are 
now being extensively used in marine work; and side­
l i ght cutters. deck-boring machines and other appli­
ances all have a place in  the complete shipbuilding 
equipment. Every tool has afforded economic ad­
vantages in greater or less degree. Often this is in­
tensified by the variety of  uses to which the pneu­
matic tools may be put. For instance, the flat piston 
type of  drill  now in use at the Chicago ship yard, 
which is capable of drilling 3-inch holes i n  a solid 
sternpost, can also drill the side of  the ship, ream on 
deck and drill and ream ship plates. 

At each of  the larger American ship yards several 
hundred pneumatic tool s are now in use. At the 
plant of a shipbuilding company, whose yards are 
l ocated in Camden, N.  J. ,  there are now in use 
about four hundred portable riveters, calkers, drills, 
etc. An air  pressure of 110  pounds is carried, sup­
plied by an air compressor c apable of delivering 5000 
cubic feet  of air  a minute. 

.. I. 1 _  

Last Wire of the New East Blver Bridge Cable 
Strung. 

Shortly before 11 A. M. on Friday, .Tune 27, the 

SHELL RIVETER WORKING ON THE BOTTOM. 

last wire of the new East River B ridge was un· 
reeled and carried across the river. It has taken 
over six months to string the wires, the work having 
been begun in December last. 
of  7696 wires of  No. 6 gage. 

Each cable is composed 
The next step in the 

formation of the cable will be the process of squeezing 
the wires i nto a solid mass of about 18%, inches diame­
ter, when they will be banded and encased. Each 
wire is about 3000 feet in length and has an estimated 
strength of 200,000 pounds per square inch. 
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Au Ingenious 'Veapou Cor Destroying Submarine 
Boats. 

Now that the submarine boat has fully j ustified its 
existence as a potential fighting factor, which will 
exert a far-reaching influence upon naval battles of 
the future, efficacious destroyers are being sought, for 
the purpose o f  nullifying its power and operations. 
The British Admi ralty has been experimenting with a 
heavy explosive charge, attached to the outer extremity 
of a boom, and detonated when the submarine comes 
sufficiently near. Owing to the heavy nature of  the 
explosive charge,  a tremendous concussion results, and 

SIDE SHELL RIVETING.  

experiments have proved that such an explosion would 
seriously cripple a submarine boat,  even if  it  did not 
destroy it outright. 

But a far more destructive machine for this pur­
pose has been contrived by an English inventor, Mr. 
Gardner, o f  London, which when fully developed 
promises to be a powerful means for fighting the- sub­
marine. The basi s of Mr. Gardner's  apparatus is an 
application of the transmission of ether )Vaves. The 
machine is somewhat complex at present, owing to it s  
being i n  the experimental stage, b u t  in course of the 
trials which are shortly forthcoming, the inventor 
anticipates simplifying its mechanism to a great extent. 

The greatest difficulty in  fighting against the sub­
marine is in connection with the location of the craft. 
though the difficulty i s  somewhat m itigated by the 
necessity o f  the submarine being 
equipped with the periscope, to en­
able it to steer in the requisite di­
rection. But the submarine cannot 
be destroyed except by such a 
weapon as a torpedo coming into 
contact with it and then exploding, 
but the uncntainty of the torpedo 
does not render it a very reliable 
means of  destruction. 

What Mr. Gardner has contrived 
is,  in short, a small submarine 
carrying no screw, and whose 
movements are controlled by wire­
less telegraphy from a fixed point, 
such as the deck of a battleship. 
When the key of the- transmitter 
is set in action, the ether waves 
are arres.ted by a receiver upon the 
weapon, and conveyed to a smal l  
elE'ctric motor, which i s  thus set in  
motion. I t  must  be explained, 
however, that the energy for pro­
pelling the motor is  not transmitted 
through the air,  but the etherir 
waves control the action of t' e 
energy upon the Ii tUe craft. The 
motor in turn drives a centrifugal 
governor. This contrivance i s best 
explai ned by saying that it  re­
sembles  a short rod with a pair of 
open compasses on each side of  it. 
One leg of each pair of compasses 
i s  fixed to the rod, which the motor 
causes  to rotate. The other leg 
terminates in it heavy metal bali .  
A s  the speed of the peripherie s  of  
the governors is  increased, the 
h,,- l I s  exert a Rtronge l' tendency to 
1' : 1 \ 1  on lwar(l ,  and the force so 
generated i s  communicated to a 
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series of switches, each of which represents an ac­
tion to be controlled. For example, if  the governor 
i s  revolving at a particular velocity, a certain switch 
is opened ; but if the rotatory motion be eithE'f in­
creased or decreased, then other switches are opened. 
So perfectly i s  the mechanism fitted together that 
the speed communicated to the governor can be 
graduated with the greatest precision. For in­
stance, if  depressed for two sE'conds, then raised 
for six, the governor rotates at a certain speed, 
and a particular switch is opened. If the key 
is depressed and raised alternately for E'qual 
periods of time, another switch is  opened, and ,,0 
on. The relative proportion of the time the key 
is depressed and released enables the operator to 
determine exactly which switches are to be opened 
and closed respectively. 

When the weapon is  launched, the propelling 
machinery is  set in  motion when the object of 
attack is observed ; and by means of a chart the 
operator is guided in his manipulations of the 
transmitting key, in o rder to dEviate his weapon 
from the straight course either to the right 01' 
left, as  the case may be, to the correct point. By 
this means it  is  possible to follow the course of 
the submarine with facility, and as the weapon 
travels at a far greater speed than the submarine, 
the latter i s  soon overtaken. Di rectly the pursu· 
ing boat comes within sufficiently close range, the, 
operator opens a switch, and the 200  pounds of  
guncotton which the small  crew less submarine 
carries,  is detonated. The force of such a concus' 
sion a short distance from a submarine boat would 
crush in the sides of the craft-the only efficaci­
ous means of destroying it. 

The inventor has completed an experimental 
weapon, and the British Admiralty propose to sub­
mit it to s evere trials to ascertain its full value, as 
the discove,ry of a satisfactory antidote to the sub· 
marine i s  engaging the earnest attention of  the 
English navy. 

• · e ,  • 
'('he Governlnent Bel,ort 0 11 t h e  V i b ration of 

5 
was a matter of chance whether a given train caused 
a slight or a severe vibration ; ( b )  that trains causing 
a severe vibration in one house were as l ikely a s  not to 
ca u se only slight vibration in the others ; ( c ) that 
different i'ooms in the same house were not similarly 
affected by the same train. One of  the most distinct 
indications from Mr. Mallock's records, was the reo 

t h e  L o ndo n Elect rh. B a i l w a r .  PNEUMATIC YOKE RIVETER, WORKING ON CENTER KEELSON, 
The report of Lord Rayleigh, Sir  John Wolfe 

Barry and Prof. Ewing, who were appointed by the 
Board of Trade a few months ago to be a committee to 
i nvestigate and report to what extent the working of 
the traffic on the Central London Railway produces vi· 
bration in the adjacent buildings, and what alterations 
in the conditions of such working or In structure can 
be devi sed to remedy the same, has just been issued. 
A s  a first step, the committee satisfied themselves by 
personal observation that vibration sufficient to cause 
serious annoyance was actually felt in many of the 
houses situated along the route of the railway. A 
very little experience further showed that the dis­
turbances due to successive trains were very unequal .  
The results analyzed by Mr. A. Mallock,  who was em· 
ployed by the committee for the purpose of conducting 
the details of  the investigation, showed ( a )  that it 

:PKEVlltATIC RIVnING-WORK ON THE DOUBLE BOTTO •• 

sponsibility of the locomotives, as distinguished from 
the carriages, for the worst part of  the disturbances, 
and the attention of the committee was called at an 
early stage to the excessively large load, unrelieved 
by springs, carried on each axle of  the locomotives. 
The unspring-borne load carried on each of the four 
axles o f  the locomotive is 8 tons, making 32  tons in 
all .  This construction was adopted in order to obviate 
the necessity for gearing, and the committee could not 
but connect the difficulty with the m agnitude of this 
unspring-borne load. From measurements m ade by 
Mr. Mallock there was reason to believe that the prin· 
cipal source of disturbance lay in the unevenness of 
the surface of  the rails .  The irregular i mpulses given 
by uneven rail surfaces had the effect of  establishing 
and maintaining an oscillation of  the rai l s  and road-

bed, the whole b eing regarded a s  
a n  elastic support loaded with th03e 
masses which are not carried wit� 
springs. The new locomotives were 
ready for trial in August last, and 
were of  two types. In one, the 10' 
comotivE' was, as before, distinct 
from the passenger cars, but gear· 
ing was introduced so that the elec· 
tric machinery was no longer 
mounted di rectly upon the driving 
axles. The unspring·borne load 
was correspondingly reduced, and 
amounted to 2% tons on Each axle 
of  the old locomotives. This type, 
o f  which there were three speci­
mens, was described as the "geared 
locomotive. "  In the other, the 
"multiple unit" or motor-car sys· 
tern, the locomotive was not dis· 
tinct, but motors were carried at 
one end of two or more passenger 
cars .  I n  this case the unspring· 
borne load on each axle of the 
truck under the motor car was 1 % 
tons. Observations in the tunnels 
made by Mr. Mailock for the com· 
mittee showed, as had been ex· 
pected, a great improvement. The 
vibrations in  the ground decreased 
in proportion to the reduction of 
the unspring-borne load ; for the 
geared locomotive they were less 
than one�third, and for the motor 
car train less than one-fifth, of 
what were caused by the ordinary 
locomotives. In view o f  these re­
sults the committee recommend the 
adoption of a type of locomotive or 
motor in  which the load not carri r-cl 
on springs is reduced as far Q,S 
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possible. This m'ight be arrived at by using 
gearing as in the geared locomotives or motor 
carriage s. or by using a gearless locomotive in 
which an elastic (;onnection is employed between the 
driving axle and the moto r ; but the committee had no 
ojJportunity of experimenting with a loeomotive of 
this  type. In the trials carried out the inotor cars 
were found to have an advantage in freedom from 
v i bration over the geared locomotive. So far a s  the 
Central London Railway is  concerned. the committee 
are cqnfident that by adopting motor cars in place o f  
t h e  oIjiginal locomotives t h e  vibration produced by the 
running of trains can be reduced so as to cause no 
serious annoyance, although i t  is  possible that the 
sound of the trains may still be detected, e specially in 
the night. They are  able to speak positively as · to 
the motor cars, but they entertain little doubt that 
any method of driving in which the unspring-borne 
load on each axle is reduced to a similarly small 
quantity might also be used with impunity. On the 
question of the best form of rail and sleeper the com­
mi ttee had no decisive evidence. They were disposed 
to prefer a stiffer rail  than that i n  u se on the Central 
London Railway, and advise i n  new undertakings that 
suffi cient room shall be allowed for the introduction of 
a deeper rail. 

• • 1 • •  

Prize to r  lUetll o d  of Drying Potatoes. 

The German a ssociation of alcohol manufacturers 
and the a ssociation of  agriculturists have jointly of­
fered a prize of 30 ,000  marks ( $ 7 1 4 3 ) for the best 
method of  drying potatoes for feed for cattle,  etc. 

German agriculture has been increasing its potato 
crop very largely. The technical progress made in 
cultivating potatoes and the choice of  certain kinds 
yielding a larger crop have made it apparent that 
Germany wiJI continue to have a surplui' of thi s vege­
table. 

Already, 40 per cent of the total crop is used a s  
fodder ; b u t  as potatoes deteriorate after s i x  or seven 
months, they must be fed within that time. T rans­
portation also, is expensive, on account of the large 
percentage of water they contain.  Three and one­
half tons o f  fresh potatoes yield a ton of  dried ones. 
It is predicted that a good method of d rying potatoes  
wi ll greatly benefit German agriculture ,  and it  is  
intended to use the process on a large scale. 

Particulars for thi s  prize contest can be had by ap­
plying to the " I n stitut fUr Giihrungsgewerbe," Berlin. 
N. 65 Seestrasse. 

.. .. . . . 
'rlte () u rrent S U l)I,lellle nt. 

An important article on the Braun-Siemens-Halske 
wireless telegraphi c system which is so strong a rival 
of the Slaby-Arco system in Germany opens the cur­
rent SUl'l'LEME!\T. The article is i llustrated not only 
by clear diagrams, but by handsome half-tone illus­
trations.  Havelock Ellis,  who i s  well  known a s  one 
of the foremost l i ving biologists and p sychoiogi sts, 
te l ls  us something of  the mysterious plant mesr,a l  and 
of the peculiar visions whieh it cal l s  forth when 
LIken i nto the system.  An article on volcanoes is o f  
t i mely interest . An'hreologists w i l l  he pleaHerl t o  learn 
something o f  the exca.vat ions in C l'etp and of  the work 
done h�' th e German A r<:hreologi eal experlit ion at 
Bahy l o n .  Prof. S .  P.  Langley, in a thoughtful l ecture, 
d i scu sses the laws of natu re.  " SleejJ-Producers" is  the 
title of an essay hy Dr.  Kell ogg. The recent paper 
read by Bion .T . Arnol<l at  the conventio n  of the Ameri ·  
can I nstitute of Elect  rical Engineering on the practi­
cability of  using electric  power for traction on the 
New York Central Rail road within the limits of New 
York city, is  published in  full .  The Consular ReportR 
and Selected Formula; are given a s  usual .  

• 1 .  I • 

Shot by an ES'I' . i nlo H unter. 

Wild geese and brants are known to travel,  during 
the migratory season, very far south. Recently a 
large wild goose was killed not far from Spokane C ity,  
W a sh. , which had evi dently winged its way from the 
remote E skimo lands. When the hunter picked up 
the bird he was snrprised to observe a slender piece 
of ivory protruding from its breast just below one of  
its wings.  With much difficulty he succeeded in pull­
ing out the piece, for the flesh had grown tightly 
around it.  It  proved to be an arrowhead, about eight 
inches long, which had some queer carvings on the 
stem where it had been fastened to the shaft. The 
carvings were delicate, though quite di stinct. On a 
careful inspection by some Klondike miners the carv­
i ngs were pronounced to be of Eskimo origin. No 
arrowpoint of that kind was ever  known to have been 
used by the Indians of 'Washington o r  British Colum­
bia.  The head was of fine ivory, no doubt carved from 
a walrus tusk. Evidently the goose had been shot  
by an E skimo hunter in t h e  Arctic regions, t h e  wound 
had healed, the flesh had grown around the weapon, 
and in its long flight the bird had no doubt hroken off 
the a lTowshaft. J. MAYNE BALTDIOI:E.  
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EXPERIMENTS WITH ELECTllO-MAGNE TIC WAVES ON 
MONT BLANC. 

M. Charles Nordmann, i n  a paper read before the 
Academi e des Sciences, gives aD. account of  some ex­
periments which he made at the Mont Blanc 'observa­
tory in order to determine whether waves of an 
electro-magnetic nature are given off by the sun. It. 
seemed po ssible that a source of l u minous and eal­
orific energy should emit e leet ro-magnetie waves, as 
these are now recognized to be of  the same nature.  
M.  Nordmann chose an elevated point  for eanying out 
the researches in order to el iminate as much as  possible 
the absorbing action of the atmosphere, and especially 
that of  water vapor, and i nstalled an experimental 
post at the Grands-Mulets, a point at 9 5 7 0  feet alti­
tude. To receive the waves he used a horizontal mast 
wire 550 feet long which was laid along the Bossons 
glacier upon wood insulating supports so that the 
sun's rays would fall directly upon it. The choice of  
the glacier for the support was of considerable i m­
portance. The ice ean be considered as a reasonably 
good insulator ; M. Janssen has shown this i n  his  
recent experiments on Mont Blanc .  I c e  i s  trans­
parent to the electro-magnetic waves. The ice i n  th i s  
c a s e  wa s 8 0  feet thick a n d  t h e  sun's  r a y s  ( at t h e  a u ­
tumnal equinox ) w e r e  inclined f r o m  t h e  vertical,  thus 
avoiding a possible enol' arising from interference . 
Nordmann used a ( 'oherer which was plaeed i n  a v essel 
of mercury which formed an opaque medium for out­
side di sturbances.  The cohereI' .  C. has one pole in 
contact with the mercury and the other. F,. insulated 
from it and passing above to a galvanometer and bat­
tery circuit ,  with a return w i re ,  I"e. to the mercury. 
The wire, Fl ' i s  surrounded by a metallic sheath which 
acts a s  a screen. The mast-wire  i s  uninsulated 
and passes through the mercury to the coherer. Thus 
the cohereI' was earefully she l tered from any external 
disturbance. It  was then regulated while still under 
the mercury by a regu lating serew and the galvano­
meter brought to zero. The mereury was then al­
lowed to run out by a tap and the cohereI' left free. 
Under these conditions the experiment was repeated 
several times on the 1 9th of September during fine 
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NORDMANN'S APPARATUS. 

weather, but all the resu l t s  were n e gative amI no 
d eflection of the gal v a nomet e r  cou l d  be obta ined .  This  
seems to prove that the sun tl oes 1I0t  emit  such elec­
tro-magnetic waves as can he propaga ted along a w i re 
and ad U jJ O II a collPre r ; or i n the contrary case sud,  
waves must be abso rbed by t h e  su n ' s  a tmosphere or 
the upper atmo sphere o f  the  earth .  I t  is  w e l l  known 
that rarefied ga ses  have a powerfu l  a h sorbi n g  aetion 
upon such waves,  b u t t h e  ohj e c t. of th e  experiment 
was to see wheth e r  a p a rt o f  the  wa vps ,l i d  n o t  escape· 
this  ahsorh i n g  adi oll a n d  Iwnetra j p  j o  t h e  surfat 'e  o f  
t h e  !'fI rt h .  

---�.--..-.. .... -
P,,,.l o d k  ( ) " u . " t  s of 1 9 1 1 2 .  

Astronomers exped t h e  appearance of  t w o  verioll ie  
comets during the present year.  The fi rst of these wa s 
d i scovered by Temple at Marsei lles on the 27th of  
November,  1 8 6 9 ,  anrl returns every 1) . 1)  years .  I t s  
period wacs only known. however. after t h e  rediscovery 
o f  the comet on the 1 1t h  o f  Augu st, 1 8 80 .  by L.  Swift, 
for in 1 8 7 5  i t  was not favo rably plaee(l for observation,  
and the same on its return in 1886 and 1 89 7 .  I n  1 8 9 1  
it  w a s  hut  feebl e , a n d  was  observe-d f o r  t h e  fi r s t  time 
on its return l JY Barnard on the 27th of September.  
with the Lick telescope. I t  wil l  he i n  a better position 
for observation in the first part of December next,  
when it is expected . The second of the periodic comets 
has an i nteresting history. It was discovered by Swift 
on the 2 0th of August, 1 8 9 5 ,  and calculation assigns 
it a period of about seven years.  I t  i s  remarkable that 
this comet seems to be identical with the one di scov­
ered on the 1 4th of June,  . 1 770, at Paris by Messi er,  
who was called the " ferret of comets," because he had 
observed a greater number than any astronomer of 
h i s  time.  Lexell  had calculated its orbit and suppo sed 
that as its period was 5.5 years it  would come back 
at the end of  1 7 7 5 ; but he did not find it, in spite of 
all  his searches. Schulhof i s  of  the opinion that the 
comet in passing near the planet Jupiter. whose mass 
is  considerable, has undergone great modifications i n  
i t s  movement, and tbat  the comet described b y  Swift 
is  the same as the so-called "lost comet" of Lexell. Its 
return is expected in  November. when it will be near 
the sun and in a goo rl position for obsl'rvation. 

JULY 5, 1902. 

Cheap X-Ray 'r ubes. 

'fo the Editor of the SCIE!\TIFIC AMERICAN : 

It may be of interest to some of your readers to 
know that experimental X-ray tubes can be made out 
of ordinary lamp globes. The two electrodes are made 
of sheet aluminium, and are about Y.'� inch i n  diameter. 
The aluminium may be got for these from any den­
tist' s supply house. About No. 20  gage is best, and 
should be soft. They are hammered out until they 
very nearly fit the tube. Then they are shellacked 
onto the outside of the tube at a s  nearly opposite 
points as possible, and held in that position by wei ghts 
until they are dry. After it is perfectly dry, the tube 
should be run until the shellac is melted, and then 
allowed to cool, while the electrodes are pressed 
tightly against the tube. After the shellac has solidi­
fied,  tl).e tube may be run for short intervals until it 
is w.orking p roperly and generating X-rays. 

These tubes work best on a hi gh-frequency coil, al­
though they may be run on an induction coil. When 
run with the laUer. the anode should be a l ittle . larger 
in diameter than the cathode. The connection to the 
coil i s  best made by means of stiff wires held by bind­
ing posts. An ordinary socket will serve a s  a sup­
port for the tube while it  is  being used .  With a tube 
made from a 3 2  C.  P. globe ( i t  would make no differ­
ence i f  it i s  burnt out) the bones of the arm and hand 
may be plainly seen. M. EASTHAM. 

Oregon City. Ore. , June 9 ,  1902 .  

• • • 
Lord Kelvin 0 1 1  the lllolten Earth. 

To the Editor of the SCIENTIFIC AMERICAN : 

I have doubted if many of us have recognized the 

deep significance of Lord Kelvin's contention that. 

"when the earth was in a molten state, i t  was sur­

rounded by an atmosphere of nitrogen and carbonic 

acid gases, but with no tree oxygen." I for one am 

happy to take this l earned man's word on this prob­

lem, for he seems to have unlocked the gateway into 

a marvelous field for the scientific adventurer. 
I f  the earth had no free oxygen during the i gneous 

era, we stand face to face with the time and place of 
primitive oi l-making Assuming that the earth's  im· 
measurable fund of carbon and hydrogen, which i t  now 
has in  store, was in that great world-furnace then, how 
a re we to avoid the conclusion that it  was the one 
grand opportunity for the formation of a wodd's hydro' 
carbon such as we find in the earth ' s  crust to-day ? 

The less oxygen our furnates and coke ovens get, 
the greater the deposit  of sooty. oily carbon matter in 
our smoke stacks, Whi ch as min iature oil and fuel de­
positories.  take fire an(1 burn. From this it is but a 
scientific step to the conelusion that a vast amount of 
the carbon and hydrogen of a world ,  made hot by the 
implaca ble  heat of chemical and mechanical processes, 
went,  through mine�al fire-mi st, to the terrestrial 
heavens as  an unlmrnt hyd rocarbon fuel. Even with 
free oxygen present it  eould hardly have p revented the 
molten earth f rom posing as a smoking 1{)orlrl, whiell 
m eans oi l y  ca rhons sent to the skies. 

Now we find an almost l i m itless fund of  uncon­
sumed a l l otrop i c  ca rbon among the aqueous formed 
st rata, and I presume Lord Kelvin knows this as well 
as anyone.  hut the great problem was, and is, how to 
account for the exi stence of these i gneous d i st i llations 
so far above the i gneous beels .  If we tan I cave old 
paths l ong enough to see a l l  these am! other fiery ex­
halations sent to the ski e s  and formed into a Butu' n­
like a n n ular 811stwm, as a revolving earth appendage, 
where they l ingered till  the earth grew cold and then 
e3 me back i n  grand installments as the ages rolled 'ln, 
the first decade of this  twentieth centu�y may see a 
happy solution of this tantalizing problem. As annu­
l a r  world-deposits they are philosophically in place to 
harmonize with Kelvin' s  matchless deductions. 

In the strictest sense this is  not a secession from the 
eurrent school of geologic thought. I t  i s  simply a hes· 
itation longer to follow the empiricism which 
makes the organism the only source of the 
hydrocarbons, discarding the basic fact that millions 
of years before a fish or  mollusk lived i n  the seas, 
there was em all-competent oil-making furnace, as 
far ahead of the secondary organic source as the ener­
gie s  of a molten earth surpass the puny efforts of the 
decaying organi sm. The contest i s  between Lord 
Kelvin and the organic school. I SAAC N. VAIL. 

Pasadena, Cal. ,  May 26, 1902.  
_ f '  • 

The Western A u t o lllobUe Endnrance Te8t. 
The Automobile Club of Chicago will conduct a 

1 0 0-mile endurance test open to all kinds of self-pro­
pelled vehicles on July 1 2 .  The course will be along 
the shore of Lake Michigan to Waukegan and reo 
turn. The endurance run will be the first to be held 
in that section of the country, and it  should offer 
excellent opportunities to the many new 'Western auto­
mobile  firml'l to demonstrate the good qua. 1 itie!l of theIr 
machines in a n  actual test on the road .. 
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Scie nce Notes. 

The Andrew Carnegie gold medal for 1 9 0 2, of the 
I ron and Steel Institute, has been awarded to Dr.  J. A. 
MathewE, of New York, for research carried out by him 
as the holder of an Andrew Carnegie Research Scholar­
ship during the past year.  The medal has been de­
signed by Mr.  G. W. de Saulles, of  the Royal Mint. 
Dr.  Mathews previously received a Fellowship for the 
E'ncouragement of  scientific research from Columbia 
University in this city, where he has been working 
under the guidance of Prof. H .  M .  Howe. 

Verily the German is  ingenious. The astronomical 
l oot carried off by the men of Count von "Valdersee, and 
�ent to Berlin from China, i s  regarded by the astute 
Teutons in the light of a " present." Such at least 
was the view set forth in the recent speech by the 
Imperial German Chancellor before the Reichstag, who 
remarked that : " The instruments have not been re­
stored because the Chinese government attaches no im­
portance to their possession, and in reply to German in­
quiries it placed them at the disposition of the German 
government. Another �onsideration is  that, in ac­
cOl'dance with the peculiar views of the Chinese, the 
great mass of the people would have supposed that the 
instruments were restored by order of the Chinese gov· 
ernment. which would have damaged German prestige 
in East Asia. The Dowager Empress of China, a very 
clever woman who understands the political situation, 
would have been di stinctly offended ( why ? we ask ) , 
while the masses would have thought that Germany 
had sustained some terrible defeats. The instruments 
ought now to be placed in the category of presents 
from gove rnment to government, which has long been 
customary on both s ides  in out' i ntercourse· with 
China." Assuredly, this would make the great Na­
poleon, who, it will be remembered , had a very nice 
ta ste for art treasures, and did not scruple to carry 
them from the Vatican into France, turn green with 
envy. 

A valuable discovery of  far-reaching importance to 
the eotton-manufacturing industry has been made by 
Dr.  W. H. Perkins, of the Owens College, Manchester, 
whereby cotton and other similar highly i nflammable 
materials can be rendered permanently fireproof. The 
discovery has been achieved after two thousand experi­
m ents extending over many months. "Vith the excep­
tion of explo sives, there is no article that flares up so 
quickly as cotton when it comes into contact with a 
l i ght, especially in those particular good s  which are 
made of heavy yarns and "combed out" on both sides 
in  order to give the appearance of flanneL The fire· 
proofing process consists of " asbestinizing" the fabric, 
by which means permanent immunity from burning is  
a� .sured. but the Exact manner i n  which it is  achieved 
is not divulged. I n  order to realize the full importance 
of  the di scovery, it should be understood that "asbes­
tine fabrics" can be washed and washed, and yet retain 
their non· ignitable quality. From this it will be seeil 
that the process is not that of merely putting upon the 
material a chemical that for the time· being renders 
the fabric non-inflammable, but rather that, a s  in the 
case of  " mercerizing, " the very character of  the ma­
terial i s  changed. From the scientific point of view 
much interest attach�s to this feature. Already in­
quiries are coming from Germany as to the process, for 
i n  Europe these highly inflammable cotton goods are 
l argely produced .  I t  should be  added that " asbestined" 
c l oths are perfectly hygienic, and can be safely worn 
nExt to the skin. 

A few years ago the Russian Prince Abemalak Laza­

reff, during his  visit  to the ruins of ancient Pal­

myra, discovered a large block of stone,  about 12 ,feet 

long and 8 feet wide, containing a w'ell-preserved bi ­

lingual inscription, i .  e . , Greek and Palmyrene, which 

is supposed to date from the third century of our era, 

The inscription is said to contain the tariffs of cusram 

duties and taxes levied during that period. divided 

ionto three tables. Last year the authorities of the Im­
perial Russian Museum at St.  Petersburg sent Prof. 

l fspensky. of the Russian Archaoological In stitute, who 

resides at Con stantinople, to Palmyra, with other ex· 

perts, to report on the inscription and to ascertain 

whether i t  was possible to cut it  out from the huge 

block. The professor having reported on the feasi­

bility of the undertaking, the Russian government 

obtained the Sultan' s  sanction to remove it  to Russia.  

Accordingly, an expedition was sent to the spot last 

summer, composed of  workmen under the superin­

tendence of a Russian consular official, and after cut­

tin g the block of stone into three parts separated the 

inscription Ifrom each, and i t  is now on its way to the 

Russian capital.  Palmyra, or Tadmor,  as it i s  now 

called, is  famous for the ruins of  the Great Temple 

o! the Sun. It was an important commercial place, 

being a depot for silk and other Asiatic and Indian 

products ; and,  on account of  its  copious spring, it  

must always have been a halting place for caravans 

passing through the Syrian Desert. It attained the 

hei ght of its glory and prosperity in the third century, 

under Queen Zenobia , wife of the Emperor Odenathus. 

Scientific American 

AutoDloblle N e ws. 

M. Serpollet has sold his famous "Easter Egg" racer, 
with which he made the record at Nice, for $11 ,000 .  
and i s  already at  work designing a new racer  for 1903 .  
He wishe·s to prove by this  type that he was right in  
devoting so much energy toward the problem of steam 
a s  applied to the automobile,  and expects to establish 
it by a striking demonstration. His new racing mao 
chin.es are to weigh le·ss than 2 ,200  pounds, and wil l  
make seventy miles an hour as an ordinary thing. The 
voyage from Paris to Bordeaux could thus be made in 
five hours, and the machines would only need to stop 
for provisions every 300 miles or so. It is  to be hoped 
that the distinguished inventor will be able to carry 
out his promise. 

The Russian Etat-Maj or  i s  continuing its tests upon 
automobiles for army service. During the maneuvers 
of  the Russian a rmy in 1901 ,  a 6 �,! horse power ma­
chine was used in the operations which took place in 
the neighborhood of Siedletz in the Warsaw district, 
The ground was in very bad condition. According to 
the report which was made on this vehicle. it was only 
able to ei rculate over a single route. It  was used for 
transmitting orders from the rear of the column to 
advance-guard or for the transport of the chief of the 
detachment in order to reconnoiter his own positions 
or those of the enemy. The average speed over the 
road was 12 or  13 miles an hour. During the ten days 
of the maneuvers the automobile covered a total dis­
tance of 640 miles, running day and night. It had to 
stop for repairs twenty-eight times. Acconling to the 
report, the army will make a more extensive series of 
tests during the present year.  

A roac! locomotive for military use i s  to be made the 
subj ect of a concourse organized for next YEar by the 
Minister o f  War and Ministe r of Agriculture of  Ger­
many. The tractor, which is  to utilize alcohol, is  to 
bE; constructed on the lines of the now·existing steam 
tractors,  and is designed for. thE· transport of cannon 
o r  other mi litary supplies. The conditions under which 
it has to operate are particularly hard,  as will  be seen 
from the following requirements. The tractor is to 
carry a load of n� tons on one axle and 5 on the 
other, and must be able to draw a gross weight of  1 5  
tons up a 1 0  p e r  cent grade a t  the rate of 3 miles an 
hour. On a level it  must make 5 miles an hour and 
be able to cover 4 2  miles in a day's journey, carrying 
all the supplies necessary for the trip. The tractor 
must be able to mount alone a 20 per cent grade, and 
te provided with a hoist by which it  can draw up the 
trailers after it ; its own weight is to suffice for thi s  
operation without requiring an anchorage. T h e  tractor 
must be able to run upon bushy or plowed ground, 
snow . and ice, etc. ,  and sink in the ground no farther 
than will  allow the mechanical parts to clear the soil. 
It must also cross streams having 1 6  inches depth. 
The motor is to use pure alCOhol, but a small amount 
of gasoline is allowed for the starting. It must be 
adapted for other liquid combustible by a change in 
the carbureter. This competition is not international, 
a s  one of  the stipulations is  that the tractor must be of 
German make. I t  will  be submitted to a three week�' 
tE st under the direction of competent authorities.  The 
tractor,  besides,  must fulfill  i n  general all the requi re' 
ments of  military se rvi ce.  As will be remarked,  tbe 
conditions are unusually difficult.  

Some instructive data a s  to the imports and exports 
of automobiles in France are given in the Bulletin of 
the Chambre Syndicale de l 'Automobile.  The values 
for the imports ( obtained from the weight by allowing 
$2 per kilo, or 2.2 pound s )  are as  follows for the four 
years, 1 8 9 8-9-1900-1901 : $79 ,000 ,  $94 ,600 ,  $103 ,400  and 
$ 1 3 5 , 600 .  The increase in the importation thus follows 
the general increase of the automobi le industry. The 
imports,  which are relatively small ,  come principally 
from two countries, Wurtembe·rg for the petrol vehicles 
and America for the electric. The Daimler Company 
at Canstatt, near Stuttgart, sends into France petrol 
automobiles de lucre at a price of $3 ,000  to $4 ,000  each. 
Two American companies,  Columbia and Riker, send 
electr i c  automobiles to France. both complete machines 
[md also trucks carrying the motors .  The latter are 
valued 'at $600 to $800 each. The ' c arriage work for 
these trucks is put on in France. This latter importa­
tion is  due to the fact that the American trucks are 
made on standard pattern and in quantities at a low 
price .  As to the figures for the exports of  automobiles 
from France, the following figures show the increase 
for the same four years : $350 ,000 ,  $85 2 ,000 ,  $ 1 ,883 ,000  
and $ 3 , 1 5 6 ,000 .  The figures for 1 9 0 1  are thus 6 0 per  
cent  in advance of the preceding year, and show the 
increasing popularity of the French automobile and 
the good condition of the trade. The rate of valuation 
a bove used is somewhat small for the racing machines 
and voittlres (ZC 111:re. which while weighing only 2 ,000 
pounds, sell for $5 ,000  to $6 ,000 ,  but it i s  about correct 
for the current types of automobiles which form the 
largest part of the exportation. It  is  estimated that 
the number of workmen employed upon the vehicles 
for export alone reaches 7 ,000 .  and in 1902 it will 
doubtless be much greater. 

7 
Electrical N otes. 

Schmidt, i n  comparing the economical value of coal 
and electricity as sources of energy, arrives at the 
conclusion that .on the average only 3 0  p e·r cent of 
energy is utilized in. the former case, whereas in the 
latter case this percentage is 90 per cent. For this 
reason he recommends that electrical heating be used 
in the manufacture o f  water gas, instead of the usual 
process of  supplying the necessary heat by direct com· 

. 

bustion under air blast. He bases his  calculations o n  
t h e  economical conditions exi sting in Switzerland,  and 
expresses the opinion that i t  would be easy to ad all l 
carbide furnaces to the manufacture of water gas. 

The telephone exchange at Hamburg, one of t i l ( '  
largest in Germany, is  equipped with a horizonta l 
sw itchboard , which is said to have many advantageb 
over the ordinary upright type. The p rincipal ad­
vantage c laimed for it  is an economy in the numbei' 
of j acks required and the length of board, and conse­
quently in the space occupied. As the sections are 
horizontal instead of vertical, operators can work from 
both sides of the board, and, theoretically at least, each 
section can carry twice the number of answering j acks 
that a vertical board can. I t  follows, therefore, that 
for a given number of  lines a horizontal board i s  only 
half a s  long as a vertieal  board, although it must 
occupy more ground space breadth ways. These hori· 
zontal boards are made by a Germ'an firm, who hav�� 
supplied a large number for the Imperial German Tele­
phone Department. It  will be remembered that thc 
Glasgow municipal board is  of this horizontal type. 

Some time ago it was stated that the Edison mag· 
netic ore extraction pi'ocess was to be installed by eel" 
tain English steel manufacturers in the various i roll 
ore di stricts of Norway. Arrangements have now lJecn 
completed for the erection of a complete magnetic  up 
paratus at Dunderland, Norway. In this district th P1'(, 
are immense deposits of iron ore.  but it only averag - �' 
about 40 per cent of metal to 60 per cent or gangup .  
I t  would n o t  be lucrative t o  ship the raw o r e  to t h e  
smelting furnaces o f  England, but it  will be possible to 
work the ore profitably by the Edison extraction proc­
F,ES.  Each unit of the apparatus contains two 250  
m agnets of varying powers, and i s  capable of dealing 
with a ton and a half of crushed ore per hour. The 
employment of this process will exercise a far-reaching 
influence upon the i ron and steel industry of th" 
United Kingdom. For some time past the home sup' 
plies of iron have been getting shorter, and there have 
been indications of deterioration in the quality of the 
iron ore from Spain, whence a large part of the crude 
metal is obtained. With a practically inexhaustible  
supply of pure i ron from Norway, at a relatively cheap 
rate, British i ron and steel makers will be in a position 
to compete more succeSSfully with this country and 
Germany than they have recently. As freight charges 
are reduced 6 0  per cent by the elimination of 60 per 
cent of d ross, the carriage of which in the form of ore 
haE' to be paid for, the pure i ron will be accessible to 
the English iron and steel makers at a price which wi l l  
m ake them independent of any other source. 

Herr Ewald Rasch describes in the Elektrotechnische 
Zei tschrift an arc light obtained hy the use of solid 
refractory electrolyt ic:  electrodes which have to be 
heated to start with as  i n  the case of the Nernst lamp.  
With electrodes 2 .5  mm. diameter a pressure of 1;0 
volts and a current of 2 amperes, 630  Hefner eandleH 
( horizonta l ) was obtained, and with electrodes G ·mm. 

diameter and 5 .3  amperes at about 4 2  volts,  900  candles 
was given out, or about 4 candles per watt in each 
case . Experiments were made with 2 .5  mm. electrodes, 
varying the current. With 1 . 1  amperes at 65 volts the 
candle power was  146.  The current was then gradu­
ally increa'Oed to 5 amperes when the voltage dropped 
to 45  and the candle power increased to 1 , 0 1 2 ,  but at 
this stage the electrodes fUEed ; in fact, i t  was advis· 
able' for steady working to keep the efficiency down to 
from 3 to 4 candles per watt. The author points out 
that Tumlirz, in his paper on "The Mechanical Equi ­
valent · of Light,"  gave t h e  i d e a l  efficiency as  5 . 2 1  
candles per watt, and as a result of these experiments 
it was found that the highest efficiency obtained was 
5.2 when the metal fused. I t  must, however, be pointed 
out that the electrodes become convex so that p robab ly 
the greatest illumination would be horizontal .  No 
tE.stS of the spherical candle power are given in the 
]l2per .  Dr.  W.  Nernst, referring to this article in the 
Elektrotechnische Zeitschrift. attaches considEra h l e  
importance t o  t h i s  point, which in  h i s  opin ion 

m i li t ates against the employment of Dr.  Ras�h ' s  

electrolytic are, a n d  m akes its effici en" y no l onger phe· 

nomenal.  He further remarks that no figures arc 
g iven in Dr. Rasch's article for rate of consumption 
of the electrodes .  His own experiments, with elec­
trod es of a material similar to that employed in his 
i ncandescent lamp. showed that the negative and not 
the positive electrode burns away the quicker ( a  phe­
nomenon which he thinks may have an important 
bearing on the theory of the arC ) ,  and that th� quick 
consumption would p revent the construction of a prac: 
tical lamp on these lines, 
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RAPID TRANSIT OF MATERIAL. 

BY DAY ALLEN WILLEY. 
The changes that have taken place within a com­

paratively few years in the mechanism for the hand­
ling of  material at the factory, i n  the storage yard 
and at  the docks, have been productive of truly mar­
velous economy in time, labor and cost. One of the 
best known of the modern systems for the 
mechanical handling of m aterial is  the 
Brown hoist,  which has been d eveloped into 
a variety of forms, of which the bridge 
tramway plant i s  the best known. This de­
vice is  principally used in transferring ore, 
coal and other material from the car or ves­
sel to the storage pile ,  and is composed of 
steel trusses supported upon towers which 
move along tracks. The tramways are pro­
vided with hinged aprons, which project 
over the car or vessel, and with cantilever 
extensions at the opposite ends. The buck­
ets serve a space 300 to 350 feet  in width 
i f  desired. 

Scientific American 
tramways will hoist and dump on a dock 1 200 tons 
of Ol'e per d ay of 10  hours, moving the material for 
150 or 200 feet. This i s  the speed under ordinary 
conditions, but the capacity can b e  increased if the 
buckets are filled and attached to the trolley as rap­
idly as the machinery can be moved, which is seldom 
the case. A rate of 4 5  seconds per trip has been made 
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in testing one of the tramways. The "fast plant, " as 
it is termed, i s  a modification of the bridge tramway, 
and is  utilized where space is limited and no storage 
room afforded. It  is i ntended for loading d irectly 
from vessels to car and vice v ersa. The "bridge" i s  
limited t o  t h e  arms o r  cantilevers extending over the 
deck of the vessel and the railroad tracks. As the 

distance to be covered is very short, the 
time required for transferring the material 
i s , less than by the former method. The 
engine is  u sually located in the framework 
of the supporting pier in order to save 

, space. The tower o r  pier i s  mounted upon 
rails, so that i t  can be moved to any por­
tion of the wharf desired by its own power. 
The arms vary in length. I n  large plants 
they are capable of serving cars upon five 
parallel tracks and extend a distance of 80 
feet from the supporting tower. The plants 
herewith illustrated are in use at the piers 
of  the Pennsylvania Railroad Company at 
Cleveland, Ohio. Each has a capacity for 
lifting a load of five tons a distance o f  300 
feet per minute, and trolleying i t  at  the 
rate of  1,000 feet per minute. The pho­
tograph shows a series of six operated by 
two engines having a combined c apacity 
for transferring 2000 tons per hour when 
all are working at full speed. By their use 
five trains of  cars can be loaded at one time. 

The equipment for handling ore consists 
of an automatic dumping-tub o r  bucket, at­
tached to the "trolley," which is the popular 
name for the hoisting and conveying ma­
chine proper. The trolley, running along 
the track suspended from the bridge, can 
be moved to the end of the apron, or of the 
cantilever, or to any intermediate point, at 
the will of the operator. It  is moved by 
means of  a wire rope and a drum in the 
engine house. The engine is usually of the 
double-cylinder type, and is built for heavy 
service. Levers are provided, allowing it 
to be quickly controlled by the operator.  In 
handling fine mat€Tial,  such a s  nut coal and 
sand, a self-filling and dumping "grab 
bucket" is employed. The machinery i s  in­
stalled so compactly that one engine is  
usually sufficient for three o r  four of the 
bridges. The plan of operating the trolley 

Bucket Shovel in Coal Storage and Rehandling Plant at Cheektowaga, 
N. Y. Capacity of Shed, 250,000 Tons. 

In storing of ore by machinery, a modi­
fied form of the bridge plant i s  used, and 
so placed that it  serves not only the storage 
yards, but the furnaces, if  the latter are 
adj acent. I f  the f,lrnaces are inland and 
receive their supply by rail,  the bridge is 
constructed so that the cantilever or apron 
will extend over the tracks, the material 
being transferred to the storage pile or the 
smelter a s  desired.  This type of  bridge 
plant is the largest in use in thi s country, 
as it must be adapted to cover a wide area. 

The bridges il-and controlling 
the transfer of 
the load is de­
scribed a s  fol­
low s :  A t  a 
given 
the 

signal 
operator 

throws a level' 
and hoists the 
bucket at full 
speed through 
the hatch o f  
t h e  vessel, o r  
o u t  of t h e  car, 
t h e  b o t t o m  
block hooking 
a u t  0 m a t­
ically i nto the 
trolley. T h e  
t r o l l  e y now 
c a r r i e s  t h e  
bucket to a 
point along the 
bridge or canti-
lever exten-
sion, w h e r  e 
dumping irons 
have been pre­
viously placed, 
w h i c h auto­
matically trip 
the latch of  the 
bucket, allow­
ing it  to upset, 
di scharge i t s  
load, and auto­
matically right 
itself. The op­
erator then re­
leases his lever 
and allows the 
bucket to re­
turn by grav­
i ty to its start­
ing point. The 
block unhooks 
a u t  0 m a t­
i c a l l  y from 
the trolley, al­
l o w i n g  t h e  
bucket to be 
lowered i n t 0 
the hold, where 
t h e  e m p t y 
bucket is un­
hooked and a 
fi l l e d  o n e  
hooked on.  

A plant of 
three b r i d g e 

Electric cantilever Shipbuilding Crane i Serves Two Shipways, One on Each Side. 

.. Fast Plant i" Modified Form of Brldge Tramway for Unloading Direct ltom Car to Ship without Storage, 
MECHANICAL · HANDLING AND TRANSfORTING OF MATERIAL. 

luctrated are a 
portion of the 
equipment of 
the Carnegie 
Steel Company 
at Du Quesne, 
Pa. They are 
o p e  r a t  e d by 
electric motors, 
and serve a 
storage space 
2 3 3  f e e t  i n  
w i d  t h. The 
tubs are o f  five 
tons capacity 
each, what is 
known as a 
" shovel buck­
et" being u sed 
in taking the 
ore from the 
yard to the 
furnace. Each 
plant will store 
from 2,000 to 
3,000 tons in a 
d a y o f  1 0  
h 0 U l' s, a n d  
transfer from 
yard to fur­
n a c e  f r o m  
1500  to 2000 
t o n s  i n  t h e  
same time ; yet 
but one man is 
required to op­
erate each trol­
ley, and one 
engineer eacll 
engine. 

The storing 
o f  coal i n  yar!ls 
a n d w a r e­
houses offers 
an extensive 
field for the 
use of  appa­
ratus such as 
we have de-
scribed, The 
invention of 
t h e  b u c k e t  
shovel, already 
alluded to, has 
p r o v i d e d  a 
m e a n s  b y  
which any ton­
nage desired 
can be moved 
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in an incredibly short time. In place of the ordinary 
bucket. the shovel is attached to the trolley rope, the 
latter traveling on overhead tracks, suspended from 
the roof of the storehouse or from a bridge tramway. 
The operator at the lever controls at all times the 
motion of the bucket. This method i s  being exten­
sively used in the Pennsylvania anthracite regions 
for loading cars from storage pi les, and at the break­
ers. It  is  also in vogue for handling coal under roof, 
the i llustration showing the interior of the plant of  
the Philadelphia & Reading Railroad Company at 
Cheektowaga, N.  Y.,  near Buffalo. This is one of the 
largest coal sheds in the country, being 674 feet long 
and 354 feet wide, while the trolleys are operated at 
an elevation of 8 0  feet above the floor, allowing the 
materi al to be piled to a height of 7 0  feet. 
The total storage capacity is 250 ,000  tons, 
and with the equipment of the shovel 
buckets provided,  3000  tons can be trans­
ferred in 10 hours. 

Another interesting form o f  the Brown 
hoist is the type used b y  the Cramp Ship­
building Company. A s  will be noted i n  the 
i l lustration, the cantilever is divided into 
two arms, one aiding to balance the loaded 
arm by means of a counterweight. It i s  
operated by electric motors, which g i v e  i t  a 
speed of 200 feet a minute, hoisting a load 
of 14 tons. It can "trolley" the same 
weight at the rate of 500 to 800 feet a 
minute, and move along the tramways car­
rying 5 tons at the rate of 7 5 0  feet in a 
minute. It serves two sets of shipways at 
on e  time, and two men only are required for its op­
eration. As a further indication of the performance 
of these cranes in shipbuilding, it  may be stated that 
a cantilever at the yard of the Cramp Shipbuilding 
Company transferred the sternpost of the battleship 
"Retvizan. " weighing 18 tons, from the railroad cars 
in the front part of the yard to its proper position in 
20 minutes, i ncluding all the time required to secure 
it temporarily. 

On the front page i s  shown a car-dumping machine, 
which is notable for its massiveness and power. Its  
principal features are a cradle ,  into which the car i s  
clamped,  which turns t h e  c a r  a n d  discharges i t s  con­
tents into tubs or receptacles, and overhead traveling 
cranes,  which transfer the tubs with their contents 
into the hold of  the vessel to be loaded. When the 
cradle is i n  its lowest position, as shown in the pic­
ture, a loaded car of coal is pushed into the same by 
means of  the car-pushing device, or "ground-hog," 
which is so named because it rests in a pit between 
the tracks, when not in use, to enable the cars to 
pass over it. Once in the cradle,  the car i s  quickly 
clamped on the top and sides with hydraulic clamp­
i n g-bars, . and the engines set in motion, slowly turn­
ing the cradle over until the car is upside down. 
During the process of overturning the car, the coal 
has rolled from the car into six hopper-compartments 
attached to the cradle, and these six hoppers have 
each of them entered a transfer-
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pacity of 10 ,000 tons in ten hours. The use of the 
bridge tramway and its modified forms is  largely 
responsible for the rapid i ncrease in  size of the vessels 
on the Great Lakes. Fleets are now plying between 
Lake Superlor ports and Cleveland, Conneaut, Buffalo 
and Chicago which carry from 6000  to 7 5 0 0  tons of cargo 
e ach-as much as a large ocean-going tramp steamship. 
The largest of these vessel s can b e  loaded or unloaded 
in less than 24 hours by means of the bridge tram­
ways and fast plants, or  the car dumpers, a s  the 
records show. Six thousand tons of ore h ave been 
taken from the steamship "Carnegie" at the Conneaut 
docks in 16 hours' working time, an average of 351 
tons an hour. The steamship " S uperior City," carry­
ing 6 7 0 0  tons, has  been unloaded at ['outh Chicago in 

CALIFORNIA BLUE-TAIL LIZARD. 

11% hours, an average of 5 6 9 . 2  tons an hour, while th� 
"Manila," perhaps the largest cargo carrier on the 
Lakes, has been c leared in 1 2 Y:.l. hours, an average of 
592.4 tons an hour. The " Manila" and " Superior City" 
are provided with twelve and thirteen hatchways, re­
spectively, and a bridge tramway was connected with 
each hatch. The cost of handling ore by thi s method 
varies from 1 . 3 2  cents per ton to 1 . 7 5  cents, depending 
upon the price paid for labor and fuel at various 
points. In tests made of coal-dumping machines at 
Toledo, Ohio, twenty-seven vessels were loaded with 
57 ,100  tons of  coal at a cost of 3.48 cents per ton in­
cluding premium, allowance for repairs and supplies, 
and 114  hours' time for which the men were paid when 
the apparatus was not worked. Coal has been loaded 
by this method at a cost of 3.3 cents per ton, allowing 
for all expenses except interest upon the plant. The 
force required to handle one of the coal-dumping ma­
chines at this dock consists of four men for handling 
the buckets, two to operate the "ground· hog, " one 
car puller, two signal men, and from twenty to thirty 
men for trimming the cargo according to the size of 
the boat. 

SOME CALIFORNIA LIZARDS. 
BY CHARLES F. HOLDER. 

The stroller through Southern California cannot 
fail to notice the remarkable lack of noxious animals 

9 
or less power of assimilation. All you approach, it 
resembles the darkest stone, and possibly would not 
be noticed did it have the wit of some of its fel­
lows ; but p erchance there is an element of vanity 
in this lizard as, at least in the experience of the 
writer, it apparently cannot resist the temptation of 
displaying its splendor s  and trying to dazzle the 
observer. This is accomplished by rapidly raising and 
lowering the body, which results in a blaze of bluish 
iridescent tints if  the sun i s  shining, that at once 
attracts the attention and might disconcert a timid 
enemy. The lizard continues the movement, lifting 
itself rapidly on its fore-legs, d isplaying its charms, 
which are in the nature of a vivid iridescent patch 
just beneath the head and upon the bre'ast, not visible 

when the animal i s  in its normal position, 
but brought sharply into view when the 
li zard stops, raises its head and moves 
rapidly up and down, as a man waves his 
hand to d i splay the dazzling effulgence of 
a diamond or ruby What the object of thi s 
movement is, may be conjectured. It may 
be to arrest a pursuer or fri ghten it ; yet 
the chief enemies of the l izard are . the 
garter and other snakes and the roadrunner 
-foes which would not be stopped by so 
whimsical a display. 

One of the most interesting members of 
thi s  tribe is the blue-tail lizard. The body 
is dark brown, long and attenuated, the 
slender tail a vivid turquois blue. So con-
spi cuous i s  the latter that at some distance 
off it would attract the attention o f  the 

most indifferent animal or person, and is apparently 
a dangerous appendage, drawing notice to the de­
fenseless bearer. But the lizard has other qualifica­
tions which offset this brilliant lure ; it is one of the 
most agile  of all the tribe, its movements being in­
conceivably rapid, so much so that in many months 
the writer secured but one specimen, though many 
were seen, and then the tail wou l d  often be tossed off, 
remaining a wriggling lure while the animal itself 
escaped. 

The canons o f  the Sierra Madre are interesting lo­
calities in Which to observe the lizards. Among the 
ferns and dry leaves they are constantly scampering 
about ; now, eiinging to some branch o r  bough in pur­
suit of insect prey, or lying prone upon a moss-covered 
bowlder in the hot sun, simulating i t  i n  color and 
tint to so remarkable a degree that it  is almost in­
visible until touched.  Other lizards,  sluggish forms. 
are found in damp places, also imitating the color of 
the leaves. All these lizards have their enemies.  The 
garter snakes capture many of them, rattlesnakes 
being equally dreaded. The butcher birds are always 
on the lookout for them, and the dried skins and 
skeleton s of lizards are seen h anging to limbs o f  trees 
or impaled upon the spines of  orange trees. 

But the most insatiate enemy of the California 
lizard is the bird known as the chaparral cock, or 
road runner. Its fierce eye never fails to penetrate 

the cunning disguise of the lizards, 
and the latter are p icked up and 
devoured by this bird in a stonish­
ing numbers. The writer has taken 
ten lizards from the crop of a single 
bi rd-not so suggestive o f  its appe­
tite as its di scerning powers. The 
road runner i s  remarkabl y  fleet of  
foot. I t  is difficult to run it down 
with a fleet horse, as curiously 
enough they will run a long dis­
tance when pursued before taking 
to the wing, doing this only a s  a 
last resource. Their agility on 
foot explains why they capture so 
many lizards. 

On the edge of the great mesa 
that reaches down from the base of 
the Sierra Madres, the earth i s per­
forated in every d irection with the 
holes and tunnels  of the lizards 
which undergo this strange winter 

tub, also shown in the picture. The 
hopper-compartments have doors 
which are automatically released 
on touching the bottom o f  the 
transfer·tubs. Therefore, when the 
cradle i s  returnEd to its original 
position, the car of coal is  left i n  
the transfer-tubs. I t  i s  necessary 
to put the coal i n  these oblong tubs, 
so that it  can be lowered by cranes 
into the vessels. When the cradle 
has returned to its former position, 
the empty car i s  pushed out by the 
next loaded car coming in, and 
runs by gravity to the empty 
track ; then the loaded car i s  
clamped in place a n d  the operation 
repeated .  In the meantime, how· 
ever, the tub-hauling car, contain­
ing the tubs just filled, i s  pulled 
away by the operator, and replaced 
by a car containing empty tubs. Circumference of double trunk, 8 feet 572 inciles. Area covered by vine, 115 feet .quare. sleep Every twenty-four hours. At 

night in winter they become rigid 
and stiff, and enter a state of hi-

Two overhead steam traveling 
cranes, running over the machine 
at a speed of 600  feet per minute, 
and provided with telescopic rams which work inde­
pendently of the balance of the machine, take the 
tubs, one at a time, from the tub-handling. car and 
lower them i nto the ship' s hold, where , after touching 
the ship ' s  bottom or the top o f  the coal pile, the doors 
are released,  and the coal rolls out as the tub i s  reo 
turned to the car. The next tub is then dumped in 
the same m anner. When all the tubs are emptied, the 
car is returned to the hoppe'rs for another load. The 
crane operator can distribute the coal to all  hatches. 
The vessel i s  on an even keel at all times. Two over­
head cranes are ample to handle 5000 tons in 1 0  
1 , 0Ilr8, and the tipping device i s  able to h andle twice 
a s  much. Therefore, with the simple arlrlition o f  two 
overhead cranes, one car dumper actually has a ca-

BIG GRAPEVINE AT SAN TA BARB ARA. 

which are supposed to be a part of the equipment 
of tropical or semi-tropical countries. They may b9 
summed up as rattlesnakes, tarantulas and scorpions, 
but are rarely seen, and a s  a rule have to be hunted 
for. Among the attractive animals are the l izards, 
which, owing to the peculiar changes of c l imate be­
tween day and night, pass through a winter sleep 
every twenty-fou r hours. Especially in the San 
Gabrie l  Valley every pile of  stones or brush which 
affords a shelter has its lizard contingent, the one 
most in evidence being the browni sh,  bronzed alert 
l ittle creature shown i n  the ac('ompanying figure. 
It  is generally found on the topmost stone, lying 
basking in the sun, a miniature Moloch.  In  color it  
ranges from a darl, steel blue to brown, and has more 

bernation o r  coma. I n  throwing 
over piles of stones early in the morning many would 
be found in this condition, unable to move, apparently 
unconscious, but after a few moments' exposure to 
the sun they become active. I n the Northern States, 
i n  the winter sleep the l i zards descend into the earth 
and lie dormant until summer, but in Callfornia the 
winter sleep is undergone every winter night. 

. f .  t .  
SANTA BARBARA'S BIG GRAPEVINE ,  

B Y  M. C .  FR�Dl'aUCE:. 
·Wherever the fame of Santa Barbara has spread, 

that of  her big grapevine has l i kew i se expallrled .  The 
vines are of the Mi ssiol) variety . hronght f rom Spa i n  
hy the Mi ssion Fathers. 

There was many a pang of regret when, in the Cen-
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tellnial yea r, it was known tha l the old landmark in 
the Montecito Valley was to be cut down and a portion 
of  it  removed to the exposition at Philadelphi a ; but it  
was whispered that relentless  Age,  who i s  no respecter 
of grapevines, was beginning to impair its vitaiity, 
and that the inevitable was only hastened a little by 
the intervention of man. 

No record was kept of the tillle of planting, but 
from events connected with the family upon whose 
ground i t  grew, it  wa s  believed to be seventy-five or 
a hundred years old .  The measurement of its trunk 
is given a s  three feet ten inches in ci rcumference and 
the arbor about seventy-five feet square. Its death 
was believed to be premature, the result of changing 
the course of a small stream that had flowed near its 
roots. 

But another vine nearby, a cutting from the origi­
nal .  had atta ined to nearly this size, so Santa Barbara 
could still boast of having "the biggest grapevine in 
the worl d . "  In  ' 99  this vine succumbed to a disease 
of the roots, perhaps invited by age, and its body now 
rests in the Santa Ba rbara Chamber of Commerce. 
Its irregular trunk attained a girth of four feet four 
inches at eighteen inches above ground, or five feel 
seven inches at forty·two inches, and its maximum 
yield was four tons in a season, It was beli eved to be 
seventy-five years olel. 

In the Carpinteria Valley, a few miles further from 
the city, a thi rd vine has surpassed both of the others 
in size. I t  was planted in 1 8 4 2  by Joaquina Lugo de 
Ayala, and has therefore just completed its three­
score years. The first election i n  Santa Barbara 
County under American rule was held beneath its 
ample shade. This  latest candidate for the world 
record is double from the surface of the ground up ; 
the two parts are knit together in a David·and-Jona­
than-like embrace to a height of about fiye feet seven 
inches, where they separate into huge branches, the 
largest having a circumference of three feet. Six 
inches above the ground the vine measures eight feet 
five and a half inches in ci rcumference, and it  covers 
an area one hundred and fifteen feet square ( the whole 
back yard ) ,  sixty po sts supporting the framework. 
The owner says that, were provision made, it would 
spread over a greater surface, but i t  i s  pruned every 
year. Fabulous tales are told of the grapes this vine 
produces, That it did actually yield ten tons in a 
recent season seems to be authentic .  

An effort was made to secure a part of the original 
Montecito vine-taken to Ohio after the Centennial­
for the Santa Barbara exhibit at the World's Fair, 
but �erms could not be made with the owner. At the 
time of  the succeeding Mid-Winter Fair at San Fran­
dsco, an offer of a thousand dollars for the Carpin­
teria vine was refused, else its lease of life would have 
been cut short. 

. 4 . '  • 
DEV ICE FOR SECURING DOOR-KNOBS. 

By means of the invention described below, idle 
movement of the door-knob is avoided and the knob is  
prevented from becoming loose  on the spindle  or  
from Lei ng detached therefrom. The natural opera­
tion of the parts continually tends to tighten the 
knobs on the spindle,  and just sufficient movement is  
al lowed to operate the latch.  Our i l lustration shows 
an ordinary door lock provided with thi s �p.lproved 
device. The spi ndle which operates the latch is  ., 
threaded oppositely at each end to engage j;�e door- . 
knobs. The knobs are rigid and integral with the 
shanks and roses or escutcheons. Fastened , to each 
side of the door and surrounding the spintlle i s  :l '  
bearing-annulus. Against these annuli the roses 0 1'  
e;;;cutcheons bear so as to turn th€Teon, and this turn­
ing movement is limited by pins or screws carried 
rigidly on the door and projecting through the annuli 
into a rc-shaped slots formed in the roses of the knobs. 
The slots are of such length that they will  allow the 
knohs the movement necessary for throwing , the bait 

DEVICE FOB, SECURING DOOB,·KNOBS. 
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of a lock. In assembling the parts the knobs are 
screwed up on the ends of the spindle until the roses 
or escutcheons bear snugly against the annUli, and 
the pins are projected respectively through the slots 
and through the holes in the annUli ,  thus holding the 
latter in position. It  is evident that this arrangement 
securely holds the knobs, prevents idle movement, and 
permits just sufficient movement for operating the 
latch. Patents for this invention have recently been 
granted to Mr. Thomas G. Leslie, of East Melbourne, 
Victoria, Australia.  

. ,  t J .. 
A SUMMER WEATHER WATER BOILER. 

Probably every housewife who has perspired through 
a hot summer's day in the small kitchen of a small 

T"'ATH 

A SUMMER WEATHER WATER BOILER. 

city apartment, will appreciate at its true worth the 
simple arrangement shown in the accompanying en­
graving. Rather than keep up a hot fire during the 
summer months, many hou sekeepers do their cooking 
on small oil  stoves and gas ranges. The convenience 
of this arrangement is,  however, offset by a serious 
objection, n amely, the lack of a ready supply of hot 
w ater ; for the water has to be heated in kettles or 
pails on the l imited surface of the gas range. J .  P. B.  
Sadtler & Co. ,  of 231 Park Avenue, Baltimore, Md. ,  are 
the makers of a boiler and heater particularly adapted 
for hot weather service.  

As i llustrated, the boiler i s  supported on a suitable 
standard and i s  heated by a small gas heater. The 
htater is provided with adjustable valves for the ad­
mission of air and consists of a perforated chamber 
through which the mi xed air and gas flow so a s  to pro­
duce a hot blue flame. Thi s  provides a very intense heat 
of  limited di stribution, so that its energy is  confined to 
the boiler and does not appreciably affect the general 
temperature of the room. The heater is absolutely 
odorless and, being situated under the boi ler,  takes up 
no room. There are no coils nor complicated mech­
anism to get out of orc1er and its Simplicity should ap­
peal to all .  But · aside from this  an important feature 
of the apparatu s may be found in the construction of 
th e boiler.  It will Le seen that the boiler is divided 
into two sections by a false bottom. The lower sec­
tion being very shallow will be rapidly heated by the 
bu rner.  'Water from the upper section passes out 
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through a stop-cock shown at the right of the boiler. 
It will be seen that connection may be made to the 
water-back of  a range whenever desired and equally 
a s  good results obtained ; though it i s  claimed that 
the gas burner will do its work at a much smaller 
expense. Where a great quantity of hot water is 
wanted the water-back of the range and the gas 
burner can be used at the same time and a continuous 
flow of hot water can be had.  

. .  - ,  .. 

HARVESTER REEL. 

The harvester reel which
' 

i s  i l lustrated h erewith 
possesses many advantages over those in common 
use. The reel is so constructed a s  to permit any de-

· sired variation i n  its d iameter, the parts being held 
firmly in any position to which it may be adjusted. 
The reel may, therefore, be quickly reduced in diame · 
tel' to avoid obstacles, and thus prevent breakage. 
It may also be quickly folded into small space for 
housing or  to ]lermit easy access to the sickle bar 
and other parts of the machine which often need 
attention. Being folc1able,  the reel may be easily 
moved from one field to another. 

The illustration shows the mechanism partly broken 
a way for the pu rpose of  bringing out details.  The 
ree l-shaft, M. wh ich is hollow, is provided with a 
driving sprocket, E. and is journaled in the bearing 
link, P, which swings from a rod supported by the 
standards, SS. Fixed to the hollow shaft, M. are the 
reel-hubs, having pai rs of radial flanges, Y, in which 
the arms, Z and Z', are pivoted . At their outer ends, 
these arms are connected by cross bars or beaters, O. 
A sleeve, K, i s  loosely mounted on the reel-shaft. and 
to this are pivoted the l inks,  P, which connect with 
the arms, Z. By pulling the sleeve toward the outer 
hub, it is evid,€'nt that the arms, Z and 7,', will be 
drawn from the vertical ,  tht,s reducing the diameter 
of the reel. When the sleeve is released, the spring, 
L.  which i s  coiled between the outer hub and the 
sleeve, operates to return the latter to its initial posi­
tion. 

The mechanism for operating the sliding sleeve con­
sists of a rod . N. which Extend s  through the hollow 
shaft. Just beyond the outer hub this rod is reduced 
in d iameter, and carries a disk loosely mounted there­
on and abutti ng ag'1fnst the shoulder thus formed.  A 
number of rods . X. connect this d i sk with the radial 
arms, W. of the sleeve. K. The opposite end of the 
rod.  N. is  formed into a. rack, D ,  and is  supported in 
a frame loosely mounted on the shaft, M. A crank­
shaft, B. finds bearing in this frame and is  provided 
with a barrel pinion, C, slidably mounted thereon. 
A slotted link on the end of the frame serve s  to hold 
the rack in engagement with this pinion. The near 
wall of the pinion forms a clutch member which 
normally engages a pin on the shaft,  B. A coil spring 
on this shaft abuts at one end against a washer, J, 
and at the other against the frame, tending to hold the 
clutch members in engagement. The near end of the 
shaft is made vertically adjustable, and is held 
against rotation by a mechanism now to be described . 

A standard, T, is secured to the harvester frame 
and carries a l ocking rack, G. A bracket, H, which i s  
secured : to thi s  standard, carries a dog, R, which, 
under tension of spring, V, is  held in engagement 
with the locking rack, G. The bracket also holds,  
between the arms of a yoke, a ratchet wheel slidably 
mounted on the shaft, B .  and engaged Ly a spring 
pawl. This sliding connection permits the reel shaft 
to be swung on the l ink, P, to any desired position. 

It will be seen that when the shaft, B. is rotated . 
the pinion,  C. i s  caused to rotate, and thereby the 
rack. D. and rod , N. are moved outward through the 
hollow shaft, M. causing the reE-l to fold. The reel 
i s  held in any pOSition of adjustment ' by the ratchet 
wheel an the shaft. B.  When it  is  desired to expanrl 
the reel . the shaft . B. i s  moved baekwarcl longitud i ­
nally, thereby releasing t h e  clutch and allowing the 
pinion, C, to rotate freely. whereupon the spring. L, 
causes the reel to expand a s  previously described. A 

through a pipe neal' the false bot· 
tom, and passing th rough the cen­
ter of the burner enters the lower 
section from b � iow. I n  this se.ction 
the water i s  thoroughly heated and 
passes through a pipe into the 
upper section at the top, thus keep­
ing a constant circulation.  Bath 
room and sink connections are 
made directly to the latter pipe,  so 
that a dozen gallons of hot water 
can b e  had in 15 minutes or th e 
enti re contents of the 3 2-gallon 
boiler may be heated i n  4 5  minutes. 
The internal arrangement of th" 
Loiler prevents the accumu lation of 
mud which so often causes slow 
heating of the water, and the 
heater stirs up the water to such 
an extent as to loosen the sedi­
ment, when it  may be drawn off CONSTRUCT ION OF THE HARVESTER REEL. 

© 1902 SCIENTIFIC AMERICAN, INC.



patent  f o r  this  i m p roved ha rvester reel has been 
granted to Mr.  Ben ami Selph, of Hi llsboro, Ohio. 

• • 

IMPROVED VENEER BASKE T. 

A patent h a s  recently been granted to M r .  Edgar 
Abel', of Jacksonv i l l E ,  T e x . ,  for a n  i mproved veneer· 
baskEt. The basket belongs to that class which i s  
n o w  exten sively employed i n  the packaging and ship· 
p i n g  of fruit,  a n d  the invention lies in an i mproved 
con struction whereby the a rt i cl e  i s  made much l i ghter 
and stronger and does not {'eqll ire  a s  much VEneer 
stuff i n  its  manufacture.  P r o v i s i o n  is also made for 
t h e  secure attachment of  the handle wi thout the 

IMPROVED VENEE R BASKE T .  

necessity of nailing 0 1'  fjtapling t h e  same in place,  thus 
allowing the han d l e s  to bE placed i n  the bottom o f  the 
baskets when i t  i s  d e d  r e cl to nest the baskets a n ti 
stack them for s h i p m e n t 0 1' transportation.  T h i s  i s  
shown in Fig.  3 of o u r  i l lustrations.  T h e  b o d y  of the 
l m sket i s  formed of two sections each lJent from a 
singl e  section of VEneer so as to p r o d u c e  the lJottom 
and two side.s. The lJottom is further s t rengthened 
by a long piece o f  veneer extencl i n g  the full  length o f  
the lJa3ket and b e n t  u p  a t  Each encl . These end p o r ­
tion:; a r e  slittecl as indi cated i n  Fig.  2 to form a n  u p ­
stan d i n g  s p l i n t  ancl t w o  t o n g u e s .  End portions of t h e  
ba sket are secured by these s l i tted e n d s ,  being h e l d  
b e t w e e n  the s p l i n t s  on the outsi d e  ancl the t o n g u e s  o n  
the inside.  The end p o r t i o n s ,  as shown.  a re c u r v e d  
to cl ose the corner s o f  the lJa ske t .  The usual  r e i n ­
forcement bands around the top h o l d  a l l  p a r t s  se­
curely.  The handle portion,  w h i c h  is bent to the 
shape shown i n  F i g .  4 .  i s  provided wi th a groove on 
each leg.  The width of t h e se grooves i s  equal to that 
of the outer band on the edge o f  the basket.  so that 
when i t  is  desired to fi x  the handle i n  place.  the legs 
which are sharpened a t  t h e  end s, a r e  forced i n  be­
tween this band and the bo(l y  o f  the basket until the 
band ·snaps i nto the grooves on th e handle as shown 
i n  F i g .  1 .  A cover i s  also shown i n  this  
view which may be employed when desired . 
T h i s  cover rests upon the top edge of the> 
basket and i s  secured by metallic  fa�teners 
d e s igned expressly for this  purpose.  From 
the foregoing description it  w i l l  b e  rea d i l y  
seen t h a t  Mr.  Abel' h a s  invente(1 a ba sket o f  
v e r y  s t r o n g  construction w h i c h  may be 
cheaply and easily made and which can he 
very convenientl y  stacked for s h i p m e n t .  

.. f .  t .  � �- -

A SIMPLE AND EFFICIE N T  WIR E LESS 

T E LEGRAPH R E C E IVER. 
BY A .  FnElJERtcK COLLI :S � .  

I t  i s  not o ftEn true that t h e  cheapest a p ­
pl iance i s  the lJest, o r  t h e  s i m p l e s t  ap pa­
ratus the most efficient, yet there never was 
anyth i n g  to w h i ch this seeming paradox 
c ou l d  be applied more literally than the re­
ceiver about to b e  described for wireless 
telegraphy. 

There are a t  p resent two d i stinct ty p e s  
o f  r€ceivers e m p l o y e d  in t ran slatin g  electric 
waves impingi n g  on the coherer into read­
able Morse.  The first i s  b y  means o f  a. 
relay wound to h i gh resistance and placed 
i n  series with a d ry c e l l ,  and having i n  the 
auxiliary circuit  a tapper for decohering the 
filings an d a Morse sounder o r  ink-writing 
registe r .  The second type i s  t h e  acme of simpl iCity, 
cheapness and sensitiveness,  and inasmuch a s  Marconi 
used this form i n  recei ving the l etter S in his first 
T ransatlantic cableless signal s . i t  may prove interest­
i n g  to those who are fol lowing the advance of the art,  
as well a s  to those experimentally engaged i n  i t. to 
detail it s  construction.  In a w o r d ,  this receiver con­
sists o f  three parts only,  namely. a cohere r .  an ordi ­
nary t elephone receiver and a dry ce l l ; wh i l e  i'll pple­
mentary to t h e se <I re t h e  verUcal wire or a nte nna and 
thc ea rtlw([ connection,  

Scientific American 

In the SClE� TlFIl' A.IlEIUCAl\ of Septemller 1 4 ,  1901 ,  
the writer described an experimental c o h e r e r ,  o n e  that 
i ;;  emi nentl y adapted for this new type of receiver, but 
eyen the turned brass work of t h i s  coherer may be d i s­
pensed w ith and one substituted . for it that may be 
constructed fol' a few cents.  

The requ i rements are two lJinding posts, p rolJably 
largest size,  of the class known as double wood screw 
posts ; these h ave two openings in each post,  and are 
fitted with two sd screws. A hard wood base, 3 inches 
w i de , 4 inches long an d '/e iuch o r  % i n ch thick 
should be provided,  and the po sts screwed into the sur­
face at a di stance of 1 inch from the ends.  Two 
pieces of s tr a i ght brass wire 2 inches in length and o f  
s u c h  d iameter t h a t  t h e y  will  s l i d e  easily.  y e t  not too 
loosely,  through the apertures of the binding posts,  
are now provi d e d .  A piece of glass tubing 1 inch in 
l E n gth and havi n g  a bore of exactly the same diameter 
a s  the w i r e s  o r  cohereI' plugs,  a s  they are termed,  
completes the cohereI'.  with the exception of the 
powder o r  metal  filings.  I n stead o f  si lver or nickel  
fi l ings,  usually e m ployed i n  coherers.  carbon granules 
such as are found i n  telephone transmitters a re used , 
or i f  t h e s e  are not  to be obtained easily a piece of a r c  
l i gh t  c a r lJ o n  may lJe powdered an d this  i n serted i n  
the t u b e .  The a m ount r e q u i r e d  may be roughly esti­
mated at 1-16 inch i n  l ength when comp ressed between 
the c o h e r e I' plugs.  

A carbon cohereI' has a great advantage over a metal 
filing coherer, i n  that it  i s  sel f-restoring, that i s  to say,  
n o  tapp ing i s  requi red to decohere the particles ,  but 
i t  assumes its normal h i gh resistance the instant the 
incoming electric wave ceases to  impi nge upon i t .  An­
oth er point i ll favor of the carbon cohereI' i s  that the 
t u be does not requi re exhau sti on.  since carbon does not 
oxi d i z E' in a i r  l ike metal s .  I ron filings a re a l  . .  o sel f­
resto r i n g  to a ce rtain (l egree ami may be u sed if de­
s i r e d .  

T o  i n crease thE' sensit iveness o f  the cohereI' t h e  
e n d s  o f  the b r a s s  plugs that a r e  i n serted into the 
glass tubing may be i m m e rsed fOl' a moment i n  8ul ­
ph u r i c  acid a n d  then dipped i n  mercury,  the en d s  thus 
being amalgamated,  after  w h i c h  the e n d s  should lJ e  
w i p e d  with a d r y  cloth.  The thin fi l m  of mercury 
will  prevent t h e  oxi d i zation of t h e  ends of t h e  p l u gs.  

After tbe c a r lJon i s  placed i n  the tube i n sert  the 
plugs.  Fig.  1 shows the cohereI' complete .  A tele­
phone re( 'ei  v e l' of  any d e scription may now lJe p ressed 
i n to se rvi c e .  A very eX( 'e J lent type o f  a telephone 
l'eceiver known as the "stan d a r d "  may be had for a 
d o l l a r  or l e s s .  iJut in l i e u  of thi s a pony telephone 
reeeiver may be employed with good results ; how­
ever,  the h i gh e r  the resi stance of the receiver c o i l s  
the greater the sensitiveness o f  the r e e e i v i n g  ap­
paratus a s  a whole.  

O u r  next step i s to connect the cohereI' and re­
c e i v e r  with a d r y  c e l l .  In the lower opening of each 
bi n d i n g  ll O s t  i n sert  a piece of i nsulated wi re-flexilJ le  
w i r e  i s  the best.  Then connect the free e ml o f  one 
wire to a il i n d i n g  post of  the telephone receive r ; t o  
the n egati v e  e l e m e n t  of  the d r y  eel l conned the t e r ­
m i nal  o f t h e  oth e r  w i re l e a (l i n g  to t h e  second lli n d i n g  

Fig. l . - CHEAP WIRELESS TELEGRAPH RECEIVER. 

post.  The carbon of the cell i s  now connected w ith 
the other b i n d i n g  post of the telephone, or in other 
·wo r d s .  the cohereI' .  d r y  cell  and telephone receiver are 
connected in series as shown in the diagram, F i g. 2. 
A switch may be i n serted in the circuit a s  shown , this 
savi n g  time and trouble in throwing the current on 
or off. The antenna o r  vertical  w i re may be of  No.  
1 4  o r  1 6. i n sulate d .  o r  bare w i r e  or &nnunciator wire 
will  answer the purpose admirably.  T h i s  should be at 
l east 30  feet i n  l e n gth and suspended outsi d e  the b u i l d ­
ing f r o m  insulators either of glass or  porcelain, and 

1 1  

j ust as nearly vertical a s  possible until  the level of t h e  
instrument is  reached, when the w i r e  m a y  be bent 
at right angles and lead to the cohereI' .  A wire of 
the same size leads to the ground and is  solder:ed to 
a copper o r  zine plate  1 2  inches x 1 2  inches,  buried i n  
the e a r t h  to a d e p t h  of a f o o t  or t w o .  A c o p p e r  plate 
of the same size may be attached at the upper end o f  
the vertical wi re,  exposing a greater surface for the 
reception of the waves. 

Thi s i s  the complete wireles s telegraph receiver and 
only requires adjusting to be ready for i m mediate use. 
To obtain the maximum sensitiveness of the cohereI' 
withdraw one of the plugs from the granules until it 
barely touches them ; now close the switch and place 
the telephone receiver to the ear, gradually slide th� 
plug into contact w i th the carbon, giving it a turning 
motion to secure a finer adjustment. At first there 

1 0  
8 

Fig. 2. -DIAGRAM OF WIRELESS TELEGRAPH 

RECEIVER. 

w i l l  be no sound i n  the telephone receiver, but when 
the resistance o f  the granules is sufficiently redu c 2 ;l 
the current w i l l  commence to flow through the c i r c u i t  
and the v a r y i n g  degrees of contact caused by the c u r ­
n · n t  c h a n g e s  t h e  resi stance constantly and t h e  tele­
phone receiver responds accordingly.  If the conductor 
p l u gs a r e  forced i n  too tightly the carbon particles 
will  become packed and the resistance lowered to such 
an exten t that the current flows through the circuit 
without producing any audible effect ; thus a value 
must be found between the maxi mum resi stance when 
the c o n d u c t o r  plugs are separated and the m i n i mum 
re sistance when t h ey are forced tightly together. 
When the proper value has been ascertained the d i a­
phragm of the . telephone rec.eiver wil l  vibrate w i th a 
corresp o n d i ngly great a m p l i t u d e  and the sounds will  
he the loud est ; when t h i s  degree i s  obtai ned screw 
the conductor p l u g  down firmly an d  open the switch . 

To receive a message,  simply place the receiver to 
the ear a n d  close the c i r c u i t .  '.vhen the waves are 
emitted from the d i stant station b roken up into dots 
a n d  dashes the te l ephone receiver wi l l  reproduce them 
by a series of rapid v i b rations that are characteri stic 
and easi i y  d i fferentiated by the l i stener.  

Then� i s  another use to which thi s wireless receiver 
m ay be put. and this is the study of atmospheric elee­
t l i t- ity o n  the d i fference o f  potential  lletween the 
strata of c h a rged air through which the antenna paSE€S 

and the earth immed iately under it .  For 
i n s t a n c e .  i f  the ai r is  c h a r g e d  p o � itively 
the earth will  l Je represented b y  a negative 
cha rge, and this  d ifference w i l l  in equaliz·  
i n g  i n  the coher€!' produce m a rked audillle 
effects i n  the telephone receive r ; to the 
trained observer sto r m s  may be determined 
with ('onsidera b l e  accu racy, though they 
may be raging many m i l e s  away a t  the 
t i m e .  

I n  a l l  o f  the p o r t a ll i e  wi reless telegraph 
sy stems now i n  use i n  the d i fferent armies 
this form o f  receiver has been adopted , be­
cause o f  its  compactness, li ghtnes s, sensi­
tiveness.  speed,  permanency and ease of 
adj ustment. 

I t  has for practical wireless telegraph 
purposes one objectionable feature, and that 
i s  its aptitude for registering atmospheric 
disturbances and thus o ften confusing the 
operator who i s  i nterpreting t h e  Morse code,  
by fal se jamming.  Operators, howeve r ,  be­
come so thoroughly profieient in decipher­
ing the messages that they are usually able 
to eliminate the false from the true wave 
impulse.  

.. .. . . . 
From Chi cago comes the news that 

woman has conquered liltill  another field,  
over which man formerly reigned suprem e .  She is  
now employed i n  t h e  stockyar d s  i n  Chi cago, the l a s t  
place in the world t h a t  one would expect to find her. 
To b e  sure,  she does not actu a l l y  slaughter the ani­
mals. b u t  even that may come i n  time. I n  the pack­
ing and canning facto ri es some thousands of women 
have tak e n  the plaees of men ; i f  the business grows, afl 
i t  has d Oll t' i n  the l a st three years.  thousands mo rt' 
wi II fin d  positions. The work is l ight .  is technicaJiy 
eal l ed " k i tchen work," and consists i n  t h e  cutting of 
dried beef,  packing of  cans,  stuffing of sausages, etc. 
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RECENTLY PATENTED INVENTIONS. 

Machines and Mecbanical Devices. 

fined benzol,  one hundred per cent. one part 
Chickasaw ocher. If  a �"licker composition 
is desired a larger proportion of coal-tar may 
be used. S W I X G I X G  )IAC H I X E .-F. J .  McDu,-":'lELL, 

New Bedford. :\las8. The swinging machine is 
so constructed as to automatically cause the F I R EAHM.-\\'. 1<'. COLE, Waco. Texas. The 
swinging motion of t he carriage during the invention consists in providing bl'eech�loading 
downward movement thereof. thus particularly guns with guards adjacent to the gate for 
adapting the device for use in the care of insuring insertion of a cartridge in the latter 
babies or children,  or for older persons when -that is to say, the presentation of ball­
a hammoek or the like is nsed a s  a carriage. cartridge to the breech in such due position 

l)() F G H-:\l O L D I X G  MAC H I :'-I E .  __ C .  A. 
as to avoid jamming the projectile in the 

THO�I S 0 S .  Belleville,  X .  J .  T h i s  dough-mold- , bore. 
ing machine is more especially designed for C O Fl<'EE-F I LTE H. - A .  J;'. SHRIVER, Ar­
form ing a lump of dough into a sheet, which buckle, Cal.  This device provides a means 
is subsequently rolled up into a spiral roll  for holding and filtering coffee while boil ing 
and subjected to a roll ing and squeezing or steeping. The filter may be readily in­
p l'essure to knead o r  work the dough into serted o r  removed from the coffee pot by 
proper condition for the pan in which the means of which the grounds may b e  l ifted 
dough i s  to be baked in to bread of very high ont of the l iquid, thus a voiding the impairing 
qual ity. of the flavor. 

S H uTTLE :\lECHAX I S :\l Ji'OR SEWING LINOTYPE-GALLE Y.-F. E. M ] ],HOLLA"ll, 

:\lACH IX E S .---'C.  T. W.l.RRE ,-", San Antonio, B rooklyn, N .  Y. 'Phis improved gal ley w i l l  
Texas. T h e  shuttle is h e l d  c l e a r  of t h e  race- conveniently h o l d  a n y  amount of linotype m a t­
way to prevent undue friction and wear there- tel' up to its full  capacity without the aid of 
i' I'Olll . Provision is also made to arrange the quoins, side sticks o r blocks, and is so con­
ten"ion on the inner side of the shuttle or structed that whenever desired the l inotype 
side next the raceway. bars may be readily removed in whole or in 

LA TII E  ATTAC ID1 EC\' T.-J . D . H m V I'l'T, part from the galley. 
Brooklyn, N. Y. The object of this invention NOTE.-Copies of any of these patents will be 
is to provide a new and improved lathe at- fu rnished by "{unn & Co. for ten cents each . 
taclunent arranged to permit of using the Please state the name of the patentee, t;tle of 

l a t lw for sawing wood, soft metal , and the the invention, and dat., of this paper. 

l i ke in sueh a manner that tongues, grooves, � .. � .. _ ... -", ......... ",-",-",-",-",-",-.... _ ... -",-", ............................................ .... 
slots,  miters. etc . ,  are readily and accur- BU$in�ss and Pusonal a tely formed. 

Medical Apparat u s .  

VAG IC\'AL S Y ll I X G E . - C .  F.  AL LE N . Hue­
neme, Cal. This syringe may be easily taken 
apart for cleansing. and is modeled in ac­
cordanee with the anatomical curve of the 
vagina. The ('onstruetion is sllch as to com­
pletely sea I the entrance into the vagina. so 
that the l iquid w i l l  aC'C'ulllulate in the vaginal 
eavity and expand it to its fulleHt "a parity. 
rrhe material may thus be held in eontaet with 
diseased portions for any desired length of 
timp and afterward expe lled through an espe­
cially designed outlet.  

Tools and I n strllnlents. 

Wants. 
READ THIS COLUMN CAREFUI,LY.-You 

wili lind inquiries for certain classes of articles 
numbered in consecutive order. If you manu­
facture these goods write us at once H nd we will 
send you the name and address of the party desir­
ing the mformation. In every ('ase it is De('es­
sary to give the nDDlber o f  the inquiry. 

M U N N  &; CO. 

Marine Iron Works. Chicago. Catalogue free. 

I n q u i ry N o . �S·.! l .-For makers of castings for 
small engines. 

A UToS. -Duryea Power Co., Reading. Pa. 

I n q u i l'}� No. 2S22. -�'or m akers of gas balloons. 

" "G. S." Metal Polish. Indianapo lis. Samples free. 

te��.
q Ui rY No. �S23 .-�'or manufacturers of pot· 

C L I PPEH.-R. F .  W E R K ,  New Orleans, L a .  W A 'l' E R  WHEELS. Alcott & C o  . .  Mt. Holly, N. J.  
This c l ipper is designed for cntting the out- Inqll i r y  N o .  �S·l4..-For makers of pressed steel 
standing fibers, hairs, or filaments from cor- �!ft�;�����t��;� in the manufacture of steam and hot 
dage of any sort. The tool  comprises two 
knives or sets of knives which are relatively Hand l e  & Spoke Mchy. Ober Mfg. Co . . 10 Bell St., 
movable in concentric circles,  the eord being Chagrin �'alls, O. 
passed through the center of these circles.  Inqu i t· \,  No .  ""! S2 5 . -For parties enga�ed in the 

LI<�VELING I :'-I S TRT.::\lEXT.-G. n. PRIER . manufacture or deS Igning of clock cases. 

New York, N. Y. This level-li
.
· n

. 
ding in

. 

stru- I sawmill
. 

machinery and outfits manufactured by the 
ment is of snch simple eonstruetion that any Lane Mfg. Co . . Box 13, Montpelier, Vt. 
pPI'son. skilled or unskil led, may readily nnder- I n q u h'y N o . 'lS'l6.-For the makers of the roller 
stand and operate the instrnment to find level sa lety razor. 
l ines in any direction. The device is particu- FOR SALE.-A valuable water power in central N. Y. 
larly adapted fot' the use of builders, COll- GOOd for m anu facturing purposes. Address L. E. W . ,  
t ractors, plnmbers, a n d .  in fact, a l l  occupa- Box 773 N. Y. 
tions where level l ines are to be formed. 

T!::,u�rVct.,No�i i��;:;�;;;��� f'i1�n����ers for burning 

Valves. 

RO'rAllY VALVEJ.-J. B. STAVE, Talbot, 
�lich. This rotary valve is arranged to reduce 
the "team pressure on the valve-plug to a 
minimum and to permit easy turning of the 
]I lug. The val ve is designed for lise in the 
�team-feed for sawmills ,  and is constructed to 
a u tomuric a l l y  shift the valve-plug and cut 
off the stpam in case of a break in the COll­
neetion from the valve to the sawyer to bring 
the sawmi l l  earriage to a stop. 

MANUFACTURERS ! ,"Vant any parts made of any 
metal ? W rite us. Metal Stamping Company, Niagara 
Falls, N. Y. 

Inquiry No. �S28.-FoI' dealers in patent gasoline 
self-heathing smoothing irons. 

We design and build speCial and automatic machinery 
for ali purposes_ '!,he Amstutz-Osborn Company, Cleve­
land, O b io. 

I n q u i r y  No. 2829.-l!'or a motor s pring for run­
ning a sewing m achine. 

Machine Work of every description. Jobbing and re. 
pairing. The Garvin Machine Co., 149 Varick, cor. 
Spring Sts. , N. Y. 

C O N T R O L L I X G  D E VI C E . - T . l' FOlm I I nq ui l'Y N o. 21'3 1J .-�'or dealers ill re�ularly cut 
I l ackensaek. X . •  J .  This invention r�lates t� g�i���:N��hii� b�)��,

i����� I��i;;��d
e�C

�e�� inches high , 

dampers and other mechanisms controlled by 
fl uid under pressure. The contro l l ing device 
iH very effeetive and exceedingly sensitive in 

l<lanufacturers o t' patent articles, dies.  stam ping 
tools. light mach inery. Quadriga Manufact.uring Com­
pany, 18 South Canal Street, Chi cago. 

operation, thus insu ring proper working of I n q ll h'Y No . ��3 1 . -For nealers in ma.chines for 
the mechanism with which the contro l l ing de· making photo buttons. 
vice is connected. 

AT:TO:\lA T I C  VEXT-VALVF..-L. J .  WAL S H ,  

:'-lew York, � .  Y. T h i s  invention provides a 
vent-valve for tanks and othl'l' receptacles to 
be lil led with liquid, which valve w i l l  perm i t  
a i r  in the tank to pass out while the liqnid 
is flowing in until  the receptaele is li l l ed, when 
the a i l'-valve w i l l  be automatieally dosed, 
causing the l iquid to back into the supply 
pipe. and thereby indicating a t  the SOlll'ce of 
the liquid supply that the tank has been fil led 
and that the supply should be shut off. 

Patents developed and manu factured. dies,  special 
tools, m etal stamping- and screw machine work. Metal 
Novelty Works Co., 43-47 S, Canal St., Chicago. 

I n q u i r y  N o . � S 3 2 .- I" or the addre�s of the Ludo­
wici Tile Co. 

1'h e  celebrated " Horns by-Akroyd " Patent Safety OiJ 
Engine is built by the De I.a Vergne Refrigerating :Ma­
chine Company. Foot of East l&'ith Street. New York. 

Inquiry N'o. 2�33. -For parties to make a fi h. p. 
compressed air engine. 

IDEAS DEVELOPEj).-lJe�igning, draugh ting m achine 
work for inventors and others. Charles E. Hadley, 584 
Hudson Street, New York. 

I n q uiry No. 2S3:1- .-Fnr makers o f  worm weI 
augers whicb bore b y  hand or machinery. 

IUiscellane o u s  Inventions. ! Press work done at short notice. B l anking' and draw-
H E IJ�'- C L 0 8 I N G  GATE .-E. I-I .  CARPE N'TEH ,  ing our specialty. Estimates ch eerfully furnished. 

11'lorenee, Colo. A cord provided with a weight i Tools for all w�)rk made on premises if desired. ('op­
is Hecured to the gate and passes through per. brass and nIckel p l ating. Correspondence solicited. 
pulley blocks on the gate-post . The pulleys Acme Ball-Bearing Caster Co . . Chappaqua. N. Y. 
are a rranged to conduct the cord around the ta�re

qci!��� � o .  283 5 .-�'or makers of razor and spec­
e01'ller of the post without causing undue wear 
"f the cord or distortion of the gate. !IT Send for Ilew and complete cataJogue of Scientific 

and other Books for sale b y  M u nn &; Co., Sfil Broadway, 
New York. Free on appJication. 

T u q u h'Y No. 2S36. -For the m akers of a machine 
for twisting wire around paper twine. 

I n q u h'Y No. ��3"-.-For the makers of the Cbale­
fow's condensed milk can opener. 

I n q u i r y  No. 2838.-For makers of small acetylene 
l amps. 

S I I O \\'-CASE .-A. Hm"LE , Baltimore. :\ld . . 
:\[1' .  Heinle provides. between the adjoining 
pIatt'S of a show-case. a joint strip which is 
resil ient transversely and forms a cllshion 
spl'ing between the adjoining plates. The 
joint strip is provided with a wing whieh ovel'­
laps the outel' face of the plate,  so i t  can 
slide along the facE' in the eushioning opera- wlr�14:�'�h ����re���d�7itc���J��g�n pointed steel 

tions of thE' joint strip.  I n q u i r y  No. 2�4: 0.-�'or makers of small draw 
PA I X 'l'.-1l• L. Ll-J E .  �1t' m p h i s ,  'rt'nn .  111'. fans 

Lt:'e lias invented a dwap and durablE' pa int I . f n q ui )·y No. 2�4 1 . For maker� o f  t urhine ell· 
whieh COllRistH of thrpe parts. by h u l k .  dis- g I n f' 8  of v e r y  s m a l l  n a t  tern. 

ti l led CGIIlI-tar one part dead-oil one part re- II l �q lJi t·y  N o . 284.�.-For m achinery for manufac· , , turIng Hour from bananas. 

IN�O;:hic��tte!sr:�:�!�?eNS WO�Dn ... oLrrnM .... E . ..  T_A_L."l!I 
United States were Issued 
for the Week Ending 

June 24 , 1 902, 
A N D  E A C H  B E A R I N O  T H A T  D A T E. 
LSee note at end of list about copies of these patents. 

.A.dding machine, E. "-Tiswall . . . . . . . . . . . . . .  703,330 
.\..�verth,�ng device, �Vashington & ::;talldiford 703,102 
Au' coolIng uud agItating apparatus, E.  If. 

Purter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  702,994 
:t����l_��PP;ll�lS����'

I�:l��: \,;: ·i£. · T��k : : : :  +g�.��� 
Bale tie, G. ,;.\1 .  Depew . . . . . . . . . . . . . . . . . • • • 702' 929 
Hall, U. K. Gray . . . . . . . . . . . . . . . . . . . . . . . . • 702' 942 
Bal'l'el cleauillg machine, . G. Schock . . . . . . . •  703;088 
Barrd closure, W. W. Sly . . . . . . . . . . . .  , . . .  703 313 
Barr�l machine, double stave veneer, 'V . J.  ' 

O t t  . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  703, 079 
Bed, sofa, . I:I. C .  Jones . . . . . . . . . .  703, 079 to 702, 9[)9 
Bedstead J Olllt ,  C. A.  Blakely . . . . . . . . . . . .  70:-3,:-383 
B" iI, P.  C .  Arnold . . . . . . . . . . . . . . . . . . . . . . . .  703 332 
Bdl, electric, A. F .  Speneer . . . . . . . . . . . . . .  70a; O!:H 
Bell for cydes, e t c . ,  C .  Ford . . . . . . . . . . . . . .  703 053 
Bendl chImp, V .  F. Simola . . . . . . . . . . . . . . . .  703' ;U2 
Beyerage cooling or heating apparatus, C. ' 

Boeker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7U2,915 
Bicycle, E .  W. Lymhurner . . . . . . . . . . . . . . . .  702 , 976 
Bicycle, P. Pecor . . . . . . . . . . . . . . . . . . . . . . . . . .  702, 992 
�!��:����' pIJ�\�;� t. ��rnS��th : : : : : : : : : : : : : :  +g�;&r5 
Bicycle repair spoke, :11"'. A. "'ilske . . . . . . . .  70�� , 029 
Bicycle stand, L. H .  Knoche . . . . . . . . . .  , . . .  7U:J ,280 
Bird cage, �1. Pitts . . . . . . . . . . . . . . . . . . . . . .  702, 99;) 
Roiler cleaner, wi..'ehanieal, P. 1,' . Gibbous . .  70:':: , 9;)U 
Boiler coypr vlate, C. L. Huston . . . . . . . . . .  70;J,!;!GS 
Rook, llOtp, A. L. Holtoll . . . . . . . . . . . . . . . . . .  703,2[J!) 
Hotth� Call1)illg mach iw', O.  Heyman . . . . . .  70;J, 20a 
Bottlp stO})PCl' and fitting', �lyel' & �a.rler 7o:�, 2n1 
Hottle , stopper attachw('lIt, H .  A. Clark . . . .  7U3, 11:� 
Box, G .  S.  �ladaney . . . . . . . . . . . . . . . . . . . . . .  702,997 
Box and cove l ,  T .  Abraham . . . . . . . . . . . . . . . . 702,904 
Brake apptl .ratu�, uutollmtic tluid pressure, 

::\-1. COl'l'lngton . . . . . . . . . . . . . . . . . . . . . . . . . .  702 , 926 
Brake operating dl'viel', )1. O .  \Vicks . . . . . .  703, 106 
B room ha nule uryil1g and polishing appar-

atus, C .  A .  Ridloll . . . . . . . . . . . . . . . . . . . .  703, 217 
Brush , .-\.  Steiert . . . . . . . . . . . . . . . . . . . . . . . . .  703, 093 
B rush amI wop hoWel', eomhineu scrub, J. 

S .  Randolph . . . . . . . . . . . . . . . . . . . . . . . . . . .  702,998 
Buekl'ts, means for dumping or discharging 

materials from, II .  A. L. Barry . . . . . . . .  702 ,912 
Buckll' ,  tOllgm', X .  C .  HansoB . . . . . . . . . . . . . .  703, 255 
Buttt'n, fly, X. M. 1Iarshall . . . . . . . . . . . . . . . .  703, 073 
Cable S:VStt'lll of transportation, elevatl'(I, 

T .  Alexander . . . . . . . . . . . . . . . . . . . . . . . . . .  703, 222 
Cai s80ll for cleanillg ships' sides and 1Iot-

tOIll S, tloatalJl{�. R .  Kaueher . . . . . . . . . . . .  702,96rl 
Calendar, F .  M .  Kaee . . . . . . . . . . . . . . . . . . . .  702, 988 
Camera and focusing lindpI" therpfor, L' .  

I\�eh ring . . . . .  _ . . . . . . . . . . . . . . . . . . . .  , . . .  703, 294 
Cans, pails, ete. , machine for manufactur-

ing bail eared, J. G. Hodgson . . . . . . . .  70:1,2U5 
Cane louder, H .  S o  Paugct t  . . . . . . . . . . . . . . . .  703, 2H8 
C u r ,  coal und grain, S.  Kellogg . . . . . .  _ . . . . .  70:J , 27fJ 
C a r  couplillg, Jones & \Vebb . . . . . . . . . . . . . .  702,!:)G:� 
Car conpling attachment, T. Harrison . . . . . .  703,256 
C a r  fender, 'V. Bonham . . . . . . . . . . . . . . . . . . . .  703, 040 
Car mover, J .  ",V .  D e a r  . . . . . . . . . . . . . . . . .  70:3,:137 
Car, railway, 1<'. KuempeI . . . . . . . . . . . . . . . . . .  703, 06H 
Cur whpcl, plate metal, H .  F.  Mann . . . . . .  703,143 
Cars,  roller: side bearing for raiIwa;y, Mc-

)lUllll & Wood s .  _ . . . . . . . . . . . . . . . . . . . . . .  703, 148 
C U l'llatioll supporter, ","c. W. Thomas . . . . . . . .  703,019 
Carton machine,  'V. G. Chapin . . . . . . . . . . . . . .  70a,184 
Cash register, I.  S .  Dement . . . . . . . . . . . . . .  703 1 88 
Cash register, R. \V. Hudson . . . . . . . . . . . . . .  703; 263 
Casting, F.  Baldt, S r  . . . . . . . . . . . . . . . . . . . . . .  703, 171 
Casting machine, strip metal, C .  C. Webster 703,858 
Cat tle probe, A. Nuesch . . . . . . . . . . . . . . . . . . . .  703,2!lG 
Caustic, producing, H .  K .  :Moore . . . . . . . . . .  703 2Sn 
Cha�IU�, casting, Ii'. Baldt, Sr . . . . . . . . . . . . . .  703; 170 
ChUlI',  H .  P. Bluckard . . . . . . . . . . . . . . . . . . . .  70:J 227 
Chair support, 11\ A. l\-1ullikan . . . . . . . . . . . .  702 ; 983 
3���'�' m'�'ch1��,  

PrJ!.
w�I

.I
. C��p�iIt�i': : : : : : : : : : : :  +g�'t�g 

Cigar pierce)', E .  rl'odd, .11' . . . . . . . . . • . . . .  70:J' 1 62 
Cigar storage ease, J. S. Conwell . . . . . . . . . .  703 ; 1 1 4  
C igar trimming and m a r k i n g  mach ine, Wald-
cire�IHl1l��I�r�fl���er� .. '",;: \r�g�i : : : : : : : : : : : :  +g�,g�� 
Clevis, \V .  �L Gri 8wold . . . . . . . . . . . . . . . . . .  708; 060 
g���� i)I��;;�:�iu�� ' l;�' �,�ev����p��I; : : : : : : : :  +g�,gg6 
Cloth cuttir,g machine, .J. R. B aird . . . . . .  70:-1; 086 
Clothes line, E .  Imhoof . . . . . . . . . . . . . . . . . . . .  702 H52 
Clothes wringer, C. P. Searles . . . .  � . . . . . . . . .  703; 009 
Coal separator, "-T .  J.  Halllilton . . . . . . . . . .  70:� 254 
Coin controlled aPI)aratus, A.  ",V. Havens 703 ' 062 
Coin df'livPIT machine, E . •  J. Brandt . 703,174,  703 ; 1 75 
(,ollar fastpner, N. G. Deaton . . . . . . . . . . . .  703 046 
Compass and great circle course proj ector, ' 

stellar, R. T. Lawless . . . . . . . . . . . . . . . .  702, 130 
Com position of matter, T .  O. Pause . . . . . .  708, 1 51 
Convpyer, A. l\-I Acklin . . . . . . . . . . . . . . . . . . . .  702, 905 
COlrveyer flight, A .  M. Acklin . . . . . . . . . . . .  702, 900 
Cooking foods for ponltr.\' , game, etc . ,  h�r 

stpam, apparatus for, G. J. IIutch-
iugs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70:� , 26H 

Cooler, 11. H .  Buffum . . . . . . . . . . . . . . . . . . . . .  7():�, 1 77 
00rer and eutter, fruit, W". T. Acree . . . . . .  70:� , :J:n 
Corset busk, C. F.  de Grasse . . . . . . . . . . . . . .  !O�, ��! 
<:;ollnting a pparatus, H. V\"-. Jorres . . . . . . . . . .  ( O.� , 2 w  
Cra l�-', Inl l Hlna,  J . ... \.. Davidson . . . . . . . . . . . .  70:1,::t36 
Cultivator, E. II. Bonebrake . . . . . . . . . . . . . .  703,030 
Currput motor, "'. L. ''''altpr . . . . . . . . . . . .  70;� , a5rl 
('nrta ill polp o r  rod, E .  C .  Phillips . . . . . . . .  70:1 , 2 1 4  
<;ushion stuffing dpvic(', E.  E.  Berry . . . . . . . .  703,038 
CUlt.> I· beau, G . . Tohnson, Jl' . . . . . . . . . . . . . .  70:1 , 272 
Damping apparatus, G.  Staher . . . . . . . . . . . . . .  70:1, OB2 
Dental DUI', F.  F. Hawkins . . . . . . . . . . . . . . . .  70a, 063 
Disinfl'etillg linids, tipvice for automatically 

diRt rBm tillg. f'. A .  Martin . . . . . . . . . . . . . .  703,287 
Dough working and shaping' maehine, "-T. S .  

& C .  I .  COLl,Y . . . . . . . . . . . . . . . . . . . . . . . . . .  70a , l H i  
])oveta iling maehinf:', .J. & D .  S a g a r  . . . . . . . .  703, 002 
Draft ri�ging, 'V. H. Cox . . . . . . . . . . . . . . . . . .  70:� , 1 1 8  
]) r a w  gpal' amI Imtting' aplmratns, P .  B i e n  702,H46 
DriPI' fo!' papPI', cloth, etc. , C. H .  C rowell 70;�,044 
Dl'oPlwr.  Spe )Iulieine dropper. 
Dumping apparahlR,  R .  Kelly . . . . . . . . . . . . . .  70a,277 
Dust eoll(>�tol'. P.  Ehpl'wein . . . . . . . . . . . . . .  70a, 124 
D.'·e UJHl maldng same, hl1H� wool, A. "'pin-

herg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703, 105 
D." f'ing, U .  ])p T(Pll kelael'f' . . .  _ . . . . . . . . . . . .  703 , 1 22 
I�gg HPpluutor, C. Biel'flbaum . . . . . . . . . . . . . .  703, 1 1 1  
Elf'ctl'ie cOll t rol1t-' r ,  .J. "c. Brown, J r  . . . . . .  70:�, 234 
Blpctrie eontl'ollf'l', .K  C. H'pllows . . . . . . . . . .  703, 340 
l'Jlcctric meter. '1\ A. Edison . . . . . . . . . . . . . .  70:3 , 051 
J1Jlpctl'i(-' meter, B roeq & Blanchet . . . . . . . .  70:t 176 
Blpctric motor,  J. H. Mason . . . . . . . . . . . . . .  70a , 1 44 
Eleetric motor control, :Merrick & Stull . .  702 , !lH1 
I'Jlectl'ie time switch, E .  n. 'Vrigh t . . . . . .  70:1, 033 
Electrie time switch, C. F. Heath . . . . . . . . . .  70:1 , 128 
Electrical flush switch, "-T .  J.  Newton . . . . . .  702, 989 
Electrieal m H f'hil1eS and plants. proteeting-

apparatu:-; for, P. Rntlhardt . . . . . . . . . .  70a , 1 53 
l'�If'vHtor. �l . Hanford . . . . . . . . . . . . . . . . . . . .  70n, 1 27 
Elevator ('arR,  rpgnlatol' fol' ('ontrolling- tIl/' 

l'� lIg:!;:�c��I:rri�;g
A

in�}(�!;i�l
i����: . g���: . i'� . �\: . i.� 70:1, 246 

�IlPcklH'1' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70:�, 1 57 
EII Vl'lop, ,Yo H. Ha"·orth . . . . . . . . . . . . . . . .  702,94;' 
ExhuH:'!t ('ollepalf'r .  G.  .\ . ' H u n t  . . . . . . . . . .  70:tOH7 
F{'{'fling- IllN'hanism , hoiler, R .  H.  ",Vhitf' . .  70:�,220 
FpJlef', rl'.  Ro(}pckf'I' . . . . . . . . . . . . . . . . . . . . . . . .  70:� , :J05 
Fil'pa rm. rp[J('ating-, "-�. "� . Hnmphn·.'Ts . . . .  70:J, 266 
Fil'P (10m' ap[JH l'a tll:'!.  thpl'lHostatic,  .J. rr. 

)Ie(' H l){� . . . . . . . . . . . . . . . . . . . . . • • . . . • • . • •  70:t :147 
F i l'P ('8CH JlP, ('hri:'!t & I-Iald('lllnfl . . . . . . . . . .  70:1 ,2:W 
Fil'Ppla l'f' and dl imIlP�T, portahle, E .  S. 

Rieharlis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  702 . fH1!1 
Fi Rhillg' IlPt Rinkpl', A . •  Johnson . . . . . . . . . . . .  702 , fHii) 
Fishing 1',,<,1 .  L. A twood . . . . . . . . . . . . . . . . . . . .  702. 22:) 
I'-'lpRbing m a eh itw, 'V. E. Lnmllar(l . . . . . . . .  70:1,2,sG 
1'1001', B.  A. �tpv('mo \ ,  . . . . . . . . . . . . . . . . . . . . .  70:� , ] :)n 
FloO!' a l't'hN ;;,  cent{ I' f'Olu:; t l'tlf'tioll for, n .  

B .  "" a itp . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
J�'l." t rap, "' . .T. I'llryi� . . . . . . . . . . . . . . . . . . .  . 
F'olding dltl i l'. \Y. 1� , Nivi�( )l1 , . . . . . . . . . . . .  . 
[" ood HUt! tll Hking' �awe, m a ltt'd ("pr�al . . 1 .  
Ij'{)()t�C al�tmI�f:�:I: . \"1: . 'sl�iil� : : : : : : : : : : : : :  : : : :  

(Continued on page 13) 

Foot and Power :r��S?a��Js��r!d�!:ly�r�i:.,'!: SH R:PA R D  LATHE CO .. 133 W. 2d St., Cincinnati, O.  

Walwortb's 
SOlid 
Di¢ Plat¢ ur- Price List on application to 

W A LWORTH M A N U FACT U R I N G  CO. , 
1 26 TO 1 3 6 FEDERAL STREET, B O STON , M A S S .  

SECTORLESS WIMSHURST MACHINE. 
-'1'his article gives directions for maklng. 4 illustra­
tions. SCIENTIFIC A�IERICAN SUPPLEMENT 1 1 3 1  
Price 10 cents; For sale b y  Munn & Co. and all news: 
d ealers. Send for new catalogue. 

" W O L V E R I N E "  

G as and Gaso l i n e  Engines 
STAT I O NA R Y  a n d  M A R I N E .  

" " Volverine" is  the only reversible 
MarineGus Engine on the market. 
It is the lightest engine for its 
power. Requires no li censed en­

gineer. Absolutely safe. 1\'lfd. by 
W O LVE R I N E  M O T O R  W O R K S .  

12 Huron Street, 
Grand Rapids, Micb . 

�==�----------
Tbere is never any question 

about the quality of a 

B .  F. B A R N E S  
U P R I C H T D R I L L .  
'The tool here illu�trated i s  our 20-inch 
Drill, an d we guarantee it to drill u p  to 1 inch in steel and 1� inch in cast iron 
at a good gait and w-'thout �train. "\\'e 
build larger sizes and will b e  glad to 
send full data on our entire line to 
interested peop le. 
B. F. BARNES CO. , RO(']d'ord, Ill. 

A R M STR O N G'S P I P E  T H R EAD I N G  
-AND -

CUTT I N G·OFF MACH I N ES 
Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit­

t.ers' Tools, Hinged Pipe Vi ses. 
Pi pe Cutters. St.ocks ana" Dies 
universally acknowledged to be 
TH� HRST. �Senafor catalofl. 

T H E  A R M S T R O N G  M F G .  C O .  
Bri(lgeport, Conn. 

THE " QUEEN " ORA WING PENS. 
SCIENTIFICALLY SHARPENED. 

�_ ,u@H., t 
-�.==;;�>·"'iIIIl\II11R!Ii.J§l;; �.nu\i';'" r 

All Queen Pens are �barpe.ned by. experts who h�ve 
hud many years' experIence In mak1.ng and 8L.arpem�g 
Drawing Pens. Only the finest Enghsh Steel IS used In 
the Queen Pens, and t oey are hand-made and carefully 
tem pered b\' our improv ed process. QUEEN & (]O., 
Inc • •  Math�ematical. Engineering and Scientific lnst ru­
weIlt �] akers, 1 0 1 0  Cbestnut tit., Pbiladelpbia. 

Largest L i ne  of Rubber Goods Made 
A S K  for n e w  hIle f o r  trade, or 
exclusive line for agents. This 
is the season for you now. 
Collars d o  not wilt ; look like 
linen ; never change color. 
Manufactured only by the 
W i n d s o r  C o l lar  & C u ff  Co • •  

W i ndsor,  C o n n .  

If You Want the Best Lathe and Drill 

CHOCKS 
BUY 

W E STCOTT'S 
S t  r a n g e s  f 

Grip, Grea.t ­
est C!a.pacit U 
and DwrabiZ­

ity, Oheap and Acctt-'rate. 

Westcott Cbuck Co .. Oneida, N. Y • •  U. S. A .  
Ask jor catalogne i:n Engl'i8h. Erench, Spanish or German. 

B�lRST PRIZE AT COLUMBL<\N EX POE:ITIOJS, 18l-l3. 

•••••••••••••••••••••••••••• 
• TOOLMAKERS' • 
: U N IVERSAL : 
: S U R F A C E  GAU GE.  : 
• Complete de.cription in • • our HZ-page Catalogue of • • ��ii� Wo�cli�nical Tools.  • • T H E  L. S. STARRETT C O .  • • Box 13, ATHOL, MA SS., U. S. A. • •••••••••••••••••••••••••••• 
ARE YOU GOING TO BUILD ? 

If so, you want the best and most 
economical system of heating. Tll e 
Vance System will heat your house 
in zero weath er to summer tempera­
ture with on 1v % of the amount of 
coal re9,u ired by other sy8tem�. We 
would hke to have you investh;ate 
it  before deciding. Our booklr t, 
giving full  particulars witb patr()ll�' 
printed testim0uials, �ent free. 

VANC E  BOIT,l<:R WORK". 
IS }t�ay Street, GenevB, :N .  \'.  

© 1902 SCIENTIFIC AMERICAN, INC.
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The No. 4 
YOST 

WRITING 
MACHINE 

'[' be  distinctive features o f  t h e  Yost :\1a-
t��I�ilrtSr��I:��l\fi!��t;l�ll�l�il���lt��k�ri� 
durability are shown i n  perfection in the 
No. 4 )..lodeJ . 

Scientific America.n. 
Frog operuting mechanism. F. C.  Ander- I S SOll • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • •  70:),030 I Frost on vegetation, machine for prevpnting 

dpl'ositit)Jl of, H. D. ::;mith . . . • . . . • . . . •  70;) , 3 1 6  
F J'uit, ptc. , Pl'{'ss f o r  ex[u'pssing' j uke froID. 

B .  A .  Gelll'illk . . . . . . . . . . . . . . . . . . . . . . . . .  70;), 1 90 
FllnlUl't'S,  ('ovt'!' llledwllisIl1 for pit, If. H .  

'l'reat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
( ; age, £\. .H.uslmtdl . . . . . . . . . . . . . . . . . • . . . . . .  
( l- a rlJage ea11, J.  �1. H a ttoll . . . . . . . . . . . . . . .  . 
( ; u l'llagt', t l'l'utiug, H. B. Ni:'WlJOrt . . . . . . . •  
Uam('s, pl'opellillg slJrillg for targpt. Au�tin 

& (�ra\\· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  702 ,910 
g��:����� fC�f3g:�" d;;ie� ' .J �I�l�d Be·i��·�(:i·8t�;· +��:iig 
G a rment hanger for wardrolws. etc. , P. 

Steiger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70�, 094 

AVAG E 
Gar��n� . ���� . ���. :�����l��·, . .  �' . .  l�: .�. �' . .  '�'�:': 703, 161 Constructed to shoot Six Different Cartri dges. 
Uarment support"r, .J. H .  Pilkington . . . . . . 70a,152 Adapted for GRIZZLY BEARS & RA BBITS. 
Ual'J�::�';on

SU���':t.
e

.
r: , .�: . �' . . �\: . . �: . .  �' . . �.

i��: 7O :1, :JOO .303 and 30-30 Caliber. 

" Gas burner, incandescent, _\. A. Pratt . . . .  7U;;, 08� 

Only Hatnmerless Repeat­
ing Rifle in the World. 

HIGHEST 

Development 
of SPORTIN G  RIFLES 

Yost Wrl't "l ng Mach "lne Co (la rmellt supporter, C.  H .  I\onnemac
7
hO�{34U: 703,350 �r��: ��fl�:!

O
i��:!���e�

u
:�::,���� A. 

LONDON, ENG. 
(l as,��;l'ne

.
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l����i

.
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.�t�a���l." .
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.
t: . �": . ::: . ?o

.
r: 70a, 043 SAVAGE A RM S  CO., Utica, N.Y.,U._S_._A�. ���_��� ______ �_._�_�_ NEW YOR.K CITY. U a s  lights. �mhstaIll'(, and mantle for incau-

T H E E U R E K A  C L I P  
'l'he most useful article ever invented 

tor the purpose. Indispensable to Law .. 
ye: s. FJditors, Students, Bankers. Insur­
anee ('om pallies and busines::; men gen­
era l ly. Book marker and paper clip. 
f)oe� not mutilate the paper. Call be 
used repeatedly. In boxes 0f 100 for 25c. 
T o  be had of all booksellers, stationers 
alld notion dealer�. or by mail on receipt 
of price. Sample card, by mail, free. J\lan-
pfi�

t
U�.� ilox'1¥f .. wl��::E�ld���y. 

dt'scent, L. Hicks . . . . . . . . . . . . . . . . . . . . . 703,064 2000 RevolUI
.
i o ns a M i n ule ! FAN $1�9 U a s  machine weight Illotor, \V . D .  Luce . . . .  7U3.071 

(;as main stopper, .J. Franklin . . . . . . . . . . 702 937 

g���:: �ha!ge���(�b�iJ�'ed" ;l;ld" ;�;�l:�i�·i,· ·  T: 703: 130 
Measu re m e n t  1 0  i nches. 

� Gea/·· t�i
l�:�i��i�l;: ' .J: . 'Sl��hJ: :  : : : : : : : : : : : : :  +3�;��� Throws 

:f�ci�����? 
any ,15 

C> Ueal'ing, belt,  rOI"', or chain, E. H. Hodg- R U N S  BY W A T E R .  � (; eal�!��,on v��·i�l)i(; 
. '�l;��d . .  il:i�ti�l�: . 'E: . .  i,: 7

7
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r
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n
SP:,.�g�O:tJ. Co,vlf'S . . . . . . . . . . . 1 . . . . . . . . . . . . . . . . . . . . .  t> .. 

U du��t�eon
.ri�l�l.a.�l: . .  

l�(��l��� , 
. .  ��:�i

.l
l
.
i�l.

g
.
, . .  �' . . �t: 70:3, 2.,10 Fed by T\- i nch Hole.  

Ulass blmving machine, O.  E .  \Valton . . . . . .  70:{ , :�2 t. Descriptive Circular free on request. 
(lolf vall, F. II. Itich¥ds . . . . . . . . . . . . . . . . 70;I,UOO I AGENTS WANTED. 
Uolf ball, C. Dam . . . . . .  ".1 • • • • • • • • • • • • • • • • • . 70�,23!J '[ DELA WARE RUBBER COMPANY, 

G U N S M I
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.
l�t��: . �: fg�:§t� 631 Market Street, - Philadelphia, Pa. 

M A K E RS , EXPER I · ��l�al::� :���l::�; ���U�'E.NG�(':�ff��;I : : : :  703, 065 
M E NTAL & R E PA I R . ii���o p����l��:��eli) . 

J� • .  
SiIO�;�� : : : : : : : : : : : :  fg�:m :,��9�i� . ���in. sWing,l n�!;ve

l����' i1����, b��:lil.��, ����n�: . .  �
·
.�i

.
t��� : : +g�;;�E� 

.Arraneed for Steam or Ilea t distrilm ting maim;. covering for, \Y .  

�8u U S E  G R I NDSTONES P 
If so we can SUPPlY you. All SIzes 
m o u n t e d  and u n m o u ll t e d .  always 
kept in stock. R�memi1er, we make a 
specialtyof selecting stones for a]] spe­
cial purposes. � Ask for catalot;lue. 

Foot · Power, Velocipede II. Pearee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  702,1)91 dr Stand-up 'l'readle. Hemoglobinom eter, T .  'Y .  TaUqvist . . . . . . . .  70:3. 319 
Send jor Catalogue. Hoe, weeding, O. B aITelle . . . . . . . . . . . . . . . .  702 , H l l  o;l��!���I�� W . F. & J N O . BAR N E S C O .  Hoist, C. Petty . . . . . . . . . . . . . . . . . . . . . . . . . .  70:1, 299 2d FI W ' I  h' CI I d 0 Estlllllished I S7�. I. Hoist, pneumatic, G .  E .  Mar

.
tin . . . . . . . . . . . . 702,H79 f _� _______ ��o_o_r .�_I _s�l _re_. __ 

e_v_e_a_n�,_._ 1999 Ruby �t., hOCKFORD, ILL. Hoisting device. E. Ii\ Atherton . . .  702, 908, 702,HOU I 

The C LEVELAND STONE C O.  

------------ Horseshoe, J. IliUon . . . . . . . . . . . . . . . . . . . . . .  70:; , 12:] M AX I M U M  POW E R- M I N I M U M  COST. 
Hose c;oupling, O. H .  C augherty . . . . . . . . . .  7():�, l H2. 1 If you use a pump for G A S O L I N E H o t  a I r  furnaee, F. Schrader . . . . . . .  , . . . .  7(M,OOG 

I beer, lard, acids, starch, 
Hot a i l'  furnace, E .  L.  Heald . .  , . . . . . . . . .  70;� , 1 n5 p e t r o l e u m ,  brewer's 
Hot air I:egister, Ridc wall, G. Auer ( reissue) 1 2 , 004 mash, tanner's liquor, 

���, �����!��l���il��g
·a p��l'a�l;S, 

S�it�.: '8�lith 7(K�, ;n4 1 ��\
t
����Ig. r��c�

r
o��m� : 

Idlmtilication tag, C. 8eott . . • . . • • • . . • • . .  703, 00� T A B E R  ROTARY P U M P  

Pick a PelfeclPenciI 
One with a " dependable" point, a uniform grade-o!1.e that draws a clear, sharp, well­gl��g:� hne, and to do this you will bave to 

D I XO N ' S  A M E R I C A N 
C R A P H I T E  P E N C I LS 

the best made lead pencil in any country. Hard, soft Or medium. Suitable for all pur-
gg:�:rs, :t���J��ite�!f�����, clerks, re-

Send 16 cents for samples. 
Worth double the money. 

JOSEPH DIXON CRUC IBLE CO. 
Jersey City, N . J. 

Electric Gas Li"hters. New 8tanda�d . , Auto­
gas" Batiery setfot for A utomo­
biJes, Autocycles and Launch­
es. Regnlar R·cell set. oak 
case, $5. We make all shapes 
and l:'Iizes at reasonable prices. 
Search Lights, Electric 

Gas Li"hters. Auto­
mobile Lighters. 

70:J,:J15, 7o:l , a5;� I you want to get the 

I ndicator, J. S. Baughman . . . . . . . . . . . . . . . . 702. 913 which does the most work at 
Insulated ,vireo J.  �L Hpanj· . . . . . . . . . . . . . .  70X, 1B() the least expense. Simply .New Standard Electric Gas Lighter. 
hnmlated wire, m allufactm'e of • .  r. A. Hcany 70;� . l H7 constru�ted. Can be run at 'I $1.50 each. 

{J"" FRANKLIN 
Model Shop 

The Frank l i n  Gas Eng ine  
One-Halt' lIol'f!oIe Power 

worth $100 complete. \,Ve sell all neces­
sary castings. materials and detail draw-
i��:��l��i�ns ��� �rA;rt��

k
u�J�1g\\Ol� 

horizontal form. Finished parts sold 
separately. Runs by gas or gasolene. 
For boys and men with a mechanical 
turn. \Vrite for circular 9. 

l'AR8ELL & WEED, 
129 -181 "'"eliOt 31f!olt St., �('w York. 

I N DUCTION 
CO I LS for experi-
ments in X rays and 
other electrical work. 
nr Catalogue :B·ree. 

· Duplicate Cribbage 
The New Scientific Card Game 

T h e  question " w h o  plays the b e s t  game 
o f  cribbage" settled scientifically. 

Write for full description and secm'e exclu­
sive territory rights. D u eRI boards $ 1 .50, 
.�.OO and Ii'�.50. 

D U C R I  CO M P A N Y ,  
W o o d  St. , Pitts b u rg h ,  Pa" 

d U ST P U B L I S H E D  

Practical Poin ters 
For Paten tees 

Containing Valuable Information and Advice on 

T H E  SALE OF P ATENTS. 

An Elucidation of the Best �Iethods Employed by the 
�lost �uccessful Inventors in IIandling Their Inventlons. 

By F.  A .  C RESEE, ill. E. 
1 ;)'� Pages. Cloth. Price, $1.00. 

THI� is the most practical. up-t r:-date book pub­
lished in thp interest of Patantees, setting forth 
t be  best methods employed by the most success­
ful Inventors in handl ing their patents. It is 
written expressjy for Patentees by a practical 
I nventor, and is baser} upon the experience of 

some of the most successful Inventors of the day. 
It gives exactlv that information and advice about 

handling patents that shouln be possessed by every In­
ventor who would achieve success by his ingenuity, and 
win save the cost of many expensive experiments as 
well as much valuable time in reali:dng from your in­
vention1'. It contains no adver.tisE'ment� of any descrip­
tion and is published in the interel:'lts of the Patentee 
aJone, and its only object is to give him such practical 
information rnd advice as will enable him to lntplligent� 
ly handle his patent succe�sfully, economically and 
profitably. 

It gives a vast amount of valuable inform!ltion along 
this l iue that can only be acquired by long, expensive 
�!f:ril�

nce in realizing from the monopoly afforded by a 

ItTSena Jor Descriptive Circular. 

M U N N  &.. C O . ,.  
Publishers, 36 1 Broadway, N ew York. 

I n sulatillg electric conductors, 1.  Kitsf'e . . . . 70��, 1;�;) ly durable. An parts are i���r�1����:CI��
d·N����

e
�
t
� _____ = _  I n sulating me-tallic surfacf's or wires, J .  Skill

.

ed workman. Defects guaranteed. Catalogue free. 

I n S\lI�t!;;a�r(:ta
·
liic

· . �;;;i,;��� . ;,:ith' '��b��t'os: 70:�, 1 98 TA B E R  P U M P  C O . ,  32 Wel l s  51.,  B uffa lo, N . Y . ,  U .  S. A. 
J. A. Heany . ,  . . . . . . . . . . . . . . . . . . . . . . . . 703,201 I noon for one year in any home. (New celh� by mail <tOe 

Insulation for metallic surfaces. preparing WE L L DRILLING � Quantities, $16 per hundred.) Money makers for bnght 
asop.stos for USf' a s  an,  J .  A .  Heany . .  70:�, 200 ��OdISOIAe"M

enft;.,
w�!;tevde· s

W
ey

M
S

.
t.R, Ntle(wi H yE'orIknv, ��

.
t

y
or

. .Jar, ,,"T. C. Scnutz . . . . . . . . . . . . . . . . . . . . . . . . 703, 155 '::1:: .... � .... "'1 

}��I'l�rStt��riI�, �. ��Pl���:� : : : : : : : : : : : : : :  +g�:8�� Machines 
Knife,  I. KiBney . . . . . . . . . . . . . . . . . . . . . . . . . .  702, Uti7 Over 70 sizes and styles, for drilling either deep or 
Knittillg maehi.nt�,  F. B. \Yildmall . . . . . . . . 70:1,028 shallow wells in any kina of soil or rock. Mounted 
Knitting mach illes, attachment for making on wheels or on sills. With engines or horse powers. 

open or lace work ill straight, A .  Gf'e 70:�, 055 Strong, simple and durable. Any mechanic can 
Ladder and hose llozzll' COtltrolling appar- operate them easi ly. Send for catalog. 

atus, combillPd. Cook & Engwall . . . . . .  70;] . 1 1 5  WIL LIAJI S  nIl.OS.,  Ithaca, N. Y. 
Lump, hydrocarboIl. J. G. B ranch . . . . . . . . . . 703,231 
Lamp. incandescPllt gas • .  J. Lowy . . . . . . . . . . 703,070 
Lamp shade ho}(Jpr', inc.uHlf'scf'nt ('lectric, 

B.  A .  Russell . . . . . . . . . . . . . . . . . . . . . . .  . 
Lpather cutting machine. H. Stockman . . .  . 
Lea ther scarfing machine, P. Stein . . . . . . .  . 
Letter box, T. C. :McLin . . . . . . . . . . . . . . . . .  . 
Level, spirit, S. E. Roc . . . . . . . . . . . . . . . . .  . 
Leveling machine, J. J. Heys . . . . . . . . . . .  . 
Life saving apparatu8, E. J. Johnson . . .  . 
Lifting j a c k  lever, \Y. E. Bushnell . . . . .  . 
Linotype or similar composing maehine, J. 

70:J,30� 
703 l UO 
7U3 ;012 
703, 147 
703 , 306 
703, 204 
7U3, 1 ;;;; 
702, 920 

Uray . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  703,248 
Liquid raising apparatus, Cudner & DyPl' . .  70;�,045 
Liquid tanks, automatic device for discharg-

ing, 1V. S. Shields . . . . . . . . . . . . . . . . . . . .  70�, 090 
Lock. L. Labeau . . . . . . . . . . . . . . . . . . . . . . . . . .  703,281 
Log turner, W. L. Leland . . . . . . . . . . . . . . . .  702 , n74 
Lubricator, J. J. Tunney ( reissue) . . . . . . . .  12. 002 
Magnetic separator, J. C. "-Tinder . . . . . . . . 70:3 , X29 
Mail bag catching and delivering mec,hau-

5 1 250 T O  53600 ���!�:!� 
USTLERS-BOTH MEN .t. WOMEN ����..;;;;,.;.y; At home or traveling. Let us 8t�rt you. Our Puritan Water Stll1-a wonderful invention Great seller- big money maker: Enormous demand. Over 50,000 al­ready sold. Everybody buys. It 

purifies the foulest water by dis­
tillation-removes every impurity. 
Furnishes absolutely pure, aera� 
ted, delicious drinking water. Beats Filters. Saves lives-pre-
bill S--CUf

rEev,ser�ise�;:.ne�ri!oc�g� 
NEW PLAN AND OFFER. 

M'F'G CO •• 12 Harrison Bldg. ,Cincinnatl. O. 
ism, R .  J.  Meyer . . . . . . . . . . . . . . . . . . . .  703, 074 

::\Iandolin attachment, F .  G. McPherson . . 702.HS7 JUST �lassaging implement, J .  B .  "rantz . . . . . .  703,100 
)latch making machine, F .  Schafer . . . . . .  70:).154 

$1 buys best bell outfit b uilt. Easy 
to put u p  and an up-to-date con­
venience. We sell 

�leasuring cabinet, J. 1\1. Kinnard . . . . . . . .  703, 27B 
)Ieasul'ing cnp. J. i)I. Strout . . . . . . . . . . . .  703,097 
�leasul'ing instruIllent, combination, R .  Barr 703 , 10H 
)Iedicine dropper, "\V. F .  "'"are . . . . . . . . . . . .  703, 101 
"\lenthol, chlorinated methyl ether of, E .  

Bells, ;)�c. ; dry batteries, 15c.; Pllsh buttons. 7c . ;  [mm­lated wlre, 3Oc. lb.; lamps. 35c. Write for price list . 
LIBERTY EI,EC T R l C A .L SUPPLY C O .  

_�_�_1�3_6 Liberty St., New York 
Wedekind . . . . . . . . . . . . . . . . . . . . . . . . . . . . 703,104 DUD Nls)(lNE 

)Iet�ia�a��iI�l:�)f, C��ti��r2:l����� .���:� .�� 703,213 � � 
-------

Metal parts, heating, R. Deissler ( reissu e )  12, 00a The most marvelous metal polish 
..\.Iptal shearing machine, C .  Clark . . . . . . . . . .  70:�,041 in the world. 

;,\Iicroscop(� stagf', IDf'chunieal, C .  11"' . Dieck- Contains no Acids or anything injur� 
mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703, 047 ious to the Metal or Hands. 

)lilk j a r  or bottle, H. C. £mrich . . . . . . . . . •  703, 125 Produces a wonderful bri11iant lustre 
..\lolding, Ii"'. Baldt, S r  . . . . . . . . . . . . . .  703 , 1 69 ,  7
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a:�d �?IPM:e:tal;.in. Zinc, Silver, 
-:'IIolding apparatus, 'V. C. 'Yright . . . . . . . . ":t A few rubs and the article is . haDd� Molding machine. .J. Hoagland . . . . . . . . . . . . 703,25S someJy burnished. )Ioldlng much!IlP f>ngiIw, L.  S. Stiles . . . . . . 70:l,01:� \Vill not soil the hands or leave depo .. ..\Iortar - bpd, .T.  ),1. Holloway . . . . . . . . . . . . . . 7
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2 sits in corners or surface of the metal. ..\.rotor, P .  B .  Laskt\'· . . . . . . . . . . . . . . . . . . . . . .  W i l ]  restore burnt or rusty �ickel on 
-:'IIuRtard pot. II. (;.l'imm . . . . . . . . . . . . . . . . . .  703, 250 Stoves to its original lustre. 
Xpf'ktip hox, ptc. , I. L('vy . . . . . . . . . . . . . . . . 703, 141 Put up in cans at pricp:s as follows : 
X p c k t if> fastpIH'r, \V . Lawrencp . . . . . . . . . . 702, 1)7:-:; � Pint, 25c. 1 Pint, 4Dc. 1 Quart, 6Oc. 
:\ ('('ktie holdN', P . ..\1. Lewis . . . . . . . . . . . . . . . . 70:-:;, 284 If your dea ler df)es not keep it wrtie 
l\'nzzlp for sprinkling' vehicles, spray, L. direct to J .  e .  PA U L  & CO ., 

G. Weil('r . . . . . . . . . . . . . . . . . . . . . . . . . . . . 703 , 1 67 59 Dearborn St .. ChIcago. 
�ut lock, .T. II .  SwindelL . . . . . . . . . . . . . . . . .  703,015 
�llt l(lck,  D. T .  "Tallacp . . . . . . . . . . . . . . . . . .  703, 1 66 
Xut,  vphicle ax}p, T. H. Tash . . . . . . . . . . . . . . 70;� , 0 1 6  
Oil burner, crudf'. J .  A .  Landis et a l .  . . , . .  70:1 , 282 
O nion clipping m�u'hine, .J. �.  'l�aylor . : . . . . 70:�. 099 
Ore concentrate.r. dry, R. E .  & E. \Vaug-h 70:1 , :156 
Ol'P sppal'a tol', F.  C. O ' Bripn . . . . . . . . . . . . . .  702. HHO 
Ore separator. C. C .  Pratt . . . . . . . . . . . . . . . .  7():�, 084 
O rps eontainill g  siliea or silicates, treating, 

G. Guiraud . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Overhead cal'l'ier support, T.  Alexander . . .  . 
Package tie, J. A. ThnmaR . . . . . . . . . . . . . . .  . 
Pail bottom, mptal1ic, K. E. Lisk . . . . . . .  . 
Paper j ogger, P. l�. Kpnt . . . . . . . . . . . . . . .  . 
Paper j og-gopr, ,Yo E . .  Jplf . . . . . . . . . . . . . . . . .  . 
Paper or pastehoarrl. imprpgnating, ... \.. B .  

702, ()43 
702, no7 
70;� , 0 1 8  
702,f)75 
702,()6fl 
70:1,271 

Glass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 703 . 3'41 
Paper vessel handle awl fastellPl', 1V. F.. 

Puthie . . . . . . . . . . . . . . . . . . . . . . . . , . . . . .  , .  70a. 050 
Papprs, receptacle for containing, 1\1. J. 

Wade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Past!::' pot or jar. ),1. J. "Tadp . . . . . . . .  : . . . .  . 
Patt!::'rn plates, making. C. R. Davis . . . . .  . 
Pen, fountain, O. "Tall . . . . . . . . . . . . . . . . .  . 
Penholder, F. �lclntyre . . . . . . . . . . . . . . . . . .  . 
Pen ink feeder. Hultman & .Johanson . . . . .  . 
Pencil, R. R. Rakestraw . . . . . . . . . . . . . . . . .  . 
Peneil case, C. E. Little . . . . . . . . . . . . . . . . .  . 
Pencil rubber tip attachmPllt. lead. C. 'V. 

7m.02� 
703, 024 
702, \)28 
70:1, :123 
70;1 , 29:1 
70;{ , 2 65 
70:; , :�04 
7m, 142 

Boman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70;� , 22U 
Photographic curtain shutter, R. Schnttal1f 703. 007 
Photographic developer, Eichengrlln & De-

meIer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70:1, 241 
Photographic developer and making same, 

Ekhengrun & Beckf1r . . . . . . . . . . . . . . . . , .  70:� , 243 
Photog-raphic pictures. developing, Eichell-

grnn & DemeIer . . . . . . . . . . . . . . . . . . . . . . 70:1 . 242 
Photographic plate- tongs, O .  Gueth . . . . . . . .  70:1, 192 
Piano key mounting. TonnE'S & CariROll. . . .  70:3,021 
Picture hook hanger, M. A. ByP . . . . . . . . . .  703 , 1 78 
Pipe cutter and wren-:h, Boyd & Yearnel l 702, 919 
Pipe puller,  J .  A. Haire . . . . . . . . . . . . . . . . . . . . 703,251 
Pipe wrench, A .  P. McBride . . . . . . . . . . . . . .  703, 292 
Plane, Stanley & Walter . . . . . . . . . . . . . . . . . . 703 , 1 58 
Planter, corn, I ... . P. Graham . . . . . . 703,247, 703, 342 
Planter. corn, I. A .  Wpavpr . . . . . . . . . . . . . .  70:1 , B57 

(Continued on page 14) 
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1 4  Scientific American JULY 5, 1902. 
Plastic materials i n t o  shreds, machine for 

separat ing , T .  E .  Edwards . ,  . . . . . . . .  , .  702 , 933 
Pneumatic carrier system . '\\" .  W. D a n ley 703, 120 
Pocket knife. I. Kin ney . . . . . . . . . . . . . . . . . .  702 , 96� DO YOU WANT A MOTOR 

InA T GIVlS NO 
TRY THE LU PO RTED 

TROUBLl · 'l  ���� C��i��li ·�·p;! ra��"�p�r� ' c·. · · &· · i� " · s: 
70�,2 25 

r 11"'oster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  702 , 935 

• I ��I::�r, :if�.��' ()l��·Ch�!�· \'�:llll�� : l .t � " · it� ' ii l;�l�;!� +g�:��1 
Printing a nd embo8Ring lll t l c h i n l' ,  ( ' h t ' c k ,  F. 

H. Cot t r i l l  . . . . .  , . . . . .  , . . .  , . .  '. ' . .  , . . . . .  703, �35 
Prin ti ng .attachmput, pll } le l' elip • .  1 .  I"'!" Curr 703 , 1 80 

one Best Thing on Wheels 
ALL R O A D S  A R E  A L I K E  TO 

oIJe O L DS M O B I LE  
R. UNS EVER. YWH ERE 

K E L E C O M  M OT O R S  
S i n g l e  "" d u o u b l e  C yl i nder  

Water  Coo led  

Pl'inlA�;n 
fOl:l�.

,
. ����)���t.p: . . ��� �)�l.l'�� . . � . . �1�: 70a, :�07 Ou r  

Nothing to Watch but the Road Ahead. 
new red caTalog i llust.rates and describes it i n  detail. 

T:ley have heen thoroughly 
tried an d foun d  true . 
Went through the 1OO-Mile Long 
I sland test without a stop. 

5 . 7 ,  l { S i n g l e  Cyl i nde r  
9 , 1 1  J H . P. Dou b l e  Cyl i nder  

T h e  price i s  extremely low. 

Sole :Agent 
The results have been proved. 

A. H. F U N K E ,  1 0 1  Duane Street,  New York. 

Printing p l a t c :-" . p r e p a r i n g  l i thogra ph ic , O .  
C .  St rec k er . . . . • • . . . . . . . . . . . . . . . . . . . .  70 3 , U9li 

Printing pre-RS, .J . L. Firm . . . . . . . . . . . . . . . . 703 , 1 89 
Propelh'r,  mari ul' , C. C. D. C a rvalh o . . . . . .  703 , 1 8 1  
Pulley , wooopn spl i t ,  C .  "· i tt kowsky . . . . . .  70a, O:n 
Pumps, proportionate dist ribution valve sys-

tem for , A .  Abendroth . . . . . . . • . . . . . . . .  702, 90:1 
Puzzle, F. L. X a p i e r  . . . . . . . . . . . • . . . . . . . . . .  703, 076 
R a i l  bond, .r. E . Jones . . . . . . . . . . . . . . . . . . . .  703, 27-1 
Rail,  electr i c  third,  P.  E .  Mc Intosh . . . . . .  702 , !J8U 
Rail wa)' de to n ll t o r .  F. Lemaire . . . . . . . . . . . .  10B,�S;{ 
Ra Hway indicator,  1.. . 1". G raham . . . . . . . . . .  703,0:)7 
Railwa,r sign n l ,  electr ie ,  F. C .  )IuU{'l· . . . . 703 , 1 -15 
Railway Hignal opera t i n g  nppa ra t us , J. A. 

Snow . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  703 , �18 Hailway I-Iwit("h a n d  s i g n a l  apparatus,  pneu-
matic, Dodgson & Corrington . . . . . . . .  702, 9:n 

Hailway swltc-h, stred, W ,  .J. Bel l .  . . . . . . .  103,031 
Railway switch, strpet , G. �hopm a k('r . . . .  703 , 3 1 1  Railway, t h i rd rail  s y s t e m  or mugllPto elec-

tric, W .  H .  Wrlght . . . . . . . . . . . . . . . . . .  703,361 
Ra ilway tie, A.. J1�. Crotser . . . . . . . . . . . . . . . .  703 , 1 1 9  
Ru nge w a t e r  reservoir, G .  H. G r i m m  . . : . . .  703, 249 
Hpg istp r ,  E. C. �'ox . . . . . . . . . . . . . . . . . . . . . .  102,936 
RegistPl', G .  F .  Hutchins . . . . . . . . . . . . . . . .  703, 2 70 
Rplllinuillg device, Hosmer & Anderson . . . .  703, 066 
Itoad oiling machine, T .  F .  \Vhite . . . . . . . . 70;J , 327 
Road sellritiN' and trench cutter, B.  Asplen 703, 168 
Roadway for mot or veh ic le s, A .  Clark . . . . . .  703 , 1 85 
Roof guu rd , S. P. C la rk . . . . . . . . . . . . . . . . . .  702, 02:1 
Hoost, fum i ga t i ng pou l t ry , O. La Rue . . . . 702,971 

C Rot a ry engill(' , J. "i. Stralmla . . . . . . . . . . . . 703, 0 1 4 restmob-I l e RnIN', tlcxi blt---, C. Lawren ce . . . . . • . . . . f • •  703,208 
Rul(\}\ protracting, B .  H. Camden . . . . . . . . 703, 235 
Hafp door burglar proof device, A .  M .  

P R I C E  $600 C ushing . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
S a fpty pin,  G. Bodt' l l . . . . . . . . . . . . . .  702,91 6, 

Speed and Comfort ��;ldt\6�� ' c�'e<l�nlI�ros��tt : : :  : : : : : : : : : : : : : 

703, 181 
702, 9 1 7  
102 , 9,,:\ 
703, 1 1 2  
702,9�0 
703 , :3:34 
703,085 
103,:)48 
702 , 9 1 4  
703, 244 

(' R J:�T M}�( •• co., ���,�, ����)���: J.' .£� .  0�(:·�,�·�(:1� : : : : : : : : : : : :  
()smbrJd�e, MSl!Is. Sa w guidp, 1' . Prcnticp . . . . . . . . . . . . . . . . . . 

------------------��-- Saw j oi u t! ' !' a n d ' gage, (; . .lIcDon ner . . . . . . .  . 

O N E  C E N T  r�!h 

fourHorseHardy Motor is equal to seven 16 c. p. e1 e<'tric 
l igbts for one hour. Heavy bal-

�il�e� ��'it��ses 
b�ril�VZ� �:�u�tSb!�: 

��'Y
t�� a�����i.r si���olha:y 

n
e
e
n
al{��� 

engine-built in popular sizes. 
HARDY MOTOR WORK", Ud. 

Port Huron, 3Uch. 

IROQUOIS MACHINE COMPANY 
::\[ttnufa( 'ture tlmler pttt� n t �  

I l l lpr.m:·, 1  (""n i wrfla l ,  Plain,  J)isc, Face 
G R I N D I N G  M A C H I N E S  

It is a new prelJ8,rati on. fa r 
superior to l'oaps or alkaline 

products, a n d  wi l l  not hurt the 
most de1icate ski n .  It is a per­

fect antiseptic, is de l icately perfum ed
' 

and is absolutely harmless. 
Engineers, and all those engaged i n  the 1nf2'l'haD­

teal artEl, stenographers, etC'.,  have fou nd in 
Stslnotr a very welcome friend. 

Sold by all stationers, druggists and other deal ers 
at 25c. a stick. A sample, enou�h to Jast for severa l 
weeks. will be sent postpaid for 10c. ,  or, in return 
for the ('ard or address of a retail dealer who is not handling Stalnotr, together with 10c. a fu l l  
slzE"d stick w i l l  b e  sent you. 

Stalnotr will keep the hands soft, clean and white 
and a 25c. stick will outlast 50c. worth It of soap or other preparation. 

THE D M. STEWARD MFO. CO., 
SOLE MA..VUF ACTURERS, 

1 0 7  ChBDlher8 St., New York CIty. Factory Chattlmoora, Tenn. ..-

Scaffold, J.  Boa rdm a n . . . . . . . . . . . . . . . . . . . . 
Scalf� u t t a ch ul Pn t ,  I� va1ls  & M a rsha l l . . . . . . .  . 
Scale,  spring bahl l l C l' (,0Il1 1 1 l ltillg', J. 'V. C u l -

m p !" . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Scraper,  wlIppl,  J. C. S tubbs . . . . . . . . . . .  . 
Scrap(� r ,  whl'pl , T. D. Radcliff . . . . . . . . . . . . . . 
Ser('w lll a c h i l w  �d()t till g m e dw u i s m ,  'Y . S .  

702, 927 
703,098 
70:�, :�32 

Davenpo r t  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703 , ] 2 1  Scythl's, machine for forming r i b s  Oli, A .  
Hl'lll'til'l' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,202 

��al a nd <lip,  combined, H .  S .  Mai<lhof . . . .  703,010 
Sl'alll , lock-stitch, 'Y i n kley & Phillips . . . .  703, 030 St-'t'dl'r, fertilizer distrihutur, and cultiva t o r, 

com lJilH'd, .A. Cravotto . . . . . . . . . . . . . . . . . . 703, 238 
St�Wil lg m a ('h ine l'uffic l' or gatht�rel', Douglas 
. ...� I I u I l Hl ' I l  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Kh�H��,l' i:I_�:I�l �'�l.I·���I.l . �.
o

.
l�l���· : . ��i.����·

� . . 

':: • .  �: 
Shaft p rop,  'Y . L. )Iu l'sh ul l  . . . . . . . . . . . . . . . . Shears, H. Humiltoll . . . . . . . . . . . . . . . . . . . . . . 
Sheet catching a n d  packing dcvic(� ,  A . •  T .  

lVIaskrey : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Rheet feeding and cut t i n g  m a c h i n e ,  ,,;0-. G .  

Chapin , . . . . . . . . . . . . . . .  , . . . . . . .  , . . . . . .  103, 183 
Shot' c leaIlPr, D .  J.  Foley . . . . . . . . . . . . . . . . . .  703, 052 
Shop h o r n ,  G. Schneider . . . . . . . . . . . . . . . . . . .  703 , 3 1 0  
S h o t ,  boarding , C .  Tathum . . . . . . . . . . . . . . . .  703,320 
Silo, O .  �'. Wallihan , . . . . . . . . . . . . . . . . . . . . . 703 , 324 
Rilo, I" . J. Erneweill . . . . . . . . . . . . . . . . . . . . . .  703, 3:U; 
S k a t l ' ,  iee, j1�. I<J. Brown . . . . . . . . . . . . . . . . . . 703, 2:�2 
Slaip c u t t i n g'  m a chint', C .  R. Huston . . . . . .  703, 267 
SluiCl' i Jo x ,  F. :.\1. .Tohn son . . . . . . . . . . . . . . . . . .  702, OUt) 
Smokp ('Ol lSUlllPr,  .T .  H .  Donohue . . . . . . . . . . . .  703, 048 
Smo kt' (:on s u m i n g  a t ta chm en t , W. .lI e N e i l  703, 1 -1n 
H pet.'ll changing d e v i c e ,  J. A. "�h i t t ·  . . . . . .  70:�, :mo 
SppPd rt'gulatol' for rotary s h u f t s ,  A. I� . 

Howl' . . .  : . . . , . . . , . . . . . . . .  , . . . . . . . . . . .  10 :1 ,261 
X})e('(l 1'1'gnhl tol' .  mecha ni c'a l ,  H. P. 'Yb i t£' 70a , 027 
Spig-ot a u d  hung rpmovt'r, cOJl1 i Jhwd, T. 

Li v i ngood . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
S p i t toon, foun t a i n ,  ,,' . IoJ. Alltoll  . . . . . . . . .  . 
X IH'i l l k l i l l g  or spraying device, G. Sc·ho('k . .  Squa re , T ,  G .  )1.  Lf'PH . . . . . . . . . . . . . . . . . . .  . 
S t u ( ' k t ' l' ,  IIlH'Umat ic , F. I ... Norton . . . . . . . . .  . 
R t U ll I P ,  E. H. Smith . . . . . . . . . . . . . . . . . .  ' . ' . . 
S t a v p  hlanks for ca�kH,  m u c h h l P ry for j oi n t -

ing o r  fini shing' , A .  Dunbar . . . . . . . . . . . . 
K t t - a m  cnginp, C. C. "�o rthi llgtoll . . . . . . . . .  . 
S t e e l  furnace,  open ht' a r t b ,  S a u i t e r  & Sm i th 
S tokN' and smokp cnwmnlt' l ' ,  a utom a t ic , n. 

703,:H6 
103 , 22 1 
703,089 
703, 140 
703,078 
70a,011 

702, 932 
70:1 . 0:12 
703 , ::011 

\Y . Ii ipg . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  70a,I Hlx 
Stone m old ln� m a dl i l l p. ,  u r t i ti e i a l ,  N. Jj�. 

P a l m e r  . , . . . . . . . . . . .  , . . . . . . . . . . . .  , . . . .  103,O�1 
Stone, r a i s i n g  shpf't:; of. A. 'Yo Pratt . . . . . .  70a, a02 
Stov(' a ttachmen t ,  ( 'ook i n g "  �\ . Jol ly . . . . . .  7oa,27 : �  
Htovp , hpa ti llg , G .  R .  .lloon . . . . . . . . . . . . . .  702, 084 
Stovp, lau nd ry , E .  (' l u r k  . . . . . . . . . . . . . . . . . .  702 , fl22 
Stra w b U l'ning fU l'n act? , II. C. Clay . . . . . . . .  703, 042 
Strpet swe(�per, P .  R .  I I a l l shury . . . . . . . . . . . . 703, ] 04 
Stud setting m a chh l l' l'Y . F. A. Erri ngton 702,934 
Sugar p rodn c t ,  in t p l'mp(j inh ' , Sllr(' c k f ' l s  & 

I{ern . . . . . . . . . .  , . . . . . . . . . . . . . . .  , . . . . . . .  70a, 219 
Surgical dreSSing pa(' k e l', J .  )1. Pn�h . . . . . .  702,997 
Suspender connection t o  g a r m e n t s ,  tab for, 

C. A. Coon . . . . . . . . .  ' "  . . . . . . . . . . . . . . .  . 

QUIET RUNN·I·N""'· Swi nging gate, W. R.  Jone • . . . . . . . . . . . . . . . .  
U Syringe nozzle, II. �J. Web(·l' . . . . . . . . . . . . .  . 

702, 925 
102 ,964 
10::, 1 03 
10;), 1 07 
703, 260 
703,288 
703,081 

is onlT ONE of the advantasres to ���i!f� A�z£�, HC
�lt�� . ����� : : : : : :  : : : : : : : : : :  be gaIned by u8in� Tamping bar, T. :Milla n ; . . . . . . . . . . . . . . . . . .  . 

N P P
· I Tan k heater, H. H. Schenk . . . . . . . . . . . . . . . . ew rocess m lons Tann ing agents from the saw palmetto , pro-

ducing, S. �' . Gray . . . . . . . . . . . . . . . . . . . .  70:3,058 
instead o f  metal pinions. Our cata- Tapping appa ratus, bee r, r. H. Keefe . . . .  1m, 206 
logue will tell you others. Write Telephone set, field, L .  S�hm ldt . . . . . . . . . . . .  703,004 
for it. We also make Metal Gears. Tent half and poncho, shelter, 'V. S. 

Faulkner . . . . . . . . . . . . . .  " . , . .  , . . . . . .  , .  703, 245 

T H E  NEW PROCESS RAWH I D E  CO . - Syracuse ,  N . Y. Thawing frozen ground, apparatus for, G . 
R. Clar ke . . , . . . . . . , . . . . . . , . . , . . , . . . . . . 702, 924 

702,951 
703 , ] 93 
70;1 , 061 T H E V I C T O R 

Steam Pumps 
�!::a:il�cgt�rl ��r;;:,

e3d ;o
e���, ��s���:�� 

tanks or tires . 
Capacity of Water Pump. 3 gal lons per min­

ute against 200 pounds boiler pressure. 

P R I C E. $30. 00 E A C H .  

LJ'J:,<;;:�hfI�d'�. , ��';,e �g�Re 
agg�t�d

b�tt�� 
leading manufacturers of steam carri8.lles. 

OVERMAN AUTOMOBILE CO. ,  
7 East 42d Street, New Y ork. 

Thill coupling , T .  J. Hubhpn . . . . . . . . . . . . .  . 
Thread cutting applian('e, R.  A. Hamilton 
Threshing mach inf' , G .  'Y . Huillcs . . . . . . . . 
Threshing machine balld entt(ll '  and feede r,  

A. J ohnsoll . . . . . . . . . . . . . . . . . . . . . . . . . .  10::, 1 ;l� 
Tie. See Bale tie. Package t i P .  
Tin f r o m  metals,  sepa r a t i n g ,  T .  TWY llam 703 , 1 65 
Tobacco sizing devicp, Bissell & Sul l ivan 70:� , 22H 
Toboggan slide , E .  C .  Merrlll . . ,  . . . . . . . . . .  70'2 . 982 
Tongs, shelf, E. W. Toler . . . . . . . . . . . . . . . . . .  703 , 1 6:{ 
Tow(" r,  observation , J. A. McAnulty . . . . . .  70B , 1 -Hi 
"roy , coin controlled mechanical, Palmm' & 

H a rtley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703, ORO 
Trae," fastener, C. W.  & C. H. Threlkeld 703, :121 
rr raill  order rpceiving box , I. G. Hoag . . . .  703, iU:{ 
l' rollp)" P .  F. Khlg . . . . . . . . . . . . . . . . . . .  " .  703 , 1 :14 
T rolll',r contact and sleet a n d  ice cutting de-

vi('(', auxiliary, W .  H .  Oliphant . . . . . .  703 ,297 
Trollp;\' ,  electric railway , � .... W. Garrett . . 702 , 9BS 
Truck holstpr, car, D. C. Con rt ney . . . . . . . . 703, 1 1 7 
Truck,  car, W. K G. Baker . . . . . . . . . . . . . . . .  70S , 10� 
Trnck, warehonse, W. A. K n ight . . . . . . . . . .  702,96!l Truss, hernial, Rtewa r t  & Wi sem an � . . . . .  70:1 , Oflf) 
Typp ('asting machinE' squirt preventel' ,  G. 

A. Goodson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 702,941 
Ty[.)f' setting llul C' h i n e ,  Terrell  & Ray . . . . . .  70a, 0 1 7  
TYIU.' w rit er ,  C . .  1.  Paulson . . . . . . . . . . . . . . . .  703, 082 
T;\'pe w riting ma chinp , }1�elhel & Gabl'iplson 70S, S:m 
Type writin� mlwhil1(� earring£, fef'd mN'hal1-

ism, C .  W .  Howell, Jr . . . . . . . . . . . . . . . .  702, 950 
Upholst ering m a chlnp,  H. C. JOlwR. 102, n60 to 102, 962 
UrillE' l't'ceptacle, E . . TaPlwl . . . . . . . . . . . . . . . . 703, 131 
Vaccination sh ipld , H .  K . .lIulfoI'd . . . . . . . .  703 , 290 
Veh i cle , A. Clark . . . . . . . . . . . . . . . . . . . . . . . . .  703 , 186 
Vehicle, o.otor, P. Poulson . . . . . . . . . . . . . . 703 , 301 
Vehi cle steeri ng mechanism, H .  P.  Maxim 702, 9RO 
Vehicle top, G. W. Kernodle . . . . . . . . . . . .  703,218 
Vehicle wheel, H. H. Schenk . . . . . . . . . . . .  703, 00� 
Vehicle wheel, C. T. McCue . . . . . . . . . . . . . .  703,071j 
VelOCipedes, etc . ,  stowaway mud guard for, 

C .  W. Bluemel et a I .  • • . . . . • . . . . . . . .  703,228 
Vending apparatus, coin controlled, D. 

Bourne . .  . . . • . . . . . . . . . . . . . . . . • . . . . . . . .  702,918 
Vending machlr.e, D. Knowlton . . . .  703,1 37, 703, 138 
Vending machine coin controlled mech anism , 

n. Knowlton . • . . . . . . . . . . . . . . . . . . . . . . . . 703 , 207 
Vise, F. I. Wehber . . . . . . . . . . . . . . . . . . . . . .  703 , 326 

(Continued on page lS) 

T H E  PRICE IS RIGHT 

OLDS MOTOR WORKS. DETROIT. MICH. 
The "Covert Moto rette" 
A powerful, light dlld simple Auto­

mobile at a moder­
ate price. Fully 
guaranteed in every 
respect. 

Price $600 

MORiN -FcfxIBlE J O I NT 
tor Steam ,  Air or lAquids. 

Made in all sizes t\'J . stand any desired 
pressure . 

Moran  F l ex i b l e  Steam J o i n t  Co .. I nc'd . 
U9 3d East st .• JJOt'�SVII,LE. Ky. 

T h e  M E D A R T  
S YST E M 

of 811ppl;dllg Boat Bui lding Ma­
terials ('uablefl anvllne ordinari l y  
handY w i t h  tools: to build hoats 
of the highei'!t character at one half 

f�:T .bo
ra���\i:�:'s Jaill�:'g \�:���,! 

and Row Boati'!. 

FR E D  M E DART. 3 5 4 5  
Send stamp for catalog. 

DeKa lb  St . , ·st .  Lo u i s ,  M o .  

A pple Economical Gas 
Are positi\'ely t.he helOt built for 
StationarY, Automobile lmu :\1 a­
rine Gu.'! ·  En�ines, either tOIH�h or 

�����rs
s

��r;h�y�����fa���rt'a�f i;� 
nitiuJ! Dynamos, Magnetos, ( � O \·­
ernors, Coils, Pl ugs, etl ' .  \\-'ri tle'  for �illtt'ri JlL.'tth·r. The J)o.ytoll EI('et�le81 Mfg. COInpnn,-. � o. lin �outh St. Clair St.,  Hayton. 
Ohio, Co S .  _-\ . . 

::\" e w  Yo! k st�c k  c:l.l'rie(l hy Chlls E. ' h I ler. 97 Reade Street, N. Y . ;  Phli a(it' iphla Office, T h e  Hourse ; ( ' h h'ago Office, 1 9-n La Sal lt' Street. St. Louis stock can-ied by A. L. Dyke, L imnar Building. 

.A. :R.  :a 
R O LLER BEAR I N G S  

for al1 purposes. 
See March 1st issue of this papet. 

A PE RFECT BEAR I N G .  
DURABLE.  G UARAN1 EED.  

Sena jor Booklet 27. 
AMERICAN ROLLER 
BEARIXG COliPANY, 
32 Binford Rtreet, BO!ilton. Ma88. 

T H E  MODER.N AUTO 
ELMORE AUTOMOBILES. 

Practical, Durable 
Efficient. Easy to 
��e';,j� °fi01!'£le ��l 
i n d e r  m o t o r .  
smooth Illiding mo 
tion . 2 models, $80(). 
$1500. Get further mformatlon free. 

WE MAKE A SPECIALT Y OF 

G REY I RON CASTINGS 
F O R  AUTO M O B I L E  WORK 

UTICA STEAM E N G I N E  AND BOI LER WQ R KS 
UTICA, N. Y. 

TRUSCOTT MARINE 
MOTORS. 

The sim)llest, 
most powerfu l ,  aud 

speed g:::.,::t 
enaines 

of tlieir class upon 
the m arket. 

Made Ringle, double, and tri ple 
cylinder. hoth two and four 

cycle, ranging from 1 to <10 H. P. 

Oatalog jO'l' the asklno. 

Trmcott Boat Mf�. Co "  
ST. JOSEPH, MICH. 

MARINE Motors 
2 to 7 H .  P .-$95 to $220 

Have more practical features, fewer parts and 
require less attentiOu '  in operat ion than any 
machine in th eir class. 

C. L. BAR KER. N O R WALK, CONN. 

'D L H OLDEN REAL ESTATE TRUST B LDG PHILA PA 

RSic-EALED ICE .MACH INES S E E  F I R S T  PI\ [ S(I U'-IT, F I (  AMER I CAN S t P T  2 \ a l).� 

SELECT A PEN 
Suitable for your handwriting from a sample card of 1 2  leading num-
bers for correspondence. sent postpaid on receipt of 6 cents in stamps. 

SPfNCfRIA N PfN CO. 
349 Broadway, New York. 

ELECTRIC LAUNCH MOTOR. - THE 
design in this  pupp.r is for It motor of unusual simplicity 
of constructi on , w h i ch can easily be built by an amateur 
at small cost. It is  intended for a boat o f  about 24 feet 
9ver all an d 4: feet 6 ipch es beam. drawin� 18 incb es. and 

�e�ac���� OfIlY��rre,t!��g ���� �a��t!. 
a 

S�e
e
eed8gtE������ 

A,mRICAN SUPPLEMENT. No. 1 202. Price 10 ('ents by 
mail, from this office. and frqm ail newsdealers 

BACIUS 
GAS It, GASOLI N E  E N a l N E  

S i m p l e ,  Eco nom ica l ,  D u rable .  
S u itab l e  fo r a"  k i nds of work. 

BAC K U S  WATER MOTOR,  ch eapest power k nown . 

Write for circular and prices. 

BACKUS WATER MOTOR CO .. Newark, N .J . , U .S.A. 

Patents , Trade Marks ,  
C O PY R I G H TS" etc . •  

Ad dress MUNN a co., �rlf.�::�8. 
Office of the SCIENTIFIC AM ERICAN 

861 Broad" ay , New Y ork. 
Branch OffiCE> : 620 F St., WBshJnaf;on, D C. 

Hand-book Sent Free on Application. 

Remove-rl to 182 Mllk 

Mauufact ory Established 1 '61 .  

L EA D  PENCILS, COLORED PENCILS, S LAT E 

PENCILS, WRITING SI,AT ES, INKS. STATIONERS' 

RUBBE R GOODS, R ULE RS, ARTISTS' COLORS. 

78 Reade Street, New York, N. Y. 
GRAND PR I Z E ,  H ighest Award ,  PAR I S . 1 90 0 . 

BRENNAN GASOLINE MOTORS 
Of ,he highest effi ciency and latest approved l'.attem, 

�!��t�r�u'i,�I'i;g s��'ii 
q ui ck to .tart. En 
sure economy of fue1 
and are free from vi .. 
I , ration. Built on the 
fo ur - cycle principle 
r.nd have Ilrear dura­
bility. In two distinct 
types-horizontal for 

automobiles, ve.rLlcal .for automobiles and boats • . 
BRENNAN MFG. CO .. Syracuse. N.Y., U.S.A. 

A lso f01' BromIde Enlarging, Copying, Photo-Engraving. 
Intensely brilliRnt. very portabl e, burns kerosene, costs 1 cent per hour. Send for l i sts in cluding Stereopticons, Moving Pictures, Slides and M l Croscopes. 

WILLIAllIIS, BRO WN  & EARLE, 
Dept. 6, 918 C hestnut St ..  Philadel"hia. 

BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SU PPLEMENT 1 I �3. 
Price 10 cents. For sale by Munn & Co. and all news_ 
dealers. Send for catitlo.rue. 

? ? ? • • • 

What Do You Want To Buy ? 
We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 
Novelties, Special TooLs, Machinery. Equipments, New Patent LABOR SAVING DEVICFS. 
MUNN " CO., Publlshen of the SCIENTIFIC AMERICAN, 36 1 BR.OADWAY, NEW YOR.K. 

© 1902 SCIENTIFIC AMERICAN, INC.
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H EN RY CARE Y BAIRD & CO • •  
IND'CSTRIAL PUBLISHERS,BOOKSELLERS & IM PORTERSl 

!'II 0 Walnut St •• Phi ladelphia, Pa. , U.S.A. 
� O u r  1I,Te w  and Ri'I'isrd Catnlogue of Practical and 

Scit nU/ic Books, U2 pagf's. til'I). ;  a Catftio{JIM of Books on 
.JIl'tallH rgy. Jl i n inq, Prospertin(l, .Jl l n era1oflY. GcoiW1Y. 
A8�allill g. A )l {f i'1Jsj,,�. etc . :  a ('u ta /oli nI' �)f Book; on :o- temIL 
a ll d  the Steam E n ginf', .Jfacll ina!J. (,i-e;  (1- Cata/(JUHI' nf 
Books on Sanitary Scifnce, Gaij Pitting.  Plum b i , i (}, etc . ,  

and our other Oata f,ogue,,, and ()irc u lar,"!, till" wholt' <;(oJI'fl'ina 
I'l'cry branch of Science uvpUea to the A rts, sent :t frf and 
free oj postage to anyon e iH anll part oj the tvo'rld 'who 
will 111/;-n ish his address. 

Vulcanizer door dosing apparatus, T. H .  
Hyde " . . . .  " . . . . . . . . • • . . • . . . .  

Wall ti e or bond, P _ Hallshill . • . • • • • •  , . ·  
Wardrobe. G.  Bot ? .  . . . . . . • • • . . .  
'\\�arminr.: tm g". T .  O ' DonnPll . . . . . . . . . . . 
'\\�ashboard holdt'1". C. I I .  B a k e r  . . . . . . .  . 
'\\�ashing m a chille . .  r. ·W c)t'l'ndl . . . . . . . .  . 

703, 345 
702, 944 
703,173 
70:{, :�51 
70�,2�4 
70: : , :{t)o 

"�a t (>l' , n eW ,  and til 't ' p l'oof I't1N1l)(. I:-!i t l O H .  
.J. � \. .  lI p a n.," .  7U: : ,  I U! I  

,,"'atpl' . t'loRi'l Hushing t a u k  01' eistt' l'lI , .\ , 
Knell,  .Jr . .  , " . 

",Vater h e u ti.'l', Rulnllel'gl'll , U. C. PiUllP.r . . .  . 
"�att'r llwtt-' l', d i R k ,  \Y . 11. Lurrube(' . . . . . . . . 
"\Ya t p l'  Illl)1' iJO i lN' ,  H. Jallcbh..'h('k . . . . . . . . 
,,7atPI' pilli' stop a wl \Yllstp, E.  HmYlRlHl . . . . 
'W' a t p :' whppl IW I l Rtoek eOllHtrut't iol1 .  Ri<'l\:p,\" 

... '\[ BUrIlf'R . . . . . . . . . . . . . . . . . . . . . . . . .  . 
\\'a t p l' whppl s�' s t PJll, tu rhil l i ' ,  _\.. . Gh'sh'!' . 

I \YpaVPI'H'  dt'Rig-llH.  Ill u k i l l g, iI . )lackintoHh 
70: : , 2 Hi 
70:; , I l;:)U 
7f l;L2.sfi 
7U:!. !),s3 . \\,pighing m R e h i w ' ,  <...;. • •  \ .  )loOI'i' . . . . . . . . .  . 

is technical training for 
the work in which you 
propose to succeed. For 
ten years we have been 

training ambitious people , 

to succeed. 

Write to-day for circu­

lar showing how you can get the 

T E C H N I CA L  
T R A I N I N C MBA1L 

required by a Mec!'hBnl(>sl Enlr1neer, M('chan­
leal Draftsman, Steam Engineer, Electrical 
Enarlneer, Electrician, Telephone EnlPJleer, 
Civil Enaineer, Surveyor, Mlnin.: En&,tneer, 
Architect, A r<>hiteetural Drafts man, Slen 
Painter. Letterer, Analytical Chemist, Orna_ 
mental Designer, Bookkeeper, Stelloarrnpher, 
Teacher, Cotton Mill Superintendent, Woolen 
Mill Superintendent, to Speak Frencb, to 
Speak German, to Speak Spanish. State posi­
tion yon want. 

International Correspondence Schools. 

EARN 
Box 942 ,  Scranton, Pa. 

M 0 R E StUd.Y in spare time. 
W e  t e a c h y tl U 
what you need to 
know to earn more 

in your own businefls or anoth er Engi n eering, 
U rattinu;, Art, A rch i t ecture. :Jlining, lUetal­

llJ�·!k'ke��r,������. �tenograpby, J oul'nali sm, 

Write for free catalogue 6. with full particulars. 

W' Special Discounts lV-o'W. � 
T H E  C O N S O L I DAT E D  S C H O O LS , 1 5 6 Filth Ave " N. Y .  

Including the enited C'orresponrien{'e �chools anri others. 

ROSE  P O LYTEC H N I C  I N STITUTE 
A College o f  Engin eer!ng . )'If>chanical, Electrical, Civil 
Engineering ; C hemical Courses ; Architecture. ��xten 
si 'le s b ops, llodernly equipped la borat ories In all  de­
partments. Expen :ses low. 20th yea r .  }j'(;.r catalcg 

address C. L. :M ]1� �S, President . Terre Haute, Ind. 

RHODE ISLAND COLLEGE OF 
AGRICULTURE and M ECH ANIC ARTS 

KINGSTON, R. I .  
A technica l -scientific college for young men and young 
women. Courses in Agri culture, ),lech anical and li�lec­
trieal Engineering. C h e mh;try , B i ology and G-eneral 
Seience lead to th� dpgree of B. S. Preparatory Dp­
partment. Dormitorie�. Tuition tree . Rend for i llus­
t rated catalogue. 

J. H. WA S H B URN, 

�� i 1��I�!�n� pe�!��: 
rp will not blow or jar out. 
I�� f:i�eaa�!��gi��\i��tht. 

lIght. 
1 '1' ����d\��l�I��;o

Stb�ift�t 
IT burns kerosene, i: Send j01' book ( free ) .  

R .  E .  D I ETZ C O . •  60 Laight Street, New York .  
Mention this paper and get special clisC01tnt. 

�ESTA B L I S H E D  1 8 4u .- ....... ",." ,.,,..,. 

Fastest, simplest, handiest, most practical and aurable, low· 
priced calculating m:lchiue. Adds, Subtrads, Multiplit:;:, Dh·ides. 
Cannot make mistakes. Compute'> Illlle colullms simultane­
ously. Sayes timl<, labor, brain. Lasts a lifetime. Booklet free. 

C. E. },OCKE MFG. CO., 
25 \\T alnut. St., Kem�ett, Iowa. 

MADE $ 1 05 THE FIRST MONTH 
writes FRED. BLODGETT, of N. Y. J. L. 
BARRICK, of La.,  writes ; "Am making 
$3.00 to $8.00 every day I work." MRS. L. 

M. ANDERSON, of Iowa, writes : .. I 
made $3.80 to $6.50 a day ." Hundreds 

doing likewise. So can you. 
$5.00 to $10.00 daily made pla­
ting jewelry, tableware, bicy­
cles, metal goods with gold, sil. 
ver, nickel , etc. Enormous de· 

�·�it��':e� J:::.h you fREE. 
Q. GRAY & co., Platlne Works, A. M.iami Bldg., Cincinnati, o. 

50 Y E A R S '  
E X P E R I E N C E  PATENTS 
TRADE M ARKS 

DES IG N S COPY RIG HTS &, C .  
Anyone Ren ding" a �k etch and de8cri ption m ay 

q ui ckly ascertai n o u r  opinion fl.'ee whether an 
ITlventiou 18 probably patentab l e. Commun ica.  
tions strictly confi dential. H andbook on Patenti:.l 
sent free. Oldest agency for securing patent8. 

Patents taken through Munn & Co . receive 
speci,aT noNce. without charge. in the 

S�itntifj� Jlmtri�an. 
A handsome ly illustrated week l ;;- .  Ln rg-est cir· 
culation of any SCientific j ournal . '!' prms.  $3 a 
year : four month 1 $1. Sold by all n ewNdeal ers. 

MUNN & CO . 36 1 Broadway.  N ew York 
Branch 01!lce, ti20 F St, Wasbilll(tOD. D. C. 

\Yimling spool s ('lm4t'(1 ('nilI 'd.  ul:l f'hinf' for 
Cl'nSR. n.  H,ipti'l ·  . . , . .  ·. . . . . . . . . . . . . .  70;;, 001 

'Yin dow , II. I. O ISPll . . . . . . . . . . . . . . . . .  7n:�, 150 
Vnndo,," a t ta f'll mP ll t . It. H a m i l ton . . .  . .  7u;�, 252 
""'il'(' winding dpvic(' , llli't;.ll ,  R .  F;.  Fo",lt,l' 70:�, 1 20 
"-Trench. Sp(' Pipe \\"[,Pl1<.'h .  
,,"'relleh,  G .  H .  BOYfl . . . . . . . . . . , • . .  " . . . . . . 70:� , 2:30 

DESIGNS. 

SllOOllS,  fo rk s . i ' 1  e. ,  b a ndle for, C rees & 
Conrt . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  :10 , ! JU:: 

Spoons, fork!:', i ' t (' . ,  bandit·  for, �\ . E. IJa t h a -
\va�- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . •  35 , 964 

SPOOllS, fOl'k�. t' t e  .. h a l l llie for. :S o  A. K p l ll' l" :�rl . Htj0 
T rim m i l l g , ( : .  II . rruy lo l' . . . . . . . . . . . . . . . . . . . .  ;);', !lU8 
T�-lW, fOll t of iJOl'di'l ' ,  H. B a rth . . . .  ;{5, HGG, ai3,DG7 

TRADE MARKS. 

Aluminium amI a l um inium allo�' 8 ,  Pitts-
llUr� Hpflud iol l (',0 . . • . . • . . . . . . . • . • . • • • • • ;��, ;)2;� 

}I..H :ln t i lllula l'bJ l ,  I I .  S.  Clark . . . . . . . . . . . . . . 3H,fi1 2 
C igarettl' lla}l( 'I '  a n d  l.'iga l'dtt ' tulws, C .  

(, i gH��� ll�:llOki'l;g' 
. '

u
'
l;ti . �,h·,:,�·il�g· · 't�,i;a'(:e: �', 

. '
��l;'� :�H,rl()n 

� l l l l tr ,  LTpmH1I 1 I  & \\'i leox . . . . . . . . . . . . . .  ;�.s, [):!O 
COI'S(' ts ,  C .  U u i llot . . . . . . . . . . . . . . .  . . . . .  a.s, ;)Ol 
( ' o l'�ds, Ro;ntl \YO l't't'stt' l' Corset (' 4 1  • .  :1X, fi02, ;� !:-l . ;)U:: 
l ) ;. liry goods, el'l' t a i u  n<l llll'd,  Star :.\l i lk ('oolt'l' l 'ompan�' . . . . . . . . . . . . . . . . . . . . . . .  . 
f ) 1'l'S:--:; sh i pllls , C a n field Rubber Co . . . .  as,·tUD, 
DrillillgS awl slwt'tings , (.;..  L.  .Muntgollll'ry 
F n h l'ies,  cottOll,  \Ya rd ,  Hanbury & C o  . . . . .  . 
Food t'ompoUlHl , t't:'l"taill naIlli'd IW<l l t h ,  

:�H, G 1 ii 
as, Gou 
as,;'l )(j 
:�x . ;)o,s 

Dal'm8tadt ( ; i ' l'lll H n  Food Co . . . . . . . . . . . .  :�S , 01 Z 
Food . stoe]\:. ( \' lI t rn I Stoek Food Co . . . . . . . . . >.s. �I1 . .  
Fuug'il.'i<1t'K a H d  illseetieidt'8,  Bo\\'kp l' I u st:'t'-

tiC'idt:' Comp<llly . . . . . . . . . . . . . . . . .  :�.s , G l :� 
(';'platill,  Kingpn' :.\Iauufat'tUl·iug Company . . a�, il l !l 
(';'plntin IH't'pn ratioll . for ta hlp df'ssprts ,  (;.],0-

<.'P1 'S  Sp('ei a lt�· )Ifg. Co . . . . . . . . . . . . . . . . .  . 
JIarnt'RR and hOllVh·R , F r<lllk S. D u l'l' Co . . .  . 
on, lllachilw, ( ' . �lH'll k h('rg Co . . . . . . . . . . .  . 
OilR.  (,f'rtain lwmi'd Ill h r i f' a t i llg".  C .  Sht'uk-

IH'l'g" Co . . . . .  . . . . . . . . . . . . 
PPllR,  Esterbr()ok fHpt'1 Ppn :.\Ialll1fa c·tll rill g" 

Co . . . . . . . . . . . .  . . . . .  :1S. 407 . 
:-;alv<', N ational Drug & PharmacHI Co . . . .  
8hep t i n gs, Bplton )finl:' . . . . . . . . . . . . . . ;�8 , :)OJ. 
Hhirtings,  shp('till gH . H IltI <lrillR. E. L. Snf-

:1R, ;.1 X 
;{S. rl2-! 
;�S. 521 

fN'I1 . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . :�.s , rl1l 7 
�onJ), toih·t,  Lamhpl·t Phal'IllH( 'al  C o  . . . . . . . .  :�S, f:i l 1  
TnhpR. vialR. hOX P i"l .  vUN'inatioll shii'lus , antI 

wrappillg" Rhi'i ' t R .  ( 'ol lapRi hlf-' , Trnll :olIJa l'p n t  
CplluloRi ' Prod u (· t :o: Com pa ny . . . . . . . . . . . .  as,f:il 0 

LABELS. 

"Fl' l'l' Malt \Yillt' . "  fot' mprl i (' i ll l ' ,  L.  Porg�'R 
" :.\Iorton ' s  Rw(,pt f-inYokpJ'R, " fol' f' i gal'f;l. 

Schmidt & ('0 . . . . . . . . . . . . . . . . . . . . . . . . . . 
" :-; t andard HHllitary �l a n ufHctUl'illg' ('0 .•  Pi tt H­

burg, Pa . . F. H, A . .  " for Ran i ta r�' wa l'l',  
StalHla l'tl Sall i t a l'Y )Ifg-. Co . . . . . . . . . . .  . 

" Svpuckt :.\l alol't BnUIVill , "  fnr nlP d i (' i l l i ' .  B.  
Linutjvist & Co . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"The Lit tl l ' (j ia n t , "  for til'i' I 'xting"u iRI1 PI'R, 
Little- G b lllt Fin' Extillg'lliRhi' l '  ( 'n . . . . .  . 

PRINTS. 

!I , 2-ln 
n, 2-t-t ' 

H. 2-t7 

O , 2-t;) 

n. 2-tN 

"Vomino Dot , "  for a g'alllt'. (';'. H .  H a i li' .\' . . . . 52'-) 
")Ialt  Too, " fol' f'P l'! 'Hl food, �hl l t  Too Flakp 

}<'ood ('0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52 i i  

A printi:'u coVy of thp specitieatioll a mI (iraw ill;":; 
of ally pah'llt il.l the fO I'i.'goill g list, Ol' auy patf:'lIt  
ill  pL 'illt iRsued silli.'i:' 1 8H:1, will hi' furni sht,u from 
this olliei.' for 1 0  ct'n ts , p J'ovifli't1 thl' ]lamp an'.l 
1l l lluhpL" of thp patplI t di:'si l't'd and tbp <latC' hp 
gi Vf'll . AddrpsR MlI1l 1 1 & Co . •  :;01 Broa dwn y ,  l\'"t·w 
Y o r k .  

Canadi�n patents m a y  now bp ohtai ned b y  tll(' i l l ­
veutors f o r  any of the illvpntions I l a m p d  in t h e  fort'­
going list. Fol' terms and fn rthi:'r partienlars 
address Munn & Co.,  361 Broadway, New York. 

HINTS TO COR RESPONDENTS. 

Names and Address lllust accompany all letters or 
110 attention will be paid tbf'reto. Tbis i s  for 
our informatioll and 1I0t for publication. 

References to formf'r articles o r  answprs sbould give 
date of papi:'1' a n d  pagi-' or llumhl'l' of question. 

Inquiries not anl5iwpred in l'eRROllallle time should bi" 
repeated : COIT(' spondpnts will 1Ii:'UI' ill m in <l that 
:-lome unSWt-'rR ri:'quire Bot a little l'Psl'Hl'ch, awl,  
tbough we pndf'uvor to reply t o  all either hy 
li:'tter or in thiR dppartmcnt, f'tl('h mnst t a J� 1 '  
b i s  turn.  

Buyers ,vishil1g to pnrchas(' any a rticlp not advPl'­
tised in our t'olumns will lip fu rnif;lhpd with 
addrPRSPi'! o f  h OllRf'R manufuctnring 01'  ('a rr.v i n .g" 
tbe samt'o 

Special Written Information on rna ttpJ's I)f JlPl'son:t  1 
rathpr than gf'lwral intprf'Rt (':1 1 1 1101  hI'  f'X pi·(·ted 
without l'f'mlllleration. 

Scientific American Supplements 1'('fplT('(1 to may hp 
had a t  t he' ofu('p . PriN' 1 0  C'PIItR paf'lL 

Books l'efp l'l'Pil to promptly snpplii'd Oil l'f'("cipt (·f 
prif·e.  

Minerals sent for p x n m i natioll sh ould hi' d i s t i n (' t l y  
JJl H l"kf'fl (II' l a hplpil 

( 86 2 8 ) K.  H .  M .  writes : I wish to use 
a sfn a l l  hn nd-fE'f'o a rc' lamp using ' 1/� �ineh car­

bons. on a l 04-yo l t  a l t e rnating current c i r c u i t .  

''' i l l  you k i n d l y  te l l  me how mudl and what s i z e  

i l'on wirE' I )';ho11 l <1 use as a I'f' RiRtanee toil  f o r  

thiR lamp 'f Hhoulrl the wire be barE' o r  ('ov­
ered '! A. A rheostat can be made for a hand· 
feed a rc lamp to consume 10 amperes with 
about ,,00 feet of No. 1 2  German silver w i re .  
Bare wire is  t o  be u s e d .  a s  the heat w o u l d  
b u r n  the insu l ation and m a k e  a bad odor. 
Twice the quantity of iron w i re of tllP same 
size may be used. The rbeostat shon l d  be 
madE' RO aR to hp vn l'iprl anO: adjllRtf'd to the 

condition of carbons and C U lTeut.  

. . o r  Record tireR 
ewuiu,m,mt on all our bicycles. 

,'-,'fl'onge8t (lIICll'Ontee. 
We SHIP ON A P P R O VA l, 

C.O.D. to nnyone VJithoui a cent deposit 
allow 10 DAYS l" REE TRIAL 

purchase is binding. 
5UO good 2nd· hand wheels $3 to $8. 

Do not buy a bif'yde until you have written 
for 0111" t l'PP ('n talognes with large photographic 
engraving'S an i full descriptions. 

eomotive.- B v  Herbert T. \Valkel'. A valnable Rerl f'S 
bv a m em ber of the ;.Jat i onal H..atlway )Iuseull! ( ' o m  mit_ 
H�e. '1'11 e  locomoti ve from 1S25 t o  date i s  descri he(l :l.11d 
i l lustrated by can�fu l nrawi ngs, great attention being 
given to historical accuracy. 2] illustrations. SCIRN­
T I F IC A:MER] CA� SFPPLE}I EXTS 1 1 1 � �  1 1 1 3. 1 1 1  t ... . 
Price 10 cents each. For sal e by Munn & Co. and all 
newsdealers. 

MEAD C YCLE.' CO. Dept. 5 9W ,  Ctlicago 

CONTROL OF FIRE. -VALUABLE PA-
per on tIre extin,g uishmerit .  Rc n :NTH'I(, A .:M ERl(,A� 
S (TPPL l" l\IENT 1 1 :1 ... . PrJ ('O 10 een ts. fror sale by 
.'\l Ul1n &, Co. and all newsdealprs. 

Insure your property against deeay . A few 
) dollars in Sun Proof Paint will do It. Guar­

anteed five years . Adviee and book free.  

PATTON PAINT CO. 227 Lake St . .  M i l wau kee ,Wis . 

! machine anct an occasi 'lnul kicli: keeps it I g-nin,g . Hf'JI(i fnr nnr Rookl,et. 

I SLOTKIN &: PRAGLIN. 
i 1 4 5 A  M u l b e rry S t . ,  N ew York.  

THE NEW MARSH MOTOR CYCLE 
Model 1902_ Price $175. 

A Gasol i ne "\lotor made wit.h cra11k-disk, shaft ill one piece. extra strong beari.ng�, exhaust val vp mecil anit-'m entire l y  witllin ba.se. perfect Inbr l ('uticn , �pcm'{'Q ng:.  inst du::-.t,  eurtmrettcr of the fl oat­feert type wlli.Jh has J'(�a('he(j  the gre:l.test pf'rfet'thm. This :Motor Cycle is the J atef't a cqu isition ! 1l t h e  art . llade o f  the he:-:t materi lll ,  f'i m pl t' anti perfeet i l l  evpr v uetaiL ConEtt ru.cted by high t' killed expprts i n  evpry departmen t and Is w ith out a peer. l-i'ull de:-<criptiv{-' eircu !ar OIl application. 
M O T O R  CYCLE M A r. U FA C T U R I N G C O . ,  Brockton ,  Mass . ,  U .S .A .  

---- --�- -

ELEVAT I N G  - C O N V EY I N G  ,5>� �" �5� '" 

POWER TRA N S M I S S I O N  MACH'Y • � .\. �'"«-';".p�,�� 0"" 

COAL WAS H I NG M A C H I N ERY � �oC>� �; �"d' 

Coal M i n i n g  M ach i n es 
E LECT R IC M I N E  LOCOMOTIVES 

P O W E R  C O A L  D R I L LS 
COAL H A N D LI N G  M A C H I N ERY 

Coasts ou 

Balls. 

Write for 

Circular 

Box X. 

D RY I N O  

BRAKE F R I C T I O N  I N  C E N T E R  O F  H U B .  

Simple. 

9 Pieces. 

Light. 

Guaranteed 

Satisfactory. 

T H E  BA R W ES T  C OAS T E R  BRAKE C O . ,  83  Chambers St . ,  New York. 

Steady Light w ith Gasoline 
..,. Engines • ..,. 

16 to 300·li!(ht dynamo.. The. only 
dynamos made that give right results. 
Write us. 

The lIobart Ele('trh' )It'2'. Co., 
Troy, Ohio. 

M AC H I N ES s. R WORRELL, 
• Hanni bal . Mo. 

MODELSICHICAGO MODEL WO R KS 
17.9 £ MADISON S T  CHICAGO IL L ESTABLISHED /867 W R t T F  F O R  CA1A L O G U E  OF M O D E L.  S U P P'Lt E S  

Cem ent Books .  �g7l\fgn:.:�
e

c�;;,r���
n
�s�:�,P5ll�: 

Cement  and E n g i neer i ng  N ews , 162 La Salle St., Chicago 

Experimental & Model Work 
(fir. & (UZ1'1Ce free. W m .  (j.arda,m & Son.45-51 Rose St.,N. Y. 

C A TA L. O G  E. S  r R c. £.  
a;, U N I O N  M O O H  WORKS 
w 1 9 3  CLARK CHIC. 0 . ' 

���� /TYPE WHEELS. MODELS  s... [XPERIMENTAL WORK. &MAl.L MACHlltERY 
_�\lEl .. T1E5 8<. ETC. NEW.10 STENCIL WORKS 100 NASSAU ST tII .T . 

N O V E LTIES  & PATENTED ARTICLES 
Manufactured b y  Contract . Punching Dies, Special M a  .. 
cbi nery. E. Konigslo w & Bro . •  1S1 Seneca St. Cleveland,O. 

V O LN EY W. M A S O N  & C O . ,  

Frict ion  P u l l eys ,  C l utches & Elevators 
____ P�. R

�
O V I D E N C E ,  R .  I .  

I CE M A C H I X E S, t' orli ss Engines, Brewers' 
and Bottlprs' jlIachinery. 'l'H�J VILTER 
MFG. CO . •  SH9 Clinton Street . Milwaukee Wi s . 

"'ODD · · · ·  �NGD I."IN6 A IRR Z/He fTCH/NO L I\J-\..Y 5()9#H.·ih/ngl'/?/I.5r. 
H.4LF TONE · u"k/rL /011' PIneL" AN .... o;;;tHPLES BVfFALO /Il Y 

MODELS & E X P E R I M E N TA L  W O R K .  
[nventions developed. Special Machinery. 

E. V.  B A I L L A R D .  Fox B ldg  .. Fra n k l i n  Square.  New Y o r k .  

N O "W" R E A D Y .  

Cotnpressed Air 
IT S 

LA R G E  8VO .  

PRODUCTION, USES AND AP PLICATIONS. 
By GARDNER D. HISCOX, M. E. 

AUTHOR O F  " ME C H A N I C A L  MOVEMENTS." 

820 PAG ES.  547 I LLUSTRATI O N S .  

PRICE, bounj in Cloth, $5.00. Half Morocco, $6.50. 
A cOlnplete t reatise 0 11  t h e  subj ect of Compressed Air, cOl1tprisi n g- its physical and operative 

properties frotll a vacuum to its liquid fornl . Its thermodynanlics. conl pression, transntissio n ,  expall­
sio n ,  and its uses for power pnrposes in tllining an d  engineering "\vork : pncumatic lnotors. shop tools, 
air lllasts for cleaning and paintill g.  The Sand Blast .  air lifts . pumping of water, acids and oils ; 
aeration and purification of 'water supply : railway propUl sio n .  pn eum atic tllhe transtnission , refrigera · 
tiOll . The Air Brake. and n u m erous appliances 1 11 v;-hich C'onl presse(l air: is a most convenien t a n d  
economical vehicle f o r  work-with air tables of compression , expan sion and physical propertieR. 

A most comprehensive work on the Rubject of Cotnpressed Air 

� A special i l lustrated ci rcular of this book � 
� will be sent to any address on application . .....& 

M U N N  & c o . �  
Publishers of the Scientific American,  361 proadway, New Yo rk. 

© 1902 SCIENTIFIC AMERICAN, INC.
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AGAINST· LOSS OR. 
DAMAGe 

TO PROPERTY AND LOSS·OJ>· .LII'e 
AND llUURY" T()oPERSONS OAUSIID·BY 

Winton Tourlnll Cor-Tonneau Detachable. 
Price -Complete, '2,000. 

WO��:�ffi�\:l8Jbiif �ii:�n<il
::�';f�n;hi�,o���

o
�:�l�e� ! :�l!5 ;lbb�� 

winner in the lOo.mile nOD-stop endurance contest. 
New catalog at your service. 

The Winton Motor Carriage Co .• C l eve land.  0 .• U.S.A. 
NEW YORK. CHICAGO. BOSTON, PHILADELPHIA. 

��r!��i!iEsl • Flr�t Pl"lze.-81 Yl'!hicles entered, including every make -i • of prominence in Cnited States and foreign. clio J,ONG I S J,AN D 100·MILE 
clio CON S1:MI'TION CON TEST. 
41- Fll"8t Prlze.-Least fuel consumed of any steam carriage. : NEW YORK TO SOUTHPO II T : 100.MILE NO·STOP TEST. 
Aa. First Prlze.-Blue Ribbon Winner. 
,... PHILADELPHIA SHOW. ! 41- FIrst Pl-Ize.-Bronze Medal for best construction. ! DI8tributlnc Depot8.-Grout Bros., Orange, :t'dass. 
; Park Sq. Auto. Station, 43 Columbus Avtl., Boston. B. L. i 
.. Wright, 561 E: 141st St., New York. ChaS. E. Throop, 80 
• ��:�r�, ��j�O

,
�'e YHar'ftcy��

t
&
v
e:��. �

o
�:, 7:2?A�i: �!:: • Philadelphia, Pa. 14 Mortimer St., London, W., England. 

I.���� •••••• ���� II·�" ((II (TU IL 1P1:�fM .. �� 
. :-- I'J "EPr TRYI'" C·N·BULY.a Co. . IF·Vo .. HA'v · HD1"B� ,* £HICAGO ' I l� U'S'A-

Scientific Americal\ 

WITCH 
PROTEOTION 

The .Jas. Boss Stiffened Gold Watch Case. 
are an improvement on solid gold cases. 
They are stronger and won't  bend or dent. 
Made of two layers of gold, with a layer ot 
stiffening metal between, welded together 
into one soUd sheet. The outside layer 
contains more gold than can be worn 011 a case in 25 years, the time for which • JaB. Boss Case Is guaranteed, 

las. Boss s'::i.id 
Watch Cases 

are recognized as the standard by all jewelers. They are Identical with solid gold cases tn appearsnee and size, but much lower in price. _ Don't accept any case said to be II Just as 
• good " as the Boss. Look for tile Keystone trade-mark. Bend for booklet. 
The Keyston e  Watch Case Company. Philadelphia. 

Orient Motor Cycle. CHARTA�� p��G I NE  
USED BY A N Y  ONE 

PRICE $ 2 5 0.00 
Fitted witb t.he New Orient 3 H. P. Motor. 

Speed over 40 Miles per hour. 
The Most Powerful Motor Bicycle In the World. 

Write jor Particulars. Agents Wantea. 

WALTHAM MFG. CO .. Waltham, Mass. 

STEWA R D'S WO N DE R  
The Exponent of H1gbost An In 

AOETYLENE  B U R N E R S  Sample25c.in stamps Ask for catalogue C . STATE LINE MFG. CO . •  Chattanooga, Tenn., U. 8. A.  
1(17 Chambers St . . New York. 

FOR A N Y  P U R POSE 
Stat lonar ies .  Portab les ,  Sawing  lJutfi ts. 

H o lsters,  E n g i nes  and Pumps.  FUEI,-GmlOl1ne, Gas, Disti llate. 
S:!f;:.;�::asm:s�t! �a,;:::'j.";,�v':,.ndNr.�' 
CHARTER GAS E N G I N E  CO .. Box 1 4 8 .  STERLING.  ILL. 

-G A S M O B I L E-
STA N H O P E .  S PECIAL,  S U R R E Y  and TONNEAU B O D I E S .  

9 , 1 2  and 2 5  H .  P .  SPEEDS,  2 5 ,  3 0  a n d  4 0  M I LES . 
H I G H EST F I N I S H .  BEST WORKMAN Stl I P. 

---I M M E D IA T E  D E L I V E R I E S,---CRUDE  ASB  ESTOS '  AUTOMOBILE COMPANY OF AMERICA 
M arlon, Jersey City, New Jersey 

D I R E CT F R O M M I N ES ������������������������������ 
P R E PA R E D R .  H .  M A RT I N ,  

ASB ESTOS F I B R E  OFFICE,  ST. PAU L  B U I LD I N G  
for Man ufactu rers u s e  220 B 'way, New York. 

.u it isn' t  an Eastman, it isn't a Kodak 

A new folding 

KO D AK 
for the pocket-almost for 
t h e  v e s t  p o c k e t, a t  s i x  
dollars.  M a k e s  p i c t u r e s 
1 �  x 2� inches, loads in 

d aylight, has a fine men­

iscus lens,  bri l 1 i an� finder, 

automat ic shutter-in fact, 
has the " Ko dak quality " all 
the way through. 

Scalos AU varieties at  lowest prices. Best Ranroad Track and WRI(on or Stock Scale. made. Also 1000 useful artICles. Including Sate •• 
Money. LiI�:�.lf����e�oB!��C�'i\ro���iJ��o�'i� 

" BUFFALO TON NEAU " L1Khtc��Urlng 
Tbe only onemade selling for I e s s than $1.500. Has all features found on hlgh·priced ve· hicles. Longwhe'll base for easy rid_ 
�Ue' i>�F�� t�':t:: Ing. S i x  Brake Horse Power Mo­tor, E. R. Thomas make. Detacbable 

MODEL No. 16 ;syn�I��' sp��:r�� miles per hour. Write for catalog and prices. 
Buffalo Autom obi l e  & Auto·BI C1b 1 1 90 N iagara St., 

Bnffalo, N. ,. ,  We make World's Record Auto·Bi. 'AS OR GASO LI N E  E N I I N E S 
The " PEJlR��SS� �:dO�l�ANDEM " 

Unexcelled for Economy and Regulation. 2 to 60 H. P. 
Write us for Catalog. Northern Enalneerlnar 

. Works, 641 Atwater Street, Detroit, Mich. 

GAS ENGINE 

WIRELESS TELJj;GRAPHY.- SOlEN':" 
TIFIC AMERICAN SUPPLEME"T Nos. 1 '.l l :1 . 1 3 '.l " ,  
1 3'.lS and 1 3'.l 9 ,  contain illustrated articles on tbis subject by G. Marconi. Additional Illustrated articles by other authors are contained in SCIENTIFIC AMERI­CAN SUPPLEMEN1' Nos. 1 1 24 .  1 1 3 1 . 1 1 ' '',  1 1 9'.l,  
M!l,; a tv�1J!bI1 tr��t���J �g�;,ss I.:J�;�.&'t&�rs �g� 10 cents each from tbis office. and all newsdealers. 

RESTFUL SLEEP 
In Camp, on the Yacht and at Home. 

"Perfection" Air Mattresses, 
CUSHIONS and PILLOWS. 

Style ���J'O�i��r::I!Uv�,::, ��A�re��tached. 

Clean and Odorless. will  not absorb moisture. 
Can be packed in small space when not in use. 

m- Send jor lilustrated. Catalogue. 
MECHANICAL FAB�IC CO. ,  P�OVIDENCE, �. I . 19.�"�P.§ 1 FRE!E=! s�!!RCE 

For Marine, Automobile o r  Stationary I N. Y. CITY 
Engines. Ful ly Guaranteed. 

Wdt. for C;roular. Manufacturer of ELECTRI C A L .  MEC HANICAL 
T h e  Carll.le & FInch Co • •  I and SCIENTIFIC A PPARATUS. Our factory i s  

!l33 E. Clifton Ave., Cincinnati, Ohio. 
I W�IEfe.i<! -:i!�et�:,r:�fu��ge1��r����iGte�!n���s�O��Bo bave the benefit of aSSistance from our engineering dept. Further Information on applicatIOn. 

No. 0 F o l d i n g  Pocket  Kodak.  for pic' 
tures 1% x 2% i n c h e s ,  $6.00 

SMALL STEAM I POWER PLANTS NfW fN6lAND WATCHfS Tran sparent F i l m  Cartridge. 1 2  ex· 
posures,  1% x 2 % .  

D o  •• 6 exposu,es. • 

EASTMAN KODAK CO. 

• 25 
.15 

Catalogue free at the 
dealers or by mall. Rochester, N. y, 
14.000.00 in prizes for Kodak and Brownie Pzcture.s. 

J E SS 0 P 'S-ST E E LTHB\�\RY 
fOR TOO L S, S AW S  E: TC. 

W'!! J E S SOP '" S O NS L:� 91 JOHN 51: NEW YORK "J��Y�!L�!!I� ! .... � _ � alford to do without It . 
� GOLD MEDAL 

AT THE PA�_AMERIU A N  EX POSITIO N" .  
m-Send for Catalog . ..4I 

Fa.neuil Watch Tool Companv , 
8RIGHTON, BOSTON. MASS., U. S. A. 

Come.1ete Outfits. Self·contamed and ready to start . 
��rk :�d�:�eiafpg::. ��p�i:�.tri�r�:���nl& !ct� horse power. Automatic in operation. Guaranteed reliable and safe. 

llI ILWA UKEE POWER PLANT CO .. 
P. O. Box 162. MILWAUKEE. WIS. 

MOTO R S ,  $50. 
Bicycle motor castinl5s, $10. A com­

plete line of smal l  gasohne motors and sets 
of castings from 134 to 3 horse power. 
For stationary, automobIle or m:uine pur­
poses. A 2-ctlnt stamp gets our {Oatalogue. 

STEF F E Y  MFG. CO. 
2720 Brown Street, Philadelphia, Pa. 

T H E  

have a world-wide reputation gained by results as accurate timekeepers. We make all sizes amI styles. We se] 1 only complete watehe.. Catalogs sent on req nest. 

N E W  E N C LA N D  WATCH CO. 
3 1  & 39 Maiden Lane 131 Wabash Ave •• New York Chica�o. 

Claus Spreckels Building, San Francisco. 

PATENT AERIAL 

ROPE TRAMWAY 
For Tran sportat i o n  of Ore . Coa l ,  D i rt . T i m ber,  etc . rade Mark Re tered.} 

Perfect Grip Clip. Absolutely Safe. Loads Automatically. Unloads Automatically. Operated by One Man. Cost of Maintenance Low. Capacity Largest Ubtainable. 
A. LESO H E N  & SONS  R O P E  O O M P A N Y .  MI,!fnm�t�':f.e·s9f.O"l:ufs?r:o. �92 Centre Street. New York City. N. Y. Branch Offices. 131 E. Lake Street, Chicago. m. 

80 Fremont Street, San FranciSCO, Cal. 

JULY 5, 1902. 

(!e-nt'U.�� Ohain less 
_ "utom obi les 

Have man y  exclusive fea· 
tures-Flexib'le Frame, One 
Hand Control, Bevel GeaJ' 
Drive-No OAain, Engine aud 
Transmission rnnnin� in oil, 

Fuel and Water 
Instant:me­

and 
with a pilot 

that doesn't blow 
out. 

B lue Ribbon 
Winner Long 
Island Endur­
ance Contest. 
Record of 
100 per cent. 

New 
Cata.logue 
Ready. 

Century Motor Vehicle Co •• Syracuse, N. Y., U. S. A. 

It's either 

HARTFORD 
SINGL[' TUBE. ' or DUNLOP 

DOUBLE TIRr. 

is made with the same uniform quality that chatac­
teri:es our other product; our reputation 

will not permit of o.ur maklna 
any inferi01' article 

We haft in stock and! wilt supply the propa Iiu and IJIOPII' weitht tiJC far every kincI of _bed. Let us IalcI you .. pcrtadWcrcrardia.,tbctbabcst adaptcd toJ'OUl' ..... 

The Haynes-Apperson Automobile 
The Most Practical Automobile in the World. 

LON G ISLANU EN DURAN CE CONTEST. 
WE WON both years ; t.he only make to do so. 

EVERY TYPE W E  MAKE HAS 
WON T H E  
BLUE R I BBON .  
Surrey, 9 h .  p., 
(four passengers), 

0111.800. 
Phaeton, 9 h. p., 
(two passengers), 

0111. 500. 
Runabou:it. p., 
(two pas

'1,
e
�

,
o. 

We have never entered a contest that we have not won.  
Look up  our records. Get our catalogues. 

T H E  HAY NES·APPERSO N C O M PANY,  KOKOMO,  IND .  
(The oldest makers o r  gasoline cars i n  America. 

The details OI f,. motor car cannot be perfected iu one season), 

$ 7 5 0  
HYDRO·CA RBON. 
20·1I1le Iilpeed. 
20 pep ('ent. Grades. 
tOO. M lle Gasoline TOll k .  
S O O . lI n e  Water Tank. 
901l 1b.. 6 Il. P. Actunl. 

"Trite for Catalogue. 
FRIEDMAN AUTOMOBILE CO" 

8 E. V a n  Bu ren Street. ChleBlro, Ill. 

Tubular S1eel Wheels 
• . . for ... 

AUTOMOBILES 

• 
AME�ICAN TUBULAR. WHEEL CO. 

Dept. C. Pittsburg, Pa. 
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