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REPORT OF THE ISTHMIAN CANAL COMMISSION. 

The prelilUinary report of the Isthmian Canal Com­
lIIission, recently transmitted to Congress by the Presi­
dent, would seem, on the face of it, to be somewhat 
self-contradictory, for the rea50n that although its facts 
and figures show that from an engineering point of 
view the Panama Canal is more advantageous and 
cheaper to construct, it is recommended that the more 
costly NiclI.ragua Canal be built. The estimates of the 
cost of the two canals are about fifty per cent greater 
t.han the estimates of the Inr.ernational 'Colllmission 
which recently examined the Panamll. ,Canal and the, 
eHimate put in last year by the Walker COUlmission 
for the N i('aragua scheme. This inCl'ease, however,' is 
/lot due to any underestimate by e.ither of these COlu­
missions, but results from a great enlargement of the 
>cope of the plans for both enterprises, such enlargt'­
Illent being necessary to render them available for the 
larger vessels and greatly increased traffic of the year 
1910. which, in the case of both schemes, is the time 
estimated for their completion. 

To secure a true comparative estimate of the cost, 
the same depths and widths of the canal and dimen­
sions of the locks were adopted in each case, namely, a 
depth of 35 feet at mean low water and a bottom width 
of 150 feet for the canals, with duplicate lock!!, each 
740 feet long. 84 feet wide, and 35 feet in depth. In the 
case of Nicaragua, the canal would be 186 miles long 
from ocean to ocean, and as a preiiminary to construc­
tion98 miles of double-track railroad, costing $7,350,000, 
would have to be built. The Panama Canal, whit'lh is 
about two-fifths completed, would be 43miles in length. 
'l'he total cost of the Nicaragua Canal would be 
$200�540,OOO. and of the Panama Canal $143,342,579. 
'I'he time necessary to complete each canal would be 
about ten years. 

The considerations which led to the choice of the' 
N{caragua Canal are as follows: Although the esti­
mated cost of the Nicaragua Canal ·is some $58,000,000 
more than that of the Panama Canal, to the estimated 
cost of the hi.tter scheme must be added the purchase 
price of the rights and properties of the present 
Panama Canal Company, which, it is conjectured, 
would be enough to bring the total cost up to that 
of the Nicaragua scheme. Judged from the stand­
point of advantages of operation, the Panama' Canal' 
would be the shorter, it. would contain fewer locks, 
the summit elevation would be less, and-a illOst 
important consideration for navigation-there would 
be less curvature. The average time of the passage 
from ocean to ocean would be about twelve hours 
as compared with thit·ty-three hours for the transit of 
Nicaragua. As offsetting this advantage, it is pointed 
out that as far as the interests of commerce are con­
cerned, the sailing distances from port to port via 
Panama would be greater. The voyage from San 
Francisco to New York would be 377 miles longer by 
Panama than by Nicaragua: from San Francisco to 
New Orleans the distance would be 579 miles greater, 
and to Liverpool 386 miles greater. These longer 
sailing distances would more thl\n offset the· shorter 
time of passage through the Panama Canal, at least 
so far as United States commerce is concerned, and the 
report states t'hat this difference would be sufficient to 
offset the greater cost of maintaining the longer canal. 

The question of the construction of the Panama 
Canal by the United States government is greatly com­
plicated by the fact that the concession bv Colombil:\. 
to the present Panama Company is excluHi�e, and that 
it will be in force for many yell.rs to come. The com­
mission is of the. opinion that any concession of rights 
by the government of Colombia to the United States 
by :.greement with the new Panama Canal Company 
is, for various reasons, impracticable. Although no 
formal reply has been given by the Panama Company 
to the req uest of the commission for a statement of the 
terms on which it would dispose of its property to the 
United States, tl)e report states that the company 
does not appear to be willing to sell its franchise, but 
is ra,tber dispos8d to a.llow the U nit.d Statel to b� 

J titutiiit �mttital. 
come an O\vner of part of the stock, a situation which 
will scarcely commend it�elf to our government. As 
against these difficulties and objectioli�, it is to be 
noted that the governments of Nicaragua and Costa 
Rica are not hampered by any existing concessions. 

Until the full text of the report is available, it will 
be premature to enter into any extended review. As 
it is, enough of the report has been made public to 
show that it would have been better to have awaited 
its pUblication before taking any such definite legisla­
tive action for the immediate construction of the canal 
as is contemplated by the Hepburn bill. The SCIEN­
TIFIC AMERICAN has always strongly advocated a con-' 
servative course on the part of Congress with regard 
to this most important scheme; and its contention that 
the Panama route would be found to be, from an en­
gineering standpoint, the most feasible and least 
costiy, seems to be borne out by the report,. As far as 
can be judged, the failure to recommend the Panama 
route is due largely to the short-sighted policy of the 
new Panama Canal Company. Had they come for­
ward with a reasonable proposition, one that was 
consistent with the dignity of the United States 
government, it is quite possible that the shorter 

. route, with its many obvious advantages, would have 
been adopted; but as the matter now stands, we cer­
tainly think that the attitude of the French owners has 
been snch as to render the recommendation of the 
Nicaragua route the only logical course open to the 
commission. 

'4 ..... 

THE ,RELAtIVE COST 'OF STEAMSHIP CONSTRUC­
TION IN EUROPE AND AMERICA. 

Among the papers presented at the recent general 
meeting of the Society of Naval Architects and Marine 

''Engineers iIi thIS city was one by Mr. George Dickie, of 
the Union Iron Works, San Francisco, on the qlJestion 
.. Can the American Shipbuider under Present Con­
ditions Compete with the British and German Ship­
builders in the Production of the Largest Class of 
Ocean Passenger and Freight Steamships ?" 

The author of the paper recently made an extensive 
tour among the shipbuilding yards of Europe, one of 
the objects being to note what advantages foreign 
shipbuilders have over ourselves in skill, labor and 
materials. 'The paper was written on board the 
" Saxonia," a sister ship to the "I verni-a," which, in 
an article published in the SCIENTIFIC AMERICAN 
of November 10, was taken as the latest representative 
of the large cargo and passenger steamers which are 
becoming increasingly popular among the shipowners 
olthe present day. 

'Mr' .. Dickie's comparison between British and Gel'­
man and American methods is made under three heads: 
skilHn deSIgn, cost of labor, and cost of material. As 
regards the question of skill the British designers labor 
under 'the severe restrictions of Lloyd's Register, and 
Mr .. Dickie gives them full credit for a thorough un· 
derstanding of their profession and great skill in turn· 
ing out economical designs that conform to the rigid 

, requirements and restrictions of the Register. Given 
an American register of shipping that would lend 
itself more re!l.dily to the tendencies of American de­
sign, Mr. Dickie believes that the American architect 
will show himself to be quite abreast of his British 
cousin. As regards the cost of labor; it is shown that 
under"our preseqt methods labor cost in the United 
States is 25 per ceht gl'eater on the hull and 1"1) per cent 
greate:r' on: the machinery of an average ocean-going 
freiglit'or passenger steamer. 

It is 'just here, in discussing the cost of marine ma­
chinery, that the author brings out a, fact which will be 
certainly vEiry astounding to those of us who have be­
lieved that in economy of shop management we are far 
in the lead of Great Britain. As an explanation of the 
cheapness of British marine engine construction, he 
teils us that every part of the engine in a first-class 
establishment is made to gage, and when finished by 
the tools is sent to an expert examiner at a large surface 
table, who determines if every operation performed by 
the tools has been accurately done. If the work is not 
perfect.Jy accurate, it is returned for correction or, if not 
worth correction, it is entirely rejected. .. The pieces 
thus produced that go to �ake an engine when brought 
together, are not erected by fitting each piece to its 
place by file or chisel, but they are placed in stock 
ready to be assembled in a few honrs on receipt of an 
order' for an engine of the size they repr/ilsent." The 
author is of the opinion that the introduction of a sys­
tem to insure correct t.oolin.g' on every piece entering 
into t.he construction' of our marine engines would re­
duce' the cost of erection by one-half. The full text of 
this valuable paper will be found in the current issue 
of the SUPPLEMENT. 

. 

••••• 

REPORT OF THE C9MMISSION ON PATENTS AND 
TRADE MARKS. 

In our last issue we referred editorially to the fact 
that. the. Commission appointed by the Presioent 
under act of Congress to revise the laws of the United 
States concerninll: patents and trad8 marke. ba.d been 
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holding a. flnal session in the city of New York, pre­
liminary tc;> presenting to Congress bills for modifying 
and harmonizing the present patent practice and 
trade-mark law!! with existing conditions. Through 
the courtesy of one of the members of the Commission, 
it has been our privilege to examine the report of the 
Commission and the bills. which have been most, care­
fully drawn .. It will only be possible to summarize 
briefly the genel'al scope of the bills, rather than to 
pass any criticism upon them at the present time. 

It will be remembered that the treaty of agreement 
which has been generally known as the" International 
Convention for the Protection of Industrial Property" 
was concluded at Paris in March, 1883, in which nearly 
all-the important countries of Europe, together with the 
United States, were parties, the only important excep­
tions being Germany ann Russia. The general object 
of the movement was to secure greater harmony between 
the patent systems of the world. The results derived 
from the Convention directly and indirectly have been 
far-reaching. Many leading European countries have 
since 1883 practically rewritten their laws in the direc­
tion of far greater liberality toward inventors. 

No less than seventy-one countries have patent laws • 
and the general features of these laws, with particular 
reference to the differences existing between them and 
the United States, are clearly presented in the report. 
For instance, in many foreign coun'tries patents are 
granted without investigating' the question of novelty. 
Many countries require inventions to be unknown to 
the public up to the day on which applicatioIl for 
patent, is filed; many inventions, such as foods and 
medicines, which are patentable here are excluded from 
protection in most foreign countries'; patents in many 
foreign countries date from the day of application in­
stead of from the date of issue, as here ; in nearly all 
foreign countries annual tax/ls are required to keep 
patents in force throughout the terms for which they 
are granted; patented inventions are required in 
foreign countries to be manufactured on a commercial 
scale �ithin a short time 'after the I!:ra�t of the patents 
on pain of forfeiture, and owners of patent rights may 
be compelled to license others to make and use the 
patented inventions. 

None of these features should, ill the opinion of the 
Commissioners, be incorporated into the United States 
patent system. There is no doubt, they say, as regarJ� 
its el'sential features that theUnited Statell patent sys­
tem is t.he best which has been d evised up to the Pl'!tl!' 
ent time. But in sOllle matters not affecting the essen­
tial principles of the system the Commissioners find 
certain features of the foreign laws desirable. These 
are, first, that foreigners who take out patents here 
should have in this country a representative on wholll 
papers may be served in any suit affecting their inter­
ests ; second, to render a foreign pat.ent, as a bar to the 
grant of patent here, the same weight as any other dis­
closure-that is, if printed, the patent should be given 
the effect of a printed publication; and if not printed 
(and in many foreign countries'patents are not printed 
and may even be k"pt secret), it should have no other 
effect than that of knowledge or use of the invention 
in the country in which it was granted; third, to pro· 
vide that a mere application for a foreign patent shall 
not be a bar to the I'rant of a patent here; and fourth, 
that in case of an interference, if it is shown that the 
later applicant is the real inventor. the patent sliali be 
granted only for the unexpired term,of the first patent. 

Furthermore, under the present laws. caveats can be 
procured only by citizens of the Uuited States. The 
COlli mission considered that if caveats are still per­
mitted to be filed, foreigners as well as citizens should 
be permitted to file them, but they recommend. in 
view of the fact that caveats are generally regarded as 
of DO practical value, that t.he law which provides for 
them be repealed. They also recommend that the 
executors or administrators of a deceased inventor. 
even though appointed abroad, be permitted to apply 
for a patent for the invention. As the law is now con­
strued in such a case, auxiliary letters of administra­
tion are required to be taken out in this country. This 
amendment seems to be broad-spirited, and will do 
away with many of the formalities which now render 
it difficult and expensive for a foreign administrator to 
file or prosecute an application in this country. 

The report IDa y properly be ,divided into two part�, 
namelv, that which refers to 1IJ0difying our present 
patent laws to conform with the Convention. and sec­
ondly, and hy far the more important part, that which 
rf'lates to reforming our present trade·mark practice. 
Our present practice is causing widespread discontent; 
and now that our merchants and manufacturers are 
engaged so extensively in foreign commerce,the im­
portance of having' a simple system of trade-mark reg­
istrat,ion is imperative, and it is to be hoped that this 
nll-illlportant qnestion will receive the intelligent con­
sideration of Cong'ress ann that the much-sought-after 
relief which is looked for by the industrial commnnity 
may be found. 

THE TRADE MARK BILL. 

The Commi�sioners have made a .careful study of the 
trade-mark laws of the principal foreign conntries. 
Trade·mark laws are found to fall into two ,eneral 



classes. First, those known a8 "declaratory," in which 
the right to the mark is acquired by actual use of the 
mark or brand in trade; and secondly, those known as 
"attributive," which make the ownership in the mark 
depend upon the act of registration, the first who pre­
!Sents the mark for registration becoming, by that act, 
the owner of the mark, irrespective of the fact of his 
having previously used the mark or not. Many foreign 
laws, like that of Germany, aI:e of this character. In 
foreign countries generally registration is recognized as 
of great importance to the public, as notice of what 
trade marks. are claimed as the subject of exclusive 
rill"ht, and every effort is made to induce owners of 
trade marks to register them. The registration fees 
are made very much smaller than in this country, be­
ing in a. number of countries less than $5, while $25 is 
required here. The procedure of registering is gene-
rally much simpler than here. 

. 

'],he report contains a lengthy review of the con­
stitutional power of Congress to provide for the regis­
tration and protection of trade marks used in inter­
state commerce. The conclusion is that Congress has 
this power, under the commerce clause of the COlJ­
stitution. 

It is to be regretted that the Commission have not 
agreed upon a single bill embodying their views. 
Judge Grosscup and Mr. Forbes, of t.he Commission, 
have submitt .. d a proposed bill, and EX-Assistant Com­
luissioner Arthur P. Greeley, agreeing to the principal 
f .. atures of the bill of his colleagues, has drawn up a 
\.Jill of his own which has been separately presented. 
These \.Jills .have been introduced into the Senate by 
Seuator Pritchard. 

The bill recommended by Judge Grosscl1p and Mr. 
Forbes was introduced on December 5, S. 5027. Mr. 
(:freeley's bill is S. 5026. In the former bill it is pro­
posed to regulate and protect trade marks, to enforce 
the treaties regarding the same when used in interstate 
commerce or foreign trade by regist�ring them, for 
making the willful infringement of a registered trade 
mark punishable by a fine of not more than $500. The 
\.Jill also provides for the seizure of goods bearing a 
false mark, and provides very fully for the regulation 
of c'omlDerce, both interstate and foreign. The fee for 
registra,tion is.reduced to $10, and the procedure neces­
sary to secure registration is made as simple as possi­
ble. Practically all marks which could be considered 
good trade marks at COl1l1ll0n law are made regis-
trable. 

-

The bill of Mr. Greeley is in harmony with the 
features of the majority bill in respect to permitting the 
registration of l1Iarks used in interstate COl1llllerCe, in 
reducing the registration fee to $10, in simplifying the 
procedure necessary to registration and providing ad­
ditional remedies for the registration beyond those 
now !Secured under the common law, but does not in­
clude the one very important particular of making 
the title of ownership depend upon the act of regis­
tration. 

The preparation of this report has taken an immense 
amount of labor on the part of the COlllmission, cover­
ing a period of more than two years. An unusual 
feature of the work is the fact that the Commissioners 
serve without compensation, the total appropriation 
for the expenses of the Commission being but $250. 

It has been possible only at the present time to make 
a statement as to the provisions of the bills. It 'is not 
possible at the present writing to take up for considera­
tion the merits of the proposed legislation. 

... � -
S�OOTING AT THE CLOUDS. 

The practice of .. shooting at the clouds" with can­
non or other specially constructed contrivances for 
the purpose of dispelling threatened hail storms is 
rapidly changing from the odd to the common­
place throughout Europe. In Continental newspapers 
one reads at present of the systematic use of artificial 
storm destroyers in almost every country where agri­
culture forms the chief mainstay of prosperity. In 
many parts of France; Italy, Germany and Austria, 
the custom has grown so extensively that it often forms 
an official department of the municipality. In such 
cases, with the assistance of the neighboring land­
owners and farmers, thorough systems have been de­
vised, unt.il the elements have become so firmly har­
nessed that it is almost impossible for them to inflict 
.injnry or destruction to crops. 

Indeed, so widespread is the public interest in this 
valuable aid to agriculture at present that the leading 
agricultural societies have taken up the subject, with 
a view to cont.ributing to the means already employed 
the results of their minute investigations. In Vienna 
recently a congress of the members of the Meteorolo­
gical Institute was called, at which the \Tarious methods 
of cloud shooting were exhaustively discussed and 
llJany new experiments were inspired, which cannot 
f{lil to he of great benefit to the farmers in the districts 
peculiarly susceptible to the ravages of hail storms. 

From the report of the proceedings of this congress, 
it seems that the idea of averting storms by means of 
cannon shots is not a new one in Austrill. It was first 
ill rroduced during the reign of Empress Maria Theresa, 
who issued a decree prohibiting the use of cannon by 

the peasantry shortly after the adoption of the practice. 
In time, however, thill decree was overruled, and in 
the year 1896, the burgomaster of Windish-Feistritz, in 
Sty ria, again introduced the method in Austria, sub­
stituting in place of the ordinary cannon a new wea­
pon. This consisted of a funnel-shaped barrel of sheet 
iron, 6� feet long, and 79 centimeters (26 8 inches) in 
diameter at the muzzle and 20 centimeters {7'8 inches) 
at the base. The idea of the broad muzzle was to distri­
bute the discharge over greater space and thus to in­
crease the effect: So stftlcessful were the results attained 
by the burgomaster's experiments that in 1897 the muni­
cipality of Windish-Feistritz counted no less than thirty 
shooting stations; since when there have been no hail 
storms whatever in that locality. 

Nowhere, however, bas cloud shooting found such 
general usage as in the vicinity of Venice, Lombardy 
and Piedmont, districts that formerly suffered fear­
fully from the destructiveness of hail storms. During 
the sUlIlmer of last year there were at least 2,000 sta­
tions, built on the plan of those constructed in Styria. 
At a congress held a short time ago in Casale Monfer­
rato it was found that in numerous localities where 
shooting stations had not been introduced, hail storms 
were still of frequent occurrence, causing immense 
damage to crops and property, whereas t.he districts 
protected by artificial l1Ieans were entirely free from 
loss from such causes. 

In a speech delivered before the Vienna Meteoro­
logical Institute in Vienna a few weeks ago, Burgo· 
master Stiger, the originator of the present method, 
gave so IDe interesting facts regarding his first 
experiments with the cloud-shooting cannon. He 
began his experiments with the fundamental principle 
of disturbing' the intense stillness preceding a hail 
storm. In view of the eEtablished fact that there is no 
physical reason why sound waves should exercise an 
effect on the fot'mation of hail, Stiger determined that 
it would be necessary to confine his operations to 
creat.ing It form of whirlwind. An official trial in 1897, 
conducted by an expert, demonstrated that after the 
firing of a shot a small. whirlwind arises, easily per­
ceptible in the reflected sunshine. This whirlwind as­
cends with a piercing whistle, the sound lasting for 13 

,,seconds in day time and 20 seconds at night. 
Dl1rillg this experiment it was noticed that a swallow 

which flew witiJin the radius of one of these whirlwinds 
instantly dropped dead. On examination the bird had 
the· appearance of being !lhot. 

'1'he mechanical energy created by the wind thus 
produced, upon which Stigel' laid great stress, found 
few supporters in Europe until at the congress in 
Casale, Italy, a Prof. Roberts reported that at a dis­
tance of 240 feet the wind had destroyed a strong dia­
phragm. Thereafter several experiments held at St. 
Catherine demonstrated that the whirlwind was the 
main if not the sole agent in diverting hail. 

Some careful experiments were carried on in Austria 
during the early spring, mention of which may also be 
of interest at this point. The experts who attended 
the exhibition could plainly see the wind rise from the 
mouths of the funnels with lightning rapidity, possess­
ing all the aspects of a shot. When large. cannon 
were used, whistling could be heard for 20 to 28 seconds. 
The most marked effects, however, were produced by 
horizontal shots. For the experImenfs, shields built 
of· thick paper and linen were placed at intervals 
of 40, 60, 80 and 100 yards from the mouth of the can­
non. When tqe circle of wind enfolded these shields, 
the heavy line'�' and paper were torn from the frames, 
the solid posts and framework snapped in two and 
cast from 18 to 22 yards, while a large mastiff stand­
ing near was lifted into the air and after turning sev­
eral rapid somersaults hurled against the ground with 
such force that his interest in cloud shooting demon­
strations was effectually dispelled. 

Jt is calculated that these artificial whirlwinds carry 
their energy to a height of 1,600 to 2,000 yards, thus ac­
counting for their effect on the clouds. As regards the 
creation of the wind, the explanation is that the air 
circulating in the mouth of the funnel is set in motion 
by the explosion of the powder and hurled forth in a 
ball that expands upon leaving the funnel until itA full 
force is reached some distance overhead. In actual 'operation rapid firing is avoided, its effect being to 
diminish the force of the wind. The shooting m'ust be 
done during the quiet preceding the storm. Only 
quick matches or fuses should be used, percussion caps 
and similar inventions being barred. 

e .• ,. 
ALCOHOL AS A FUEL FOR MOTOR CARRIAGES. 

A novel experiment has just been carried out by the 
Moto Club of France-the new automobile institution 
recently organized in Paris in competition with the 
older society-for the purpose of proving the efficacy 
of alcohol as a fuel in place of petrol. The mineral oil 
has to be imported into the country, and costs at the 
present time 14 cents per quart, while occasionally, 
owing to the development of the motor car industry, 
it has increased to as much as 16 and 20 cents per 
quart. Since alcohol is a product of the country, being 
ext.racted from beetroot, it is naturally a mpch cheap­
er article, costing only 10 cents per quart. The pure 
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spirit, however, owing to the prohibitive excise dutie�, 
cann(,t be employed for fuel, but it can be utilized as 
methylated spirits, or even mixed with benzme. The 
test with this fuel was carried out over a route 88 l1Ii1es 
in length, exteuding from Porte Maillot to Rouen, the 
course abounding with rough roads, ill-paved streets, 
and many stiff gradients. The object of the experiment 
was to ascertain the efficiency of the spirit, and was not 
a speed test trial. Nevertheless, some of the fifty-one 
competitors raced throughout the journey, one vehicle 
covering the total distance in two hours and a quarter. 
Every car that participated in the contest reached the 
destination without the slightest mishap, a fact which 
in itself conclusively established the effiCiency of alco­
hol as a.fuel for automobiles. The exact merits and 
demerits of the spirit, however, for this purpose will 
not be made known for some time, since exhaustive in­
vestigations are to be made regarding the consumption 
of alcohol by each vehicle during the journey and the 
relative power developed by the engines. 

• •• •  
THE DIRECT COMBINATION OF ALUMINA AND OXIDE 

OF CALCIUM IN THE ELEOTRIC FURNACE. 

Messrs. Moissan and Dufan have recently under­
taken a series of experiments upon the direct combina­
tion of alumipa and oxide of calcium in the electric 
furnace, and in this way have succeeded in forming 
,the monocalcic aluminate (AI. O. Cal in crystalline 
needles. This body has been only imperfectly studipd; 
several experimenters claim to have obtained it, but 
their resalta have lacked certainty. The experimenters 
pursue the following method, which is the subject of a 
paper read before the Acad�mie des Sciences. By 
hpating in the electric furnace an intimate mixture of 
100 parts of well calcined alumina and 60 parts of an­
hydrous lime, with an arc of 1,000 amperes and 45 volts, 
after three minutes' action a gray mass, entirely melt­
ed, is found in the cmcible, which upon breaking is 
found to be composed of an assemblage of fine brilliant 
needles. In the cavities of the l1Iass some of the free 
needles attain one-eighth of an inch in length, and 
may be ta�en out and examined under the microscope. 
The product is freed from excess of lime by a series of 
washings with alcohol and ether, and dried in vacuo. 
In this way a crystalline powder is obtained which by 
analysis gives very nearly the theoretical quantity for 
the formula AI. O. Ca, and it is thus found to be the 
monocalcic afuminate. The needles are colorless and 
transparent, appearing to be oblique prisms with rect­
angular base. This body does not scratch glass; its 
density i!' found to be 3'671. The.a.luminate of calcium 
is quite stable in dry air, but water attacks it easily, 
with dissociation and precipitation of alumina. It is 
quickly attacked by hydrochloric acid, but nitric, sui­
ph uric and hydrofluoric acids act more slowly. Fluorine, 
which is without action in the cold, attacks it when 
heated, with inflWldescence and formation of white 
fumes. The halogen elements and sulphur are with­
out marked action at' a moderately high temperature. 
Carbon only acts upon it at the temperature of the 
electric arc, with forniation of carbides. 

... '.el .. 

ELECTRIC TRAMWAYS IN LONDON. 
The construction of the first electric tram way in 

London it! rapidly approaching completion: The Lon­
don United Tramways Company have dispensed with 
animal traction throughout the whole of their system, 
and hope to begin their service with the new plant 
within the course of the next few weeks. The enter­
prise originally met with powerful opposition, but 
convincing proof will soon be displayed regarding the 
many superior advantages of electricity over any other 
system for the propulsion of street tram-cars. This 
company has forty miles of track through the south­
western suburbs, and powers are being sought by the 
company to extend the service another sixty miles, so 
that in all they will serve one hundred miles of streets. 
If this scheme is successfully carried out, this company 
will be the largest and most powerful tramway con­
cern in the whole country. The overhead trollAY sys­
tem has been adopted. Great objection was first raised 
to this system on resthetic grounds, but after careful 
consideration, .it was decided that this principle pos· 
sessed numerous advantages over the conduit system, 
which would occasion great inconvenience to the traffic 
in the streets while the conduits were being installed, 
and also whenAver repairs were necessary. The COIll­
pany have endeavored to disfigure the streets as little 
as possible. by erecting slight, ornamental tapering 
poles. The cars are constructed after the most modern 
designs to insure the maximum of comfort. They each 
have accommodation for seventy passengers, as com­
pared with forty· four passengers upon the anilllal 
traction cars-forty outside and thirty inside. The 
cars are well upholstered and illuminated with the elec­
tric light, while numerous electric bell pushes are pro­
vided, so that the attention of the conductor Inay be 
attracted when a passenger desires to alight. Now 
that the idea of electric traction has been adopted 
upon one tramway in Lonnoll, there is no dOUbt 
that the County Council will convert their systems to 
electricity in the uear future. 



CUBIOUS KNO'l' POB.A'l'ION. 
We are indebted to one of our correspondents, Mr. 

R. C. Wagner, of Jonesboro, Ind., for the accompany­
ing ilIustl'ation of a very curious knot formation. It 
was obtained from a swampy ash tree and was sawn 
off from the tree about 20 feet from the ground. The 
remarkable thing about it is its resemblance to the 

CURIOUS KNOT .FORMATION. 

head of an aged woman, the various rings forming the 
receding planes which simulate the eye sockets and the 
mouth. T h e  wood which forms the right eyeball is 
loose and can be moved around like a human eye. The 
lmot is about as large as the average human head. 
The negative was not retouched. This curious speci­
JUen is n o w  in the possession of Mr. B. Coleman, of 
Jonesboro. 

---._.>-4 __ ,----
A SIMPLE PORTABLE ACETYLENE HOUSE-LAMP. 

The general public haviug' convinced itself that cal· 
cium carbide is no more dangerous than l{erOSelle and 
gasoline and t,hat the brilliant white light of acetylene 
is far preferable to 'the weak, yellow flame of oil, it is 

THE THREE PARTS OF THE LAMP. 

not astonishing to find that acetylene is no longer 
restricted' to the carriage aud uicy"cle 'law p, but is now 
u sed even in the house-lamp. The simplest lam p  of 
this kind which has been brought to our attention, 
and perhaps the first produced by an American mann 

AN ACETYLENE HOUSE-LAMP. 

f4cturer, Is made by the Badger Bra�� Company. of 
Kenosha, Wis. 

The lamp in question, as our illustration shows, con­
sists only of three parts, a carbide-holder, a gas-challl­
ber, and a lamp-base wh ich serves as a water-reser­
voir_ The carbide-holder is merely a cylind rical 
vessel" through the bottO �ll and along the inner wall 
of Which v.el'tical feed-tllbes exteud. The ,holder is 
graduated, so tb,at it call be readily determined how 
m uch.carbide must be, employed to yield a light for 
a time .which JUay vary from two to six hours. 
The, gas·chamber is a cylindrical vessel provided 
with a conical top th rough which a buwel··tube ex­
tends, and is of such ::;ize that it can snugly receive 
the carbide-holder, the ,two sections telescoping with 
each, ot.her. On the 'sides of the gas·chamber springs 
are secured, which sel've the p urpose of engaging the 
wal l  of tb&-water-reser.voir so as to center the gas-challl­
ber. The burner, tube is provided w ith a spiral rib 
which serves 8S a thread and co·acts w ith the shade­
holder, to raise and lower the gas·chamber and water­
reservoir. 

When the water-reservoir has been filled, when the car­
bide holder has received, its charge and has been thrust 
into the gas-challlber, and when the gas·chamber and 
carbide·holder, thu!! cowbined" have been slipped into 
the water:reservoir, the lamp is ready for use. By turn­
ing the shade-holder, which engages the rib or t h read 
of the burner-tube, the gas-chamber and. carbide-holder 
are lowered, whereby the water is forced up through 
the feed-tubes of the carbide-holder to the carbide. 
The water: in the reRervoir serves the double purpose 
of generatiog gas and of keeping the lamp cool. In 
order to extinguish the light, the shade holder is turned 
so tilat the carbide-holder and gall-chamber are raised. 
'fhe water-level and pressure being thus reduced, the 
generation of gas ceases. It is  therefore evident that 
the l i ght can be as readily controlled as in any oil-Ialllp. 

• ·e· • 
NEW TELEPHONE METER. 

A successful t",lephone meter solves olle of the most 
im portant problems con nected with the telephone ex· 
change. Where the service is measured or graded ac· 

which il connected a spring, thus winding the spring 
aud as it were" storing" the call. 

At the end of any given length of time, when it is 
desired to take a reading frolll the meter, the operator 
who has, ch arge of this branch of the service discon­
nects the line to be read at· a convenient point in the 
central office and attaches the cords of the reading in-

THE REGISTERING INSTRUII:ENT AT THE EXCHANGE. 

stru ment to the outgoing Iin�, then rings th e subscriber 
up and requests h i m  to press the button, c, which 
closes the controlling circuit, c, through the coil, 1, 
through f aud g to N and thence to p an� through 
the l imb, IS, of the battery and the switch, q, to the 
ground, completi ng the controlling circuit aud energiz­
illg th e magnet, 1, which draws down its armature and 
closes together the contacts, e and j, also maintaiu­
ing the connection made at g and f by the act of 
pressing the buttoQ. The energizing of the magnet, 1, 
also releases pawls which check the sprin g  connected 
with h, and the latter rotates backward, giving Illotion 
to the arlll, e, which iutermittently closes the circuit to 
j. The [Julllber of strokes of the arm, g, represents 
the number of calls stored by the meter; thus the clos­
ing of the circuit at e and j gives an impulse over 
the line which actuates the magnet, u, at the central 

v 

11 
r oS 

r 

1 
o--__ .. To� 

cord ing to the n umber of calls, 
alld where t,here are pay sta­
tiolls, the keeping of a' record of 
these calls  entai13 considerable 
labor upon the operators and 
distracts th",ir attention from 
their other duties, In general, 
telepbone meters may be divided­
iuto three classes: first, wLere 
they are located at the s ubscrib­
er's end of the line only, and 
where they are controlled or su­
pervised by the central office ope­
rator; second. where the meter is 
located in the central office and 
worked manually by the opera- »IAGRAlil OF CIRCUITS AND CONNECTIONS OF THE STROUD TELEPHONE METER. 

tor or autolllatically; ami iu the 
third class there are duplicate registers at the subscri­
ber's station actuated si multaneously by the aid of the 
subscriber or operator. 

,In. Illeters of the first class, there is, considerable ex­
pense and i ncon venience in visiting the various tele· 
phone installations, in order to take the state of ,the 
meter., The second m ethod is as u nsatisfttctQ'ry to the, 
subscriber as is the ordinary system of keeping a 
record with a pencil, as the latter has no means, of 
verifying his bill. This is also the disadvantage in the 
third system. 

T h e  Stroud telephone meter, which we illustrate, is 
made by the National Measured Service Company, of 
Ohicago, and is designed to obviate these objections. 

station, IlO that the calls h ave been transferred frolll 
the subscribe�'s meter to the recording and reading 
instrument at the central office. After each reading the 
counter, 'V, on the reading instru ment is restored to 
zero by turning a button. The counter at the sub­
s�riber's end of the line dqes not reset, but conti nues to 
count u p  to 99,999 and tl�en turns to zero, so that it is 
possible for the subscriber to see how many calls he has 
had in any given length of time, and also protects the 
cOlJJpany by Illaintaining a positive record, sl;lOuld any 
part of the apparatus fail in transmission or recording. 
The n u mber on the recei\.!\og instrument after register­
ing, added to the previous' total, shoui<l tally with the 
number on the subscri ber's meter. 'l'he device is a 

In this system a permanent m eter is not req uired at JUost ingenious one. 
the switchboard for each line, one portable instrumlmt 
doing all the work. It can be used with either the 
local or common-battery systems. Each outgoing call 
is .. stored," as it were, at the i nstrument from which 
the call emanates, so that the operator Heed not be 
concerned as to who makes the call. At the end of 
any given time the registered number of calls can be 
transmitted elect.rically to the central station at the 
pleasure of the operator who is taking the state of the 
meters. , 

Ollr diagram shows the con nections. Of the two 
other engravings, one illustrates the meter attached 
at a subscriber's station, and the other the recording 
instrument at the exchange. , 

In the diagralll, A represents the register at the sub­
scriber's end of tbe line, and B the counter with the 
batt-ery connections, etc., at the centl'al station. The 
meter is operated as follows :  The sllbscriber at A re-, 
moves the receiver from the hook, thl,ls calling central; 
he then gives the number desired, to the operator. As 
soon as the person called responds; the, operator asks 
the one calling to press the button,c.which m u�t be, 
d,one before the conversation begins. Thll operation of 
pressing the butt.on, sou nds the buzzer, a, by closing 
the circuit from 0 through f by being brought into 
contact with g and thence to N. The same motion of 
the button, c, simultaneously rotates the counter one 
number forward and rotates the camwheel, h, to SU;BSCRIBER'S TELEPHONE WITH �ETER ATTACHED. 
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A SAFETY ATTACHMENT FOR WATER-GAGES. 
Our illUlstration represents an automatic shut-off 

and alarm which is designed to cut off the water and 
steam should the gage-glass break, and to blow a whis ·  
t Ie  in order to call the engineer's attention to the acci· 
dent. The device is the invention of Wil liam M. 
McLeish, of New Albany, Ind. The water-gage to 
w h ich the improvement is applied comprises the usual 
water and steam inlet pipes connected by a glass. In 
the pipes are cut-off gate-valves whose etems are pro­
vided with arms connected with each other by a rod car· 
rying an adj ustable weight. On the rod a bar is adj ust­
ably secured by a set-8crew. The · free end of the bar 
rests on a support w h ich embraces the glass. When the 
bar is thus supported the cut-off valves of  the water and 
steam inlet pipes are normal l y  held in open position. 
If the glass be broken, the support falls, and the weight 
on the rod connecting the arms of the cut·off valves 
moves down to close both valves so that the water and 
steam are shut off. The arm of the upper cut·off valve 
is connected by a chain with a whistle, so that when 
the weighted rod moves downward, the whistle will be 
blown to attract the attention of the engineer. 

SCOTTE TRACTION ENGINE-TYPE . SHOWN AT THE 

PARIS EXPOSITION. 
The exhibit of mi l i tary automobiles at the Army and 

Marine Palace shows the great progress which has 
been made in this direction of late. In France espe­
cially, where the automobile ind ustry is now so well 
developed, it is natural that the Etat Major, which is 
always on the lookout for the latest improvements, 
should have given the subject considerable study; and 
the leading automobile manufacturers have been en­
couraged in the construction of types of machines 
especially adapted for army use. Thus ·the different 
machines at the Exposition include private vehicles 
for the officers, moto-cycles for carrying dispatches, 
mai l  and telegraph wagons, ambulances, and heavy 
traction engines. Among the latter the Scotte traction 
engine deserves special mention, as it is the type which 
has been used by the army for some time past and has 
been adopted after a very thorough series of tests. 
The i l lustration shows a general view of this machine, 
taken at the Versailles mil itary station. The machine 
serves as a tractor or carrier, as it will  carry in the rear 
a load of fou r  tl)nsj but in most cases it draws a train 
of heavy trucks or army wagons, and can transport 
from 10 to 12 tons useful load ,with an average speed of 
4 to 4� m iles an hour on ordinary roads, wh ile on good 

'citutific �mtrical. 
roads this speed may be increased considerably. The 
engine has a capacity of 27 horse power nominally, but 
this may easilY- be raised to 40 at starting or in hard 
places. A series of tests of this machine has been 
made at the Versailles headquarters from 1897 to the 
middle of 1899 under the direction of the superior offi­
cers of the arti llery and engineerin�,corps. The tests 

AN AUTOKATIC SAFETY ATTACHKENf FOR WAfER­
GAGES. 

were made in as thorough a manner as possi ble, as 
it was desired to establish conclusively the relative 
advantages of steam and horse traction and obtain a 
spries of data which would serve for future work. The 
tractors were accordingly put through a series of evolu­
tio ns acr.ording to a carefully studied programme, and 
the data thus obtainedare of great value, considering the 
high authority of the experts and thoroughness of the 
tests. The results leave no doubt' atl to tile s uperiority 
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of steam traction for the army, and it is likely to , be­
come an important factor in future operations. The 
first road locomotives used in the French arlDY date 
from 1875, and were of English make ; later on, a series 
of French machines of 18 and 12 tons were used. These, 
while they gave considerable service in hauling heavy 
material for the lJew forts and batteries, presented a 
great lllany di�advantages ; according to the official 
reports, they were not powerful enough ,  presen ted 
great defects in maneuvering and direction, and were 
excessively heavy, ,t!o that they, were of but  l ittle val ue 
in mounting' grades, and besides they injured the road 
considerably. Frol.li this experience tbe Etat Major did 
not look very favorably upon steam traction ; but since 
the tests made with the new machines they have quite 
changed their opinion, and the reports show tha t they 
are now very much in favor of the system, and con sider 
that it will solve many i m porta.nt problems. It may 
be of interest to cite a part of the official report : " The 
traction engine, whose weight is not more than six tons, 
can pass over all of the classed roads i n  .l<'rance without 
deteriorating them, and can enter into fortified places ; 
when drawin�,a train of w agons, i t  can make turns of 
an interior radius of 11 feet and descri bes with facility 
all the desired curves. It has the great advantage 
that the existing rolling material may be 'drawn by 
horses or by the tractor without any change whatever; 
all the types of military vehicles may be t h us drawn 
by tIle ul>e of h itching devices adapted for the pur­
pose. " The photographs show the , various purposes 
to which steam. traction if! applicable, one decided ad­
vantage being that of drawing long trains of wagons ; 
this is shown in the view of the train of ammunit ion 
wagons, wh ich is being drawn up an 8 per cent grade, 
the total weight being in this case 18 tons. In another 
view is a train of five provision wagons, showing the 
method of supplying an army in the field . A third 
view shows the transportation of a 10· inch Riege gun 
to one of the large forts;  the weight is here 25 tons. 

The reports have established some interesting data 
as to the advantages of steam over animal traction ,for 
army use. Suppose, for instance, that it is desired to 
transport 250 tons of material over . a distance of 36 
miles. Horses, drawing heavily loaded vehicles, can 
make at most 18 miles in one stage, 'and thus two sets 
will  be needed to cover the 36 miles, making a relay 
in the center necessary. The tractor can, of course, 
cover the entire distance when su pplied with fuel and 
water. In t he case of horse traction, if each vehicle is 
loaded with 3 tons and drawn by 6 horses, as is usual 

SCOTTE TRACTION ENGINE AT THE VERSAILLES ARMY HEADQUARTERS. lO-INCH SIEGE GUN, WEIGHING 55,000 POUNDS, DRAWN BY SCOTTE ENGID; 

PKUNITION WAGONS ON 8 PER CENf GRADE-fOTAL WEIGHT, 18 TONS. lROVIBION TRAIN DRAWN BY SCOTTE ENGmB. 
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in army transports, 80 vehicles would be needed for the station is built at a suitable point, to generate the 
250 tons considered, with 480 horses for one stage, or electric current for operating the mining machines 
960 horses for the two stages of the route. As to the proper, driving the ventilating fans, furnish ing current 
personnel, the least number allowed requires one for the trolley wine locomotives, and supplying light 
chief of the whole train, one officer or adjutant for in the various galleries and rooms. As . fast as a mine 
each section of twenty vehicles, and four men per is opened, tracks for the cars ate laid in con�ection 
vehicle, making 325 men in all. As to the length with the trolley system, and incandescent lalups placed 
of the trai n ,  allowing 60 feet to each vehicle, in- in the " chambers, " thus avoiding the danger of fire by 
cluding the distance to the next, the line of vehicles other means of illuinination. Many of the companies 
wi l l  cover 4,800 feet of road. To feed the horses (count- build houses for their employes, supplying them with 
ing 35 cents per day in France) will require an expend i- light, baths, and other conveniences from the power 
ture of $336, not counting the extra horses which station, and installing a system of waterworks and 
always accompany a train of this kind. In the case of sewerage. Usually the power house and dwellings are 
steam traction, 4 tons of useful load Ulay be carried on constructed before wining proper begins. ; ·  Then the 
the back part of the machine, and it will draw two main tunnel or en��y is ex�ay'at� to' th� face oL the 
,vehicles loaded with 3 tons each, making 10 tons per coal, its size and dh'action alre&d.y being located by the 
train ; thus to carry the 250 tons would requ i!'e t.wenty- company's t'ngi�ers:" Tne tunnel ' is large enough for 
five similar trains, this being well within the limit, as a double-track rEiil way 'and terminates ill another tun­
the machine will take 12 to 14 tons. As to the persoimel, nel or gallery, which extends pa-rallel with . 'the face of 
each train requires one enll:ineer, one fireman, and two the coal seam. From it are cut short passagel!! which 
mtln, and for the ensemble are needed one chief of ex- terminate ' in . the ' mining '" chambers ", or ," rQ9ms." 
pedition, two foremen mechanics and twenty ,men un- These passages are, ot course; cut through the c.<>al and 
der them , making 150 men in all. The length of each are what a.re ' terllied " double ' entries," consisting of 
train is about 90 feet, spacing them 30 feet apart, mak- two passages separated by a. partition of the mineral. 
iog a total of 2;250 feet. Each tractor conloumes, for the ' If the mi n i ng is done by hand'� special drills are used, 
36 miles, $6 in combustible, etc. , making the cost of one Ininer and helper taking a contract to remove the 
transportation $150 for the whole. By comparing these contents 6f a room from 20 to 25 feet in width and 
figures with those for animal traction, there results an about 20 feet in length. 

' ' 

economy in personnel of 275 men, in length of train In machine 'wining two ' willers will take a contract 
2, 550 feet, and in cost, $186. The advantage is thus to clear out three chaillbers. ' Tne machines; operated 
decided ly  in favor of steam tt'action. The Versailles -�- by pneumlitic 'or electric Power, are 'carried to the face 
com mission 'conclude their report as follows : " This olthe vein, and the frame work is fastened in position 
system may render great service in army transports of by being 'Screwed again8� the roof and sides. The 
all k inds. In time of peace it reduces the expenses of electric current is conveyed to the motor operating 
haulage between mil itary establishments and docks each eleetrie machine through ' an insulated eable 
which are outside of the rai lroad system. In case of which is connected with the main power station. This 
m o b i l ization, when horses wi l l  be wanting, owing to cable works upon a reel" and ' can be lengthened or 
the  substitution of mechanical for horse traction in all shortened as' required. If compressed air is used, it  is 
the large cities, the tractors will be valuable for the .conveyed in the same manner through fiexible piping. 
various army transports." The principal minin� r,nai)hines cOnsist 'of ' steel 

'4 f .  , .. punchers or bits bolted to movable metal belts or chains 
MODERN SOFT-COAL MINING AND HANDLING IN THE , working upon platforms wliich are also movable. 

UNITED STATES. When the compressed air or electric current is turned 
BY RlINBY BALB. , on, it revolves the chain and its cutters, and at the 

Although the total shipments of soft coal in cargoes same , time holds the platform supporting the chain 
from the United States to foreign ports during the pre ' firmly against the vein of the coal. A horizontal 
sent year wi l l  probably not exceed six per cent of the groove is made of a depth and width varying accord­
total bituminous output in this country, the increase ing to the size of the machine. A Jeffrey cutter will 
in export trade has attracted mueh attention, since the make an incision 6 feet in depth and 4 feet in length 
shiprnt'nt is fully four times as great as that of 1898. It within five minutes in ord inary soft coal. The groove 
is calculated that the total soft coal prod uction of the is made as near the bottom of the room as possible, in 
U n i ted States for 1900 will  range between 170,000,000 order to cut or u ndermine the vein at its lowest point. 
and 175,000;000 tons. 

' 
In one day what is known as a punch wachine will 

The success of American coal exporters h as been due cut from 175 to 225 square feet. An electric machine 
to the prices which they have quoted, being less than will cut from 720 to 900 square feet. As the aVerage 
tholle of European dealers. Several causes have con- miner and helper, working by hand, will take out with 
tribute.d to the success of American,colupetition, one of drill and pick but 4 or 5 tons in the saIne time, the 
which has been the labor di fficult,ies in Great Britain saving effected by the machines in time and labor can 
and on the Continent, which have largely curtailed the be apprecia.ted. It is estimated that the saving to a 
production. It is generally admitted, however, that . mining company ranges from 20 to 50 cents per ton, ac­
the principal reason is the t'conomical methods of min- cording to the district where the mine is located. 
ing and shipping the product, and the extent and From the time the mine cars are loaded until the 
richnt'ss of the American deposits. While the mines in coal is in the vessel's hold, a variety of labor-savi,PIl ap­
Great Bri tain and Germany, for example, have been pliances is used. The cars, which are rlln to ,tAle en- . 
worked for centuries, many deposits in the United trance of each room, are made up iuto ; , trains or 
States have been opened but a few years, One of the ' .. trips " which carry as high as 200 tons. One loco­
principal items of expense abroad is in the construction . motive will do" th� ' work of from 15 to 40 horses or 
of shafts and the elevation of the cOal to tne surface. ' mules, accordfng'to the power of the motor. It hauls '  
Pits which extend vertical ly 1,000 feet to the mine the c".rs from the 'entrance of the mine to the tipple, if 
workings ' are quite common in Lancashire, Stafford-' there : is no incl�ne by which the force of gravity can be 
shire, and South Wales. As the beds of fuel ha.ve been , used. To handle a train of 20 or 30 cars, only a motor­
worked Qut, shafts h ave been driven in some cases to · man and a brakeman are required. The locomotives 
a depth of nearly 2,000 feet. The construction of the ' vary 'in power, being built to work on grades as -steep · 
shafts requires a large amount of timber to prevent ' as 4 per cent. As they range in weight ' from 10 to 20 
caving in and the installation of power plants, operated tons. the ' rails required for the tram road are very 
principally by steam, for raising and lowering the men light. ' , 
and material . .  The system of ventilaiion in such mines At' the tipple the weighing, separating and loading 
is also very expensive, owing to the distance which air of the cars or boats are done automatically. The tip­
must be conveyed. In many of . the principal mining ' pIe, which is merely a wooden trestle containing a 
districts methods used are costly and antiquated, com- movable platform and scales, is usually located directly 
part'd with the -system in this country, a larger nUID ber above the railroad track, or at sllch an incline that the 
of mt'n and boys being employed, in proportion to the co�l will fall into the ears by the force of gravity. A 
tonnage mined, than in the United States. The writer car is elevated at the tipple so that by opening one 
can state from personal observation that the coal from end the contents run out upon the separation sureens 
a few British collieries is still being brought to the sur- and scales, which record tbe total tonnage. Froln the 
face by hoisting inachinery operated by animal power. scales the coal according to its size falls into the cars, 
The size of the cars used upon the railways from the which are usually made up in trains. As fast as a car 
mines to the seaboard, and even of the mine cars them- is filled the locomotive pulls the next empty car below 
selves, is much smaller in proportion than in the the tipple, and thus the operation is continued until 
United States, and the locomotives employed have less the train is loaded. If it is desired to separate the coal 
power : consequently more trains must be made up to into the three commercial sIzes, three tracks are la.id 
t ransport a certain tonnage, at an increased cost for below the tipple, and three trains ca� be loaded at 
train crews and other service . .  The methods of trans- once. In connection with a number of the mines in 
ferring coal from the mines to the cal'!!, and again at West Virginia and in' the George's Creek and Cumber­
the shipping docks, or at tb .l points of consumption, land rekion of Maryland, as well as in Alabama, are 
require more manual labor than in this country. As ooke-oven plants, so Constructed that the mine cars 
yet, mining by machinery is . in its infancy in Great can" be Tun froni the en'trance directly over the ovens" 
Britain, the, majority of the work being done with the and their contents dumped through openings made 
pick and hand-driIl ; consequently the number of especially for the purpose, without the necessity of 
miners in proportion to the output is far greater than any manual labor except to guide the cars. 
on this side of the Atlantic. The cost of Coal mining by the modern process has 

The metliods of procuring soft coal utilize; to a great been reduced to such a figure that the prod uct has 
extent. electricity and compressed air. A power been sold at the tipple as low as 90 cents per ton, at 110 
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small profit to the coal company. The �ctual cost of 
the coal placed on the cars ready for shipment has 
been reduced as low as 75 cents per ton in the districts 
referred to. Of course, these figures are subject to 
sligh t fluctuations, buUt is calculated that 90 cents per 
ton is the maximu lll cost of this 4l,roduction, Includ­
ing the railroad and steamship t�ilty- and the cost of 
transferring at the destination, American coal has 
been placed in French ports, for example, at $5, 50 per 
ton at a profit to the shipper. But it is believed that 
steamships can be built especially for the coal trade 
which can carry a cargo to Mediterranean ports at less 
than $1 per ton freight, including wages, food for the 
crew, fuel and charges of every kind. This figure 
would enable coal of a superior qual ity to be sold 

. abroad at less than $3 per ton, fully $2 less than the 
best Welsh product. 

.. . . . . 
Electrical Notes. 

It is stated that the Jungfrau Railway in its entirety 
is to be abandoned, but the section already built and 

' under construction will undoubted ly be very popular. 
All the Russian warships on the Chinese station are 

to be fitted with Popoff's system of wireless telt'graphy. 
. The experiments with this a.pparatus have been car­
, ried out up to distances of forty wiles with perfect 
success. 

The premises at () West Twenty-second Street, New 
York city, wh ich were formerly occupied by Prof. 
S. F. B. Morse, were torn down for the erection of a 
business building. . It is gratifying to note that Mr. 
McCutcheon has had the tablet wh� psed to mark 
the house replaced. The addition to the original 
bronze reads, " This tablet removed from' buiI�ling 
formerly on this site and replaced A. D. 1900. " 

A suburban electric street car line in at. Louis has 
fitted one of its. cars with a telephone, says The Rail· 
way Review. The instrument is placed in the rear of 
the car, the negative wire being cpnnected perma­
,nently through the wheels to the rail, aDd the positi ve 
wire being fitted with a simple device resembling a 
jointed fisbing pole by which connection is secured to 
a private overhead wire paralleling the trolley. 

The second branch of the Metropolitan Underground 
Road at Paris was opened on September 29. It runs 
from the Triumphal Arch to the Trocadero. Another 
line running north and south will be opened next 
spring. The American engineers have been impressed 

, with the rapidity with w hich the work il!! carried on, 
only sixteen months having elapsed in building the 
tunnel frolD' Vincennes to the Bois de Boulogne. 

Ever since telephonic communica,tion has bt'en es­
tablished between London and . Paris, it ' has been COD­
stantly rumored that attempts were being made by the 
English and Belgian governments to inaugurate a simi­
lar service between London and Brussels. It is an­
nounced that in February, Brussels will be connected 
with the English capital by the telephone. ' There ha ve 
been several obstacles in the way which have prevented 
realization of this scheme. Great difficulty was encOun­
te�d in obtaining'the sanction of,the two governments, 
but after. prolonged negotiations the necessary permis­
sion was obtained . .  The electricians of the English Post 
Office had two alternative schemes. . One wu to lay a 
cable from the English to the Belgian coast ; and the 
other .was to' utilize the Anglo-French wire as far as 
Calais, and then to extend to Brussels over wires on land. 
According to present arrangements it appears that the 
la�ter plan is to be adopted, since it has been found 
impossible with existing instruments to transmit vocal 
comU\unicatiOti through a submarine cable over a 
greater distance than twenty m i les. T his is the length 
ot the cable in con nection with the London to Paris 
telephone, and also the cable connecting England 
with Irelans}. 

Large refuse destructor and electriCity generating 
works are to be constructed by the vestry of Hackney. 
a northeastern suburb of London. Five acres of laud 
have been acqu i red on the banks of the . River Lea 
upon which to erect the buildings. The present de­
signs are ' sufficient to accommodate 6,000 horse po"er 
in boilers, engines, dynamos and switchgear, but the 
first installation of machinery will only amount to 
3,000 horse power which will be sufficient with accumu­
lators to provide a current for 50,000 eight-candle pow· 
er lamps. The engines will be of the triple-expansion 
type, with a working pressure of 175 pounds per square 
inch. Two dynamos will  be driven direct by each �n­
gine, and a common condenser and cooling apparatus 
will be supplied to each pair of engines. The refuse 
destructor will comprise twelve furnaces with a daily 
burning capacity of 150 tons. It is  estimated that the 
total cost of the scheme will amount to $1,250,000, hut 
it is anticipated that tlie vestry authorities will effect 

. an economy of $20,000 per an num. ACcording to the 
Act. of ,Parliament, the vestr'" are enabled to levy a 
maxi mum tariff of 16 cents p�r unit, but they propose 
to encourage the more general utilization of electricity 
by charging 8 cents to private consumers ; 6 cents for 
public lighting ; and 4 cents for the , supply of electric 
power. 



DECEMBER 1 5, 1 900. 
Science N 8&e •• 

.An expedition has been sent to Kingston, Jamaica, 
by Harvard Observatory to observe the planet Eros in 
its a pproaching opposition. 

Dr. A. Donaldson Smith, the African explorer, has 
arrived in this country and will  del \ver lectures. Mr. 
Ed ward Whymper has also reached the United States, 
and has given some lectuI·es. 

The Pekin Observatory, which for two cent,uries has 
been one of the chief glories of Pekin,  h as been l ooted, 
and half the instruments will  go to Berl in, and h alf to 
Paris. The instru ments were erected by the Jesuits. ' 

Prof. Schiaparel l i  retired on November 1 from the 
directorship of the observatory at Milan, where he had 
beim at work for the last forty years. He has been 
one of the most conspicuous figures in Italian science. 
His successor is Prof. Celoria. 

'fhe Dewey Arch, a temporary structure built to do 
honor to the victorious admiral on his return, is being 
removed. For more than a year it has stood i n  Madison , 
Sq uare without becoming dangerous to passers-by. 
This speaks well for staff construction. 

The four h u ndredth anni-versary of the -birth of Ben­
venuto Cel l ini  wil l  be celebrated in Florence by a fes­
tival and by setting np .thil sculptor's b ust on the 
Porto Vecch io. Invitations have been sent out to 
goldsmiths' associations all over the world. 

A committee of scientific men who were appointed 
to i n vestigate the matter state that an erup'tion of Mt. 
Vesuvi us may be expected at any time. It has been 
some time since there has been a ,dangerous outbreak. 
The experts in the observatory say that an eruption 
may occur at almost any time, but they are not ready 
to predict the strength of the eruption. 

More time, endeavor and money have u ndoubtedly 
been put into the Zeppeli n  airship than into any pre­
vious enterprise of this nature. It is thirty years si nce 
Count Zeppelin first turned his attention to the air­
flhip as an engine of war, and those who were making 
experiments i n  flight by means of aeroplanes were in­
clined to look upon him as a visionary. 

The Tiber at Rome has become swollen by heavy 
rains, and the water i n  the Forum was six feet deep on 
Decem ber 2. The Protestant cemetery is inundated,  
and it  is impossible to get within 2,000 feet of St.  Paul's 
'Without the Walls. A large landslide occurred on the 
hank, and the arches of two bridges have d isappeared. 
'l'h e  d wellers i n  the lower sections of the city are in 
great distress. 

In excavating for the d rainage system which is being 
i nstalled in the city of Mexico, a n u mber of articles 
were found which belonged to a period previous to the 
i nvasion of Cortez. Some of the articles found were 
golden ornaments with which the Aztec gods were 
d�orated. On the extension of the Mexican Cent,ral 
Railway, workmen dug out $50.000 in gold and silver 
coi�s, the government and the workmen sharing 
eqllally uodel' the old law of treasure trove. 

The new lecture hall of the American M useum of 
NatUl'al H istory is bel ieved to be the largest audito­
r ium ever bu i lt for scientific lectures. It seats 1 , 500 
pereons. 'fhere are thrl'e screens, each 25 feet square, 
two bei ng pl aced at the back of the stage, and one is 
movable. The lanterns are in a special room in the 
centerJ of the  gallery. The broad platforlD is  provided 
with unusual arrangements for scien tific experi ments. 
The city has thus far paid $4,472,000 for the institution 
in the way of buildings, etc" and the trustees have 
raised more than three million dollars additional. 

The au thorities of the British Museu m have recently 
secured the exhaustive collection of 20,000 moths from 
\Ve,;tern China which formed part of t h e  col lection of 
t ile late Mr. J. H. Leach, and is the fi nest col lection of 
lepidoptera in  the world. 'fhe Museum paid $5000 for 
the righ t to choose w hat they desire from the collection, 
which wil l  be about 12,000 speci mens. M r. Leach had 
speci mens of several moths not to be found i n  any 
other co l lection extant. Sir George H a m pson, Bart. , 
who classified the moths of India  for the I n d i an �ov­
ernment some years ago, wi l l  Illake the choice and ar­
range thelll in the presen t  Brit ish Museu m collection. 
The \vOl'k will occ u py about t wel ve mon ths. 

Lieut. Julius Payer, wl'lI known for his  Arctic 
explorations, was a great ad lllirerer of Dr. A. Peter­
mann,  the German geographer, who has gi ven great 
atrent,ion to Arctic explorations. When Lieu e. Payer i n  
187(' d iscovered t h e  pyramidal mountain i n  Green land,  
he cal led i t  M t .  Petermann, and it  was long su pposed 
that this was the h ighest mountain i n .Greenland . His 
last lsurvey gave the height as 12,406 feet, but last year 
D r. N at\�orst discovered t.hat the  real hejght of the sum­
mit was between 8,200 an(1  9,000 feet above tbe sea level, 
so that the mou n tai n call  no longer be cal l ed the high­
est in Greenland. T h e' D il ke of A bruzz i i n  his last ex­
pedition d iscovered that King Oscar L1.nd and Pl'ter­
mallli Lan d, as '�'as been s uspected, d i d  not exist,. h is 
probable that Lieut. Payer saw icebergs, w h ich he 
took for land, so that in  both of these cases the con­
nectfon of the name of Peterulan ll with the two locali­
I :esfs-very unfortunate. 

375 
Report oC the Secretary oC ,\.gricnltnre. Survey. Warning is given of the possible danger of thu 

The annual report of the Secretary of Agriculture i ntroduction and dissemhlation of the Belgian hare . 
is a most interesting document. It is devoted to a brief I,aboratory work and the study of food of birds of 

'resume of the important work carried on by the various economic importance have received attention. The 
Di v isions. I mportant extensions of the Weather Bureau work of the Soil Survey has been greatly increased, but 
work have been made d uring the past year. Its efforts still  falls short of meeting the demand for soil surveying 
have been specially directed to the i nvestigation of from all sections of the country. The work of this  di­
methods of e lectrical communication without wires, vision with tobacco is specially noticeable. The tobac · 
with a vie w to establishing wireless electrical commun- co exh ibit at the' Pal'is Exposition was one of the larg­
ication between vessels at sea and exposed points on est as wen as one of the most com plete ' made, con t a i n­
our lake and sea coasts. Already m essages have been ing over 2,000 samples. FIOl'ida-grown Sumatra tobac 
s uccessfu l ly transmitted and recei ved over sixty mi les co was awarded t wenty points of merit against . e i goh­
of land, and the Secretary expresses the hope that in teen points for real Sumatra leaf, and the yel l o w  tobac­
the n ear f uture the craft employed in our coast wise co of North .Caroliua was a warded as many poi nts as 
cOlllmerce and on the Great Lakes will  be placed in in- the T,urkish tobacco with  which it competed. 
stantaneous comm unication with the stations of the 'l'he re.lations of the Division of Forestry with practi­
Weather Bureau located at the principal ports. Spe- cal lum bermel1 and tree planters have been closer and 
cial storm forecasts for lthe r�orth Atlantic will be u n- more . useful than ever before. The total requests for 
dertaken shortly through the use of reports received working. p lalls fOl' scientific forestry exceeded fifty mil ·  
from the West I ndies, Bahamas, Bermudas, the Azores, lion acres . .  The Depart ment is rece iving with i ncreased 
and Portugal, the new cable system connecting Lisbon frequency appl ications for planting and work i n g  plans 
w i th America, via the Azores, making this possible. for watersheds from w hich cit.ies obtain their s u p p l ie�. 
Much stress is laid u pon the continued improvement Th�re is much inq u i ry in all sections of the U u ited 

of the forecast service, and the value of its warni ngs. States regarding bettt>r roads and better methods of 
1\h-. Wilson points out that notwithstanding the great bu i ld i ng them. Much work has been done by the 
number of craft ' plying the Gulf of Mexico at the time Office of Road Inquiry and in co-operating with col­
of the Galveston storm, the warnings were so timely leges and stations. 
that there was no disaster upon the open waters. The Secretary reviews at considerable length the 

The Bu reau of An i mal Ind ustry h as carried on its work of the.  experiment stations first establ islted in 
high l y i m portant work, and the total n u m ber of cattle this country t wenty-five years ago. The stations now 
inspected before ki l ling aggregated 53,087,994, in addi- employ nearly 700 persons, and in 1899 their pu l)l ica·  
tion to an inspection of 34, 737, 613 animals which' had tions aggregated 445 reports and bulletins. The stud y 
been ki l led. The total n u m ber of carcasses condemned of foreign markets abroad w ith special reference to 
W8.!! 61,906, and the n u m ber of l ive animals rejected ext�nding the trade therein for the agricultural  pro­
was about 160,000 ; 999, 554 microscopic exami n ations of d ucts of the United States has been prosecuted w i t h  
pork were made. During t h e  season o f  1899, over a zeal and i n te ll igence. The agricu l tu ral expol·ts of tIlt' 
m i l lion cattle were moved, u nder the supervision of the ' . Unit,ed States for the · past fiscal year amonll tpd to 
Bureau, from the districts i nfected withJ the; southern $844.000,000. The' rapid ,growth of our export trad e to 
cattle tick. Over 1,800,000 sheep were IDspected, and the Orient i n  rece n t  years 'is most stri king. I n  1 900 
nearly 627,000 dipped under thf! supervision of the in� ' our export trade to the Orient amounted to $ 1 07,000,­
spectors. The work of preparing serum for various . 000. The Di vision of Sta tistics and the D i v is ion of 
diseases has also been carried on. With regard to rabies Pu bliCat ions both carried on their labors with the 
the Secretary declares that this disease is unfortu'nately usual satisfactory resu lts. The annual output of pub­

on the increase i n  the Un ited States. lications was 7,000,000. Notwithstanding the en01'l1i0nS 
The D i vision of Chemistry has carried on important amount of work w h i c h  the Department carries on, the 

work i n  the i nvestigation of fO�d adulteration ; over appropriations for the fiscal year amonn ted to only 
500 samples of preserved meats d(ail 'kind.s were pur' $a,006, 022. In addition, the sum of $720,�OO was pro­
chased in the open market, and exalliined. The Di- vided for d ivision among the agricultural stations at 
vision finds that very little horse meat is sold i n  the the Paris Exposition ; American exhi bitors i n  agricul·· 
United Stateli. The foreign food products introduced iure, horticulture, and food products received about 
i nto this country have been the subject of careful  st udy. 500 awards. 

-

Most satisfactory reports are recei ved from Cal ifornia - I .- I • 

at! a result  of the entomological work i n  the i ntroduc­
tion of the insect which ferti lizes the Smyrna fig. In 
one locality more than six tons of Smyrna figs have 
been prod uced ; this result will tend to make A merica 
a great competitor in the fig t rade of the world's mar­
kets. An important parasite has been i ntrod uced to 
prey u pon the olive scale, so inj urious to the olive 
growers of Cal iforn ia. From Natal a fungus disease 
has been i ntroduced by which the inj urious worllls and 
locusts have been destroyed, and efforts are heing 
made to introduce European parasites of the gypsy 
moth. 

The results of seed testing are declared to be satis­

factory, and to have greatly improved the quality of 
seed distributed by Congress. Ex perts of the Divisi o n  
have been studying plants poisQnous to stock i n  Mon­
tana, and val uable experi ment.,; wi l l  be conducted on 
th" ground set aside for the use of the Department on 
the Potomac flats at Washi ngton. The section of seed 
and Plant Introduction receives a special notice, stress 
being laid particularly u pon the importation of cereals, 
i ncluding macaroni wheats of southern Europe and 
grasses and, forage plants. The Kiushu rice i ntroduced 
fl'OID Japan has already added one mil l ion bushels an­

-n nal ly to the Louisiana rice crop. The in tl'Oduct ion of 
date trees into Arizona is another valuable achieve­
ment. The i ntrod uction of wheats frOID Russia, H u n­
gary, and Austria is being watched w ith great i nterest ,  
and i f  the wheat yield of the United States should be 
i n creased by on ly one bushel per acre, this would mean 

at the  farm price of wheat i n  1899 an add i tion of . $26, · .  
000,000 to the i ncome of onr farmers. The Division of 
Vegetable P h ysiology and Pathology has also been 
carrying 011 i m portant i nvestigations. In plant breed­
i n g, oran ge h y brids have been p laced at various points 
in  the South and their val ue has been tested in co­
operation "'ith several experiment stations. In corn 
breedi ng tbe features ai med at are early maturity, 
drought and smut resistance, increased protein content 
and a ' large yield. Diseases of sugar beet have been 
invest igated, also diseases of forest trees. 

The Division of Pomology made a most interesting 
exh i b i t  at the Paris Exposition, which attracted wide 
atten tion. A spe(}ial effort has been made fo give a 
t horough test to the cultivation of choice European 
grapes in the South Atlantic States. The work of the 

�·D i v is ion of Agrostology has been thoroughly system­
ar izt>d. The grass garden on the Department grounds 
contai ns nearly '500 varieties. The destruction of prai­
rie dogs has beco me a p ractical question of  i n terest to 
farwers, and is being investigated by the Biologica.l 

A NeW" Metal-Etching Process. 

A new process of etching metal by an acid blast has 
been i ntroduced. An atom ized spray of acid is pro­

jected vertically against the metal su rface which is to 
be etched by means of an air blast, the pressure being 
frOID 5 to 8 pounds. The com pressed ai l' passes frolll 
the a ir  tank to the atomizer and to the washi ng ap par­
atus. Each atomizer consists of a central t u be sn p­

plied with air uuder preSSUI'e, and su rrounded b� 
smal ler tu bes in connection with the ac id i n  the tan k. 
By this  arrangement the air. b last p rod uces a finel y 
d ivided spray of acid, which is projected with consider­
able force against the metal surface required to be 
etched. The surplus acid falls back to the lo wer part 
of the t an k  and is  again d rawn i n to the atomizer, so 
that the liquid is constantly  c irculated d u ri n g the 

progress of the operation. Means are provided for 
moving the plate during the etch ing operation, to in­
tensi fy the action of the acid .  A fter the etching is 
concluded, the plate is  washed with the aid of  water 
under pressure. According to Fe i l dt>n's Magazine, ero­
sion under the acid blast is very rapi d .  Snme zinc 
plates treated with nitric acid ·d i l u ted to 10 degrees 
Bltume were etched i ll three m i nntes as del'ply as the 
. .  second etch " of the immersion process, w hich wil l 
p robably occupy about twenty m i n u tes. It is not 
practical to force the speed of erosion in the ord inary 
process, as details would be eaten away by underc u t­
ting, and tbe heat would tend to melt the rpsist. I n  
t h e  case o f  the ac:d·blast process t h e  proj ect i on of t he 
spray u pon the surface in a '  perpendicular d irection 

insures proper etching w i thout u ndercutting the pro· 
tected , parts of the metal . . Ovel;heating is also suc­
cessfully avoided, as the compressed air is thorough ly 
cooled ' before . i t  enters the aspirators, and the amou n t  

absorbed during expansion is fully equal to t h at d ue 
to chemical action bet ween the acid and the metal . 

• I • • • 
An I nventio n Pro bably Lost. 

John G. Carter, the i n ventor of  the process of m a k­
ing a substitute for rubber froID cotton-seed oi l ,  d ied 
recently at Savan nah , Ga. The process , was knowll 
only to Mr. Carter, and unless it is found that he left 
instructions and .. i rections for the contin u ance of the 
work, i t  is probable that the secret died with h i m .  
This i s  a valuable i l l us tration of the wisdom o f  patent­
ing all inventions of any com lDercial val ue, and not 
leaving the matter a secret. Very valuable inventions 
have been lost to the world, owing to a mistaken be­
l ief that our patent laws do not give adequate pro­
tection. 



ELECTRIC FREIGHT CONVEYERS FOR LOADING 

AND UNLOADING VESSELS. 

Up to within the last four years every pound of 
freight which was sent abroad was handled by means 
of slings or staging frolll the wharf i mmediately along­
side of the vessel. Not only is this process neces­
sarily slow-not many sling loads can be handled per 
hour, even under the most favorable conditions of 
weather and tide-but it is very expensive, requiring 
as it does a large nUI:tber of men to load a ship with 
J'''a�on8 ble qll i!'kn p8!O. Moreover, in  the slinging of 
car!!"", so many 
packages a r e  
broken t h a t 
the ) 0 s s of 
good;> is not. 
inconsjderable. 

But during 
the last fou r  
years · t h e  me­
thod of stow­
iug cargoes has 
been greatly 
improved b y 
the in vention 
and perfection 
of a portable 
electric s h i p  
and warehouse 
conveyer, a n 
a p p a r a t u s  
whICh requires 
neither staging 
lIor the hoist­
ing of sack or 
packa�e cargo. 
So rapidly does 
th is  new in­
vention work, 
that a s h i p 
c a n  now be 
l o a d e d  i n  
about half  the 
time requ i red 
under the old 
l!ysteUl . w i t  h 
the s a  m e or 
less number of 
Illen em ployed. 
The system is 
a t  p r e se n t 
widely .used on Puget Sound. The stowing of 1,000 
sacks of grain or flour per hour or 600 tons per 
day of ten hours is considered - an excepUdnally' good 
day's work in hoisting or slingi ng, or by staging ; but 
the same n u mber of men with a conveyer wi l l  handle 
2,000 or 2,200 sacks per hour. Indeed, i t  may be stated 
that the convey ing capaci ty of the machine is governed 
only by a ship's facilities for receiving cargo. 

In large modern ships or in tramp steamers, where 
the crew in the hold can be increased many-fold, E1ack 
and package carg<Hllay be handled at a rate of from 
3,500 to 4,000 packages per hour. 

Especially serviceable is this invention in the load­
ing of flour, grain, and other perishable cargoes in wet 
weather. For, since . no hoisting gear is needed, tar­
paulin or canvas covering can be placed over the 
hatches, and stretched from the ship's rail to the ware­
house door before the hatches are removed and the 
conveyer placed in position, thus insuring absolute 
protection to the cargo on the conveyer or in the 
hold. 

All freight which 
transferred by 
this conveyer. 
The saving in 
claims for dam· 
aged cargo has 
often been no­
ticed at t h e  
offices of the 
u nderwriters. 

can be handled in slings can be 

or warehouses, an endless ru bber or canvas belt or 
apron 24 inches wide is mounted, to which belt cleats 
may be riveted. The belt p icks up the packages on 
the wharf or warehouse floor, and deposits them at 
the ship's rail .  The maximum inclination of the 
conveyer is about 50 degrees. 

The belt is driven by an electric motor on the fraine 
of the machine, the motor being 80 placed that it will 
be entirely cleared by the belt or working parts of the 
conveyer, thus insuring safety in  operating. 

The conveyer is mounted on a pair of swivel ball-

THE KcCABE ELECTRIC CONVEYER. 

DECEMBER 15. 19OQ. 
With a charge of 860 pounds of smokeless powdPl". 

and a projectile Weighing 850 pounds, a muzzle velOCity 
of 2,854 foot-seconds was obtained with a correspond­
ing muzzle energy of 47,994 foot-tons, the cham ber 
pressure being 16% tons per square inch, or a haif 
ton less than the designed working pressure · of 17  
tons. We are informed that the gun,  i ts  mechanism, 
and mount, functioned admirably in  every respect. 
The Bureau of Ordnance is  to be congratulated in 
having achieved such ad mirable resul t s; 

The fact that this gun shows 54 foot·seconds greater 
velocity than 
i t  was design­
ed for, w i t  h 
half a ton t o  
t h e  square 
inch less pres­
sure i n  t h e  
powder challl­
ber, s p e a  k s 
vol umes f o r  
the excellence 
of the m u l ti­
perforated, all­
g u n c o t t o n  
smokeless pow­
der which has 
been adopted 
by the n avy ; 
for unl ike t he 
h igh n itro-gly­
c e  r i n e pow­
ders, such as 
cordite, which 
are used by 
some other na­
tions, our new 
navy powder 
achieves these 
splendid r e ­
suits without 
any percepti­
ble deteriora­
tion of t h e  
i nner surface 
(If the gun. 

It  is  inter­
est ing to com­
pare the new 
weapon w i  t h  
t h e  12 - inch 

beari ng wqeels in the center, whereby it can . be easi ly 35-caliber · guns now iri service. The new gUl l  
and rapidll moved .t() orJrQm .any p@or.t=of 1l, dock...or � weighs 53·7 tons . and has a muzzle �nergy of 8!J3 

c'W'-tiiMlouse� ' :�{;illy-tl1ree n:len are required to shift it to foot-tons per ton of gun. The present 12-inch g u n .  
and fro. ' 

. . . 
which weighs 45 '2 tons, has a m uzzle velocity w i t  h 

Since the machine carries its own driving mechan- smokeless powder of 2,300 foot-seconds, and the cor­
ism, it  follows that the rise and fall of the tide or the . responding lll uzzle energy of 31, 170 foot-tons amoulJts  
wash of passing steamers cannot h inder the rapid load- . to on l y  689 foot-tons per ton weight of the gun. From 
ing or unloading of a cargo. the above compa.rison it w ill be seen that the m u zzle 

The conveyer weighs about 2,500 pounds per 45 feet. energy of the new 12- inch gun exceeds that of the old 
• • • • •  

THE NEW 12-INCH NAVAL GUN. 
The Dew 40-caliber, 12-inch gun, the first lot of 

which will  be mounted on the new monitors and on 
the " Maine " class of battleships, and which wil l  hence­
forth be the standard weapon of this caliber for our 
navy, has been completed and tested at the Naval 
Proving Grounds, Indian Head ; about t wenty rounds 
h aving thus far been flred. 

By the courtesy of Rear-Admiral O'Neil, we present 
aD illustration of this gun engraved from a photograph 
taken at the Proving Grounds, which shows both the 
gun and its mount complete. 

by 53 per. cent. . 
If the energy developed by one round of the new gun 

could be applied 8S a constant upward thrust beneath 
a 12,000-ton battleship, it would be sufficient to raise it 
4 feet from the ground. 

The excellence of this weapon is'  shown by a com­
parison with other 40 -caliber, 12-inch guns, which are 
being constructed by the leading gun-makers of the 
world.  At the bottom of the list is the French gun, 
which, in spite of its high velocity, shows a muzzle en­
ergy of only 30,750 foot-tons, the relatively small enerllY 
being'"due to the very light shell, w hich weighs only 
644 pounds. The inferiority of this gun is greater than 

The machine 
is the inven­
tion of Captaiu 
W < L. McCabe, 
of the stevedor­
i n  � firm of 
McCabe a n d  
Hamilton, Ta­
cOlJJ a and Seat­
tle, Wash. In 
the longitudi­
u al c e  n t r a l  
space formed 
by a strong 
iron or steel 
double truss, 
from 45 to 60 
feet long, ac­
cording to 10-
e a I require­
ments of docks 

New Navy 12-inch Gun at IndJan Bead-Muzzle velocity, 2, 864 foot-seconds ; muzzle energy, 4'7,994 foot-tons ; 
energy per ton 

·
of gun, 893 ; powder pressure, 16'6 tODS per square inch. 

foot-tons ot 

appears on the 
surface figures; 
for the light­
ness of t h e  
shell will cause 
the velocity of 
the projectile 
to fall away 
far more rap­
idly than that 
of the heavier 
projectiles. We 
�hould note i n  
t h i s  connection 
that a lthough 
the m u z z I e 
velocity of the 
Krupp 40 cal i ­
ber g u n  i s  
l o w e r  t -h a n  
that of the new 
United States 
g u n, because 
of the greater 
weight of its 
shell, it will  ap­
proach it in 
respect of its 
remaining en­
ergies at the THE JlOSr POWERFUL 12-INCH, 4O-CALIBER GUN IN EXISTENCE. 
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longer ranges. Judged by the m uzzle velocity and 
muzzle energy, the new U nited States . wt'apon stands 
easily first ; but judged by the standard of enerliy per 
ton weight of the gun, it wi ll be seen that the KI"UPP 
weapon bas a considerable lead. It won l d  be interest­
ing, in this connection, to note how Kru pp obtains 
these results with a gun so comparatively l ight in 
weight. It is possible t h at this gun is constructed of 
nickel-steel, and . t.hat an abnormally high cham ber 
pressure is a.llowed. 

COMPARISON OF 12-INCH. 40-CALIBER NAVAL GUNS. 

'0 'Ql .. .... 8-0 '" :: .!l .. '" ... 
" § .& � � .s 0 0(j-d " . 

"' '';  S; "  " . iiHl . S " .. .s�  <- 0  0> "  .. bIl > "  <-�  �'O � . � "  � :ll ..c '� 118  ", ,, ", 0  � &  � "  .- " .- .. 8 .£  � ""  � '"  � .  :il� r.. , -- --- -- .-- --
United States, Naval . . . . . . . . . . . .  58'7  850 2,8.'\4 47.994 893 
German. Krnpp.. .  . . . .  . . . . . . . . . .  48 ' 9  98 1 2.592 45,662 9M 
British, Vickers .. . . . . . . . . . . . . . . . .  50 ' 3  850 2,600 39.848 792 
British, Armstrong . . . . • • • • • • • • • •  50 ' 8 850 2.580 39.233 772 
BritJah, Nava1 . . . . . . . . . . . . . . . . . . .  50 ' 0 850 2,481 36,290 721; 
French, ·Naval . . . . . . . . . . . . . . . . . . .  45 9  644 2.625 30,750 670 

l�-INCH GUNS oil' 85 AND fiO-CALIBEE. 

�����5��r.t!�V��'.���1.i�_r: : 1 �n I g� I �:ggg I �:�. I :: 
Krupp, fiO-calioer. . . .  . . . . . . . . . . . .  62 '  4 771 3.330 58,205 934 

• Old pattern as used ()n " Iowa." 
Following the table of the 40-cal i ber guns are placed 

t.hree guns of 35 and 50 calibers, the first being the type 
of 12-inch gun at present in use in our n avy, and the 
50-caliber gouns bei ng t wo of the · 1899 Krupp 
models, wbkh the company state nave actu­
ally been manufactured and tes:ted with 
the results here with shown.  The enQrm<)us 
energy of 58,205 foot-tons is obtained in the 
first of these t wo weapons with  a 98 1 · pound 
projectile having a muzzle velocity of 2.953 
foot·seconds, and in the second by a �7l­
pou nd projectile driven Itt 3, 330 foot-seconds 
veloci t.y, the ener!!y of 934 foot- tons per ton 
weight of gun bdug. as far as we know, 
the greatest f'fficiency yet obtai ned with · 
any gUll, experimental or otherwise. As 
this gun is over 50 feet long, however, it is 
altogether too unwieldy for service on ship­
board, at least according to the present ac­
cepted ideas on .the subject. 

. . .  , . 
THE THIR;D-RAIL EQUIPMEN.T OF THE 

MANHATTAN ELEVATED RAILWAYS 
Experimen tal ru ns are sti l l  i n  prog;ess 

w i t h  the new six-car motor train which h as 
recently been com pleted for the Manhattan 
Elevated' Rai lroads, and the resu l ts are 80 
satisfactory that the traveling p ublic may 
look for a vast improvelllent in the'speed 
and frequency of t h e  train service on this 
great system. The experimental train is 
made up of four standard 18-ton cars and 
two 35-ton motor cars, one at each end. The motor 
cars, as far as passen ger eq uipment is concerned, 
are d uplicates of t he ordinary cal's, but the front end of 
each consists of a roomy cab with glass on the front and 
sides, and 'doors open i n g  i nto t he cab from the side 
and from the aisle of the car. Ode 'of our illustrations 
is taken from the front of the cab, another .shows the mo­
tor car and train, and a third represents one of the motor 
trucks and shows the sl iding shoe by which the cur­
rent is received from the t h i rd-rail. This rail is carried 
outside the tracks, and is safeguarded by two deep 
lon g'itudinal guard-rai ls. 

The two motor cars, each 
of which weighs 35 tons, 
are strengthened beneath 
the fioors by longi tudinal 
plate steel s i l ls, which, it is 
claimed, will prevent tele­
�coping in case of end-on 
collisions. Each motor car 
Is equ ipped w i th four 150 
horse power General Elec­
tric motors, oue on each 
axle of the trucks. The 
eight motors are operated 
in parallel ,  the cnrrent be­
ing control led by all equal­
izing switch in the cab, 
which performs the same 
function as . the  equalizing. 
bus-bars in an elel1tric pow­
er honse . .  Th e  placi ng I)f 
the power at the ends of 
the train has the advantage 
of providing a more even 
motion · in  starting, the 
combined pull at the front 
and push from behind get­
ting rid of the uncomfort­
able jerking effects which 
are at present noticeable 

J eitutifie �mtrieau. 
rent is taken from the tliird-rail by means of the shoe 
of the front motor truck, and, after passing through 
the motors in' Ettie forward car, is carried by insulated 
wires to the mdt-ors of the rear' car. The third-rail i s  
of very' hea.vy section, 100 pounds t o  t h e  yard, and i t  
was rolled with a special view t o  its electric conduct­
ivity. 

The train is fitted throughout with the air brake, 

A Motor Truck, Showillg Third-Rail Oontact Shoe. 

w hich, �l:t:en the whole road is equipped, will replace the 
vncul1.m �tl),�es now in use on the elevated trains. The 
ai r br��' is of the standard type used.,on truIlk roads, 
with t il���jtIerElnce that the com pressors are operated 
by an el�r-il(lUotor which is autolll�tjcal ly control led 
by the air .pressnre. The electl'i<r pump and air .pump 
governor arA clearly shown i n  our dl'awing of the cab. 
The governo'r" consists df an atr cylinder and piston 
w ith a vertical stroke, which is 1>0 arranged that when 
the pressure rises to the working pressure of 90 pounds 

The New M otor- Oar alld Train. 

to the square inch, the piston is driven u pward against 
the pre�sure of a helical spring, and opebs a switch 
controlling the pump motor. As the pressure falls, 
the springs drive the piston down, and a suitable con­
nection closes the switch and starts the pump. Above 
the air pump on the rear wall of the cab are the circuit 
breakers, t he one to the left control ling the heat and 
light of the cars, an� the small one to the right con­
trolling the a ir  pump motor. The main circuit breaker 
is located on the opposite side of the cab, and adjoin­
ing it is the equalizing switch already referred to. 

IDterior of Motor-Oar Oab. 
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Below these is the reverser for use in an emergency 
stop. By throwing over the lever, the current is re­
versed, and the whole force of the motors is employed 
to check the train. The controller is located i lllme· 
d iately below the front windows of the cab. The air 
brakes are sufficiently powerful  to stop the traiu ,  
when it i s  running a t  the rate of 3 5  m iles a n  hour, 
w ithin three or four car-lengths. T h e  reverser and 
the powerCul air brakes com bined render the possi­
bi l i ty of a coll ision very remote. 

The highest. speed of trains. wi l l  be 35 m i les an hour. 
'I'he average speed, i ncludiug stops, wi l l ,  of course, vary 
with the condi tions; being lower where the stations 
are frequt'llt and the traffic heavy, and h igher when 
r raffic is l ight 01" the stations more widely separated. 
How great the acceleration wilL be is best showIl by the 
authorized stat�mt'nt of the com pany that the present 
running time.  of forty- nine m i u u tes between the Bat­
tery. . and One Hundred and Fi fteenth Street on the 
Sixth Avenue l i ne will  be reduced to about forty 
min utes. 

For the present, power is being furnished from the 
Sixtjl-sixth Stioeet station of the Third A veil ue Rail­
road, a 500·volt current being used at the motors. A 
large power house is being erected at SeventY-8eventh 
Street for the service of the whole system, w hich w i ll 
have . a  maximum capacity u nder overload of ful l y  
100,000 horse power. I t  is estimated that. 400 motor 
cars will  be reqnired for the equipment of the w hole 
system ;  and as the trusl<es of the elevated structu re 
have lately been thorou gh ly oVerh au led and strength­
ened, they w i l l  be in thorough Iy  .fit condition to stand 

the h ea" ier loadl:! and higher speeds of t i l e  
Ilew service. 

.. . . .  ., 
Telegraphing and '.l'eleph onlng 

SlInu}tllcneously. 

The Rysselberge system of telegraph i l l g'  
and telephon ing simultaneously over a sin­
gle wire is Illeeti ng with.conl:liderable success 
in Germany, the ' Berlin fire brigade being 
equipped with it .• 

There are fifteen hrigade stations in Ber­
l in, each of which is served by a special 
network of fire alarms. From these stations 
undf'rground wires radiate " in  al l di rections, 
each wire being connected with a. great 
number of alarm pillars. The alarllls are 
arranged for automatic working, and to each 
is fitted a key for telegraphing to the sta­
tion. A8' it  is, however, a very great ad­
vantage to be able to maintain during the 
progress of tbe fire a good connection be­
tween the all'-rm pillars nearest the fire and 
the brigade station, exhausth'e trials have 
been made with a specially adapted tele­
phone which have resulted . in the general 
introd uction of the same. To t he Morse 
apparatus at the station a stand is at t ached, 
from w hich a microtelephone fitted with a 

battery switch and a second receh-el' a re su�pended. 
The relllaining apparatus is  inclosed ill a flat box al l li 
placed u nder the table; . Th is box contains an i l l liue  
tion coil,  a condenser, and a circ u i t  ke y. As i t  wo u l d  
b e  expensive t o  equip each of t h e  fire-alarm posts w i t h  
telephone apparatus, a portable set is used, wh ich' II IIl Y 
be attached to the posts by llIeans of a p l \1 g  and socket. 
proy.ided for the purpose. Such a portable set is car­
ried · by each of the brigade carts, there being some 
eighty now in use. The brigades' cycl es are also 
equipped with sets which are very compact in design.  

Experience with the sys­
tem has shown t hat the 
switcl{ing ill of the tele­
phone a.pparatus iu no way 
influences the telegraph 
service. During s imulta­
neous telf'graphing aud 
telephoning a slight knock­
ing is perCeptible in t i le 
telephone, w h i c h ,  how­
ever, does not destroy the 
audi ui l ity. 

• • •  
THE 8SSa)' 8 1l t horities at 

B i l' ln i l l � hallJ , following the 
exal l l ple set by London 
and Manchester, have ' de­
cided not · to stamp any 
hnliow gold articles i n  fu­
ture. w h ere the thickll Pss 
of the gol d  is less than No. 
36 A'II.ge. This decision w i l l  
ser iously cri pple t h e  cheap 
triu ket and mock jewelry 
trade, where the keenness 
of the cOllJ petitiol! has re­
sulted in the employment 
of rolled gold of such ex­
treme thinness that the 

on elevated trains. ClU'- 'lRIRD-RAIL EQUIPO:K'l 0:1 .A:KRATTAN ELEVATED RAILWAYS; 
presence of the gold can 
scarcely be detected. 



IV. SI.PLE ELECTRIC .OTOR. 
(Continned from ldst issne.) 
BY GEORGE JI. BOPItIN8. 

The next thing to be d one is to construct the field 
magnet, w h ich in th is lUotor is in the form of II. ri ng, 
as shown in Fig. 1. The core of the field magnet is 
formed by winding four strips of No. 24 shetlt iron % 
inch wide and 8 feet long upon a wooden core, as in the 
clllse of the armature core. The form on w h ich tbe 
field magllet is wound beillg t. inch larger i n  d iameter 
tban the armature, and as this is variable, it m u st be 
ascertained after the armature is woulld and balanced, 
on account of the variation in the winding depending 
on the covering of the w ire and the care with whicb it  
is wound. In 'the motor illustrated, the field m agnet 
ring is 2% inches internal diameter and 4� inches ex­
ternal diameter. Bt'fore wind ing tbe)ield magnet core, 
the ends of the 8· foot strips are scarfed or beveled off 
and tinned. alld then soldered toge ther and coiled for 
con ven ience. 

The strips shou ld  be wound upon t.he form as tightly 
as possible, and when the last l ayer is on. a stout wire 
is w rapped around tho outside and twisted together to 
keep the sheet iron Htrip fro m  u n winding, as in the 
c&.se of the armature core. ' 

As it is not necessary to anneal the field magnet, the 
wooden form is removed by bori ng a hole ' through it 
and then splitting the wood so that i t, can be removed 
p iecellleal. The coil of sheet iron forming the field 
ma�net core is composed of thi l·ty-three layers. 

The r i ng is d ivided into fOUl' qual·ters by radial l ines, 
and mid way between two of these lin!>!s, ou opposite 
sides · of the ring, are dri l led holes for rivets !-p; inch in 
d iallleter, t he holes being countersunk slightly on each 
side. These rivets with slight heads are i nserted in 
the holt's, with the heads i nside the ring. They are 
t l ren neatly riveted at the outside, l eaving the inner 
s i d e  as s lllooth as possi ble. To accom plish this, it is  
uecessary to move tbe binding wire away frolll the 
center of the field magnet ring. 

When the two rivets are in place, the bind i n g  wire 
may be removed ; then in the same sections near the 
en ds are placed rivets, one at each end of each section. 
The !lections riveted i n  th is manner for m  i n wardl y  
pl'ojecr, ing pole pieces. While drilling t h e  holt'S for 
tht' riVets, it is I;lecessary to clam p the strips firmly to­
gether to prevent the drill chips from working i n  be­
t wt'en the l a yers of the magnet. Eleven layers of the 
ma�net ring' are sawed out between the pole pieces to 
make a space fQr tbe w ind ing of the field magnet; the 
ends of the pole pieces are beveled as sbown to facill­
tate winding. Tbese spaces are covered with adhesive 
tape and are wound with four layers (about 45 feet) of 
No. 18 magnet wire, either single or double, cotton or 
silk covered. 

One of the pole pieces will be at the bottom of the 
fit'ld  magnet and the other at the top when the motor 
is com plete ; therefore the winding on each side of. 
the field' ma�net be�ins at opposite sides of the same 
pole piece, aud is wound in the same direction to bring 
the w i re terminals near the base of the machine, and 
to cause the cunent in the two windings to unite in 
prod ucing a north pole at the top of the magnet and a 
sQu t h  po le at the bottom, or vice versa. If a m istake 
i s , made i n the winding, this can be corrected j n  mak­
ing the con nections. It is not necessary to unwind 
and rewind.  

The cO llst ruction of this  magnet is open to criticigm 
on account of the disposition of the lam inlll; but this 
constructi on is partly or wholl y  compensated for by the 
larg'e rivets, w h ich bind the pole pieces and the body 
of the magnet togetber. 

The boles are dril led in the lower side of the magnet 
and tapped to receive machine screws, whic.h. pass \!p­
ward .thwugh the base of the machine to hold the 
magnet, which latter sits upon a small wooden saddle 
about % i nch thick in the middle. The field magnet 
wjndill�, as wel l as the i ron core. is covered with seve­
ral coats of shellac varnish, for insulation and protec­
tion. 

'fho journal boxes for the shaft are simply % brass 
balls axial ly  bored to receive the shaft. and h aving an 

j',itutifie jmtri'lll. 
bin.ing posts w hich receive the battery wirel, the 
other brush being co nnected with the outside terminal 
ot one of the field magnet coils. The outside termi�al 
of the other field maguet coil is connected with the reo 
maining bi nding post. The inside terminals of the 
field magnet coils are connected together. 'I'he con­
nections are clearly shown in the diagram (Fig. , 2). The 
upper t!crews in the commutator brushes are used for 
varying the pressure of the brushes ou the COlUlU ut&tor 
as may be requil"ed ; the brushes being bent outwardly 
to admit ot this adj ustment. 

If the motor it! to be used for driving a fan , the base 
w i l l  need to be set UPOll legs uf $omtl kind. III t he 
motor illustrated, the base is supported upon four in-

:Pig. I.-FIELD .AGNET CORE. 

verted clothes hooks which support it 2 inches trom 
the table. 

The oil cups are made of wood (soft maple or birch), 
with stems extending down into the 18• holes in the 
spherical boxes ; and in the portion of the wood above 
the journal box is formed a cavity which will  contai n a 
few drops of oil. The outside of the.oil cup is varnished ' 
with sht'llac except at the end of the stelll, before any 
oil is put in. This confines the oil to the Cavity' and 
the interior of the stem and causes it to slowly feed to 
the journal on which t,he stem rest!!. The fan can be 
purchased for a small SUIll. It may be necessary to 
bush it to fit the shaft. Either an 8-inch or a lO·inch 
fan lOay be used. 

Of course, a small pulley will be substituted tor the 
fan when the motor is used to drive a machine. 

If the motor when ' finit!hed does not run in the de-

Fig. 2.-ELEC'l'RICAL CONNECTIONS OF .OTOR. 

sired direction, this may be changed by transpos i ng 
the wire connections at the brushes, so as to change 
the direction of the current in the armature. 

oil hole in the top. These boxes are each held in place _ ' . " • 
by two brass plates bored to receive the sides of the Valuable Greek A ntlqultle •• 
bal ls. 'as shown, and attached to the sides of the square Mr. J. Pierpont Mor�an has recently presented to 
wooden standard!! by screws. The shaft is a l lowed to the Metropolitan Museum or Art a votive mask, a 
project at one or both ends sufficiently to receive :a ' nec�lace and .  victor's wreath · and bridal w reath, 
pul ley or fan . The armature is wI'apped aroun d  the w h ich were di,scovered some time ago at Ol bia, an 
s ides w i t h  euou�b firm paper to cause i t  to fit' tig'htly ancient colony' of Miletia in Scythia. At first it  was ' 
intu the fiel d  magnet, and after the shaft is made level, ' thoullht that · the gold crown was that of a king, but 
the jnnrnal boxes are placed on the sh aft, and the an i l lscriptlon on i t  shows that it was that of a priestess 
staudal'ds which support thelll are sawed off the pro· of ' DelUt'ter. , The work is not in repouss�, but ' ap­
pt'r leu!l'th and secured to the base by scre'ws, one for ' pliqu�. Upon the back of the necklace is another word 
each standard, passing u p ward ly through the base and wh ich signifies " bejoog'illg to Ze nokl ides." This shows 
i u to the lower ends. of the standard.  To the base ad- that th'e 'necklace and the crown belonged to two differ­
joining the standard at the com mutator end is attached ent Pf!rsons, 

'
and not to one. The pendants of t ile glass 

a wooden block, to the ends of which are secured light 'amphorlll have all bt'en fast.ened to the necklace, aud it 
copper springs. which bear on opposite sides of the is now complete. , The bridal wreath is composed, of 
com lllutator and act as brushes for conveying tile 'cur� " leav�� of ' oak, 

. 
myrtle and hawthorn made of si l ver 

rent to the armature. which has become oxidized by long exposure to t.he 
The screws wbich hold the lower ends of these earth. Between the leaves are little buds of, gold. The 

brushes alsQ clamp the wires which bxtend do�n ward specimenE are among the mOlt perfect pOlsesled by 
throu�h the base, one being connected with one of the any mUBeum in the world. 

EnKlnee rln� Note •• 
Five million dollars will be expended at Dover, Eng­

Jand. for dock extension, with a view of accommodat­
ing vessels of the size of the " Oceanic," as several 
American lines have i utiluaUtd that they will sail from 
that port wben the work is cOlllpleted. 

The annual report on t he cbanges in rates of wages 
and hours of labor in Great Britain during tbe year 
1899 hlWl j ust been issued. 'fhe prosperity of the cuun­
try was such tbat the percentage of tbe u nemployed 
was the lowest recorded siuce 1890. The changes of 
wages last year a�gregated a rise of $575,000 per week, 
an increase of .$l00,OOO over the year 1898. 

The municipal authorities of Bristol are petitioning 
the British Parliament for the necessary po wers to ex­
tend and to improve the dock accommodation at Avon­
mouth . The principal item of the scheme is the con­
struction of a h uge ocean dock to accouJluodate the 
largtlst cargo steamers and liners. The to tal cost of the 
ulldel"tak ing is estimated to be $9,020,000. 

The British Naval I>epartment has issued applica­
tions for tenders for coal, and tor the first time tbey re­
quire a twelvemonth's supply. under normal conditions, 
and also for any furt-her suppl ies that may be rendered 
necessary though auy unforeseen circuUlstances. This 
is the largest single order ever placed in the coal trade 
in En/!Iand. It is anticipated that it will amount to 
about 1,000, 000 tons. 

The first vessel, the " Runic. " with which the White 
Star Line are founding their colonial fieet, has been 
launcbed from the yard of Messrs. Harland & Wolff. at 
Belfast. She is a twin screw steamer, 565 feet in length, 
64 feet beam and of 12,400 gross tonnage. When com­
pleted. she will be one of the largest passenger steamers 
afioat, and her inauguration wil l  COlUmence a new era 
in connection with the colonial ocean traffic witb Great 
Britain. 

The Boston & Maine Rai lway gives cash prizes yearly 
to station agents for fioral d isplays at their stations, 
says The Rai l way Review. Prizes of $50, $40 an d $25 
were distributed to the station agents at South Lan­
caster, Waltham and other places. At some of the  
principal stations on the Kansas City, Fort Scott & 
Memphis Railway greenhouses are to be established , i n  
w hicQ passengers will be in vited t o  pass their t i lDe 
while waiting for trains, and the surplus flowers will  
be supplied to the din ing cars on the t hrough trains. 

Extensive dock works are to be u ndertaken at Man­
chel:lter, wb ich will considerably improve the cOlllmer­
cial prosperity of that city. Some thirteen acres of 
land have been acqu ired , and a large new basin w ith 
a water frontag'e of one m i le, railway tracks, ware­
houses, storage grounds. etc. , are to be constructed . 

·The object of the schewe is to enable the largest m od­
ern steamers to berth easily and comfortabl y. Pro­
bably the success of the Manchester Ship Canal is re­
sponsible for these large addi tions to the dock capacity 
of Cottonopolis. 

• • • • • 
The C u rrent SuppleDlent. 

In the current SUPPLEMEN'l' will  be found many 
articles of general as well  as of scientific interest, for 
the most part i l lustrated by clear engravin gs. " Th e  
Building o f  t h e  Great Wachusett Dam," by J.  A. 
Stewart, is a lucidly written descri ption of a notable 
engineering undertaking. The inaugural address of 
Prof. John Perry, presideQ,t of the Institu tion of E lec-

. trical Engineers, on . .  Electrical Engineering as a Trade 
and as a Science," is continued. The cJay-working 
machinery exhibited at Paris is discussed i n  a well­
i llustrated article. Prof. MacCord contributes an i n­
teresti,ng account of a new ellipticaJ lathe which can 
perform all that can be don e  with the appliances 
hitIlerto employed, as well as work which could not 
formerly be executed . on elliptical lathes. " Irrigation 
in the Eaat and West " describes the work of the 
Department of Agriculture. ' "An Autolllobile Mowing" 
Machine " is a new ,  i nvention which will probably 
excite no little interest. ' Tbe inaugural address of 
Carl Hering, president of the American Institute of 
Electrical Engineers, is reproduced ; the subject dis-

� cUl!sed is " The Paris Ex.position of 1900, " One of 
the most thoughttu l and earnest articles is a papei' 
by , George W. Dickie, entitled . .  Can the American 
Sbipbuilde� under Present Conditions Compete with 
the British and German S hipbuilders ? "  The usual 
trade suggestions, notes and recipes will be found in 
their proper place. 

ConieDtl'. 
(lI Iult.ated "nlclel A.e mArked .. Itb an 881 ... rll" .) 
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DECEMBER 15 , ' 1 900. 
RECEN TLY PATENTED INVENTION� 

Electrical A pparatu •• 
ELECTRIC MOTOR.-JOSEPH DARLING, Chicora, 

Penn. The motor is of that type in which the oscilla­
tion of an armature in front of the pole of the electro­
magnet is converted into rotary motion by means of a 
connecting-rod and crank-shart arranged above and at 
right angles to tbe longitudinal axis of the electromag­
net. The armature has a rocking axis directly at the 
pole of tbe magnet. To tbe other end of the. armature 
an arm is rigidly attached, extending at right angles to a 
point near tbe opposite end of the electromagnet. A 
crank-sbaft is arranged at right angles to the electro· 
magnet. A pitman is disposed on the opposite side of 
the crank-shaft from the armature and connecta the ' 
armature·arm with tbe crank shaft. 

0 0  M M u 'r A T  0 R-BRUSH HOLDER. - lLumY 
BISHOP, Mauhattan, New York city. To insure a IIrm 
contact of tbe conducting.block and tbe commutator and 
the seat of tbe blOCk,' and to permit a free sliding move­
ment of the conductmg-block without danger of the 
hlock's leRving its seat, the brush-holder is provided 
witb a follvwer which serves to press the coudnctor to 
its seat. The follower consists of an angular lever, on 
oppcsite sides of the fulcrum of which are rollers 
arranged to engage one end and the outer face of the 
condnctor to hold the latter against its seat and against 
the commutator. at the same time preventing movement 
of the conductor from its seat. Arcing is prevented and 
the life of the brush lengthened. 

ELECTRIC FIRE-ALARM.-CHARLES L. HAIGHT, 
Pcugbkeep.ie, N. Y. In tbls invention the fusion of 
metal at a low temperalnre releases the alarm. Tbe cir­
cuit-cioser employed comprises spaced contact-plates 
held in a casing and connected with the circuit·wires of 
an alarm. A contact·bar is mounted to slide in tbe caB­
ing, tbe outer end of the bar having a 1Ianged offset. A 
spring moves tbe bar into engagement with the contact· 
plates. A binding-post is secured to the casing. A fosl· 
hie connection between the two binding-posts normally 
holds the bar out of contact with the plate�. 

Ene:lueerlolt IJDprovemeots. 

ROTARY·UYLIN DER STEAM ENGINE.-GEORGE 
O. SANDE . SON. Fertile, Io-.va. 'l'ue inventIOn relates to 
that class of rotary engines in wbich tbe cylinders rotate 
abont a stationary shaft, so as to act as a pulley fur trans· 
mitting power. A tubular shaft is divided by a parti. 
tion into admission and exhaust passages openiug at op· 
posite ends of tbe shaft. A steam-chest is fixedly beld 
on the sbaft near each end and has cbannels registering 
with the porta of the previously.mentioned passages. O n  
the chests are spring-pressed slidable pistops. A cylin­
der, divided into compltrtments, is rotatably mounted on 
tbe sbaft and has inclined abntments adapted to ride 
over the pistons. A diametrically· arranged cut-off is 
secured in each head of the cylinder. 

Mcchanlcal Device •• 
SCRAPER.-GEORGE E •. RICHARDSON, Chief, Mich. 

Mr. RiChardson has improved a scraper wbich he has 
already patented, so that it can be raised and lowered at 
eitber the front or back by means o( mechanism oper­
ated from tbe axle. The scraPer, in the present invention, 
is evenly balanced so as to avoid lift on the neck of draft· 
animals ; for the draft will be beneath the tongne. Tbe 
scraper in no manner interferes with the driver in guid­
ing the team. The drive shaft reCeIves motion from 
the supporting-wheels of tbe frame. The drive-shaft is 
connected with l ifting-shafts by a driving connection 
which serves alternately to operate tbe Iiftmg.shafts. 
Tbe scraper has its forward end portion controlled by 
one of tbe hfting-sbaft�. and its rear end portion by the 
second lifting-shaft. Both shafts act to raise or lower 
the scraper. 

Railway Appllance". 
RAIL-JOINT.-JAlIIES S. PATTEN, Eqnitable Build­

ing, B�ltimore, Md. The novel feature of this invention 
is to be fonnd In a chair consisting of a clasp-section 
baving a laterally opening seat for the edge of tbe rall­
base. A base.plate is also used, provided near its frw 
edge with an inclined surface adapted to operate by a 
wedgiD!� action upon the edge of the rail. A clamping­
section has a base-plate adapted at its outer edge to en· 
gage with that of the base of the clasp-section and so 
formed tbal it presses upon the base of tbe rail and 
forces the rail into the Beat of tbe clasp-section. The 
constructiou is both strong and cheap. 

Mlscclla lleous Invcntions. 

EXTENSlON-TABLE. -JoHN T. LA TURNO, Com­
merce, Mo. The object of the invention is to provide a 
table arranged to permit its extension by one or more 
auxiliary leaves whicb also serve · to lock the table in 
place. The table is constructed witll separable sections. 
Arms, pivoted at the central portion of the table, carry 
rigid auxiliary leaves. Leven, are pivoted at one end 
on the arms and are designed to impart a swinging 
motion to the arms to move the auxiliary leaves into 
position on drawing the sections apart. When swung 
into position, the auxiliary leaves can be closely joined 
to the tops of the table sections. A locking.devlce locks 
the table-sections in position. 

TO Y MONEY·BOX.-WILLlAlII H. DIETZ, Chicago, 
III .  Tbe invention provides an improved savings. bank 
for the 1lt!e of children. The bank comprises a gldSS 
vessel having a threaded neck upon which a cover 
screws, haVing a coin-re�-eiving slot. A pin is provided 
for insertion ill registering apertures in the 1Iange of the 
cover and neCk. A lock engages regist<lring eyes in the 
pin and the cover to lock tbe pin against removal from 
the apertures. Tbe money is at all times visiale, bnt 
cannot be removro nntil the cover is unlocked. 

DRESSING-OHAffi.-CUJ.LEN A. ROBERTSON, Sparta, 
Ga. The invention is an improvement in dressing or 
toilet-chairs, and provides a rest or support for various 
articles of clothing and e�!;;;::!!�. a large number of 
useful features In its construction. Tbe chair includes 
a clock ; a mirror; hangers for clothes; knobs for hats; 
a shelf for combs and brushes; a socket for a lamp in 

the sbelf;  slats for stoekings; sboe-rests; a rest for 
shavlng-articl�_; a sboe-blacking receptacle; and a 
trousers-press. 

ROD OR RIVE'l' CLUTCH. - HARRY ALUUN, 
Terre Hante, Ind. This invention is a tool adarted for 
application to a rod for rotating it for any pnrpose or to 
a sbort screw-threaded rivet for the purpose of screwing 
it in place. The tool Is »lIrticularly useful for inserting 
threaded rivets to secure boiler· plates together. 

BOWLING-ALLEY. -HENRY BLOUTH, Grand Union 
Hotel. Wilmington, Del. Mr. Blouth has devised a 
means for conveniently resetting the pins whicb have 
been knocked down, for indicating to the bowlers the 
pins which have been knocked down, and for returning 
to the bowlers the balls whicb have not been thrown 
with sufficient force to travel entirely up the incline lead­
ing to the ball-retnrning trough. 

CORNER.STAKE.-JOSEPH S. WEBSTER, Minneap. 
olis, Minn. Tbis corner-stake Is designed for tbe use of 
surveyors and engineers and is adapted to be set in the 
ground and to contain a record of tbe surrounding 
ground and other information and is so arranged that it 
ean be conveniently secured in place, 6r shifted from 
place to place. 

PHOTOGRAPHIC· PLATE WASHING AND FIX­
ING APPARATUS.-SAlIIUEL SALOMAN, Bronx, New 
York city. The apparatus is provided with Jiquid inlet and 
ou!)et pipes closed by caps. In 1Ixing tbe plates the caps 
remain on the openings of the pipes. In washing the 
plates, the caps are removed, so that a continuous circn­
latiun of water can be maintained through the appar· 
atus. 

SURGICAL APPLIANCE. - THOMAS D. McKoWN 

RKlflNJNG-ENGINE. - CHARLES E. TORRANCE, 
Nurthampton, Mass. The inventor has devised a re­
lIuinll-<lngine for paper-makers, which engine is arranged 
to pMvent hard subatances from coming in contact with 
and injuring tbe cutter bars or biades and to permit con- and HARBY E. CLARK, Oripple Creek, Cplo. The ap· 
venient adjustment of the .revolving,plug in the sbell to pliance serves as a rest or support for a leg from the foot 
compensate for wear of tbe bolts witbout, however, to the knee and is so constructed that it is adjustable and 
sluiting or otherwise disturbing the driving.gear for the can remain without harinful effect upon the limb for any 
plug-sbaft. necessary period of time. Tbe appliance so supports 

APPARATUS FOR CARDING-WOOL. _ HUBERT the limb that convenient access may be gained thereto at 
L. OFFERlIIANN, Leipsic, Germany. To remove the the sides, front, and back, enabling splints or' bandages 
burs and other foreign substances from the wool, the to be readily applied or the limb to be manipulated as re­
well· known IIcker.ip cylinder and beater operating quired. 
against the points of the cylinder-teeth do not work WfNDOW·SASH.-SALVATOR J. BUZZINI and GIO. 
sufficiently well, for the reason that only tbe burs on the VANNI FERRA-CroLl, Mnnbattan, New York city. Tbe 
surface are removed. The eqUlllly well-known carding invention relates to a window·sash of that class In which 
process is likewise defective ; for the distance between tbe sashes are adapted to swing open as well as to slide. 
the worker-cylinder and the earding-drum, while great The npper sasb bas a swinging sash-section ; and the 
enough to permit the passage of tbe burs, is too great for lower has two swingi� sash·8ections. A ledge 18 hing­
tbe proper carding of the wool. In the present arrange- edly mounted on the npper sash and is designed to "\ving 
ment, notwithstanding tbis large distance between tbe down over tbe top of the two swinging BlIsh-sections of 
drnm and workers, the wool is not carded as heretofore the lower sllsh. A fastening device bolds the ledge in 
from the drum Into the worker-eylinders directly, but is place. 
removed from the drnm and transferred to the workers CURTAIN FIXTURE.-FRANCIS B. JACOBUS, Jer­
by means of a special transferring-roller, in order to be Bey City. N. J. Tbe curtain·llxture is so constructed 
then presented to the drum for treatment. tbat, when applied to tbe window frame and II curtain is 

RAG-ENGINE.-EuwARD A. JONES, Pittsfield, Mass. suspended from t.he bracket, an obstructed space for 
Mr. Jones has invented a new and improved rag-engine the free circulatioll of air is obtained Ilt the npp�r por. 
In w bich a doctor i_ employed to prevent any of the pulp tion of the window between . the curtain·roller and the 
from being carried over by the beating-drum or from window-frame. A person is thereby enabled to draw 
being lodged near tbe doctor under the cover to insure a down the curtain and lower the top sasb, thus allowing 
rree and easy running of the drum. The doctor is ad- ample ventilation at the npper p(lrtion of the room witb­
justably mounted to compensate for wear and removable ont necessarily admitting much light. Tbe cnrtain can 
to permit cnnvenient exchange for a new one when be held close to th" window-frame by means of a guide. 
worn out. roller. 

WHIM.-JOHN H. O'BRIEN, Nasbv, S. D. The ot>- SIZING-KET'l'LE. - WILLIAlII WILSON, Danbury, 
ject of the invention is to provide a new and improved Conn. The purpose of this invention Is to provide a 
whim or miner's hoist which can be operated witb safety sizing.kettle witb means by wbich the water tberein can 
Rnd dispatcb. In operation the bncket is raised bigb be kept clear and tree from the impurities in the sizing­
enoullh to perl}lit a car to be run under tbe bucket. kettle. This purpose is attained by arranging a strainer 
The tender tben depresses a foot-lever; thereby disen- in the kettle Rnd forming the vessel into two compart_ 
gaging the sweep from the drum and at tbe same time menta. The water is forced to circnlate upward in one 
applying the brake hard. By keeping command of compartment and downward in the otber. All the im· 
tbe brake the bucket is lo\\'ered on to the car, and this pure matter wbich 1I0ats in tbe sizing-kettle is thus cansed 
done without letting the rope slack, the brake-lever is to pass down into the strainer, so that only pure water 
locked with the brake applied, and tbe bucket is cast off. emerges. 
With tbe rope maintained free from slack, the bn�ket can MILK-CAN.-JOHN GERMAN, Aubrey, Wis. Passing 
be swung clear of the car and will hang plumb WIthout longitudinally thrOllgh tbe milk·can from top to bottom 
ths necessity of starting the horse to take up plock. as is is a tube which rejrlsters with an openlne: in the cnver. 
tba cue when ths ordinary arraugement is employed. i A tube projecLS from Lhe cover-ope.o.illj( . "aIl1i hu aliliinj( 

engagement with the tube of the .can. A portion of the 
cover-tube Is perforated and forms a screen ; wblle the 
otber portlo.n of tbe cover-tube Is Imperforate, so tbat 
liccording to the position of the cover, the interior of the 
can Ia ventilated or not. 

FIREPROOF TAR·KETTLE.-ELIUH CUBBIDGE, 
Brooklyn, New York city. 'l'he kettle is to he usOO for 
boiling the tat or asphalt employed in making roads. 
The object of the invention Is to construct tbe kettle so 
tbat tar cannot take fire wbile boiling. To secure tbis 
end. a llreproof connection is provided between the top 
of tbe kettle_top and the wall of tbe furnace. so that 
fiame cannot pass out from tbe top of the furnace. 

VIZOR FOR CAPS.-MAX MATTES, Manbattan. New 
York city. The vizor consists of a piece of felt stiffen­
�d by a sizing lind compressed. The sized and com. 
pressed felt is satnrated witb lamp-black and oil and ha_ 
its top and bottom surfaces coated with layers of enamel. 
The edges of the felt are left raw. When tbe vizor is 
prepared, a jet. black raw edge Is exposed which closely 
resembles the edge of leather. 

CUFF-HOLDER. - EpHRAIlII C. SHEDD. Wichifa, 
Kans. Wbile substantially rigid longitudinally, the 
holder can be turned axially and laterally at its portion 
adjacent to the sleeve-engaging clip, thus facilitating 
the attaching of tbe sleeve, especially when there are 
wrin\<les with wbicb it is usulilly difficult to engage the 
edgeS of the ordinary cli p. 

DEVICE FOR CON'I'ROLLING HORSES. - CHARLES 
l:Il. WILLIS, M�nhattan, New York City. The attach­
ment is always in position for instant use to check a 
vicions or unruly animal by contracting bis windpipe, 
without, however, injuring him. Tbe borEIC is thnl! com­
pelled to release tbe bit, if beld between the teetb, and 
to check his speel. The attacbment can be nsed either 

,with driving or with saddle hurses. 
BOTTLING· MACHINE. - CHARLES H. BOGART, 

Brooklyn, New York city. This macbine is especial ly 
adapted for bottling milk, either condensed or plain, and 
is so constructed that the milk is evenly directed to a 
series of nozzles and the supply ",gnluted before it 
�aches tbe nozzles, and tbat the delivery ends of the 
nozzles are simnltaneously opened or closed, as desired. 

DEVICE FOR PREVENTING HOR..'lES FROM 
CR�BING.-ALFRED and CARL THOlllBON, Fort Ran­
som, N. D. The device comprises a rotary part arranged 
above and extending along the front board of the 
mauger. Wben tbe horse bites his manger, the rotary 
Plll"t immediately turns, and thus eI'Pntnally cures the 
horse of bis habit. 

-

KNOCKDOWN BOX. - ERNEST RASCHLE, Paris, 
France. The object of the present inventlon is tbe pro­
vision of a system of metal mountings or fasteners for 
use in the ma':iufacture of cbest.., trunks, boxes, furni­
ture, and otber objects wbich can be entirely assembled 
or taken apart. The essential feature of the invention is 
a fastener, comptising two converging lee:s or end memo 
bers, hGth adapted for attacbment to the same part of the 
box. The inner ends of the end members are spaced. 
A c.entral membEr extends from tbe inner end of one 
end member to tbe inner end of the other, and is con­
s[.ructed for attachme.A to another part of the box. 

CABINET PICTURE·FRA ME. · · Louls B. l'RAHAB, 
Brooklyn, New York city. Tbe frame is so constructed 
that tbe picture, back, and glass will be entirely sur­
rounded by the frame. effe<"tu.lly preventing tbe parts 
from accider,tally dropping out after having once been 
placed in position in the frame. The too member of the 
frame can be removed to provide an opening througb 
which the picture, glass, and back are slid into place. 

WINnOW-SCREEN. -ELRBIDGE G. HOLDEN, San 
Antonio, 'l'ex. The window· screen cOmprises a netting 
supported by a tbin metallic frame. 'l'be sides of the 
frame form slides for engaging the inner faces of the 
window -stops. Tbe transverse cross-bars of the frame 
and the netting are corrugated vertically, the corruga. 
tions acting as lateral springs for holding the slide!! in 
frictional contact witb tbe stops and permitting the 
screen to be nsed on windows of different widths. 
Closing-pieces are employed for tbe corrugations. 

SASH·HOLDER.-OTTO F. HELFRITZ, Chicago, III. 
The invention relates to a class of sash·locks which en· 
gage tbe sashes and the side of the window-casement to 
bold the sru;hes at desired points of vertical adjustment 
and lock them cloped or partilllly closed. In a casing 
two locking. arms baving convex outer edges 8I"l' pivoted 
and held to rock toward and from each other, so that 
their ends can be projected from the casing. Two 
keeper-bars are adapted to hold the locking-arms re­
tracted by their engagement with the members of the 
arms at their rear ends. 

CATCH-BASIN OR FRESH·AIR INLET.-WILLIAlII 
H. DEW,A.R, Manhattan, Ne w York city. The catch­
basill or fresh·alr inlet has a self.cleming top or grating 
and a back. pressure valve, which valve can be removed In 
a convenient ma"ner whenever desired. The basin or in­
let Is so constructed tbat it can be lIooded and cleaned at 
any time tbrough a connection with a convenient water­
supply. 

Bl)CKLE. - SAlIIUEL and ABRAHAlIl BIENEJOZUCHT, 
Manhattan, New York city. 'I'wo telescopic members 
are employed wbich lock automatically. The locking­
device is at tbe back of the buckle, but operated from 
the front, and so placed tbat its operation is not affected 
by any movement on the part of the wearer. The 
buckle is appllcable to snspenders, garters, and gloves. 

CURTAIN-ROLLER. - BENJAlIIIN  F. BELL, Nash­
ville, Tenn. 'fhe inventor's con&truction is designed to 
prevent one from overwinding or drawing tbe shade 
down too far. In the curtain·roller a screw·sbaft turns. 
As the roller rotates, it carries witb it  a projection. A 
nut is threaded on the screw-shaft and has a lug ar­
ranged for engagement by the projection on the roller, 
means being provided for holding tbe nnt from turn­
ing with tbe screw. 'fhe raising or lowering of the 
roller adjusts tbe nut to position in order to engage the 
projectlOns arranged in the patb of the nut to stop the 
tuming of the roller. 

BOTTLE-CLOSURE. -JOHN F. PERRY, 408 East 63d 
Street, Cbicago, Ill. 'I'he clo_ure comprises a cap, rro­
vlded on its outer side at or near its upper end wIth a 
downwardly-facing stop.sboulder and with tongues, at 
its lower end; sprung normall;' outward. A fastening­
device I. held between tile IIhouilier and tile tonlluee aull 
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is slidable longitudinally along tbe cap. whereby it may 
be adjnsted to press tile tongues into engagement witil 
the bottle.neck. 

BEDOLOTHE:i'.HOLDER.-CHARLES J. WADE. Peu­
sion Office, Washington, D. C. 'l'he invention is eope­
cially designed for USe on children's l>eus for tbe purpotoe 
of preventing the cbild from tbrowine: off the cover. 
'l'he construction is such tliat tbe movemeLls of tile 
child are in no way Impeded and that the cbild may even 
readily assume a sitting posture. Bnt wbeneve. �be 
child lies down, the clothing is instantly returned to the 
desired position. 

Designs. 

BELT.-WILLIAlII WASSERSTROlll, Manhattan, New 
York city. At the back of the belt Is an elongated 
lozenge.shaped panel. A back section Is interlaced 
through the Central portion or the panel, wbereby verti­
cal sections of the panel are apparently em bossed. 

BELT.-JoHN STElIIBER, Manhattan, New York City. 
The belt consists of two ""ctlons, united at the back by 
all oruamental connection. at whlcb connection a por­
tion of one section is passed tbrough the other. 

NOTE.-Coples of any of tbese patents can be fur­
ni_hed by 'Munn & Co. for ten cents each. Please state 
the name of tbe patentee, title of the Invention, and date 
of this paper. 

NEW BOOKS, ETC. 
INJECTORS. Th eir Theory, Con�truction 

and Working. By W. W. F. Pnllen. 
Manchester : Technical Publish i n g  
Co.dpany, Limited. 1900. 16rno. 
Pp. 187. 

It is seven years since this work was 1Irst published. 
The present edition describes the latest patterns of in. 
jectors. The Eubject is trt-ated in a tboroughly practi­
cal manner, and includes not only the practice but the 
theory of the injector. Air injectors are also included . 

SCIENCE OF C OLOR MIXING. A Mannal 
I ntendf'd for the USI' of Dyers, Cal i('o 
Printers ' and Color Chemists. H \' 
David Patf'rson, F. C . S. Lond ' ·n

·
: 

Scott Green wood & Company. New 
York : D . Van Nost.rand & Company. 
8vo. Pp. 128. Price $3 net. 

Tbe antbor has produced an excellent book. A new 
work on this snbject bas not appeared for a long time, 
and the progress which has been made in dyeing, 
etc., has been very great. A valuable feature is the va­
rions pattern plates. This n�w series of technical 
manual. IS a most Important one. 

H EDGES, WINDBREAKS, SHELTERS A ND 
LIVE FENCES. A Treatl�e on the 
Planting, Growth and Management 
of Hedge Plants  for Country and 
Suburban H O III E's. By E. P. Powell. 
Nf'w York : OrangI' Judd Com pany. 
1900. 161110 . Pp. 140. Price 50 cen tl!. 

An excellent little book which will meet the needs of 
many persons. It will be welcomed by all wbo have 
country places and by landscape gardeners. It is well 
gotten np and illustrated. 
QUANTITATIVE C HEMICAL ANALYSIS. 

By Fran k Clo wel'. D. Sc. , and J. 
Bernard Colpl1lan. · Philadel phia : P. 
Hlakiston, Sons & Compq n y. 1900. 
12mo. Pp. 582. Price $3. 50 net. 

It has been the custOm of autbors of most books upon 
chemical analysis to leave out illustrations of apparatus 
and methods of doing the work, or at least to use them 
sparingly. 'rhe volume before ns is an exception to this 
rnle, but it seems as though even more illustrations conld 
prolltably be used. for unfortunately chemical analysis 
must sometimes be picked up by the amatenr witbout in· 
struction. The volume before ns treats tbe subject IU a 
clear manner and it IS one of the best we have ever seen 
for the nse of tile beginner and amateur. 

FREE- HAND PERSPECTIVE. For nile in 
Manual Trai ning Schools and Col­
leges. By Victor T. Wilson . New 
York : John Wiley & SOliS. 1900. 8vo. 
Pp. 280. Price $2.50. 

The value of free-band drawing, and especially free 
hand perspective, in all shop work will be conceded at 
once. 'I'lle anthor bas produced a most important volnme 
wbich will prove of valne to every one who has OCC8siun 
to make eveu the roughest kind of perspecti ve drawings. 
The section relating to perspective sketches from work­
ine: drawings is particularly valuable, some of the illus­
trations being notahly good. It is a style of book whi�h 
should have a large sale. 

CHURCHES AND CHAPELS. Their Ar­
rangement, Construction and Eq u i p· 
ment. By F. E. Kidder, C. E. , Ph. D. 
Second Edition, revised alJd en · 
larged. Nf' w York : William 'I' . Com ­
!'tock. 1900 8vo, oblong. Pp. 157. 
54 plates. Price $3. 

'l'be lilst chapters of tbis work are found interesting, 
treating as they do of the constructive features of churches 
a subject Hlnost �ntlrely negiected by writers upon tbis 
topic. 'I'he book IS elaborately i111l.trated by diagrams 
and engru,vings. Tbe author seems to cover tbe s u hject 
in a thoroughly satisfactory manner. Such topics as 
acoustlcs, heating, lighting and ventilation, church bells, 
tower clocks, etc., are not neglected. 

GALVANIZING AND TI N N I NG. A Pra('ti­
('al 'l\reati�e on Cnat l n g  wit h T i n  and 
Zinc. Hv W. F. Fland�rs . N pw 
York : David W 'llial l ls  Company. 
1900. l6mo, Pp 93. Price $2. 

Technical Iiteratnre is very dellcient in Information 
upon galvanizine: and tinnin!', and we note wltb SlItls­
faction the present volume, wbicb gives precisely tbe in· 
formation whicb is  allV�Ys asked for. It is written by a 
practical man, who has made the inptallatlOn of galvan­
izing and tinning plants a specialty. The direction: are 
common sense and tbe illustrations are excellent. It l!a3 
.. .  pecial chapter on tinuioj( lIfay iroo caBtiollS' 



Marine Iron Works. L'hlcago. Catalogue free. 
For logging engines. J. S. Mundy. Newark. N. J. 
" U. S." Metal Polish. Indianapolis. Samples free. -
Y ankee Notions. Waterbury Button Co., Waterb·y. et. 
Handle &; Spoke Mchy. Ober Mfg. Co., 10 Bell St .• 

Cb&ll1"in �·alls. O. 
Book " Dies and Dlemaklng." '1� postpaid. J. L. Lucas. 

Bridgeport. Ct. Send for Index sheet. 
Gear Cutting of every description accurately done. 

'l'he Garvin Machine Co., Spring and Varick St8., N. Y. 
Free Samples of Seccotlne. It sticks everything. even 

iron. Geo. Quaile 3IJ6 Broadway N. Y. Agent for U. S. 
'l'he celebrated U Homsby-Akroyd " Patent Safety OU 

Illnl'lne is built by the De La Vergne Refrigerating Ma· 
ohine Company. Foot of East 13Sth Street. New York. 

'l'he best book for electriCians and belllDners in elec .. 
tricity· is " Experimental Science." by Goo. M. Hopkins. 
By mail; '4. Munn &; Co . •  publishers.jl61 Broadway. N. Y .  

pro Send for new and complete cntn.lollue o f  ScienUtlc 
and other Books for sale by Munn &; Co • •  361 Broadway . 
New York. lI"'ree on BDolication. 

HINTS TO CORRESPONDENTS. 
Name. and A ddress mu.t accompany al l letter!! 

or no attentIon will be paid tbereto. This Is for our 
information and not for pnblication. 

BeCere nces to former artioles or answers sbould !!ive date of paper and palW or numher of qupstlon . 
InquIrIes not answeren in reasonable time sh.ould 

be repeated ; corres{lOndents will bear in mind that 
eome answers reqDlre not a htue researcb. and. 
tbongb we endeavor to reply to all eltber by letter 
or in tbis department. eacb must take bis tum. Buyers wisblng to pnreb8l!e any article not advertised 
in . our colnmns will be furnisbed witb addresses of 
h.onses mannfacturin!r or carrying the same. . 

SpecIal Written InCorrnation on matters of 
personal ratber tban general interest cannot be 
expect£d without remnneration. 

SeI"nt i ll c  AlDerlcan S n pvlerne nts referred 
to may he b!ld at tbe office. Pr.ce 10 cents each. 

Books refelTed to promptly snpplied' on receipt of 
price. 

M I neral s sent for examination should be dlstinctJy 
marked or labeled. 

(7996) R. S. A. asks : Which wil l  r u n  
tbe .. simple electric motor " tbe most number of  (clock) 
honrs -a battery of 16 volts and 4 ampe''''s. or a battery 
of tbe same voltage and 40 amperes ? Also. bow does an 
ampere-bour correspOnd witb the clock·hour 1 A. Tbe 
battery witb 40 ampel'es of current will last ten times as 
long as one of 4 amperes. if tbe current is drawn out of 
eacb at the rate of 4 amperes per bour. An hour is tbe 
eame for clock or battery. An ampere·hour Is a (lurrent 
of 1 ampere of eleQtricity fiowiIig for one bour . . The 
idea is juet tbe liame as wben we speak of water fiowing 
tbrougb a I.incb pipe for an hour ; a Ilxed quantity will 
fiow tbrougb in one bour. Tbe qnantlty of water wbicb 
r.an fiow throngb Ii Pipe i. controlled bOth by tbe size 
and the length ot the pipe ; so tbe amperes are controlled 
by both tbe .slze and lengtb of tbe wire wblcb carries tbe 
current. 

(7997) C. C. w ri tes : Could you sta�e 
abont wbat would be tbe total cost of tbe " Simple Steam 
Engine " shown on page 314 of your issne of November 
17 f How mucb power bas it 1 I am Interested In this 
little macbine and wonld be pleased if yon conld furnl.b 
me witb the information. A. 'i'his simple en!!ine to 
wbich. yon refer has only a fraction of a boree power. 
bo t of conrse one of almost any power conld be made on 
the Bame plan. The mat",rials for the small o .. e inchldiog 
boi ler would COIlt three or four dollars. Tbe cost of mao 
terials for a larger one wonld depend of conrse upon tbe 
size.· . 

(7998) H. C. C. w rites .: In the article on 
.. Tbe Electric Cbime." I do not quite catcb tbe portion 
relating to tbe cam and lever. And will yon describe a 
little fore fnlly how made. what made of, and bow con' 
necte to tbe wire. A. The C1lm is made of two plates 
of braes. one sawed out to form tbe double groove and 
soldered to the other. The lever simply makes a con· 
nection between tbe two springs when tbe cam pusbes it 
between tbem. 

(7999) W. & Co. ask : Would the m a n ­
drel·drawn steel tobio!! mentioned in a lec2nt article In 
your paper be suitable, witbout boring. for steam cyl. 
inders up to a diameter of, say, two incbes t li... Tbe 
cold-drawn steel tubing is true and snitable for small 
steam cflinders. 

(8000) G. G. P. a8ks : Has there ever 
been a r�lay or repeater for tbe telephone invented by 
any one 1 If so. will yon please give a general descrip­
tion of it, so tbat tbe principle npon wbicb it works Ollly 
be understood by yonr readers. A. Yes, there have been 
several inveoted. Tbe idea is to connect the receiver of 
One line to tbe traDsmitting micropbone of anotber. so 
t ... at tbe mesl'a!(e as it Is received sball be Immediately 
transmitted alon!! tbe second line. Mioler, .. A m=rlcan 
'l'elephone Pruc.ice," price $3 by mail. bas a cbanter on 
tbis topic, giviog thi,.varion. metbods by wbicb it bas 
been attempted to accOml)lisb tbis very desirable object. 
or tbe relay MIller says: . . It bas not sbown Irs ability to 
traDsmit speecb between two distaut points !lny better 
than nr quite as well as could be done by direct trans· 
mi.elon witbout the Dse of tbe relay at all ." Tbat is tbe 
coudition of the problem to-day. 

(8Otll) .T. C. H. a sks : What fl u id is 
n.ell iD' Edison�Lallinde battery ? A .. The fiuid is caustic 
Botia' or caustic pOtasb. 30 or 40 parts in 100 of water. 

(Sdoit}� I1. allks how to make a d ry 
hlItJ;jlry tq, �on -a sl\ll1oIl 'IlOtor 1 A. Tbe plates 01 a dry cell 
'�re'zi1!C 'and c!U'bOiI'!is fn aU I,.eclancbe cells, The dry cel l 
:1�l,lfl�I���he cell \Vit1! ��e po�us m.aterial in whicb 
$.e I,iQ\ti4JiI beld ajl8or� S() tba� It will not rnn out. Tti�.il9o(d ,o)llr be only, !I 'sq4I�!?D,.pr8a1 ,ammoniaC. The 
jjiSOrlMfii�,;liiit.f,ue pJlIstet of PlIi'!B, 'mixed Witb somethiog 
to nia'k�¥(�if� p>�ii�; , I!, ' SO'!De ceUli tbls is oxide of 
zinc. 1{o�tDf ,tbe. dry .cells are. made. by s.�t fonnnlas. 
The ceIl ltlleitiil'made Of Zinc. The carbOn 118D&l11 00-

coples at least half of tbe l!pa09 in tbe cell, Ooe fonnnia 
Is said to be : oxide of zinc. 1 part ; ·aal ammoniac; 1 part; 
piaster. B parts'; . cliloride of zinc, 1 part ;  water; 2 parts ; 
all by weight. 

(8003) L. F. asks : Wbat is . th e candl e 
power of ordinary cOal on lamps having wICks � 1; 1!4 
and 111l incbes wide, and a student lanip. havtng a wick 
� incbes iu circumfereoce 1 A. The candle power of 
these wicks varies greatly In different bnmers. The only 
way to proceed Is to meaSUre eacb lamp w ben it is in its 
'beat cOndition. The resnlts will be from 5 to 50 or per­
baps more candles. Nearly . every text book of physics 
describes the method of ' measuting candle power. 
Avery's " Scbool Pbyslcs;".prlce ·$1.40 by mail, is a good 
gnide in the experiment. 

(8004) P. S. · asks : I would like to make 
a dynamo out of tbe " Simple Electric Motor " described 
in Experimental Science' (page 497) . How many volta 
and amperes can I expect from it ? How many incan· 
descenl lam)l8, and what Candle power 1. When wonnd 
as a dynamo. can I use It 118 a motor 1 Have yon a SCI. 
ENTIFIC AMERICAN SUl.'PLEIIlENT describing a dynamo 
aod motor tbat wi1l ligbt some Incandescent lamps and 
is very simple and easy to make. 88 I bave not very 
many tools 1 A. 1. Tbe simple electric motor is a 
dynamo if It btl driYen by an engine. Every dynamo is 
a motor wben electric corrent is sent through it, and 
every direct corrent motor is a dynamo wben driven by 
power • .  It will 'give nearly tbe same current as is used 
to drive it, and will ligbt a ft'w small incandesceot  
lamps. 2 .  Tbe simple electric motor is tbe easiest to 
boild withont a macblne shop. The dynamo describad 
in SUi'PLElIENT. No. 600. Is able to IIgbt eight 16 candle 
power lamps of 50 volts. 

(800S) P. D. B. asks : Will you please 
publisb a recipe for m"klng batteries to be used upon· 
a gasoline motor bicycle 1 A. A good dry battery is 
best adapted to igniting tbe vapor In a gasoline lIlgine. 
Tbese can be porcbased much cbeaper tban tbey can be 
made. Tbeir conStruction can be learned from Carhart's 
Primary Batteries. price $ 1 . 50  by mall. A storage cell is 
described In SCIlINTIFIO AlIIERICAN SUPPLEMENT, No. 
m. and tbe Electric Ignition of Gas Eogines is the Sllb­
ject of a valuable article In SUPPLElIlENT 1281. 

(8006) H. G. V. L. asks : 1 . Which is the 

Bed bottom; J.  Hoey . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  663.1n 
Bed bottom attachment. J. Hoey . . . . . . . . . . . . . . . . . .  . 
Bell. N; C. Wallen1.bJn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bevel, carpenter's, It. JJeonbart, Jr . . . . .. . . . . . . . . . .  . 
Bicycle brl/oke. A. H. Nield . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bicycle Btand. W. H. Hart. Jr . . . . . . . . . . . .  , • • • • • • • • •  ; 663. 
Billiard and pool table. convertible. F. X. Ganter 662. 
Boat launching device. life, W. J. Kennedy . • . • . .  66;;. 
Boat. life. M. P. Hoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 663. 
ggr.�.:. 

m3::�!g:lri::l
tg�fI�l· fil:inHb<>J!ier: · · · · · · 663. 

Boller crown bar. steam. I!l. Clay . . . . . . . . . . . . . . . . . . .  663.064 

:gU:�:!'l.���
o
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a
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Boot or .boe. M. Hall .. llIlU . . . . . . . . . . . . . . . . . . . . . . . . . . 66.1,270 Bottle fil l ing device. 1 •. P. Stranbe .. . . . . . . . . . . . . . . . .  663,.\l!6 
Bottle. uon.reHI I .. ble, J. A. Fo.ter . . . . . . . . . . . . . . . . . .  66.1.&'15 Bottle. ·non·refil lable. Kendrick /I; Wiley . . . . . . . . . .  662.915 
Bottle .topper. D. '1'. Phillip . . . . . . . . . . . . . . . . . . . . . . . .  663.001 
Box. /'lee Feed box. Paper box. . Box Dlllking machine. W. S. Dolg; . . . . . . . . . . . . . . . . .  663.223 
��:c�t,:'l s��:t:J:�lh�'!�k�i. Morgan . . . . . . . . . . . . . .  663.007 

. Brllke, See Bicycle brake. 
Br .. nding iron. W .  B. Dudley . . . . . . . . . . . . . . . . . . . . . . . .  662.922 
Branding or tattooing apparatus. Wright &; 

Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 66.�.320 
Brusb. H. M. Sturgl ... . . . . . . . . . . . . . . . . . . . .  663.24& to 663.247 
Bru.b • •  naving. S .. m.on /I; Lev!. . . . . . . . . . . . . . . . . . . . . 662.973 
Buckle aild cockeye. D. E. Stoneburner . . . . . . . . . . .  1lfi3,397 
BuUdlng constroction. J. C. Pelton . . . . . . . . . . . . . . . 663.239 
Bunk and bung bu.hlng. G. Staiger. . . . . . . . . .  . . . . .  663.049 
Bunion or corn .bield. J. J. GeorJre . . . . . . . . . . . . . . . .  66.�.2'J4 
BurJrll/or alarm. W. H. C. JewelL . . . . . . . . . .. " . . . . . .  663,230 
Borner. See Gas burner. Hydrocarbon burner. 

Vapor burner. 
Bnrner. W. R. J eavons . . . . . . . . . . . . . . . . " " , ,662.1H2. 662.948 
Button and button fastener. A. A I Igier . . . , . . . . . . . .  663,ifJl 
Button and necktie holder. collar. Whet.el & 
Cab��:�I:fwtieri: 'j.: ·Xrnoid : : : : : : : : . : : : : : : : : : : : : : : : :  =:� 
Calendar. �·. B. Moeller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662,904 
Call box return signal device, J. S. /I; H. M. Boh· ' 

lu.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . .  , . . .  663 
Camera. photographiC. Wright /I; Gooding . . . . . . . .  002 
Can. Davenport &; Robinsoll . . . . . . . . . . . . . . . . . . . . . . . .  663 CaD numbering machine. C. \V. Sleeper .. . . . . . . . . .  ti6i 
Candles. dippIng frame for coating. P. Panoul las. 663 
8:�tb

b
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Car coupling, C. Ill. Paol.on . . . . . . . . . " . . . . . . . . . . .  . . 
Car d'o"r operating mecbanl.m , G. L King • • •  ; • • • •  
Car. dm.ble bop per bottom. G .  [ .  KlnJr . .. . . . . . . . . .  . 
Car, etc., dumping, 1; T .... Vansant . . .  , . . . . . . . • • . • • . . .  663. 
Car fender I D. C. Wallace .. " . . . . . . . . . . . . . . . . . . . . . . . .  66.�. 
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Car loadlnJr machine. r31lway. J. L. · Brannon et al . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . .  , . . . . . . . . . . . . . .  66;l,326 
Car wbeels. manufacturing. F. A. Wheeler . . . . . . .  663.3[7 
Carpenter'. tool. E. M. Hembree , . . . . . . . . . . . . . . . . . .  663.1118 
Cart. T. Hil i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66.�,227 
Carton or box. H. G. Rotb . . . . . . . . . . . . . . . . . . . . . . . . . .  662.969 
Case. See CiR'af moistening case. 
Ca.ter. ball. W. H .  Fauber . . . . . . . . . . . . . . . . . . . . . . . . .  66.U64 
Cattle guard, G. L. Snmmer . . . . . .  " . . . . . . .  " . . . . . . . .  663,188 
Celluloid • •  olvent m .. terial for treating surfaces 

of. A. N. Petit. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66'2.!161 
Chain, drive, E. F. Mor.e . . . . . . . . . . . ... . . . . . .  668.852. 668.a5.� 

8t:�::�i��:!l�����"B.CL�ig�i���?�: : : : : : : : : : : · : : : :  ::t�:m 
Chee.e cutter. H. H. Rotb" " . "  . . . . . . . . . . . . . . . .  : . .. 66'2 .970 
Cbee.e sampliug tube. H. G. Roth . . . . . . . . . . . . . . . . .  002 beat for X.ray screens-barium pi!Ltinocyanide or toogs- gtlg�:�' .:a'l.��':rg;.:p�:��;,: 'I'>: 'iiI' .. e!: : : : : : : : : : : : : : : : :  =. tate of calcinm 1 A. Barium platinocyanide is better for Chnck •. J. · Blamire . . .  " . . .  " . . . . . . . . . . . . . . . . . . . . . . . .  . 

fiuore�nt screens than calcium tUJlgstate;  by some it Is Chuck mechanl.m for automatic cutting ma-
pronounced to be 75 per cent better. Its cbief point 01 Chuct��n.:u�i�a�:��':t·. i:·;;: :A.ndeisoii.':. : : : : : : : :  =:� 
snperiority Is that It does not retain its glow eo long 81=:�·�o�e�g,ugg���b: ·T: ·jj .. v.;y: : : : : : : : : : : : : : : : :  tli'l:� after tbe rays have ceased to strike It as calclom tungs. Cigar mold •• ordering book or card for. E. F. Du 
tate does. 2. Where can barium platinocyanide be bad, CIg:��e ·m"kliig' m; .. iIiiii';: G: 'X: jasmaizi: : : : : : : :  :::�� and wbat quantity wonld be needed to make a screen say ('ircult breaker. automatic magnetic. W. M. 
8 by 10 Inches 1 A. Eitber of these snbstances can be Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662.979 
bad from dealers in X-nY- apparatus. See our advertis- Circuit J:,rotector. A. Stromberg . . . . . . . . . . . . . . . . . . .  �'llfa 
Ing colulD8. Tbe dcaler wiJ I  tell you wbat qnantity to gl:�Clockt' f�;�,�g: ·w·aiker &·croii: : : : : : : : : : : : .  �i41 

Clay forming die. Walker /I; Croft . • • • • • . . . • . " "  . . .  668.140 
use per square Incb. 3. lIave an actinometer with scale Clea':!�:e�rl� p:��!���':;.�����.

n
li. B::�t� .���: 663.00 frOm 0° to 80°. Do not know how to j(et tbe specific CII S 'r 11 I r 

gravity, say snlphurlc acid 1'82, or sulpbnric and water, CIJ'ck c;::;..e�R.
e
U�?J:y�.:Ed . .  . . . . . . . . . . . . . . . . . . . . . .  883.089 

for electrolytic breakers or batteries? A. Pat your actin- 81���h�fr'i:lg:. �?��'?t��: .�I.I���. ���I�B?�: =:� 
ometer in snlphuric acid of knQ"'i density. or In a mix· g�:��n::il�w.'����:/?� ����r.��:.�: .�. ����?�:� =:� ture of the proper proportloos,and ob@erve·the readlng, Coin bolder. T. O. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66;UOO 
Afterward it will only be necessary to brlni tbe fiuld to gg::."i:"u�ty���· !:;.,!.:!':.n"1or· ·pro·.iiicliiir: · .:t:: . '0: 668.021 
tbe deosity which will support tbe actinometer at tbe West . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . .  663.315 
same mark. Confinement malltie. A. Jaks . . . . . . . . . . . . . . . . . . . . . . . 883,080 

i80(7) M(!K. ask� : Why are our prevail- gg�;:lii�r�i:,vr.9.���r.;tieY&·DOiii.: : : : : : : : : : : : : : :  =:�l 
Ing winds westerly 1 Tbe earth's revolution woold na- gg��'et'��'f"f,O�g�: .�����: : : : . : : : : : : : : : : : : : : : :  

• .  =:� 
torally cause tbe Winds to blow in Ibe opposite direc. &:�8.:l�=."e�e:·A D�r��

g
iioiipiiiiir:"Car' ooiiP: 883.01' 

tion. A. Tbe . prevailing winds of yoor part of the ling. Thill coupling. 
worid are westerly because yon live In tbe. zone of tbe gg�����g n��r.I�

.
:: 

. .pu�:;���: : : : : : : : : : : : : : : : · : : :  =:� 
anti· trade winds. wbicb prevail from 3()0 to 60° nortb 8�::n�ep:iZ���ceniriiuii.;i;j:·j: ·Biirrtg&ii: · · · · ·  668.062 and sooth latitude. Wind. are not caused by tbe earth's 663.112. 
rotation on its axis. They are mudified in tbelr direction Culinary uten.i1 . S. D. & M. G. Phelan . . . . . . . . . . .  . 
by tbat rotation. They are cansed by tbe beat of the g�����?�u��·at��'�!r�O: .. te;.: J: Iiaerinii.: : : : : · : : :  
snn. The subject i s  too extensive for treatment I n  a g��h:�:·p';,�\��rIiJr�a�b.fn

h
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note. Tbe reader is referred to Waldo'. " Elementary g�f::�er �:go�::'::'p�'!����.".o� W�':I';i.en . . . . .  663.373 Meteorology," price $1.75 by mail ; and for a complete ·  Delivery mechanism . S. Wheeler . . . . . . . . . . . . . . . . . . 663.057 
presentation of tbe snbject to Ferrell's .. Treatise on tbe De��� ��:!�: �.pwlr����� .������I��. ��.��: 66.�.14S Winds." price $4 by mail. Deutal dam . .tf. Kun . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  " f63.178 

Dental elevator. X. Dodel . . . . . . . . . . . . . . . . . . . . . . . . . .  66.�.068 - . Dental han<1plece. R. B. Mltcbell . . . . . . . . . . . . . . . . . . .  883,086 
TO INVENTORS. gr:ricl.;.rcf�;bi�,:�i,:�f:.i8t . . . . . . . . . . . . . . . . . . . . . . .  662.00II 

An experience of o�er IIfty year •• and. the prepara· I m:�I:y���'!�"!�����p�og;Il�:�: M·:B .. iT:: : : : : :  =:� tion of more than one hundred thonsand apPlication. ' Document bolder or Hie. R. Kolb . . . . . . . . . . . . . . . . . . .  66.�.()I;;! 
for patent. at bomeand abroad. en .. ble us to nnderstand Door fR.tener. B. C. Mltcbell . . . . . . . . . .. . .. . . . . . . . . . .  668.006 
the law8 and practice on both continents. and to po.ses. I gg��b

w:����.nl�M':i ... �·g'i,W��: : : : : : : : : : : : : : : : : : : : : :  =:&� 
unequaled faciltties for procunng patents everywhere. I Draft equalizer. G. A. Beltz . . . . . . . . . . . . . . . . . . . . . . . .  663;1�1 
A synop.ilI of the patent law. of the United State. and g�r.i'�����·����W:in<fn:-n��:: : : : : : : : : : : : : : : : : : : : : =:� all foreign countries m .. y be had on application. and per. , Dry battery. E. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 663,2!l9 
.ons contemplating the .ecuring of patents. eltber at I Dyeing apparatu •. F. I, . •  Zeman . . . . . . . . . . . . . . . . . . . . .  6f?:� 250 
home or abroad. are Invited to write to this office for g�:l�= :����eC;Olf.r�����k

r�i:',� .����I��: : : : : : �:� 
prloes. whlcb are low. In accordance with the times and Educational device, T. L. Martin . . . . . : . . . . . . . . . . . . .  663.287 
our exten.ive facilities for condnctlng the business. I �:: ��t��.

of�\-n;.�����.�·. �: �: .:��I�::: : : : : :  =:� 
Addre.s MUNN &; CO .• office SCIENTIFIC AMERICAN, Electrlc current indlCtltor. H. M. Warren. . . . . . . . . .  662.992 

Eleotrlc £ leter. T. A. Ed •• on" . . . . . . . . . . . . . . . . . . . . .  , 663.015 361 Broadway. New York. I Electric heater. J. E. Br\>wn . . . . . . . . . . . . . . . . . . . . . . .  �,911 
Electric motors. means for starting or .topplng. 

INDEX OF INVENTIONS Ele�i�;' 'ci.?��ct.omBiirieii;, . . w .. v.;.· Of iil�ii 'ir';': 663.20"1 

For · which Letters Patent of the 
United States were Issued 

for the Week Ending 

DECEMBER. 4 ,  1900, 
A N D  B A C H  B B A I U N O  T H A T  D A T B. 

W:r.g�·:'::��I���� .��?���
I
.�� .�:. ��� .��: 663. 400 

Electrtc trllct'lon apparatu8, H. Dolter . . . . . , . . . . . .  662,921 
Electrical apparatus for controllinll .ignal or 

other circuit •• H. A. Parri.h . . " . . . . . . . . . . . . . . .  88o�.ll!O 
Elevator. J. Bll8h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OO2.9m 
Elevator slLfety gate. Hltz & Blaker • . . . . . . . . . . . . . . 663.228 
Engine. See Exp losion engine. Gas engine • .{tH-
En:,�!:�,!�.clJ��i�����I��Conner .. . . . . . . . . . . . , . . . .  883.147 
EnJj[ine regulator, traction, G. F. Conner . .  o 

' 
• •  0 • •  0 66.�.146 

Engine •• electric igniter for explo.lve. M. S. 
Napier . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . .  , , " ,  . . . . .  66.�.388 

Engraving machine. C. H. Field . "  . . . . . . . . . . . . . . . . .  ooa.0I7 
Envelop and envelop fastener, W. O. Brown. Jr .. 66.�.a27 
Envelop. partlhoned duplex. F. A. Wal t er . . . . . . . .  66.�,:aJ2 

LSee note at end of Ust abont copi ... of these patent!!J Eval'OratinJr p .. n, �', I . Scard . . . . . . .  " . . . . . . . . . . . . 662.!l7?, . '  _, Exb.bltnr. good •• C. M. Schaelfer . . . . . . . . . . . . . . .  " f!tE!.04. : I ExplosIon enJrlne. H. W. Str!'.s . . " . . . . . . . . . . . . . . . .  tiI�>.I�·! 
Acid and making .ame. gallocyanln .ulfonlc. C. . Explosives, making. A. C. GIrard . . . . . .  " . . . . . . . . . .  6f':� . 1 I'6 

De la Harpe . . . . . . , . . . . . . . . . . . . . . . . .  ; . . . . . .  . 663.220 Eyelet bole macblne. O. I •• Nutter . . . . . . . . . . . . . . . . . . f!l!:1.,'I8Il 
Acid and rnakin,il same, - leuco�a)Jocyanin.8ul· Fnrm M'ste, F. Barden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OOH.:t1J2 

fon lc. C, De b Harpe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MII.221 Faucet. beer. J. B. Jone . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1l0.1!47 
Addressln" . newspapers. A. T. McCreary . . . . . . . . . .  6·'�.292 �'aucet. mea.oring. G. Sparrow . • •  : . . . . . . . . . . . . . . . . .  61��.:l6!1 
AdvertiSing apparatus. D, G. Hurd . . . . . . . . . . . . . . . . 002.9:17 Feed box. R. C. Jarvi . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . .  66:l.OtsI 
Aerial recreat.\on apparatu8. etc . . F. A. Bellamy .. 6f;�.()(u Fender. See Car fender. 
Air brake cou p l i ng. B. Vaugbn . . . . . . . . . . . . . . . . . . . . . 66:l.110 Fibrous material and product tbereof. mlLnofac-
Air brake Instruction chart and apparatu •• Lofy i torlOl' Bolld 81tbstances from. W. Gelinek" . "  OO2.!l2!l 

&; Ettinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . .. . . .  6f'�.23f1 Filter. W. B. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tl6�.2.'i6 
Alr compJ e •• or. H. Ltstbegener . . . .  , . . . . . . . . . . . . . .  , 663.1211 Filter. po-cket. A. M. Hamilton . . . . . . . . . . . . . . . . . . . . . .  �'l.271 
A lnrm. See BUTJllar alarm. Low water alarm. It'ire nlarm telegraph apparatus, W. H. Kirnan . . .  6fa.'=i.082 
A l loy., maklnll ftillminium. L. Mach . . .  : . . . . . . •  , '  . .  662.!I52 ��!re"rm Hilder, E. J: Dur;r:ea . . . . . . . . . . . . . . . . . . . . . . . .  fII��,:�'!3 
Alloys of niumintum and ma�lle8ium. manufac.- " .  Ii .reproof constructIOn, W. White . . . . . . . .  o • • • • • • • •  66H.2Ot 

ture of. I •. Mach . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . .  f.62.!l61 �'ireproof Hoor construction. C. F. Buent.e . . . . . .  66.�.0II0 
AlumlDa makin". C. M. Hall . . . . . . . . .. . . . . . . . . . .  ; . . • .  663.1K7 Flat .!on heater and holder. A. von Chlgor . . . . . . . .  66.�.117 
Ancbor mecbani.m for boats. M. P. Hoy . . . . • . . . . 1lfI,�.174 �'Iat Iron holder and heate! with gas generating 
Animai lloider. J. P. P .. yton . . . . . . . . . . . . . . . . . . . . . .  662.9110 att.achmellt. A. von Cblgor . . . . . . . . . . . . . . . . . . . . .  66.�.002 
Anti.incru.tatlon compound. J. H. MoMaken .. . . .  662.UIifI Floid motor. I. lI. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . 66.�.135 
Arm re.t. �'. Ritter . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . .  , 663.1!12 Folding table. R. L. Ha.kell . . . . . . . . . . . . . . . . . . . ; ' "  663.272 
Armatore space block. H. Geisenboner . . . •  662.923. 663.07& FreezerB, cream and linger guard for. H. H. 1nr· 
Axle bolt. B. S. E. Takken , .. .. . . . . . . . . . . . . .. . . . . . . , 663.189 ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BB:1.1a7 
Bag. See Fruit gatbet'lng bag • . Man bag. , . I Fruit gathering bag . G. W. Bowma.n . . . . . . . . . . . . . . .  66.1,25.� 
Battery. See Dry battery. " ' - .  . Fruit pitting machine. O. M. Wollf . . . . . . . . . . . . . . . . .  663.206 
Bean ploker. G. F. CrIppen: __ . , . • • • _ • • • • • • • • • • • • • • • . .  883.218 , Furnace. 

S
See Galvanlzlnll furuwe. . Hot air fur· 

Beannil thrnat, J. H. Jrlenilnli"_ • • •  � . . ... � •• ; • • • • • • •  '663,883 . uace. molCe preve!ltIIlg urnace. 

DECEMBER 1 5t 1900. 
Fnrnace, F. J; Foveaux' . "  . . . . . . . . . . . . . . . . . . . . . . . . . . 662,11'.18 
b'urnace for preventing smoke and eCClnomlzlng 

fuels E. Ott. . . . . .  . . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  662.9i'1 
a:r:�nl�gNf':�'=�iJ::.'t;.���� . . . . . . . . . . . . . . . . 668,033 
Game BP

E
a,ratna. A. M. DnttweUer; . . . .  ; • • • • . . . • . • •  663.884 

a:::·b�,.t;���.��'F':J':i� �.����?�?�:: : : : : : : : : � : : ::= 
a:::::.

b
�'�dcgrit�OI1!�I::c:�j:·jjoiicion: : : : : : : : : : : :  tli'l:� 

Garment hanger. A. Boncber •• . ' ; . . . . . . . . . .. . . . . . . . . .  6Il2,9OtI 
a:�u.:��!r���:.
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a
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Ga8 burner. acetylene. J. W. Br&y .. . . . . . . . . . . . . . . . . .  662.900 
g:: :�re�i;: �ce!{�r;:!:W: F: ·A·n80n: : : : : : : : : : : :  � 
«las J(enerator. acetylene, C. M. Brldg88 . • • • • • . • . q 
Gu Jlenerat�r. ace�ylene, W. Hi,nge� . . . . .  � . . . • . • • . 
Gas Jlenefator, Rcetylene� W.' Reolina-ton • • • • .ro • • •  " 
Gas generator, acetyle"e. A. F. Shriver . ; . ; . ;  . . . . .  
Gas �enerator. acetylene .• J .  Walton,, " . :  . . . . . . . • • . .  
Gas generator, acety lene, A. We;2mann�Hau8er. . OM 
3:: :::'���!e:.p����

t
��ir�.�: .����.:: : : : : : : : : : : : : :  662:11 

Gas regulator. c. Jacob.on . . . . . . . . . . . . . . . . . . . . . . . . .  662,938 
Ga. ret"rt dl.oharglng machinery. G. A. Bronder 663.213 
G ... ket and ga.ket securing mecbanl.m. R. M.· 

Dlxou. . . . . . .  . .  . .  . .  . . .  . . . . . .  • . . . . . . . . . . . . . . . . . . . . . .  663.880 
Gate. See Elevator .afety gate. Farm gate. . 

8:!:: �\�f�:::�::::·: : ·:·:·:·:·:·:·:·: ·:·: ·: ·:·:·:·:·:·:·: ·:':'::':':': : : : :  =: Gear, reversing. Tuck &- Wassmann . . . . . . . . . . • • • •  
Gla • •  cutting machine. C .  Dugon . . . . . . . . . . . . . . . . . . .  662.1124 
Gla.sware article •• macbine for finishing. A. H. 

Hei.ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gold extracting machine. G. Webster . . . . . . . . . . . . .  . 
Gold pan. D. B. Newkirk . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Governor attachment. high·speed,. Loeper & 

Hau8doerfer . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . .. . . . .  663.235 
Governor for explosive engines • •  peed. J. &; B. Millot. " " "  . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663.183 
Governor for explosive engines, speed, B. F. 

Stewart . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . • . . . . . .  , . . . .  002.1183 
Governor, .tatlc. B. V. Nordberg . . . . . . . . . . . . . . . . . . .  66:i,2I!8 
Grate. H. WII.OD . . . . . . . . . . . . . . . . . . . . . . . . . . . . " • . . .  663.m 
3�:��r:;Pa�;.�oi

e
l�'il'.:':rg;,;;n: : : : : : : : : : : : : : : : : : : : : :  :::� 

Grinder for sickles of mowers, reapers, etc. , E. 
A. John.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663.278 
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Harrow. dl.k. S. S. Slm . . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  662.981 
H.t fn.tener, M. Clau.en . .  " . . . . . . . . . . . . . . . . . . . . . . .. 663.063 
H .. t .weat. Verhoeven /I; We.terman . . . . . . . . . . . . . .  61'�.311 
Hay rake. C. O. Ma80n . . . . . . . . . . . . . . . . . . . . . . " . "  . . . .  883,288 
Header or harve.ter finger goard bar. G. 1.'. 

Willi . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . ; . . . • • .  66.1,318 
Hearing tube. B. A .  Price . . . . . . . . . " . . . . . . . . . . . . . . . .  662.393 

Hot woter beater. Water heater. 
Bide working cylinder. N. Leldgen . . . . . . . . . . . . . . . . .  66.�.097 
Hin .. e. C. G. Deming . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " .  663�260 
H�������!f.tn!1il��S�kJ�r F. Iiiipe.i:: : : : : : : : : : : :  : : : : : : :  �:� 
Ho.e attachment for .topplng 1I0w. G. E. Mc· 
Ho.:;::�:��er·aiid'ioi .. �.; ·i>: ·ii:eniZ: : : : : : : : : : : : : : : : :  =:= 
Hose washer. J. J. Kre •• , . . . . . . . . . . . . . . . . . . . . . . . . . . .  663.2f12 Hot air furnace. J. H. Montgomery . . . . . . . . . . . . . . . .  663.191 
Hot w .. ter beater, G. St .. JlIg . . . . . . . . . . . . . . . . . . . . . . . . .  663.24& 
Hub and axle, elastic, K Schm1tz . . . . . . .  � . . .  u • • • • •  
Hub and 8plgot pipe and joint, R. Boeklen . . . . . . .  . 
Hnb. vehicle, F. F, Stowe . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hydraulic motor. G. I<'. Gemmill . . . . .. . . . . . . . . . . . . . . .  883. 
Hydrocarbon burner. W. R. Jeavons . . . . . . . . . . . . . .  662.1H1 
rc����'::;b�.:'c���:�nJ':&I�:-II�gR��ii; 'muiiij,iii:i:: 66.

�
.8'10 

S. Gold.mlth " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.076 
Iron. See Brandiull iron. Sad Iron. 
Ironing board, M. E. Holden . . . . . . . . . . . . . . . . . . . . . . .  883,274 
Ironing table. Wren & Grant . . . . . . . . . . . . . . . . . . . . . . . .  662.99'1 
Jar. See Metal jar. . 
Jar capping machine. E. S. Yonng . . . . . . . . . . . . . . . . .  663.401 
Jar closure. F. M. Weir, , ,  . .  , , . . . . . . . . . . . . . . . . . . . . .  663.314 
Joint. See Rail joint- R .. llway rail joint. 
I�\�:' S:I��b���lJ.

k�i:liiht . . . . . . . . . . . . . . . . . . . . . . . .  663.� Lacing hooks. gang machine for Betting. L. A. 
McGrath .. " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  883.S8'l 

��a:�: :t:g: � il(v�;
I
�?��. : : :: : : : : : : : : : : : : : : : : : : :  =:� 

Lame bracket. W. J. Frost . . .. . . . . . .  · . . . . . . . . . . . . . . . . .  663.121 
Lamp cover. H. S. Tompkin.. . .. . . . .. . . . .  . . . . . . . . . . .  306 
I amp. electric arc. Gllb"rt &; Londln . .  ·. . . . . . . . . . . \l31 
J.amp. electric arc, John.on & WunderUch_ • • • • • • . 
I.lsmp, electric arct O. N. Wiswell . .. . . . . .. ,; • . •. • . •.• �. ; ,  
Lamp. electric arc. J. J .  Wood , . . . . . . . .  ; ,  . . . . . . .. , • •  
I"amot petroleum. M. Gervai� . . . . . . . . . . . .. .. :. �·� u . .. . 
LamPs. Incandescent body for electriC. glOw. A. 

Ju.t . . , . . . . . . . . . . . . . . . . . . . .  " . . . . . . . .. . . . . . . . . . . . . . .  IIfllUl!I5 
L�.f�I:��"�';.�e'::�[����jtK:;k������: : : : :  663.3Wi 
Lasting machine. H •. H. Denovan" . . . . . . . . . . . . . . .  , 
Lat.be attaehment. automatic. J. B. Clyne . . . . . . .  . .  
Lawn sprinkler. L Horvath . . . . . . . . . . . . . . . . . . . . . . . .  . 
Level. spirit, J. H. Van Luvan. . . . . . . . . . . . . . . . . . . . . .  662.lI';Il 
L

ev
:,I!�: j�����':a'r���.�����. �.����':':��. ���t.�: 883.21>2 

Life preserver. H. C. Lavery . . . . . . . . . . . . . . . . . . . . . . . .  663.096 
Liquid sep .. rator. centrifugal. J. J. BemJrlln. 

663.111. 663.11. 
Ll
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Berrigan . .  , • . . . • . . . . . . . . . . . . . .  , . . . . . . • • • • . . . . . . .  · . . , 883,114 
Lock. See M .. II baor lock. Sash lock. Seal lock. 
�g:::: M:·���"!��m·Ii: : : : : : : : : : : : : : : : : : : : : : : : :: : : : : :  
Loom picker. Forgues & I.avole . . . . . . . . . . . . . . . . . . . 
I��mw���:�ra�!�C}: �.o��l!:�y��������.� : : : : : : : '  
I.omber. maklnll artificial. J .  A .  Wheeler .. . . . . . . .  . 
Lye

m�rg�n;��r 
e
c�:�g:-g�}. I�a�rri;�.���� .��: 668.142 
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Match compo.ltlon. S. A. Rosenthal . . . . . . . . . . . . . . . 663,046 Measurements, instrument for determining, C. 
MeIt;..

s
g�e�:::iiili. ii-:-W: ·SrliiIir (.jiiSiiiiei: : : : : : : : :  �:�� 

Metal fabric. A. Man.er .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6f;�.351 
Met.al jar. 8eam le ••• A. R. Piper . . . . . . . . . . . . . . . . . . . .  66:l.a9"J 
Metal .beet •. • traightening. J. F. Budke . . . . . . . . . .  663.106 Meter. See Electrlo meter. 
Mill. See Windmill. 
Mine .h .. fts or tunnels. awning for. B. B. 

Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 663.316 
Mixer. See DouJrb mixer. 
����

n
�u�:����·� �o����?� : : : : : : : : : : : : : : : : : : : :  g:m;gI3 

Mold. for rings, etc . •  apparatns for making. W. 
Mo::.;.��:.;r: i): ii.: Roger;,on: : : : : : : : : : : : :  : : : : : : : : : : =:YM 
Moior. See Floid motor. Hydraulic motor. Ma­

rine motor. ' Rotary motor. Spring motor. 
Wind motor. 

Mowing machme. J. I. Newburg . . . . . . . . . . . . . . . . . . . .  663,356 
Mn.lcal In.trument tone IInder • •  tringed. C. E. 
Mn�r.r.Pj: C:TOii.i : : : : : : . : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  =:l� 
N .. il. See Covered nail. 
Napkin ring and holder. combined. Brown &; Cal· 

houn . . . . . . .  , . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663.257 
����i: �:�:?�:;: �: r.e

i-
n
cil���: : : : : : : : : : : : : : : : : : : : : :  =:lfg 

Noodle or dumpling cutting device. Denney &; 
Silvers . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668.222 

Nose ga"e. A. M. FrankeL . . . . . . . . . . . . . . . . . . . . . . . . . .  668.1115 
Nut or pipe wrencb . W. S. Armstrong . . . . . . . . . . . . .  662,001 
.Nut . •  ectional. W. C. Wren.ch . . . . . . . . . . . . . . . . . . . . .  668.2t!8 
Nut tapping machme. A, H. Riggs . . . . . . . . . . . . . . . . . 662.9115 
���:'i ��:Ti.b��'&.�:;,�%�l;y: : : : :  : : : : : : : : : : : : : : : : : : : ::::= Pall milk, A. G. Bruglier . . . . . . . . . . . . . . ; . . . . . . . . . . . . .  66.�.382 
P .. i ls, etc . . apparatus for making. R. C. Hill . . . . . . .  6f;�. 123 

�:!r.tts:em:�:1���{�:8pa�: K�rd 'pan: . . . . . . . . . . 663,281 
Paper box, T. L. Neumann. . . . . . . . . . . . . . . .. . . . . . . . . .  66.�.238 
Paper box. C. G. Sh ipley. Jr . . . . . . . . . . . . . . . . . . . . . . . .  663.133 
Paper box, G. E, Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 663.1'W. 
Pen Inking d!3vice, drauJlbt8man'B, H. W. H. 

Pow .. ! '  . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668.1:11 
Phonograph. \1:. Myers . . . . . . . . . . . . . . . . . .  , . .  663,193, 1lfI,�,I94 
Piano player. aotomatlc. E. M. Skinner . .  ' . • . .  , ' , . .  66.�.af18 
Plano playin" action. pneumatic. J. W. Crooks . . .  663,118 
Picker. See Bean picker. 
Picture trimmtml �uide. P. E. Stevens . . . . . . . . . . . .  662,982 
�I�;, o�e�a�"J.WI��n .. pparatus. ·H. B. Lynch . • . • • •  663.004 
�I:��:�: �;�:n���.cg��ii:;;y�.���:: : : : : : : : . : : : : : : :  :k� 
�lg:: �.Ifi. ��y:r��I.�: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  tli'l:�� 
Plow. N. Sander . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . .  662.9i4 
Plumber's tag or clamp stay. H. H. &; G. V. Hib· 

berd. . . . .  . . . . . . . . .  . . .  . .  .. . • .. • •  .. . . . . . . . . . . . . . . . . . .  662.93Ii 
(Continued em Jlfl/1e 8Bl) 



Send forcatalogue B. 

SENPCA PALLS MFO. ·CO. 
. 69 •. Water Street, 

Sueca Pall�, ,,,. Y  .. Il. S. A. 

FOR 
C U N S M ITHS, TOOL 

MAK ERS, E X PERI­
M ENTAL A N D  R EPAIR 
WORK, ETC. 

Smd 1m-IUm. Catalotl. 1���!���!t W. F. " J no .  Barnes Co. 
llI99 Rnby Street, ROOKII'OBD, n.r.. 

PROWIDTES 
HEALTH 

/3endJm­IllU81.rated, 
'�. {16 West 2Sd 8t. 166 Broadway. 

504 Fulton St. 
169 Tremont St. 
924 Chestnut st. 
74 State Street 

GASTIN GS:  Both GREY IRON and BRASS. 

PATTERNS :  WOOD and META�, made 
from drawlnas and blne prints. 

We manuf&etnre castings and specialties of 8V8I'Y 
d8f!Cjiption and weill'ht and caD build TOur patterns, fl 
r:�l.%· �g�l¥li: f=�lP���� �� 'i�I=: Prleee .tlI!ht. 

W�$T S ID E FOUNDRY CO .. TROY. NEW YORk. 

�CO[r,NTR����O�LiO�FI!'F��m;�E��'dV ALUABLE PA'- . 
SOIENTIll'IO AlIlBltlil:.tN 
10 cen�.. For .a1e by 

Marvelous Machine I 
Watch the wonderful work 

!�"l1Ip�urMtd'ell.fcL�=�� 
Threads nipple. of all sizes. 
So swiveled that It can bo' 
reversed an'\.llipe cut olr close 

. ' ��p.l\.'i,"� .:tlfen �J:r:� 
is In motion. Send fm- Cam. 
loOue. THE MERRELL MFG. CO'I 301 Cnrtiss Street, To edo. Ohio. . 

S E NT O N  T R I A L. 
Prepaid to any address. 

• I " . a(I 
Coggeehall Patent I Steam Tnbe Cleaner. 

T H E  C L EA N E R  T H AT C L E A N S  C L E A N  

NO Moisture, Savee co.t qnlckly. A trial costs 
Seale. Cleans from end to end. you nothina 

The Coggl!shal l  Mfg. Co., 1 23 Liberty St . ,  New York.  

ARTESIAN 

EVERY BOY HIS OWN TOY MAKER.. 
Tells how to make all Irlndo Toys, Steam Engine.. Photo �&l1leras, 

Wlndmlll8, Microooopes Eleetric 
Telegraph.,Telephones. Magic Lan· 
tern., "£ollan Harp., Boat. from a 
rowboat to a schooner ; also Kite., 
�!��

n
"ko�::.t�:.'l-�� GJ�l. 

81InFs,"s!llts, Flsh'ng l'ackie,Rabbit 
an,1 Bll'Q Traps. and many others. 
All I. made .0 pla.ln that a boy can 
t�·�'aI��,t�:�.� hJ:"���lI�b., �..fu:�l�/' 

HNEW YANKEE" 
DR ILL 8R INDER .  

A M ECHAMICAL TRI U M P H .  
of time Baved. No calipers, gauges 
me&llurlng inBtrllment.. .lUll' clear· 

&Doe obtalnid instantly. S1mpleBt III&­
.eblne·ever invented. ' . . Send for catalogue of 10 otylea. 

WILlU.RTH I< :KOKHAN (lO., . 
III CIlIalS,," GI'IPi4 .Bap1d1, .... 11 ..... 

POIlot books, purses, etc .. . coin hol/jjlr' fo�, � H. . 
Pre:'18::.:' copYlii,,' . rea';: " iirili '  prli .. ? ·  . . . . . . . . 663,016 
I!r!ntlng apParatu�; & 'M\ll)\��b:'" : . .. . . . . . . . . . . . . . . �291 
�::.��ir�:n: �:::!:lei:;:·: : · : : : : : : : : : : : �: : : : : : : : : :  :=:= 
�ml> .. r()ta

.
r�;. W ; Murris: .. .. . . . :. : . . . . . . . . . . . . . . . . .  6fil!� IS. 

ump,.ste_ '!'acuum. E. a:Rayner . . . . . . . . . . . . . . . 6li3,041 
�mpmg.devj"L"', C. tl. ShelJllflL . . . . . . . . . . . . . . . . . . . . 6ti2,\JIjI) 

u�ty kmfe, H. G. Raly .. , .  , . . . . . . . . .  " , . . . .  . . .  6li3,362 
Ball b()n!1; electricul. w.. Pel· v�I1"U . . . . . . . . . . . . . . . . lI63.360 
Ballchillr and joint lock, combined. 'l'hompson 
Baitj�I��?��·:MCCOY::: : : . : : : : : : : . : : : · : : : : : : : : · : : : : : : :  = 
Railway crossing signal. automatic, J. E. Dean . . .  6tl2,918 
Haifway, electric, Sussmann,Hellborn & Horn· . 
Rair::�· raii·ioint:·S: ·E: ·Si.e.ief;;rd·. ·.�. ·.·.·.·.· .. ·. : : :  . . : : : :  = 
Railway .Ignaling sy.tem, electricul, L. C. Wer· 
Raif:�;; swiicii iiox: eleCtrici: ' w: .Kin�.i.md: : : : : :  =:� 
Railway .witch operating device, street. H. �. 

Quad. . . . . . . .  . .  . .  . .  . .  . .  . . .  . . . .  . . .  . .  . . . .  . . . . . . . . . . . .  663.299 
�U::� �i'e!\eJ:l�ty �d��g:.r:p: :,Ciiarle.: : : : :  �� 
Hake. See Hay rake. 
n:!�ra'fo��

or
.;i,':' t��B'er' g��o�:;uiator: ' Engine 663,116 

Re:���'��re�g:.r��a���ley . . . . .  : . . .. . . . . . . . . . . . 663.294 
�fri�r�� W"!�k��rJ�g.

ine. J. O. McFai-land. Jr . .  663.(b7 
Hiveter. pneumatic. � J. Klmman . . . . . . . . . . . . . . .  IlIB.I24 

Igm�= ��fl��':i"e.:i�� 't�:eM�h�g����d8 'for: 'j: 663.002 
ROlR�c�{Jf.� ·device· for' iioiding · roundi. 'Iii: 'j: 662,917 

Ro�':,�����iiioiiniiiii: 'ii: L: casavaui. : : : : : : : : :  =: 
U�b

a
:lr�v

o
��an1zi���U.·H.·1.;uttie:: : : : : :  : : : : : :  : : :  . . 

Ru" materials, cutting Bnd raveling machine lor, ., ' 
Sad¥ro!?t'i��ii.YWii. : · : : : : : : : : : : : : : : : : : : : . : : : : : : : : : : : .1::� 
Sad �on. 8. ]�. Gross e o  • • • • • • • • • • • • • • •  � • • • • • • • • •  0 • • • •  -662'.932' 
�:?e'{;�lg�¥.

e
{v�plt��.�: : : : : : : : : : : : : : : : : : : : : : : : : : :  :!:l:ilt6 

S ... Ung device, track .upported. G. Breed . • • . . . . . .  :=.006 
�� .1��t��

d
.!'A

r
�:��

a
:o��iu��,C��y: 'Ander: 

. 
.101 

.01). . .. .. . . . . . .  ; . . . . , . . .  . .  . .  . .  . .  . .  . .  . . • • . . • • .  . . . . . . . 663.322 
Scenic 

s�.
e
e!��'�I •. �e"

.
�'.��itat,a

t
il
i
io�1l�'8

s
:,. �����.

at
��. ��� .��O��.�I��: 663.

267 . '  producing. A. S .  ntcb .. . .  

tube. 
tool h()lder, C. Boltshau.er· 

'1·wyer. J . E:W'iiii. ·.it · .. i.: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  =:� 
'1'wyer for blast furnaces. G. B. Klink .. . . . . . . . . . ; . .  6li3,11'7 
Typewriter COpy holder. combination. J. P. Mar· 

tIne . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  
Umbrella retaining band, J .  Bose . . . . . . . . . . . . • . . . • •  
Valve. Hopk in.on & Lowl .. . . . . . . . . . . . . . . . . . . . . . . .  . .  
Valve. W .  '1·aylor . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . 
Valve, flushing, S. W. IJewis . . . . . . . . . . . . . . . . . . . . . • • .  
�:l�:·r!:'p���:��·�C�·ll��I��A: Ackies: : : : : . : : : : : :  
Valve • •  lide. C. �'. Rigby . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Valve, steam engine, G. D. Hunter . . . . . . . . . . . . . . .  . 
Valve, steam engine. E. A. 'Veimer . . . . . . . . . . . . . . .  . 
Vapor burner, incaudescent, J. M. Densmore. . . .  . 
Vats or casks and leadlng out all injurious Jlases, 

means for drying interiors of, G. Groe.sl . . . . . .  663.341 
Vault ligbt con.truetion, W. H. Shepard . . . . . . . . . . 663.19\1 
Vehicle. motor. H .  L. Arnold . . . . . . . . . . . . . . . . . . . . . . .  662.902 
Vehicle • •  elf propel l ing, A .  Her.chmann . . . . . . . . . . OOa,028 
Vebicle steerlnl/ apparatus, E. Lundqvi.t . . . . . . . . .  fi63.3IJ() 
v

e
��\��h!�� co���I��i����y8tr��:��':no��r�t�� . 
Klnll'sland . . . .  . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  � :. 663,23.q 

VeloClpede, E. H. Neubert . . . . . . . . . " . . . . . . . . . . . . . .  663,295 
Vendlnl/ appliance, prepayment. S. J. Glas .. . . . . . . 663.lli!8 
Vendmg machine. G. B. & J. H. Carter . . . . . . . . . . . . 663.258 
Veneer clipper, I,. G. Merritt . . . . . . . . . . . . . . . . . . . . . . .  663.181 
Vi.e, chain (lear parallel carpenter's, E. J. Zwart. 663,146 
Vulcanizer, G. H. Tuttle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663,309 
Wasber. See Hose washer. 
Washlnl/ macblne, I. N. Thomas . . . . . . . . . . . . . . . . . . .  663.371 
Water heater. T. l. Rankin .. . . . . . . . . . . . . . . . . . . . . . . . . 663.363 
Water beating apparatus, R. Thayer. . . . .  . . . . . . . . 6ti3.llI7 
Water stop or Ilate, W. S. Fi.her. . . . . . . . . . . . . . . . . . .  6fl,Q.266 
Waterer, .tock. J. H. '1·hornburgh . . . . . . . . . . . . . . ... P62.11110 Weed exterminating componnd. A; Beeaw.. . . . . .  6tl3,On 

(� on page •• ) 

SPECIAL OFFER ! 
American , t 0 Typewriter 1 

We wlJl give the first person answerlIW this ad .. from 
each town in the United States. a splendld o/;portunity 
fgW���!�dt���J{�a�nTltl':��r.;�ho� �':,�S�I��'t 
traetive terms. Write promptly for catalogue and .am­
pie work, and see if onr olrer doee not interest you. 
Am.erican Typewriter Company, 267  B 'way, New York. 

Ot Cyptwrittr €xtbangt . I �  Barclay St .• MEW Y O R K  1 24 La Sal le  St . ,  CH ICAG O 38 Bro mfie ld St., BOSTON 
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THE LAMP OF LAMPS 
For (>Very outdoor purpose 'the new eleckie Ugh., 

C LOV E R  L E A F  LA M P  
Is the beRt. Wind and water proof. Cannot blo� 

:,� �!t����nr�d��:� 'i=�:r;, 
CoDveitible into . 1\  heaae lamp. Willlc!ve eOD� 

:::::!�:� !:���r:.,:i�rh�!ii bat�'�:: American Electrical Novelty I< JUlr. (ljl., 
»65 (lentre Street, New Yer;k; :. 

. Write for 1900-1901 Catalogue of ElectrlcaI .NoV.IIl ... 

A DESIRABLE HOLI DAY G I FT. 

D R A P E R ' S  

Recording Thermometer 
Standardized and Warranted. 

Givee a correet and-oontlnous reeord 
in ink .on a weekly chart. 
rr Write 1m- ».arti<:ulan. 

THE DRAPER MFG. CO., 
13� Front Street. New York. 

Acetylene Gas Burners. 
Schwarz Perfection Lava Bu rner: 

Hlghe.t awardS in all Aoetylene.El<PO­sitlon.. Made of one pIece of 1amI. Are fanltless and � on. tested and (IUIIt'­antteed. rr Smd 1m- Price LCd. , lTD Blowipg. Sole Agentli for 
ft ���tion. the U. S. ,&Dd 
Perfect Allgnment. . Canada. 

M. KIRCHBERGER & CO. 
30 Warren Street, New York. 

Acetylene Gas Lighting 

agenJt: • .  �ls��::;���i��
p
o,�t: i 

N IAGARA FALLS ACETYLENE GAS MACH I N E  
Niagara Fal ls. N .  Y. and Canada. 

8 1 7  wya��oJ���t
CITY, MO. GERE GASOLINE: ENGINES 

2 0 9  North 9th St . . I"'Ii 'IMPlt&T BOAT EN&INf& MADE 
432 Dlamo ndST

S· tL. ,OU I S, MO. . • I I I � i1JL.�BIN ·�·OPEN BOATS 

., 
ENlINt CAITINIJ. BOAT '-RAM!:I 

PITTSBURGH,  PA. GtO.H.6ERf Y.4'"l.uNcllWb, 
3 Weat Ba ltimore St . \.. W CAl' /'OR 4 'TAMPS O RAND RAIIIDS.MICMI GAH. 

BALTI MORe, M D .  .,. 536 CalifornIa St. ,  
S A N  FRANCISCO, CAL. 

to � on T;n.c.,-r1ter8 of all �e':.
i
1ls��J;.°8a� 

A.w. FIBE·R 
Manufactory Established 1 'J01. 

LEAD PENCILS, COLORED PENCILS, SLATE PENCILS, WRITING SLATES. S1'EEL PENS, GOLD PENS, INKS, PENCIL CASES IN SILVER AN I) IN GOLl>, STA'l'IONE}tS' RUB BER GOODS, RUI.1!lRS 
COLORS AN'D .A:B1'ISTS· MATERIALS. -. . , 

78· Reade Street, N ew York, N .  y, 
Paris Exposition , 1 900. G rand Prize. Highest Award. 

HIGHEST EFFICIENCY 
attained in tbe 

STOVER 
GASOLINE  

EN G INE  
The be.t i. alway. Cheap· 

eet. Write 1m- prices. 
STOVER E N G I N E  WORKS ,  F R E EPORT, I LL. 

M A T C H  FACTORY.-DESCRIPTION 

�t=�I�':l�jZ,'e �.:e�.IF�c;,/:rgtb�A::& 
Co .. and aU newsdealers. 

The " Wolverine " Three 
Cylinder Gasoline Ma· 
rine Engine.  
The only Tevlmiing and self. 
starting gaso11ne engine on the market. Lightest engine 
for the power built. Practi­
cally no vibration. Absolute­
ly sUe. Single, double and 
tiiple 1Il&I'Ine and stationary 
motors from IJ( _to 30 H. P. 
WOLV E R I NE 

MOTOR WORKS, 
G rand Rap Ids, M Ich . 

T H E  M I ET Z  
&. W E I S S  

and GAS Engine 
bUIn. K E R O S E N E cheaper 
and safer than gasoline. Auto· 

matico .Imple, rellable No 
eleetrlc battery orfl&l1le u.ed 
Perfect regulotlon.Belted or 
��

e
�!retW�Yl;gtf�?=� 

lUll storage batteries anil all r;.�':I I!��!:r:;�: 
A. MIETZ, 1 28-138 MOTI" ST., NBW YORK. 

Markt It Co.,LondoD,Hamburg,Paria 

THE ELECTRIC HEATER. -A VALU-
able �aper, with working drawings of ·varlous form. of 
�f:':ri'g

t
�=1 f��"tt� .. �fc'l:�:l� 31:lf!s�afl���ngo\�� 

TUI'IO AlIIERlC.AN SUPPLElIlENT 1 1 1 2. PrIce 10 cents. 
For sale by Munn & Co. and all newsdealers. 

M AX I M U M  POW E R - M I N I M U M  COST. 
. . If you use a pump for 
��

e
lr �a[�u a::u'h:e���8 

mash, tanner's liquor, 
��tg���3. ��l�ro�'t\.� 

TI3�ln�WRvt.t'��P which does the mo.t work at 
�����n,.�be �p� 
any de.lred speed. Perfect­ly Jlurable. Alt pa.rto are interchangeable. Needs no BkIlled workman. - Defects guaranteed. Oaf,alogue fr ... TABER PUMP CO.,  32 W.II, St .. Bulal�. N.Y. ,  U. S. A. 

. lOT B lOSS FOB B GUSTolDEB . 
but unlversally satisfactory prollts Is a record ot . '.Whlch we are proud and 10 .. IsJlroctieally ilil. pOliSlble under our sgeclal' Vomblnation 
�nr��" .JClte':.d �!�rsl:n� t:.��:;o���:: ury stock In merItorious working mTneo wlltle regular iutere.t and unusual prollts are .... ured. 2.00% PROFIT in a few months Is · not UD.. 

u.usl in such Ihlnlng otoCkII 
:wri":x�:� !��rg����o:::ri:'::.ft'���r��t: 
ers ... safe Inve.tments promlslng large pro1tt. . 
. If your presl'nt .investments .are not · ftrOdQCin�sathf'oct8ril: eat-u lna8 send 
lli��:'!��y�': ag� �;;V Spe�!.'l

g
c���m� Order Piau. J r . commou lIense advau­

taae. from an Inve.tment .tondpolnt will .ure. 
Iy commend themselve. to anythlnklnginvestor • .  
DO U C LA •• LAC E Y  .t. CO •• ' SaDken, BrOken & Fiscal Apntl, 
6, B'way & 17 New St. , New York. 
BRANCHES : BOSJON. PH I LA. ' CLEVELAND. 

A Handy Book for 
Handicrafts-Men. 

There i. a .. pocket preceptor " "bont Tools- an encyclopedla of information 
�!'.t,:rn�l\, e:�r

11l�s�k��;: �� �
v
"'i{ �g�tr��:;:>t knowledge in a nutshell 

MONTGOMER.Y &. CO; '  S 
TOOL CATALO<WE. 

Thelatest edition I. prlntaliffrom cew' 
type lind contain. lots of new matter 
r�3�fo�����fi:���:.".!\t�Plous 

MONTG D M t.RY & CO. , 1 0 5  Fulton St. ,  New York C ity. 

Mc�,be'l Part&ble Electric �Dn"yor 
For Loading Ships from Docks. and Warehouses 

saving over 60 per cent in time of loading. By meano of thI. portable shlg and warehouse ConvAyor, any sack 
��fa���. t. a��'f'a�ttb=b� sl�::N�d�g �� 
unbroken condition. . . 

�le.T;ggg.��t����:<;i�rve9����
y
fJ!';, �rtIi .ft�I�.; 

rate of 4.000 sack. per hour ; and it does away with all 
owing and hoi.ting. See de.crlptlon on page 376. 

Correspondence Witn ship, warehouse and stevedor .. 
ing firms .ollctted, when pbotos and a full descriptIOn of the Invention will be forwarded. 

Addre.s Capt. W. L. McCABE, Stevedore, Tacoma or Seattle, Washinaton. 

Telephones, 

II 
. . 

ONE·HALF YOUR . 
:�� SAVE We Tel/ You How . FUEL 

locbester Radiator Co. 26 furnace It RDcb .... r,N.'� 



In the Pay 
Envelope 

That's where 0111" education 
affects you. 

We teach mechaniC8 the theory 
01 .heir W<Yrk/ help mi8placed peo­
ple to change their work; enable 

young people to mppor� them&elve8 
while learning a pro/e8non. 

250 000 student!! and graduat1'8 in ••• h ...... I. 
meeuiea1, 8te.. ..d ChtJ BqlaeerlD&', AreltiiMtare, 

ToI ..... p�1. 8 ........... 1. Beok·kooplnr . .... Write for 
Circular and mention 8Ubject In which Interested. 

IITEIIiTIOHL ClOIUSPOIDEJ£K 8£BOO18. 
l!:8tabllshed 1891. Capltel ,I.500,OlO. 

BO:E 948 8c:raato_, Pa. 

ELECTRICAL E N I I NEERINI 
TAUIHT BY  MAIL. 

Write for our Free lllustrated Book. 
.. CAN I BECOME AN ELEC. 

TRICAL ENOINEER ? "  
We tt-acb Electrical Engineering, ElectriC LfgbtinJr. 

Electric Railways. Mecbanical EngineE:ring, Steam Engi. 
Deering, Mechanical Drawing, at your homf! by mall, 

���u�iilIcl iyE�Gi�E�1rI;l:TiI:rUTE, 
Dept. A.  240.242 W. 28d St • •  New York. 

N. Y. CAMERA EXCHANGE. 
50% Saved on all makes of Cameras 

an��c�na�:r� �:m���';,�'l':��� 
Large 8ssortment aiw&ys on hand. 

Dtvelovimg, PrtnUn{l, etc. 
Pboto supplies of every description 

at lowest price>!. 
ar" Send 2<. stamp for baraam 

list. Addre88 
N. Y . · CAMERA EXCJtANGE. 1 14  Fullon St •• NEW YORK 

This map Is partIcularly Interesting and 
valuable, as }t shows In . colors. the d\[· 
ferent divisions of territory-In America 
acquired since the Revolution. The 
original thirteen states. Louisiana pur­
chase. the Texas Annexatloll. the Gads­den purchase, the cession by Mexico 
and the northwest acquisitions by dis­
covel'y 'and St ttlement. It will be sent 
postage prepaid on receipt of price. 

P.�. EUSTIS, Gen. p .... Agte.B .• Q.R.R. CHICAGO 

port¢r's fiuman¢ Bridlt 
No Bit In the Horse's Mouth. 

Horsemen 
hcc_u� e it iB 
I :  urevents tf)D�Uc, 
80: e 
d i en 
th:J horse 
is humane. 
Strnl's to Fit 
Retail !lest Gradp. Nickel • .  �.IO 
ne.t�1] Rest Grade Enamel. I' 0 
Second Grade Nickel. · . •  • 0 
Second Grade Enamp.lt - - • 0 

If your hardware or barness 
dealers do not .bave them write us. 

Sent prepe!d on receipt of retail price. 
State if !Iou .... _ .. /luk or O1lOrdraw . . Agents Wanted. 

PORTER HUMANE BRIDLE C O.,. 
Dept. A. Sudbury Buildinll', Boston. Mass. 

tb¢ $d¢ntifit Jlm¢ritan 
PUBLIOATIONS FOR 1 9 0  I .  

The prices of the dlll'erent publications In tbe United 
States, Canada, and Mexico are as follows : 

RATES BY M A I L .  
Sc-Ientlflc American (weekly), one year. - $3.00 
Scientific American Su�p]em·ent (weekly), one year, 5.00 
E

:<rr�IJlg�!��s�f�
e
EI�

lft'!��c �me�call
_ 
(m�nth: 3.00 Bulldlnl< Edition of t'l:e ScientlOc American 

(monthly J. .- - 2.50 
C O M B I N E D  R AT E S  

I n  tbe United States, Canada, and Mexico. 

��:�ng� 1�:�:::: :::� ��fl:N::'ili'Altlon, - • : �� 
S
C
i
���� �'3���!ni��ftg::. A�erl� _ SU�Ple._ 9.00 

TERMS TO FOREIGN COUNTRIES. 
The ,early' subscription prices of Scientific American 

publications to forelll'n countries are as follow. : 
U. R. Engll,b �oDey. ;�e3: 

Scientific American (weekly), - - $4.00 0 16 5 
Scientific American Supplement (weekly) 6.00 1 4 8 
Building EditIon of the SCientific Amer-
Ex;;� �"JY:l�';.IY6! the • Scl�ntltic A-mer: 

S 00 0 12  
ican (monthly) In Spanish and English 3.00 0 12 

COMBiNED RATES TO FOREIG N COUNTRIES 
8cientlfl'c American an d  Snpplement, - 8.50 1 H 11 
Sclentilic American and Building Edl-
�cl::'1¥dc Amerl .... ;, Scientiftc Ame�ca� 

6 50  1 9 
Snpplement. and Buildi ng EditIon. - 11.00 5 

:ar- Proporll<mat. Rat .. tor Six Months. 

Tile above rates Include postage. wblch we pay. Re­
mit by posta.! or expreos money order, or draft to order of 

all1NN " (,0" a61 8 ...... _1' New Yol'k. 

, ,itutifie �tuttitatt. DECEMBER 15. 1900. 
Wheel and tire. T. J. Ketcham .. . . . . . . . .. . .. . . . . . .  . .  
Wbeels. making. J. T. Kelley . . . . . . . . . . . . . . . . . . . . .  . . 
Wlnd moto.r. C. J. Jones . .. . . . . . . . . . . . • . . . . . . . . . . . • • • •  
Wllldmlll •. J .  B. Jarmin . . . . . . . . . . . . . . . . . . . . . . . .  : .. . , .  662.\IilI! 
Wlr\>. lUuklnll' plated. J. T. Healy . . . . . . ... . . . . . . , '  . . . .  ooa.� 
Wire Splil,:iuJl tuul, 1.1. A. Denny._ . . . . . . . . . . . . . . . .. . . . 66:1,261 
Wo<;i! ·barking mllCbine. J. H. Baker et aI . . . . . . . . .  &3,211 
Woo.�ell 8�opper8. manufa,cture oft L. � L� 

� ran c.,' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  663.2:U 
Woodwol'kiuK machinery. L. M. Mes8inesi. . • . • • . •  66.':1,182 
Woodworking machine, B. Orbison . . . . . . . • • • . . • . . .  tS63,Wl 
Wr���'Ch�

ee N�t or pipe wrench. Reversible 
Wrencb. H. Carter .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : 6(;:1.328 
W rencb. J. �·atkin .. . . . . . . . . . . . . . . . . . . . . . . . .  663.161 to 6113.163 
Wrencb. J. Lee. Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663.283 
Wrench. S. B. J. Robertson ... . . . . . . . . . . . . . . . . . . . . . . .  1i62.9ti6 
Wrin�er. See Mop wringer. ' .  
Yoke and pole thimble. neck, F. Eo Yates. .. . . . . . . .  663,3'19 

DESIGNS. 
Automobile steering gep-r, yoke for, W. C. Baker . .  
Al;Je frame for motor vehicies" W. H.  Smith • • • • . . 
Axle shield, (T. Y. Lowe . . . . . . . . . . . . .  ' . . . . . . . . . . .  � . . .  . 
Blldl{8, J. Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Badge. G. C. Vlln Itoden . .. . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . 
Bicycle trume. IDotor, M. Fleming . . . . . . . . . . . . . . . . .  . 
Bottle. C. J. Kilmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bottle, G. W. I\; H. �'. Klumpp .. . . . . . . . . . . . . . . . . .  . .  
Buckle. H .  \\r . Putteiger . .  , . . , . . . . . . . . . . . . . . . . . . . . . . .  . 
Carrialle body brace uar. J. P. Johnson . . . . . . . . . . . .  . 
Cbair top. H. A. Atwood .. . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Crucible, G .  1\1 .  'rucker .. . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . 
Dish or similar article, covered. C. J. Ahrenfeldt .. 
V(i)�\�,�

f
����:

g
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Garment supporters. metallic· loop for, G. Eo 
Adams . .  : . . . . . . . . . . . . . . .  : . .  · . . . . . . . . . . . . . . . . . . . . . . . .  . 

Garment supporters, metalUc member for, G. Eo 
Adams. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Glass, sheet, C. C. Hartung . . . . . . . . . . . . . . . . . . . . . . . . . 
Glass. sheet. E. Walsb. J ... . . . . . . . . . . . . . . . . . . . . . . . . .  . . !:tUIl carrier. O. 1'born. , . " :  . . . . . . . . . . . . . . . . . . . . . . .  . .  
fl:;I���� ]�gg·b���I�

I:e;j· b����e'r: ·W: 'S: U)rd: ".ir: : 
Motor base frame. J. A Secor .. . . . . . . . . . . . .  ' . . . . . . . . . 
Nut lock washer, J. li". Tiner . . . . . . . . . . . . . . . . . . . . . . . .  . 
Paper, wrappin". G. A. C. Goetting . . . . . . . . . . . . . . .  . . 
Plate •. C. J. Seiter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Plate or plaque. G. R. Pobl. . . . . . . .  . . . . . . . . . . . . . . . . 
�ad iron handle. C. P. Mosher . . . . . . . . . . . . . . �,605 to 
�ilm;· C. W. Sholl k  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Spoons. etc . .  lU\.lIdle for, C. Osborne . . . . . . . . . . . . . . . . 
Stove. gus. H:. H. Adler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stove. gH.8. H. Ad ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
TelephiHle l ran�mi t ter arm base, W. J. Barr . . . . . .  . 
Tire .. veblcJe. T. Beach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Toy. �'. W. G. Boettcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Trousers banger. C. E. Kramer . . . . . . . . . . . . . .  u . . . . .  . 
Trunk protectin,ll plnte. M. N. Drucker . . • . . • • • . . . . .  
Water closet bowl. H .  M .  Haldemall . . . . . . . . . . . . . .  . 
��n

e
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Window. prism. G .  K .  Cumming . . . . . . . . . . .  33,669 to 

TRADE MARKS. 
Alkamine derivatives. Chemi,che Fabrlk auf Ac- � 

tten, vormals E. Scberin.r . . . . . . . . . . . . . . . . . . . . . . .  35.541 
Ammonia. preparlltlOnA. Cbemische Fabrik auf 

'Actien. vormals �. �cheTinll . . . . . . . . . . . . . . . . . . . . . 35,540 
BeAr. American Brewintl Company •. . . . . . . . . . . . . . . . .  35,532 
Boxes or cartons. certa.in named. Gill Brothers &; 
ce'::�:t.Ps.nb: ·s;':indei".: : : : : : : : : ·  .. .. : : : : :  .. : : :  . .. .. : : : : : : :  �� 
Che

c�!��trch�rrg3���;t;�d 
s
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named. lchtby"I·Gesellschaft Cordes, Her· 
manni & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,M8 

Coal and COke. Hul l  Coal .and Coke Company . . . . . .  35.5:l6 
Corsets. Puritan Corset Compa.ny . . . . . . . . . . . . . . . . . .  35.515 
Cotton fabrics, Ward Hanbury & Company. 

35.518 to 35.5W 
Cotton piece �OOd8. certain named, Asht.on, Hoare 

I\; Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.621 
Cotton piece Jloods not HA"u red or printed, un-

bleacbed. Asbton, Hoare I\; Company . . . . . . . . . . .  35.522 Jr.I<I<S, R Fabien & Company .. . . . . . . . . . . . . . . . . . . . . . .  35,528 
Il'ire extillg-uleher. ce.-tain named,. U. S. Chemical , .. 

and Power Compan)' . . . . . . . .  : . . -. . .  .- . . . • . . . . . . . . . . .  35./iM 
Flour. wbeat, H. B. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.1\27 
�·ruit8. dried or evaporated, U. H. Dudley & Com· 
GUI���bi;wijjg: 'Seydei:iieder'Candy CoiDi;an�:��: �:� 
Harvesting machinery. Deering Harvester Com-
Hof8��hoe' iiaii8: Northwestern' Horse 'Naii 'Maiiu� 35,553 

facturlng Company, . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,551 
Mathematical and drawing instrument, Ken1rel &; 

Esser Company . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.513 
Medicated viscous compound, cprtain named. Car-
MeSi�f�:�

-
:!�;��g<rg:i'���fi·aiice8: ·cart.alii Damed: 35,545 

F. Y. Wilboft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.047 
Medicines. certain named, G. P. Dykman . . . . . . . . .  : 35.M4 
Perfumes, toilet waters, and colognes. Ladd &; 

Co1lln.. . . . . .  . .  . .  . . .  . .  . . . .  . . . .  . . .  . .  . .  . .  . . .  . .  . . . . . . . . .  35.534 
Publications. certain named, W. N. Hartshorn . . . . 35.511 
Reli.b .  certain named, Ortej/(a & il,:napp . . . . . . . . . . . .  35.531 
Remedy for beadacbe and neurahlla. M. Fraga. : . .  35.M3 
Salve, certain named. S. Muhlbauser . . . . . . . . . . . . . . .  35.546 
Sboe and leather dresstnlls. A. 1 .... Aste . . . . . . . . . . . . .  35.537 
Shoes. Ia.dies'. A. Hamburller &; Sons . . . . . . . . . . . . . . 35.614 
Soda sirup and root beer. Simmons &. Hammond . . 35.533 
Tablets or remedies. beadache. NeuralgyJineCom-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.M2 
1·ape. stay. Reversible Collar Company . . . . . . . . . . . . . 30.516 
Tin plate. Man9llue-Pldgeon Iron Company .. . . . . . .  35.050 
��?;�f;.
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IV asbing compounds. '1'. H. Tabor . . . . . . . . . . . . . . . . . .  a.,>.s:.;s 
Washinl< fluid. '1'. H. 'l·abof . . . . . . . . . . . . . . . . . . . . . . . . . . 35.539 
Watches. watcbcases. and watch movements, 

New York Standard Watch Company . . . . . . . . . . . 35.1>12 
Wire rope. A. I.eschen & Sons Rope Company . . . . 35.552 

H Belh,mY'R Iron Grasp Cement." for cement. F. E. 
Bellamy . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.9(8 

., Colonel Davenport." for chu\ts, N. P. Petersen . .  ·7,932 

.. Derma (I. McG. A.) Tone." for a medicine. I. M. 
Adams . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . .  7,943 

. . De�onets's Oyster Cocktail Sauce," for a sauce, 
J.  A.  Demonet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.937 

. •  Ferte's Celery Headache f!'ablets," for & tablet. 
E. P. Ferte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.1»2 

U Genuine Pollawattee Tea," for Ceylon tea, Ep-
pens, Smit.b I\; Wiemann Company . . . . . . . . . . . . . . . 7.9:l5 

• •  Hearts-ERse," for canned sugar com. Untted 
States Printin� Company . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.939 

.. Honey Comb." for canned sweet com, United 
States Prilltlnl< Company . . . . . . . . . . . . . . . . . . . . . . . . . .  7.1»0 

.. Inkerine Paste." for a paste. H. Mock . . . . . . . . . . . . .  7.947 

.. Laurel Label ." for malt beverages. Toledo Brew-

.. P��:e ��ci�i�]�iri� f�a�E�Wlrken: T<)ml'iiison 'b'om� 7.934 
pally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.936 II Ptisan." for bottled beer. P. J. Serwazl.. . . . . ... . . . . 7,1f3a 

, . Red Cross Capillaris/' for 8 hair tonic, Red Cross 
Cbemlcal Company . . . . . . , . . . . . . . . . . . .  . . . . . . . . . .  . .  7.1»4 . ' Sozo:' for a furniture poliahinjil and cJeantng 
compound. 80zo Supply Company .. . . . . . . . . . . . . . 7.946 

u Stansbury's Hair Hestorer and Dandruft' Cure." 
for a bair reltorer. H. Stansbury . . . . . . . . . . . . . . . . . 7.945 

u 1�bree Boys." for tobacco, )'Inzer 'Brothers To-
bacco Company . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.001 

U Tomatoes/' . for canned tomatoes. United States 
Statl'., l'rlnting Company . . . . . . . . . . . . . . . . . . . . . . . . . . 7.1»1 

" Wheat Germ," for a fOOd, W. T. �tover . . . . . . . . . . . 7.9.18 

PRINTS. 
.. Demonet'�." for confectionery. J. A. Demunet . . . .  277 
. .  Jadway's 1!:1i·xir for Infants," for II. medicine, C. W. 

Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  278 
H Motorcycle.and Motorette Backs Bicycle PJaying 

CRrds.�' for playiuJl cards, United States Playing 
Card Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . II Neverbreak." for corset clasD�, .T. A. Datz . . . . . . . . .  . 

.• The InJlian IJent.her Company." for Bole leather. 
Indian Leatber Company .. . . . . . . . . . . . . . . . . . . . . . . 281. 282 

nn� �.rte':.'tei� ��:fo��i�i�:Pll�����tlon -.::�"-.=�- .---",-"�" 
tRsued since 1863. will be furnished 
Hi cent.s. In orderinJl please. state the 
of thp. patent desired. and· remit to 
Broadway. New York. . . 

Canadian patents may now be obtained by the In. 
ventors for lUly of the lnventiOl18 .named in the fore 
20Inl< lI,t. provided 'bey are simple. at a CO<It of UO each. 
If complicated the ", •• t will be a little more. For full 
Instruction. addreas Munn '" t:o., an Broadway. New tor" Q�er famp pat.enta 111&1 al.o "- obtalD"-

MAR VELOUS ! 
Bausch & Lomb-Zeiaa 

STEREO g:�o::;.r 
Used by the Armies and NavJes 
of the world. Power of a tele-­
scope. Size of au opera glass. 
Invaluable for tourists. sports­
men and every-day use. . 

An Esqulolte GIft 
For lady or geDtle\llan. Send 

for Holiday Booklet. 
JIa ••• � " Lo.b OptJoal Co. 

Roehelter, N. Y. 
NEW YORK CHICAGO 

For sale by all opticians. 
Microscope catalog on request. 

50 Y E A R S '  EXP E R I E N C E 

A handsomely illustrated weekly. J ... arsz-est cir­
culatlOn of any scientific journal. Terms, $3 � 
year ; four months. $1. Sold by all newsdealers. 

MUNN & CO.36 ! Broadway, New York 
Branch 01llce. ti25 F St .. W Il8bington, D. C. 

P A  R K . E R 
" Lucky Curve" Fou ntain Pen 

MAKES AN IDEAL 

CHRISTMAS 
PRESENT. 

The time for Christmas giving 
is to many a most perplexing 
season. There is one thing that 
you can present. that you will 
make no mistake in selecting. 
It is a gen uine 

PARKER 
. .  Lucky Curve " Fountain Pen. 

A good pen is a constant com­
panion·and a never·ending source 
of pleasure and !{enuine com fort, 
A cheap or inferIor pen will not 

'do this, but it will write after a 
fashion-so will a shingle nail. 
The . PARKER PEN is not a cheap 
pen, but good. It is made upon 
honor. 

No. 0 2 1  price. $3 . 5 0  
(shown on the left), 15 extraor­
dinary value, is jotntless. beau· 
tifully mounted with gold bands. 

N o. 020, same as above. 
without mountings, $ 2. 60. 

No. 0 1 8 , small size. $ 2. 00 . 

N o. 30, price $ 1 0 .00 
(shown on nghtl one of the most 
beautiful pen, ever made. It is 
indeed a pen .of such rare beauty 
that a Queen might well feel proud 
to own. Barrel and cap covered 
with 

x
ure 18K. gold of rare and 

j,"a� ;�:I'd' beM��::su�e(yrl�;
n

! 
lifetime. 

If your dealer will not 
you, do not be induced to 
something NOT so gQod. 
order direct, and your order 
have prompt attention and 
delivered post free. 

We manufacture many styles of 

E:�� l���. 
h��:
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tioned above are special values. 
pr Booklet E'ree. 

The Parker Pen Co�, 
24 M I L L  ST., JANESVI LLE, WIS.  

The Pipe of the Century. 
. . .  THE. . .  " MALLINOKRODT " P"ArENT 

NICOT I N E  ABSORBENT AND VENTI LATED SMOKING 
PIPE I S  THE ONLY PIPE FIT FOR A . 

G E NTLEMAN'S USE. 
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sorbed before reacbing ·the mouth, aDd assuring a cool, 
clean and healtlllr smoke. Money refunded if not satls-

!�c:ogd fI�� 6�� f&��ort¥J"���on'!,�cordlng to 
Send for IIlnltrated circular " 8. A." witb prices. 

T H E  H A R V E Y  &. W ATTS CO. , 
2 75  Canal Street, N. Y. Stat ion E, Phi ladelphIa. 

CHRISTMAS NUMBER 
[OF THE 

LEDGER MONTHLY 
AUTHORS 20 

CONTRIBUTE TO THIS NUMBER OF TIlE 

Great Family Magazine 
A greater quantity and more interesting reading matter than in any periodical 
of its kind. This number contaioa : . 

135 Illustrations. 
13 Articles on Up-to­

date Subjects. 
12 Departments 01 

6 Pages of Fashions. 
(Including Demorest·Ledger Patterna) 

B Short Stories. 
2 Serial Stories. 

Useful Information. 2 Poems. 

FREE SAMPLE COpy ON REQUEST. 
. Send ' $ LOO for � year's subscription and secure FREE of all cost the bea�tiful 

tht�panel LEDGER MONTHLY CALENDAR. Address 

. ROBERT BONNER'S SONS, Publishers; LEDGER BLDG. ,  NEW YORK. 



DECEMBER 1 5, 1 900. 

enOiCe BoIidau BookS 
;j" ;j" ;j"  

J U ST P U B L IS H E D .  

The Progress of Invention 
In the Nineteenth Century 

By EDWARD W. BYRN, A.M. 
Large Octavo. 480 Pages. 

3OO1ilustrations. pr-tce $1 ' 00 
bl1!��:''l!tft'':f�p Il.lllfi�a 
THE most lmportant book 

ever published on invention 
and discOvery. It is as read­
able as a novel, belng written 
in

��c��
a
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S
�1!�'s a most com-

prehcn�ive and cOherent ac-
��1��8��: tg�·�:;�tSe '�g
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en a.ge of invention," result­
in.'! in jndustrial and commer­
cial develolJruent which is 
without precedent. A chrono­
logical c . lendsr of the leading 
invention!:! is one of the most 
important features of the 
book, e'Uabling the reader to 
refer at a glance to important 
inventions aud discoveries of 
any particular year. The book 
is printed with large type, on 
fine po.per, and is el!lborately 
i l lUstrated by 300 enfZravings 
and Is attractively bound. 

EXPERIMENTAL SCIENCE. 
By GEORGE M. HOPKIN·S. 

'l'llIS is a book full of 
interest and value tor 
Teachers, S tudent s, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. 1 his splendid 
work gives young and 
old something worthy 
of thought. It has in­
fluenced thousands of 
men in the choice of a 
career. It wHl give any­
one, young or old, in­
formation that will en­
able him to compre­
hend the great im­
provements of the day. 
It furnishes sugges­
tions �or bours of in­
structive recreation. 

20th edition. l{evised and enla�ed. 914 pa
�es. 820 

�).�t $�
I
.W8�

t
�a&0il.��0�ci',I$

t�;00�lce. by ma I, post-

T H E  S C I E N T I F I C  A M E R ICAN 

Cyclopedia of Receipts, 
Notes and Queries. 

Edited by ALBERT A. HOPKINS. 
12,500 Receipts. 7115 Pa"es. 

This s p l end i d  
work contains a 
carefu l  compila­
tion Of the most 
u s e f u l  Receipts 
and UepJies given 
in the Notes and 
Quede!:! of corre­
spondents as pub­
IIsbed in the SCI­
ENTIFIC Al\IERI­
CAN during the 
past fifty years ; 
t o g e t h e r  with 
r,,':nm;o

a
..l�n� 

b
id� 

dltions. 0 v e r 
12,000 selected Receipts are here 
collected i nearly 
every branch of 
the useful arls be­
ing represented, 
It is by far the 
most comprehen. 
stve volume of the 
kind ever placed 
before the public. 

PrIce $Ii In cloth; $6 tn sheep; S6.1i0 In half mo­
rocco i postpaid. 

A Complete Electrical Library. 
By PROF. T. O'CONOR SLOANE. 

An inexpensive library 
of the best hooks on 
Electricity. Put up in a 
n e a t  f o l d i n g  box, aa 
shown in cut. li'or the 
student. the alDateur, the 
workshop. the el�ctrical 
e ng i n e e r ,  scbools and 
colleges. Comprising five 
books. as follows: 
Aritbmetic of Electricity 138 pa"es, . . . $1.00 
Eli;i�;� '�'o: ��ki

.
n'l& 

How to Become a Suc-���S:;:I 
.
Ele�r

�
ci�$l8il 

Standard Electrical Dic­
tionary, 682 pages, $3.00 

Electricity Simplified, 158 F£ve volttmes, 1,800 pages. 
pa"es, . . . . . $1.00 and, ove,. 450 illustrations. 
A valuable ana mdil'jJen .• ab/p add!itlon to every library. 
o Ill· Great Special Oder.-We will send prepaid the above five volumes, handsomely bound in blue cloth, 
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Price of $5.00 for the complete set. 'l'he regular 
price of the five volumes is $7.00. 

MAGI C  Stage Illusions and Scientific Diver· 
sions, including Trick Photography. 

'l'bid work appeals to 
old and youn" alike. and 
it is one of the most at· 
tractive boliday books of 
the year. '1'be il lusions 
ar� iJlustrateo by the 
big-best class of engrav­
ings, and tbe exposes of 
the tricks are, in mauy 
cases, fUrnished by the 
prestidtgitnteul's th e m­
selves. Conjurln�. large 
stage illusions. flre·eat· 
;?e
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m a g  t c .  ancient; ma¢i.c, 
automata·, curiOlIS . toys, 
��
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tion of moving photo. 
f�:R,�� a��d

a
Vlh�t�at��: 

maktn,:r a bnndl"ome VOl­
ume. It ,ls t 'a 's t e fu l l y  
printed apd hound. Ac­
knowledged by" the pro­
feSSIOn to be tile Stand-

. ard WOl'k oli ltIajl"ic. By A. HOPKINS. 568 pages. 420 Illus. Price S�.IiO. lFj.F'ull liescripUve c;.rcular. of above books wiU be m'ailea 
,.&3 'Upon application. 

M U N N  &. CO. ,  P u bl ishers, 
3Q I 8 R OA,DWAY N E W  Y O R K. 

The New Process Edison Records 
have a tone quality and a volume tbat place them 
ber.ond comparison. Ordinary records may perbaps 
��r&e:;nR;�g.,�:���i��������� ��itPc�s

a
o�:��� ��� 

tbe enthusiast. ar Recora lAsts Everywhere. 
C E N U I N E  E D ISON P H O N OC R A P H S ,  

Nine Styles, from $ 1 0.00 to $100.00. 
Tbe Edison Gem (Improved) Is now on sale at all 

dealers in talking machines. The NEW MODEL is 
mounted on a polished bard wood base. 'l'he price, $10, includes a dustproof carrying case, a separate 
reproducer, and a separate recorder 

f-il'"" UalalU(Jues Everuwhere at all Dealers. 

None genuine � Trade 
without this � a td;,.on.. Mark. 

National Phono 135 Fifth Ave., New York.  

SECTORLESS WIMSHURST MACHINE. 
-'1'his article gives directions for making. 4 illustra­tions. SCIENTIFIC AMEUlCAN SUPPLEMENT 1 1 3 1 .  Price 10 cents. Fo!" sale by Munn & Co. and all news­
dealers. Send for new catalogue. 

Standard Model 
Latest and best 

s t e a  m carrial!e built. Followinll i m p r o v ements : 
L 11;< h t s without 
torcb. extra large 
boUer aud improv­
ed en-'Zinp., n o  n­
tbrustditferential" 
automntic air preE 
snre pump. Coli 
w a t e r  b e a t e l· 
�:nI 

i 
f�el�5 �I�r 

g:;����gr ��roo3�
a
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f�r di.�r�lt���e�!:ih':�t sf.,o,.� 

condenser. Atta.cbable to a� steam carriage and elec-
\r8il'fr1io8t.eOlli�e Zn'd

m
f!ct�:;��ARB8!i�.5'R��i?· 

PALMER BROS., 

PAL III E R Stationary 
and Marine Gasoline En­
Jo!:ines and Launches. Motor 
Wruzon Engines, Pumping 
F.nglne •. ar 8end for Catalog. 

ltlIANUS, CONN. 

C I V E  T H I S  P I P E  
AS A CHRISTMAS PRESENT 

And the recipient will be dell"hted. Buy one for 
oursel f and vou wtll be tickled. For it is a beauty 

as well as a flood smoker. 
It comes in an elegant plush 
lined leather case. It Is of 
genuine French Briar. wale 
nut color, bull-do� shape, 
with a 2-inch real amber 
mouth-piece and s et t lDg  
worlb �1. 75 ; we will mail It 

I ;������;;;:� postpaid for $ 1 .00 
I' aJ\ lgue and mention tbe s�T��f3� ���i��

e
;��� 

you write the 
New York Mail Order Store.39S·398 B'way, New York. 

pO�lrtJ G��DS 
Uncancelled, printed or addressed postal eards and un. 
'i16�itnn�).a�� �fl'?,P�'i 
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ACETYLENE GAS AND CARBIDE OF 
Calcium.-AII about the new iIIumlnaut. its qualities, 
�������t�
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ti
o;'.!�sr;°:t��lS��':f:8 of. artic)es, �in�, in comnlete form the nanlCulars of thiS bnbject. Details ofiurn.,ces for making thp carbine, gas genel'ators. Jlasometers, burners, etc. Contained in SCIENTIFIO A�lERIOAN SUPPLEMENT Nos 9!1N 1 004 , 1 4141', 1 O l' .�, 1 11 1 4. 1 I1 1 :i, j 0 1 6: 1 jl22: I n :I !'; ,  t n!lS, 1 1';) ' . 1 4164, 1 0' 1 , 1 0'2, 1 082 1083, H I8-1. 1 0S�.  l n�ti. 1 1 114. 1 1 24. l J :I'�: 1 1 49 and t 1 !'iO. Price 10 cents each, by mall, from this office, und ali newsdealers. 

STOCK C O M P A N I � S  O R G·ANIZED 
I N  ANY RTATE. 

QUICK SERVICE. LOWEST FEES. FEDERAl, CORPORATION CO •• Tel. 4390 Boston. 113 Devonshire St., Boston. 
C U Y E R ' S  P AT E N T  

DE SULPHURIZING FURNACE. 
Latest, Cheapest and Best. 
�rakes t.he p]ace of Heap 

or Stall Roasting. 
Saves time and money. 
Write for particulars. 

CasiHa 514, LIMA,  PERU, S. A .  
��---'.� ----

ZEPHYR MAGNESIA 
PLASTIC COVE R I N Q .  

Unequaled as a non·('onductor of beat for use on all 
steam and flre heated surfaces. 

quarant,eed to cover 40 sqilare feet, fiat surface, l inch 
thick, and weighs only 60 pound. per bag. 

Magnesia Asbestos Miiulded Sectional Coveri ng. 
Felled Asbestos AIr C�II Sectional Covering, 
Wool felt Sectional Covetlngs, 
Asbe.tos Cement. and a complete line of Insulat­ing material. ot all kinds. For price. address 

THE CORK FLOOR AND · TILE CO •• 

139 (JoDJ(rell Street, �O" OD, iUals. 

. CCU PI E5 TH E SE�l 
Q . Of H O N.o R· · 

r-ITHE BUSINESS . 

Magneto lor Gas or Gasoline Engine Igniters 
No batteries used. Self.luuric<lting' lJeariup. Dust 

:i�1 ���is���kf��!hipBtb:�eHsS�lf�U��"!�A:�;�e� 
FOR 01lo'H \' E A It. Sel1ft for circular anti price list. 
GIDJHXGS & STEVENS, Rockford, Ill. 

N I C K E L  
AND 

Electro·Plating 
Apparatus and Material, 

TBE 
anson & VanWinkle 

Co., 
Ne,,'n .. l,. N. J. 136 Liberty St., N. Y. 
30 & 32 S. Canal St 

Chica"o. 

THE OPEN P IPE  
- TWO HALVES MAKE 

A WHOLE 

The only clean pi{>e o n  earth. Always sweet, pure and clean, free 
��J�e���s�nS�u:h�itC��I:r;� p�t

b�:�t��u��r,?oa: �il�· cl:a�!�� t¥�e
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made in two sections, whlcb are united togefher with all interior screw 
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aeLly as shown ill the cut. '!'be only pipe' in the world that never 
8111e1l8, never bite!!', never tastes bud. !\lade of the fint:st genuillt: briar, with curved or straight stem, beautifully finisbed. Send us lifty cents in 2c. stamps or money order, for a sample. If it is not just what you want and more than saUsfactor� lour moore back 

piil�}! a co:� 4��en�\r���J:i:';�:�lceStr�c'i,}�Buk.?to� N�¥. 
$500 A DAY EASY FOR ALL WILLING TO WORK - Gold, Silver, Nickel, Metal 

Plattn�. AI. home or traveling, taking 
orders, udng and lelling I-rot. Gray's Mo.ehlne_R. Plates Walches, Jewelry, 
Tableware, Bicycles and all metal goods. No experl ... nce. Heavy plate. Modern 
methods. We do plating, manufacture 
outfits, all shes. Guaranteed. On1y out.. 
fits complete, all tools, lathes, materials, , I.c" ready for work. We teach you the art, furnish secrets and formulas 

Pamnblet. sample". ete., FREE. 
Woriu, CINCINNATL 0 

F R I C T I O N  
Simplest and l-Jurest. Write for ( ·atalo"ue. 

J<;iUPUtE 1l10TOR WORKS, 
Washington Street, Uuffalo, N .  Y. 

I N V E N T I O N S  P E R F E CT E D. 
Accurate Model and Tool Work. Write for Circul ar. 

PARSELL & WEED, 1 2 9 · 1 3 1  West 31st St., New York. 

Do You Know That Your Razor Has Teeth 
Its edge is not a straigbt, but a serrated line and the finer 
the teeth the better the razor. Ordinary !Shaving lathers in· 
jure these teeth by Invisible corrosion. Tbis Is what puts a 
razor out of order, compelJing frequent stropping and boning. 

ELECTRO SHAVING LATHER 
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ma�es it cut easler, soothes thp. skin, is ea8Y to make and 
delightful to use. Send for free folder givillll particulars. 
F. G. FOWLER & CO., Bridgeport. Conn., U.S.A. 

AIR AND WAlIR TIGHTS. LO&� • R E D C: E:. ���, 
ANY DIAMETER , ANY DEPTH. . WILLIAMS MFG CO. KALAMAZOO MICH. 

S 3 D S Send us your addre .. 

a ay ure .ndwewill ,howyou how to make 13 n. day absolu\ely sure; we 
furnish the work and teach you free you work in the locality where you live. Send us your addres� and we will 

:,�a�:rt::e���i::;.�s\��;��b����r;�:r��uarante�v�t�e�� ����t BOU.L M..6.NUF"L'TURING CO., Ro:l: 354, Uetrolt, !lich: 

�) ���� TYPE WHEELS. MODELS &. . E XPERIMENTAL WORK. 6MAtL MAtHlltERY 
, _NOVELTIE S .  LTC. NEW ";'O" 5TENCIL WORKS 1 0 C  N�.aSAU 8! N:T. <i Brass Band l 

I .. I\trumentM. DrUlU8, UnlformA, 
.& Supp ,le8. Write for catalog. m 
illustrations, Fttt:E; it gives in­
forma.tion for musicians "nd new bands. LYON & H E A LY , . 

liS ",a .. m. S*,. C1UO"'GO. 

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

E. V. BAI LLARD, Fox Bldg.,  Franklin Square, New York. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur·s Use.-'rhe utilization of 110 volt 
electric Circuits for small furnace work. By N. Monroe 
Hopkins. 'l'bi� valuable article is accompanied by de­
tailed working drawings on a large scale, and the ful'­
nal'!e can be mllde by any amateur wbo is versed in tlJe 
use of t.ools. 'l'hts H.rticle is contained in SCIENTunc 
��
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or by any bookseller or newsdealer. 

We Want 
you to know tbat GLACIER Is a substitute for 
Stained Glass, and costs little. Has been tested 
for many years and awarded Prize :Medals at all �x. 
positions. Send lJEJl�a����liitt�

strated pamphlet. 
Importing Agent. �(16 Hroadway, New York. 

WANTED-One Second· hand Universal Milling Ma-
��:�.O

f
T'k�Z�. 

c
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��t'tdit'g.,

t�JLJt'0,o��I�rown & 

Wanted-Tbe best process for making Formaldehyde. 
Address Formaldehyde, care Scientific American, .N.  Y. 
FOR SA LE.-Hydraullc Ram, patented In the United 

H C HINCHCLIFF States, Great Britain and Belgium, and applied for in 
• •  

• . ' . Canada. J. M. KLINE, Beavertown. Rnyder Co., Pa. 
Models, D ies & Automatic Machmery 

FOR SALE -u. s.· PATENT No. 660,889� 
Manufacturer of SPECIAL HARDWARE & WIRE GOODS • Acetfilene GlIB Generator. Also 

t 70 and 1 ,2 Centre Street, N�W YORK. British 1��r���'1:aA'1:i'86s
GJL�'i1f.a§sa��\rie. N
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SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkins. Tbis " built-up " laboratory 
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by any nmnteur skilled in the use of tools, alld it wiU 
work as well as a $125 balance. The artic]e is accom­
paniecl by c1etnilell working drawings showing variuus 
stages of the work. This article is contained in SeIEN­
Tunc AMERICAN SUPPLE�JENT, No. 1 1 84. Prlce lO 
cents. For sale by lI1UNN & Co .• 381 Broadway, New 
York City. or any bookseller or nE"wsdealer. 

�AMO U R  & LI TLEDALE MACHINE CO. 1 3 0  W O R T H  S T. NE.W Y O R K  . .  
PATT E R N  A N D  M O D E L  M A K E R S .  

�. �� -
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SEND FDR FREE CATALOGUE. � 
Prairie S�b.tor Co., � 

llomel' Olty, Pa. -

FOR SAL E I -:O�
c
l!i����gfw��r���r�p�3.

n f
����� 

owners not active nor conversant witb the business. A 
thoroughly capable man who would know what and bow 
to manufacture, with sorne capital, can buy this plant 
� le¥E'i1s,Me{f&' Ilt�1}�

s
i:O., Watertown, Wi�. 

F O R  S A L E .  

THE HARRISON CONVEYOR -Eleotric Light and Power Station Equipment, Industrial Rall"aJa, 
Overhead. Oable Systems, Coal and Ash Conveyors, etc Eocentrio ShakiDtz Screens, Roller SCrAaDS, EJevatorR, Ho.isting En�inelh Cla.m Shell Buckets, Breaker Rolls. PI;;king Tables, Ho .. Standard ScaleR, Rowe Gas and Gasohne Enaines. J!"Or catalollue and prices, address the manuf8ct.orer�. 

8QRDIZN a. SELLEOK 00., 48-50 LAKI STR UT, OHIOACU. I LL, 



1 These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to­
bacco. If we had to pay the imported 
cigar tax our brands would cost double the tneY. Send for booklet and particulars. 

CORTEZ CIGAR CO., KEY WEST. 
�� 

OR 
DAMAGE 

TO PROpeRTY AND 
LOSS ·OJ>· UI'I'! AND 

I NJURY 
TO' PERSONS 

You Can Depend 
Upon It 

There are no im-
fa�lfy

e
s����in 

s
a:;� 

part of tbe 
W I NTON 

MOTOR 
CAR R I' A G E  

It  i s  bunt of the 
finest materials by 
tbe higbest skill eo. 

Price $1,200. ' �':,�k::��� 
e
fiP��� 

presents the greatest excellence in all detai ls of c�n· 
Btruction. Catalog- describing the 'new H}()l models for 
the as-king. 
THE WINTON MOTOR CARRIAGE CO . ,  C l eveland, Ohio, 

.J ' ieutifi� �tUeti,au. 

WALTHAM W ATC·H ES 
The real value of a watch 

depends upon the accuracy of the 
movement and' not upon the price of 
the case. The " Riverside" 
Waltham Watch Movement is an 
accurate watch in any case. 
II The Perfected American Watch ", an illustrated book 

of interesting information about watches, will be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 

" 

Automobi les for Hotels FOR HIIVI 
Winter 

Res;)rts 
Touring 

Parties 
Seashore 

Resorts Six PassenQer Veh icle,  Price $ 1 ,800. 
Our Six Passenger. Carriage is the most Po,verflli .11lachille ever J.>laced on the market in any c�mntry. It 

goes thl"ong-h mud; sllnd a.nd snow. Climbs a1l the hills. It is a comfort andi pleasure to own one. Powerful 
double c;;ylinder engine. Heavy, strong construction. 
g:use�IiI�:ii:�1r:'te 

PJ�if:�t��� bw:rA::ri�8�or CRta· 

Royal Lather Brush 
Makes Shav i ng Easr' 

Never Twists or C u r  s .  
Always a Brush-Never a Mop, 

Fits the Face. 
Wide O p e n .  Spreads the Lather, 

Half Open, Rubs it  i n .  
Quickly Soft ens the Beard. 

Beats the Barber's Fingers. 
Don't ask the razor to do it R.· -it C9n't. Fine French bristles ; ne-ver sHed. Aluminum ferrules; nt'n�r tarnish. Guar­anteerl. At your de'llcr's, or postpaid, 50c .. Return if unsatisfactory. 

\lr ell Lathered 18 Ualf' Shln'cd. 

C. K,. �Thomp!lon Mfg, CO;" 

S P A  C E 
THE HAYNES·APPERSON CO.. • KOKOMO, I N DIANA. Closed . Troy, · N . y, Half Ope., 

Ylluq 
copied and reproduced on platinum 
paper at mucb less prtCe than dupli­
cate will cost from your photoR"raph-

Diamond 

er. We sell all sorts ofsuppIies 
for those ,vho use calDeras. 
Kodaks and other cameras at lowest 
prices. Developing done on shortest 
notice. Write llS. 

Camera & S u pply Co" 296 B'way, New York, 

A U TO M O B I L E 
E X P L O I T A T I O N  

P A T E NTS 
C O M P A N Y. 

UN U EIlTAKES :-The manufacture of AutomobilE'S and Motor­Cycles. The examination of Automobile- patents. To enlist capital 
Fir,�'N 1�li�8����!c\�I'i��8tio;�s. make thoro!lgh examinati?�s of 
patents. Experts to test motors and automobiles. OpportullIt.les to lIl\'elltors to pre-sent properly their propositIOns to concerns WIlling 
to cOllside-r and to undertake Ihe same. " 

J:lUUCIIASES :-AII mf'ritorions patents, licenses and inventions 
relating" to motor-cycles, motors, gears, automobiles and th",ir p:uts. 

F. 13. HYOE, Seetetar;·. 21 'VII"""n St •• New York. 

REVERSING STEAM TURBINE. -PAR-
son's recently perfected turbine for boats. Illustrations 
Showing details. Contained in SCIENTU' IC Al',IERJCAN 
SUPPLEMENT, No, 11ii8. Price 10 cents, by mail, from 
this office. and from ail newsdealers. 

CHARTER ENG INE 
USED :yNYA:yLAb�E 

F OR ANY PURPOSE 
Fu EL-Gasoline, Gas, Distillate 

Stationaries, Portables, Engi nes and 
Pumps, Hoisters 

I!1r State Your Power Needs 
CHARTER GAS E N G I N E  C O . ,  Box 148, STERLING, I LL. 

A C E T Y L E N E  
])0 YO U KNOW tbat lbe mo,t light, least trouble, 
�r::

t
�
s
is�Ob;�!rC��l �. s��

r
���\¥ ��fi,�OO&8*b��: 

Write, inclosimz 25 cents. for sa.mple. 
S'l'A1'E 1,INE 'l'ALC CO., Chattanooga, Tenn., U. S. A, 

THERE IS NOT H I N G  ON THE MARKET EQUAL TO 
PATTERSONTYPE 

PHOTOGRAPHIC PA PE R 
in reproducing Machinery and Structural work. 

Develops and Tones with Water with strong contrasts 
in Pure Black and Wbile. Send 25c. for sample of paper 
and ull chemicals required to make a ttnished print. 

F. H .  PATT E R S O N , 
Inventor and Proprietor. N ol·ristou'n, Pa., U.S.A. 

This is t.f"I  ('ertify that the U. S. GOVERNMENT delivered to the w. "-. Or,1I !\Ifg. Co., New York, tb: �teel recovered from the wreck of 
the BATTLESHIP !VIAINE, being thl' entire amount of steel s3ved. (Signed) W. C. GIBSO:-O, Commander U. S. N., in Charge Ge-neral Delivery of Stores. ' r-rom this metal we send !\ beautIful Gun Uetal Watch Chain and 
��
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�i�l�h�rr ����i.e"!?R1��cbO:!�fo���r���,THIS AD. 

w. F. Dg��n��rJfde�CJte!tZ�N��=a�K:nf.fwYork 
IMPORTANT,-Cut thi. out, . It wtU' not appear lIIIaln, 

FITS ANY CYC LEc I 0 0  0 0 0  I N� S E  
ADDS PLEASURE AND SAFETF

'
-A [L Dt4 LEIfS SELL THEM. 

RIDE;;E��)���;f,,���.l O N LY 35. ECLIPSE MANUFACTURI,NG C ?, EL��AXN .V. 

26 Water Street, PLATTSBURGH ,  N. Y. 

Complete Manicure Outfit in 
plush and satin lined case eon­
sisting of flle, cuticle knife. 

JESSOP'S ST E E LTHe\'�\RY. 
FOR TOOLS, S AWS E: TC. W!!! JES.SOP & SONS 1.:2 91 JOHN 5T. NEW V.ORK-

��!'.
i
�J;, 8��m�S ;��a�t"e�:�� MINERAL PRODU CT OF THE UNITED 

$1.90. 9ur latest catalogue : States in 1S95-1896.-A va.luable table, accompanied by of �8nJ(:ur� goods and cases statistics. SCn..:NTIFIC A�JEltl.C.AN SUPPLEMENT 1 1 ]  H. maIled free of cba.rge. I Price 10 cents. F(lr �ale by M unn & Co. and all news­
il Forquignon Mfg, Co.,  dealers. Send for 1900 catalogue, 

8 3 5  Broadway, New York. 

REBUILT MACHIN ERY 
and SUPPLIES at Bargain Prices' Larg· 
est Machinery Depot on eartb. 'Ve huy 

buildings and plants ; among­
othE'rs we bought the World's 
t�i��

h
o
e 

���.
b
(�Jf�O�!;�IO�t.t�� 

� CL O C K  G EARY 
�tructures. 'Ve rebuild machin­
ery of all kiDd�. and sell wlth 
binding guarautees. Boilers 
from $2:'1 up j Eng-Ines from $35 
UP i Steum Pumps from $1� uP. 

Screws, Machinery and Novelty Work to order. 
Special attention to Inventors. 

THE EAST HAVEN MFG: CO.,  EAST HAVEN, CONN. 

GhOIllis lry of Mannfactnrin[. 
Testi ng, I ntrod u ci n g, and Dis­

pOSing of Chem ical Processes, 
Patents, Form u l as, etc. 

P ET E R  T. A U ST E N ,  
52 B E AV E R  S T R E ET ,  N EW Y O R K .  

etc. We  carry comrr1ete stock oj: Gener�l '1 up-
plies such as B ELTING, �HA F,[ING- , 
UA NGER�. PULLEYS, I ltON 

�ni-J�'l\ �:flgXl�t¥.rNb�t 
l'LUll1iUNG lUATERIAL, etc. 
���� :t��lil�' b�;t���ag�l�t:;�� s��c:�: 
at Sheriffs' and Receivers' sales. 

Chicago House Wrec�ing Co . , 
W. 3 5th & Iron Sts , Chicago, I I I .  

S � al � � All variet.tes al lowe�t prIces. Best Railroad 
!I:g

k
l<i1

nd
us��yO�rt?�le��Oi�cl��fl��

s S����· 
Sewing 11achines, BicycleEl, Tovls. etc. Savfl 

Money. Lists Free. CHICAGO ;:;cALE Co .. Chica�o. I II .  

WA R R E N 'S P U L L EY COV E R-APPLIED WITH 
A BRUSH. 

Will Give Your P u l l eys Leather·l ike Su rfac e s - Keep 8elts From Sl ipplng­
Allow Belts  to R u n  Slack - Reduce Coal B i l l s  - I ncrease Power and Capacity. 

Sent on Thi1'ty Days' Trial. 
We will send a case of Wal'l'en's Pulley Cover ( 125 sq. ft.). with Brusb, and 

e
V�VJ�

i
�E��

c
������I���1Y���'6g;e�1�e��btJ�����

r
��

i
;e���::rt::d. . 

. 

THE WARREN CO. (Inc.), Mfrs., 16 Jackson · Street. Chicago, III. 

WE WILL UNDERTAKE TO SELL YOUR PATElITS 
INVENTORS' MERC·A.NTILE· BUREAU. 3Z0 Broadway, N. Y. • 

DECEMBER 1 5, '9°0. 

ARTISTIC SPECIALTIES 
for tbe Season are shown 

In Our Blue Book for Ladies' 

In Our Red Book for 

Watches. 
Eltber or botb sent 011 application. 

37 Maiden Lane, 149 State Street, 
New York, N. Y. Cblcago, Ill. 
Spreckels Building, San Francisco, Cal. 

"LIGHT OF ASIA" LAMP 
The Smallest Porta· 

ble Electric Light.  
Unlike all otber portable 
!:t���t t�� �t;::�j
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not detel'iorate unle�s used. 
For a g'ood light. for sllort 
intervals, this lamp 18 unex­
celled ... The " Ligb t of Asia" 
Lamp is made with a view": to 
beauty, and is mounted in' an 
aluminum shel l covered with fine 
leather. Price $3.00, postpaid. 

}'very One Guarante"d. 
ELECTR I C  CONTR ACT CO. 

Foreign Travel 
Egypt, TurkeY, Greece, Palestine. etc. 

Address MISS WELDON, 
.. The Moorings," Howard, Pa. 

NOT F6R FARMERS ONLY. 
T H E  

Country Gentleman 
The ONLY Agricultural NEWSpaper, 

AND ADMITTEDLY THE 

LEADI N G  AGRICUL TURAL JOURNAL 
OF THE WORLD. 

Everr department written bv speCialists, the higbest 
authorities in tbeir respecti ve lines. . 

Gives the agricultural NEW'; with It degree of full­
n�ss and completeness not even attempted by others. 

INDISPENSABLE TO 

A L L  CO U N T R Y  R E S I D E N TS 
Single Subscriptions, $2. 

Two Subscriptions, $3, 50. 
Four Subscriptions, $6. 

SPl',CIAL INDUCEillENTS TO RAISERS 
OF LARGER CLUBS. 

Four Months' Trial Trip 50 Cents. 
It will pay anybody Interested in any way in countr, 

life to send for sample copies. 
LUTHER TUCKER « SON, 

ALBANY, N. Y. ----
MR • .  BOOKKEEPER. 

do you know what the Comp. 
tometer is f It costs you nothing 

�it ���tO�r��11�ar;:I���elft ���u�·�: 
accuracy, i3 twice as rapid as tho 
best G.ccountnll t and reiieves all 

, nervous 0nd mental strain. 

Write for Pamphlet. 
FELT '" TARRt-NT MFG CO. 

&2-156 ILLINOIS ST •• C:1ICAGO. 
'.' Nothing on Earth l i k e  it , "  "Best G u n  in the Worlu," 

(That's what sportsmen write tis.) 
Spen<!er UepenUIIg' Shot G lIn­
The Orlglnlll ):1111111) GUll. Six shots In three SeC­onds. :\'lade ot the IJest t'orl&ed st.eel with tlnc-twll!it 
�)unIlU!!CIII!' �t,eel L!lT:·cl. l�rlCc reduced tQ $20. From YOIir flealer from F. I3ANNEH�IA1\", :Mfr., 579 H'way, �. Y. Military Goodll. Catalol!":' 

RESTFUL SLEEP 
In Camp, on the Yacbt Rnd at Home. 

"Perfection" Air Mattresses, 
CUSHIONS anti PILLOWS .. 

Style 61. Ca
�g�!����i�ttl

�
��tj�

1
3.rt.:J�

acbed. Also 

Clean and Odorless, will not absorb moisture. 
Ca� be packed in small splice when not in use. 

lIT Sena for Rlustrated CataLoQue. 
MECHANICAL FABRIC CO" PROVIDENCE, R. I. 




