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UNITED STATES IN THE WORLD'S TRADE . 
We can scarcely overestimate the val uable assist· 

ance rendered to the foreign trade of this count l'y 
by the reports from diplomatic and consular officers 
which are distributed from t ime to time by the Gov€rn­
ment. The voluminous annual reports recently trans­
mitted to Congress describe the present condition of com­
merce and ind ustries. i n  all t he cou ntries of the world, 
especial ly as affecting American trade ; and in his mes­
�age accompanying the vol umes for this year President 
McKinley says that " it  is gratifying to be able to state 
that they show a marked increase in the practical 
ut i l ity to our exporters and manufacturers of the ser·· 
vice of our  official representati ves, both diplomatic and 
consular, in promoti ng trade and presenting a Illass of 
evidence as to the steady gro wth and popularity in 
foreign markets of OUl' man ufactu red goods, as well as 
of our food s u ppl ies, our raw Illate� and the pro­
d ucts of o u r  m ines." 

There was a t i me, not so very far distant, when the 
reputation of our consu lar service, both at horne and 
abroad, stood at an exceedingly low ebb, and it is, 
therefore, doubly gratifying to learn from a letter of 
Secretary of State Hay, which accompanies the Presi­
dent's message, that our consular officers are address­
ing themselves with steadily increasing zeal and effi­
ciency to the work of collecting i nformation of practi­
cal utility to manufacturers in the United States. 
Our consular as well as our d i plomatic officers 
are greatly assisting American trade by answering 
through the Bureau of Foreign Commerce specific in­
quiries from business firUls and organized trade bod ies. 
The answers to these inquiries, if of sufficient genel'al 
importance, are uti l ized in the  form of daily consular 
reports w hich are distributed to the press, to cham bers 
of commerce, and other trade organizations. 'ro Ulany 
it w ill be as gratifying as it will  be surprising, to 
learn in the words of Secretary Hay that " no other 
country in the world has so rapid a system of dissem i­
nating similar i n formation, or one that so satisfactori l y  
meets t h e  requirements of its industries and COlll­
merce." We would draw the attention of our readers 
to the fact that we publish every week in the SCIEN­

TIFIC AMEI�ICAN SUPPLEMENT a digest of these con­
sular reports, a j udicious selection bei ug made whillh . 
presents the substance of the week's reports in con­
di!nsed form. 

In the course of a general summary of the reports, 
made by Frederick Emory, Chief of the Bureau of POI" 
eign Commerce, special emphasis is laid upon the fact 
that Hince the dare of the previous ann ual review, the 
commercial expansion of the United States proceeded 
at a pace which has exceeded the expectations of even 
those who were most confident of a great development 
of our export t.rade. At the same time, ' a word of 
timely warning is issued against the temptation to 
sacrifice the quality of goods to cheapness, the harm­
ful results of which were seen in the falling off of the 
sa:les of bicycles, because of the exportation of inferior 
wheels. At present the wOl'd .. American " is synony­
mous  with excellence and superior utili ty in many 
special l ines of goods, and we can conceive of· nothing 
more calamitous to the future of our foreign trade than 
that,the term" American" should become in the least 
degree associated with the idea of cheapness at. the ex­
pense of quality. 

•••• • 

THE DOUBLE TURRET REJECTED BY THE 
NAVAL BOARD OF CONSTRUCTION. 

It will be in the nature of  a surprise to the large and 
rapidly growing section of the American public that 
follows with interest the development of our navy, 
to learn that in spite of the extremely favorable OffiCi,· 
report on the recent trial of the dou ble turrets of th· 
., Kearsarge," the Naval Board on Construction h as de­
cided by a vote of four to one to reject this accredited 
design in favor of the arrangement of hatteries which 
is to be found upon the " Indiana." The im portance 
of this decision will be understood when \\"11 remember 
that it affects, not merely the t wo new battleships pro· 
posed al part of this year's pro�ramme, but a.\IjQ the 

three battleships of the "New Jersey" class authorized 
by the last Congress. �he" Indiana " battery arrang­
ment, .as is well known, places the main battery in two 
turrets on the center line, one forward and one aft, and 
carries the eight guus of the 8·il1ch battery in four tur­
rets placed at the corners of the superstructure. The 
public will naturaily be curious to know why, in face 
of the favorable reports on the " Kearsarge," the Con­
struction Board should sti ll  look u nfavorably upon the 
double-turret system.  Briefly stated, the position of 
the Board is, that w hile it admits that the trials have 
sho w n  the practicabil ity of the double turrets from 
a structural point of view, they prove very little as to its 
ability to stand the actual test of battle.· The Board 
admits that these turrets  embody certain distinctive 
and desirable advantages, t hat they save weight., give 
great concentration of fire, si mplify the complicated 
question of blast intel'ference and �cure, in all but oue 
respect, the same efficiency in gun-fire as is obtained by 
the  ., Indiana" arrangement ; but it declines to  ac­
cept the system on the groul1d that the con tingencies 
of a sea fight lIlay reveal possible weaknesses, ch iefly 
of a military 0haracter. 

Apart from the .risk of disablement, which we dis­
cussed in ollr last isslle, as far as we have been able to 
ascertain, the chief objection urged by the Board is  
that the ship mi�ht have to engage an enemy on either 
side of it  at the same· ti me, and that the ,. Indiana" 
could devote fOU l' 8- inch·  guns to €ach broadside, 
whereas the ., Kearsarge" could devote but two. As a 
mat.ter of fact, however, the probabil ities of a ship's 
bei�g engaged on both sides at· once are not great. 
History and the accepted principles of. good tactical 
for)llation make it likely that the majority of the en­
gagements will be fought with one broadside onl y  i n  
action a t  a time. I f  this i s  the case, it looks a s  though 
the Board were making the mistake of sacrificing the 
greater for the less and adopting the system whose 
maxi mum efficiency may rarely, if ever, be called for. 

We are pleased to note, however, that there is a pro­
vision permitting the department to change the battery 
design at any time wi thin six months after the COII­
tract is awarded, and we sincerely trust that in the 
futul'e tests, and i n  the exhaustive discussion w hich 
wi l l  take place, the responsi ble officers, whether of the 
J iue or the staff, wi l l  stand ready at all ti mes t.o sub­
merge pel'sonal preference or the prestige of individual 
departments i n  favor of t he best interests of the United 
States Navy. 

• ·e . • 

AMERICAN VS. ENGlISH MACHINE· TOOLS. 
If England has been s low to l'ecognize the serious na­

t u re of the invasion of her m'trkets by the American 
manufacturer, it  cannot be denied that she is now ac­
knowledging its success with astonish ing frankness, 
and probing deeply i nto hel' own methods in the search 
for the true cause of her f�ilure. TheJeadi ng teehnical 
journals have th rown open their COlUlllllS for a free dis­
cussion, both of the secrets of American success and of 
the apparent inability of English manufacturers. to 
contend with it. In the leading technical papers, more 
than one series of exhaustive articles either has been 
01' is now rurmin g, wh ich are devoted to a detailed de· 

. scription of American mach ine tools, shop methods and 
general system of management. These articIes.cannot 
fail to have an important bearing upon the future 

. struggle for com mercial supremacy, at least as far as 
GI'eat Britain herself  is concerned, Although the 
emergency is b6ing met with characteristic composure, 
evidence is not wanti ng that many firms are both re­
modeling their plailt and endeavoring to impart a l ittle 
more elasticity to their system of shop management. 

In a recent issue of The Mechanical World; of Lon· 
don, attention is drawn to one feature of English 
business methods which undoubtedly has contributed 
largely to the successful introd uction of American 
machine tools. Our contemporary is of the opiriion 
that ·American machinery catalogues are vastly su­
perior to those which are issued by English firms. I t  
states that in  England one  rarely Ineets with a cata­
logue which gives such detailed particulars, drawings, 
etc. , as will enab le  the actual construction of the ma­
chine to be made out and a probable esti mate of its 
capabi lities obtai ned. English policy seems to be a 
strictly secreti ve one, the catalogues bei ng d rawn up 
rather with a view to conceal as m uch as possible from 
rival makers than with the object of affording lucid 
descriptions to the purchaser. The present practice 
is attributed to the conservatism which still domi­
nates bus iness methods on the-other side of the water ; 
and probably our contemporal'Y is correct i n  stating 
that in th i s  particular instance this conservatism has 
much to do with the apparently indifferent showing 
made by Engl ish machi ne·tool makers in comparison 
with their American competi tors. 

The Mechanical World contrasts with the Eng· 
lish method, that adopted by the American machi ne­
tool maker, who takes the prospective' purchaser into 
his confidence, giving him in his catalogues i n forma­
tion which would enable any bui lder, if he were so 
disposed, to make the machine. The English maker 
objects to this pol icy on the gl'ound that it is " giving 
too much away," forgetting that the splendid equip-
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ment and excellent management of our large machine­
tool makers, enables them to turn o ut their product at 
such a low cost, that no one attempting to build these 
tools for himself could hope to do so as cheaply as they 
can be purchased from the makers. Our contempo­
rary concludes that when all is done and said " Eng­
glish tool· makers in  competing with American con­
cerns w ill find that t hey will have to conform to the 
newer order of th ings. The American has set the pace, 
and more up-to-date methods are no longer to be ques­
tioned on the score of expediency, but have becoine 
absolutely necessary under the stl-ess of competition." .... ,.. 

FOX BREEDING ON THE ALASKAN ISLANDS. 
The Alaskan and Aleutian chain of islands stretch 

westward aCI'oss the Pac ific, almost to the mainland of 
Asia. Although they have been American territory for 
a long time, they are seldom heard of, with the excep­
tion of the Pribylov group, which are important on ac· 
count of the fur seals and the international complica· 
tions which have arisen i n  connection therewith. Now, 
however, we learn from an interesting report by How­
ard M. Kutchin,  special agent for the protection of the 
Alaskan salmon fishery, that a new industry is being 
carried on in these islands. Fox breeding for their pelts 
is assuming proportions of considerable magnitude on 
the Alaskan Islands, many of w hich have been leased 
for this purpose, and others have been appropriated 
without the payment of a Govemment yearly rental of 
$100 for each island. T here are now no less than thirty­
five islands occupied by p'roprietors of fox ranches. 

A considerable portion of the time occupied by the 
cruise of the " Perry" last season was devoted to the 
work of ascertaining the location of the islands in use 
for the purpose mentioned, and in enforcing the regu­
lations of the Treasury Department in  relation thereto, 
The ind ustry is still  in an experimental stage and i n  
lIlany cases i t  i s  a question whether the labor a n d  ex­
penditure lIlay not prove a bad investment, but there 
are other instances in which proper business methods 
have been used where the returns will soon be ade­
quate and promise i lll!lIense profits in the future. The 
foxes with which the breeding is begun cost from $150 
to $200 a pair, and the work has been going on for 
fifteen years or more, and up to date there have been 
practically no returns, but as three of the islands have 
now over a thousand foxes it  will be seen that it must 
be only a question of  a short time when the venture 
will turn out satisfactorily from a financial point of 
view. 

The original project was to propagate the silver grey 
fox, the fur being more valuable than that of the blue 
fox, the common rate for a pelt being $50 for the silver 
grey and $16 for the blue fox. The silver grey is a 
comparat i vely ferocious beast, considering the cow­
ardly nature of the species in general, and is also much 
given to k i l l ing its young. It has been almost impos­
sible to domesticate this animal. It is, perhaps, 1Il0re 
of a wolf than a fox in its instincts, and the breeding 
of them has been practically abandoned, there being 
but a single island where they are now to be found in 
any  Dum bel', 

. The blue fox is practical ly the only one which is 
bred, and it is readily tamed, and with gentle handling 
soon becomes so domestic in its habits as to accept 
food from the hand. of its keeper. Neither of these i s  
a distinct species, the  blue fox being developed from 
the white fox. while t.he s i lver grey and black comes 
froln the red. The usual food is fish, either raw or 
cooked, and corn Illeal mixed with tallow. 

Except for a couple of months in midsummer the 
feeding is  done throughout the year at the average 
cost of $1.50 per fox. Each of the islands has from two 
to three keepers for ·the fox ranch, according to the 
n umber of foxes cared for, and they spend their entire 
time, the year around, in the work. 

The skins are taken from November 20 to January 
20, the rnethod being to catch the foxes in traps. Al l 
females are released after marki ng them. For each 
six females one male fox is turned loose, the finest ani­
mals being selected for breeding purposes. The kill­
ing age is  about eighteen months, a lthough fox skins 
may be had as young as eight months, and if especially  
wel l  grown the  ani mals are sometillles ki l led at that 
age. 'rhe semi-domestication of the fur-bearing ani­
mals affords the only possible escape from the early 
extermination of a large part of those species which 
now provide the most costly and luxurious of weari ng 
apparel. It, �eellls reasonable to suppose that the 
Alaskan fox industry, in which $100,000 is now invested, 
may be the beginning of a great and. profita.ble busi­
ness, the islands of Alaska being particularly fitted Ior 
the experiment, and very fe w of them are of the least 
value for any other purpose. It is though t  by ex­
perienced fur men that it  might be entirely feasible to 
introd uce the Russian sable and ot.her of the mOl'e 
val uable martin species i nto Alaska for propagation Oil 
the same l ines as the fox experiment, and whatever the 
government can do in the direction of encou raging 
the development of fur raising', will be a step wel l and 
wisely taken. In one island hears are being raised, and 
the proprietf,lr of t he bear range bas a dozen or mOre 
animals. 
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A lIEW HYDROCARBOll CUPRElIE. 

It has been recently shown by Messrs. Sabatier and 
Senderson, of Paris, that acetylene has a marked 
action upon copper in a fi nely divided state, and they 
have obtained a new product in the shape of a sol id  
hydrocarbon. Pure and dry acetylene gas is  uiade to 
pass through a tube containing a certain quantity of 
reduced copper in the form of a fine po wder. When 
the copper is heated to about 180· C. it abt!orbs the gas 
with great rapidity. In one expel'iment a current of 
gas, having a velocity of 20 cubic centimeters per 
minute, was entirely i nterrupted for more than 20 
minutes, due to its absorption by the copper ; after a. 
time the current of gas is re-established, but slowly at 
fi rst. During the first part of the

' action a colorless 
l iquid is condensed upon the cold . parts of the tube, 
consisting especially of ethylenic carbides; the micro­
scope shows that the copper has not as yet changed ; 
but as the current of gas re·establishes, the copper be­
gins to swell rapidl y, assuming a lighter color, and soon 
fi l ls the tube entirely, closing off the passage of the 
gas, At this stage the liquid hydrocarbons condensed 
in  the tube have a greenish color and appear to con­
sist of a mixture 9f hydrocarbons of the ethyleue and 
t h e  aromatic series. They give with concentrated sul­
ph uric acid an intense red coloration, and becume 
gradually solid upon exposure to atr. As to the gases 
which leave the tube. analysis shows that .they al'e 
fOl'med of a mixture of hydrogen. ethylene, propylene, 
etc. The same reactions may be obt.ained by using cop­
per in the form of foil or wire. this being heated in a 
cUl�rent of acetylene to 100- 2500 C. The copper be· 
comes covered with a layer wh ich is at first brown. 
then becomes yello w as its thickness increases. If a 
part of the brown substance is taken and h eated in a 
tube i n  a current of the gas. it soon begins to s well,  
and may fill the whole of the tube. This process is 
recommenced u ntil rio fu rther swelling is observed,. 
and a substance is fi nally obtained w hich is not m odi­
fied by the gas: This project is a yellowish solid more 
or less dark in color, w h ich, u nder the microscope. ap­
pears to consist of an assemblage of very fine filaments 
intermingled . T he lDass may become adherent by a 
slight pressure. l ike asbestos, which it some what re­
sembles in appearan ce. It burns with a short and, 
smoky fiame. giving off an aromatic odor and leaving 
a slight residue of copper oxide. This body is  a hydro­
carbon in whose mass is found the small quantity of 
copper w hich has contri buted to its formation ; the 
proportion of copper is small .  being but 2. to 8 'per 
cent. The product has a definite composition, and 
analysis gives the empirical formula C. H.. On ac­
count of its origin the experimenters proposed to give 
the name of cuprene to this new hydrocarbon . It 
seems to have DO appreciable volatility, and when 
heated it decomposes above 400° C. ,  giving off' gases 
and leavi ng a carbonaceous residue. This body seems 
to be almost insol uble; sulphuric acid has no  appreci­
able action upon it, and nitric acid attacks it but 
slowly. The experimenters propose to continue their 
investigations upon this singulal' body. 

• ••• • 
THE PEANUT INDUSTRY. 

The peanut crop of 1899 is nearly a million bushels 
heavier tha� the crop of the preceding year. The 
total crop wil l ,  it  is thought, reach nearly 4,500,000 
bushels of 22 pounds each. The bulk of the  crop is 
produced in Tennessee, Virginia, and North Carolina. 
It is not generally known that the American yield con­
stitutes but a small proportion of the peanut crop of 
the world ; the exportation from Africa and India to 
Europe is nearly 400.000.000 pounds annual ly, half of 
which goes to Marseil les to be made into oil. Tha run­
ning variety is  a typical American peanut, says The 
Evening Post, from which we derive oUi' information. 
Its vines are large, with spreading branches growing 
flat on the ground. The pods are large and white. 
There are many more varieties grown, some of them 
being upright bushes instead of vines. The so-cal led 
S panish nuts are used principally by confectioners. 
They have small ,  round kernels, and are very fine. 
The crop averages annual ly 150, 000 bags of 110 pounds 
each. It is only within. the last few years that pea­
nnts have been shelled by machinery. With the in­
crease of their production machines have been taking 
the place of the old slow-going methods. 

To gro w peanuts successfully requires a calcareous 
soil without too mach l ime, and under such conditions, 
the yield runs from thirty to forty bushels per acre. 
There al'e about twenty peanut factories in AmE'rica 
and the capital required for starting a mill is small. 
One factory handles 5 tons of peanuts daily, produc: 
ing 285 gallons of refined oil ,  175 gallons of crude oi l ,  
8,680 pounds of flour' and meal and 8.800 pounds of 
stock food. An extensive grower does not, take the 
trouble t.o separate peanuts from the vines and dirt 
when he has dug h is  crop but sends everything to 
the factory. They are put into the mill, vines, dirt 
and all, and are then placed into a hopper and fed into 
a revolving cyli nder which cleans them by friction, 
the dirt, leaves and vines being taken out by a suction 
pipe; The n uts remain in the cylinder and they are 
fed out upon a revolving slat-table, the slats resting 

upon canvas from which negro women pick out those 
of the first grade which are known as "fancy." The 
selected nuts are fed from the table into chutes and 
then into bags. The remainder are run over a second 
revolving slat-table, fed into chutes apd packed into 
bags labeled " extras." Four grades are sorted, the 
the first three being sold to dealers and the fourth 
to confectioners for waking burnt almonds and cheap 
candies. America does a heavy export b usiness to 
Europe in pean uts. Foreigners do not eat theill as 
Amel'icans do, but grind them into meal. . They also 
illake oil of them which is resold to Americans as olive 
oil .  The nuts are very rich in oi l ,  40 pe'r cent of the 

. shelled nut being oil. After the oil  is extracted the 
cake which reuiains is sold for $80 a ton in Germany 
and fed to cattle and sheep. Peanut butter is one of 
the latest uses of the peandt. It is made by grinding 
the nuts very fine and reducing the mass to  a pasty 
substance, a portion at least of the oil being removed. 
Salt is added as flavoring. 

. . . , . 
COTTON'S GREAT FUTURE. 

The most remarkable ad vance in cotton for a quarter 
of a century has been made this winter, and our South­
ern cotton belt is in the process of a transformation that 
can hardly be comprehended by those not directly 
interested iu the . business. For the past three years 
cotton has been selling at 6 and 6� cents per pound, 
and at that price there was little profit i n  the staple 
crop of the south; but right on  top of the pessimistic 
predictions that cotton would never again prove a 
paying crop in this country. the price advances to 9 and 
10 cents per pound. This advance does not represent a 
proportionate gai n to the grower. for.much of the crop 
was harvested and sold before the high prices were re­
alized. It is estimated, however, that 6,000,000 bales of 
the Cl'Op sold at an average of 7� cents per pound, or $85 
per bale, and 8,000,000 bales at 9 cents, or $45 per bale. 
This gain represents an enormous amount of 'wealth 
that has gone to the Southern cotton farmers this 
winter. 

But  the future of this industry is even more promis­
ing than the present. 'Ihe sudden increase in the cot­
ton valuation naturally attracted the attention of 
thousands .of farmers who had decided to give up cot­
ton growing, and' it has been feared that the acreage 
will  be so largely increased that there will  be a big 
slump in prices next year, and instead of a great gain ,  
the growers would actually lose. Under the present 
system of " future" trading, the cotton farmers cl,lu ld· 
sell their new crop for deli very between next October 
and January at 8 cents, 01'$40 per bale. This would 
make the normal yield of 11 ,000,000 bales sell at $440,-
000,000, an increase of some $80, 000,000 over the present 
year. The farmer is th us enabled to aSSure h imself of 
8-cent cotton evenbefere the crop has been planted, 
and a profit large enough to make his industry one 
of the best paying in the agricultural regions of the 
country. 

The new acreage of cotton wil l undoubtedly be the 
largest on record. There are safe indications of this 
in statistics already collected by official authorities, 
and the a mount of land in, the South that wi l l  be 
planted with cotton cannot fall far short of 26,000, 000 
acr�f!. La.:!t season the cotton crop was a small one, 
amounting to 9,000,000 to 9,500,000 bales, while the two 
preceding years it reached 11, 250,000 bales. But it  was 
not this d ifference in the yield of the two years alone 
that caused the unexpected boom. India's crop proved 
almost a total failure also, while the Egyptian crop 
has more recently been threatened with a s imilar fate .. 
In addition to these causes the world's consumption oJ 
cotton has increased, and this is likely to continue for 
some time to come. A combination of such factors is 
directly responsible for the advance in cotton prices 
which transform the conditions of the South in a 
gratifying way. 

Co·extensive with the improvement of the cotton 
field and better has been the development of cotton 
mi lls in the South, The mills of North Carolina alone 
employ 40,000 operativE's, who have been raised from 
a miserable condition of poverty to one of comparative 
affiuence. Ten and fifteen years ago these poor opera­
tives could barely make $180 a year on the average off 
their small farms. They rarely had any ready Dloney. 
and they dragged along from year to year with but 
few of the benefits of modern civilization. To-day in 
the cotton mil l  districts there is hardly a family that 
cannot make from $800 to $400 annually, and, many of 
them find little difficulty in earning from $500 to $1,000 
a year. The ad vance in the price of cotton distinctly 
helps and brightens the future of most of these cotton 
mill settlements in the South, for besides working in 
the factoriE's nearly every family has a few acres planted 
with cotton, which some member of the household 
finds time t,o cultivate. 

There is hardly a crop in this country that distinctly 
helps general business more than cotton. .It al most 
equals in this rel!]pect king corn or wheat. The farm­
ers, the small merchants, the large dealers, shippers� 
machinest, truckers in cities, operatives in mills, and 
clerks and assistant ·s from New Orleans to New York. 
and from New York to Liverpool, find a distinct beQe-
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flt whenever cotton moves upward and prices promise 
good returns to the grower. If our trade in the cotton 
goods in the Far East proves as large and remunerative 
as merchants anticipate now there will be new chan­
nels of commerce to feel the quickening i mpulse of a 
large crop of 8 and 10 cent cotton. G. E. ·W. 

e t  ••• 

THE ENTRANCE TO THE PARIS EXPOSITION. 

The architects who had chal'ge of the build ings of 
the Paris Exposition had a uniquE' opportun ity offered 
to them by the splendid location of the monumental 
entrance to' the Paris Exposition. It is too early as yet 
to criticise the architectural effect of this building, but 
the plans show a very novel means of handling  a large 
crowd, A considerable proportion of the millions, who 
will visit the Exposition, will pass through this monu­
mental entrance. The build ing itsel f is well k,nown 
by the many engravings, which have been publ ished 
of it, and consists Of a steel frame which is overlaid 
with staff, which will be painted in many colors. Its 
form is that of an equilateral triangle w ith the angle 
truncated. Each side is formed by an archway, and 
the great arches are each 65� feet wide and 60 feet 
high and carry a circular crown which forms the base 
of the fiattened dome that covers the space' enclosed 
within the triangle. In the truncated angle of the 
triangle which forms the inner end of the gateway, 
there is a door which is exclusively reserved for royal­
ties, so that it is indeed a .. Gate of Honor." The 
crowd is gradually concentrated by the exedra so that 
they pass th rough an entrance 66 feet wide, and then 
the crowd divides up, part going to the right and part 
to the left. The entrance and t icket-selling booths are 
arranged in a semi-circle around the dome, 80 that each 
division really resembles the rib of a fan. The ticket· 
selling booths are arranged in pairs. In other words. 
the ticket-selling booths are placed end to end, instead 
of being placed back to back. The passage leading the 
public to the front of the ticket boxes are arranged so 
that the width is sufficient" for only one person to pass 
at a time. The floor is made with a slight incline so 
as to check the rate of the movement of the visitors, 
which will be particularly necessary on special days, 
when the crowd will be enormous. It is expected that 
with this arrangement 40,000 persons can pass through 
the entrances an hour. This may, however. be doubted, 
and it wiil be very good work, if 20,000 persons an 
hour can be accommodated at the main entrance. 
The plan shows 40 passageways and eighteen pairs of 
ticket sell ing 1:>00ths each accommodating two per-
sons. 

• ••• • 

DEATH OF FBANK H. CUSHING. 
In the death of Frank H.  Cushing, one of the most 

prominent of Amt'rican ethnologists, American science 
has suffered a most severe blow. Mr. C ushing had at­
tainments of a high order and'he wil l  be much missed ; he 
was never robust, but until  a few days ago his scientific 
researches were con ducted with great activity. Mr. 
Cushing was born in 1857, at Northeast, Pa. , and while 
a boy showed great interest in Indian rel ics and he 
made many trips in the neighborhood of his home and 
in New York State to gather-archreological and ethno­
logical speci mens. When h e  was only eighteen years 
of age his work was brought to the attention of the 
late Spencer F. Baird, who was then Secretary of the  
Smithsonian Institution, and in  1875 he went to  Wash­
ington as an assistant in that institution. He had 
charge of the ethnological exhibit at the Centennial 
ExpositioPl of 1876, and in 1879, he accompanied an ex­
pedition from the Smithsonian Institution to investi­
gate the Pueblos of New Mexico, and at his request was 
left at the Pueblo of Zuni,  where he lived almost con­
tinuously for six years. He became an adopted mem­
ber of the Zuni tribe ; he learned their language and 
was initiated into the secret order of medicine men, 
known as the " Priesthood of the Bow." This Was a 
phenomenal achievement and gave him an insight into 
the inner life and customs of an Indian tribe, more in­
timate than had ever been gained by anyone up to 
that time. He returned to Washington in 1884 and 
began to work up his voluminous notes. Two years 
later he w as made Director of the Hemenway South­
western Archreological Expedition.' Extensive excava­
tions  were made in South A�izona and New MeXico, 
and the large collection of objects of prehistoric art 
which he gathered is in the Peabody Museum at Cam­
bridge, Mass. This work took up two and. one-half 
years of his time, and then Mr. Cushing returned to the 
United States Bureau of Ethnology to supervise a 
memoir on the Zuni myths printed by the Bureau. 
Three years later he became Director of the expedi­
tion fitted out by Mrs. Phcabe A. Hearst and the late 
Dr. William PE'pper, conducted under the auspices of 
the National Museum, the Bureau of Ethnology and 
the University of Pennsylvania. Several months 
were devoted to exploration and excavation of' the 
remains of the dwellings in the Key Islands, on the 
coast of Florida. which resu lted in the collection of 
many remarkable objel!ts, and in  due course fol lowed a 

- preliminary account of Mr. Cushing's researches. Mr. 
Cushing cOn.trihuted many papE'rs to magazi nes and 
was a most interesting and accompl ished lectul·er. 
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A CONTROLLING APPARATUS FOR KINE ELEVATORS. 

Letters patent have been secured by John .T. Cook 
and Walter W. Wishon, of Butte, Mont., for a cont.rol­
ling device which is particularly adapted to mine 
elevators, and which is operated by means of a hand­
lever. 

Below each deck of the car two shafts are mounted, 
the ends of which carry dogs having toothed cam-sur­
faces, designed to grip the guide-rails between which 

A CONTROLLING APPARATUS FOR MINE ELEVATORS. 

the car moves. N ear one end of each shaft a pinion is 
fixed . The pinions are located opposite each other and 
l1Iesh with racks extending vertically between them. 
The racks are connected by l inks to move in  unison 
and are operated by a h and-lever provided with a latch­
spring pressed into engagement with an apertured 
quadrant. The lever and its latch can be thrown to 
any desired position, so as to engage and disengage the 
dogs and the guide-rack. 

The device is simple in its construction and efficient 
in its operation. 

The Pollock Life Saving Compet.ltlon. 

It will be remembered that Anthony Pollock, a pat­
ent attorney of Washington, D. C., and his :wife, were 
among those lost on the i l l-fated steamship " Bour­
gogne,"  and that the Pol lock heirs decided to offer a 
memorial prize of $20,000 for the best life-saving device 
in case of disaster at sea, and we have already given 
the various rules form ulated, governing the competition. 
A comm ittee of naval experts was a ppointed to take 
charge of the devices and select those which were con­
sidered worthy of bein g forwarded to the Paris Ex­
position. One h undred and twelve life-saving devices 
were recei ved from a.ll parts of the United States, and 
out of this num ber, the committef' has selected ten 
which will be sent to Paris and placed on exhibition. 
Among the competitors whose devices have been 
selected is Chief Constructor Philip Hich­
born, United States Navy. who sends his 
l ife buoy; Assistant Naval Constructor 
Francis T. Bowles, ;'United States Navy, 
who presents an electric closing, water-tight, 
bulkhead-door; .Tohn A. Aniello, New Or­
leans, a life· boat ; .T. C. Angevine, Los An­
geles, CaL, life jacket;, N. H. Borgfeldt, 
Brooklyn, N. Y. , steel belt to prevent the 
upsetting of life boats; W . .T. Kennedy, 
New York City, boat, hoisting. lowering 
and detaching apparatus which was spe­
cially commended by the committee as the 
best device for getting boats clear of the 
ship when lowered with passengers; Arthur 
W. MrGray, Boston. Mass., presented a de­
sign for a ship ; W. McKinnon, a device for 
swinging out life boats ; Robert Nevill, 
Washington D. C., the eophone sound con­
denser; C. F. Sultemeyer, Chicago, life 
boat. It is announced that persons whose 
devices have not been selected can send 
thelll to Paris at their own expense and 
they will be placed on exhibition. It is 
gratifying to note that several of the suc­
cessful exhibitors secured their patent pro­
tection through the SCIENTIFIC AMERICAN 
Patent Agency. 

A SIKPLE FORK OF WIRE·RANGER. 

In the accompanying iIlusU'ation we present a new 
form of wire-hanger for suspending overhead trolley­
wires or other wires and cables. The chief object of 
the construction is to hold the wire firmly without 
bending the hanger, and so to arrange the device that. 
it can be moved along a wire whenever it may be de­
sired. The hanger constitutes the subject of an inven­
tion patented by .Tames W. L . .Taques, of Salt Lake 
City, Utah. 

The hanger consists of a casing open at its top and 
ends, but closed at its bottom to receive the wire. 
Clamping blocks, serrated in order to grip the w ire 
tightly and provided with inclined slots to receive the 
clamping-bolts passing through the sides of the casing, 
are designed to slide in opposite directions within the 
casing in order to engage wj'th their upwardly and in­
wardly sloping adjacent ends the correspondingly 
formed surfaces of a central wedge-block. Through 
the sides of the casing and through the "ertical slot in 
the wedge-block a bolt passes. 

The casing is firs� slipped over the wire and the 
wedge-,�Iock placed in position with its bolt passing 
through the vertical slot' and casing. The slidable 
clamping-blocks are then placed in position on either 
side of the wedge-block, with their bolts likewise 
loosely passing through the casing and inclined slots. 
By drawing upwardly on the central wedge-block , or 
downward ly on the wire, it is evident that the wedge­
block will move the clamping-blocks outwardly, caus­
ing the upper inclined walls of the slots to engage the 
bolts. When the wire is  tightly gripped between the 
serrated clamping-blocks and the bottom of the casing. 
the bolts are tightened".so as to hold the parts per­
manently in position. " 

It may sometimes be necessary electrically to con­
nect the adjacent ends of two wires with a hanger. The 
clamping-blocks are, therefore, provided with openings 
to receive the upwardly-turnt!d ends of the wires. 

't".' • 
THE COMING ECLIPSE .  

The total eclipse of  th& sun on May 28,  instead of  
passing over the sparsely settled regions of the world, 
will cross the States of Louisiana; Mississi ppi, Alabama, 
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Georgia, South Carolina, and North Carolina, and will 
even touch Virginia. The track of totality begins on 
the Pac.ific Ocean just west of Mexico, enters the 
United States near New Orleans, and passes in a north­
easterly direction until it reaches the sea at Norfolk 
and Cape Henry. Its path then crosses the Atlantic 
Ocean and touches Portugal, Algiers and North Africa, 
and will terminate near the nort hern end of the Red 
Sea. The eclipse wil l  last 1 minute and 12 seconds near 
New Orleans, and 1 minute and 40 seconds near Nor­
folk. It is probable that large numbers of people will  
talte the railroads to points where the eclipse can be 
seen. A number of experimental stations will be 
established by the go,-ernment along the path of the 
eclipse. The necessary apparatus is now being gath­
ered and arranged, and men specially adapted for the 
work are being engaged and are trained. Congress 
has allowed $5,000 to the Naval Observatory and $4,000 
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to the Smithsonian Institut¥>n for this purpose. The 
Naval Observatory will send out two expeditions. 
They wi l l  probably be located in North Carolina and 
Georgia, 200 mi les apart. The Weather Bureau is 
collecting data of the weather conditions in past years 
in the month of May for the local ities along the line of 
totality. So far they show there is less chance of cloudi­
ness in Central Georgia and Eastern Alabama and this 
is, therefore, the best region for locating the eclipse 
stations. The stations will  be occupied two or three 
weeks before the eclipse, and the part which each IlIan 
wi l l  take wi ll be thoroughly rehearsed. It is vel'Y im­
perative to make no mistakes during the minute and a 

,half when observations can be made. 
The Smithsonian Institu tion officers will be under 

Prof. S. P. Lang-ley, those of Princeton University 
under Prof. Young, those of the University of Pennsyl­
vania undel' Prof. Stone, and the Yerkes Observatory 
will conduct the exped i tion with Prof. Hale at its head. 
Nearly every college and scientific institution in the 
country will be represented, and probably 100 expedi­
tions will observe the ecl ipse i n  the path of totality in 
addition to large numbers of scientific amateurs, who 
wil l  m ake extended observations. Prof. Brown. of the 
Naval Observatory, considers that there will probably 
be thousands of these unattached amateurs. It should 
not be forgotten that one of the finest sets of p,hoto­
graphs of the ecl ipse in India, iu 1896, was taken by an 
amateur with a home:llIade camera. The expeditions 
sent out by the Naval Observatory wil l  consist of only 
five or six observers. The same observatory has issued 
a little pamphlet containing a, map of the path of 
the ecli pse showing the various towns, railroads, 
streams and elevations, and it contains suggestions for 
observing the eclipse. 

Doubtless many of our readers will be interested in 
knowing how to make amateur' observations. Pre­
liminary preparations should be carefully made where 

IT h as been decided that the Scottish Geo­
graphical Society shall send a party to work 
in Antarctic fit-Ids. Researches will then 
be in progress on all sides of the Polar 
area PATH OF THE TOTAL ECLIPSE OF THE SUN, MAY 28, 1900. 

it is intended to sketch the corona with the 
naked eye. Those who expect to make a 
sketch of the corona unaided. wi l l  have to 
confine their attention to sketching outlines 
or to some other particular feature, other­
wise they will result in hasty and inaccu­
rate work. Co·operation of groups from 
two to five sketchers is  strongly commended. 
A sheet of paper of convenient size, of say 
9 X 12 inches, should have drawn upon it a 
black disk, 1� inches in diameter, to repre­
sent the moon , with straight lines radiating 
at an angle of 30 degrees, as shown in our 
diagram_ The positions of the various parts 
of the 'corona, as seen projected against the 
sky are best referred to a vertical line ob· 
tained by mounting a plumb line so it is 
seen over the moon's center. The diagram 
upon which the drawing is to be made it is 
to be placed u pon any convenient support 
so that the lines marked" Top,"-" Bottom " 
shall be in the plane of the plumb-line, the 
top part corresponding to the top string. 
The diagram also shows the outline method 
of sketching in the forms of the inner and 
outer coron't, where the principal stress is 
laid u pon the inaccuracy of'the position and 
form. It is a reproduction of a drawing 
made by E..T. Stone in 1874. a, a, a, shows 
the outer corona. the part a' indicating a 
faint and undefined boundary, b, b, b, 
shows the inner corona. This sketch forms 
no part of the diagram to be used in the 
coming eclipse, but is placed on the diagram 
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only as an i l lustr'ltion of the method. The dimensions 
of the various parts of the eclipse can be made with 
accuracy by esti lllating t hem in terms of the moon's 
diameter as a convenient unit. The party should 
practice together beforehand, 
each sketching only his propel' 
quadrant from a corona drawing 
suspended at the angular height 
of the sun. The time of exposure 
of dra wing should be sl igh tly less 
than the known duration of the 
eclipse. White chalk on pur­
plish blue paper gives adm i rable 
results. On ecl ipse day. t h e  
sketchers should avoid fat iguing 
their eyes by too m uch observa­
tion of the preceding partial 
ecl ipse and should rest the eyes 
for the last five minutes before 
absol ute total ity. 

are phenolllena of sucb a definite character that the in­
stant of their occurrence can be noted within a small 
fraction of a second. For a minute or two before the 
predicted time of second contact the sun's thin and 
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now fast-waning crescent should be carefully watched 
through a neutral or green shade glass. Presently the 
crescent will become a mere thread of light, which will 
rapidly shorten and s uddenly disappear. The ap­

proach of the third contact will  
be heralded by the rapid bright­
ening of the chromosphere at 
the point of the moon's limb, 
where the sun is about to reap­
pear, and two or three seconds 
later a sudden burst of l ight wi l l  
announce the contact i t self, and 
with it the terlll ination of total­
ity. 'I'he observation of the 
fourth contact is a s i l ll ple mat­
ter: 'I'he segment cut out of the 
sun by the retreating l imb of 
the moon is careful ly watched 
as it becomes less and less, and 
the instan t of its final disap­
pearance is noted as the fou rth 
contact. Very precise directions 
are given by t.he Naval Observa­
tory authorities for amateur tele· 
scopic observing part ies, and are 
sent by them 011 I'equest. 

In our chart the shadow path 
is crossed at 11IOI'e 01' less uni­
form intervals by straight dotted 
lines which t erminate in the 
north and south  limits of total­
ity. Each of t hese l ines is ap­
proximately the locus of all 
points for wh ich the middle of 
total eclipse occurs at the mo­
ment of Green wich mean time 
indicated thereon . . The adopted 
interval is five minu tes. The 
longer dotted lines include points 
for each. Eit.her the beginning 
or ending of partial eclipse will 
occur at the moment indicated. 

• • •  
A COMBINED AUTOMOBILE AND 

TRAMWAY OMNIBUS. 
A vel s ic le of a very novel 

form, designed b y t h e  well­
kno wn German firm of Siemens 
and Halske, has been used with 
considerable succe�s in the city of 
Berlin. The vehicle is an electri­
cally - driven omnil>us which 
differs from other electromobiles 
in 80 far as it derives its power 
both from accullJ ulators and 
from two overhead trolley wires, 
80 that it can travel in streets 
without tracks as \\!ell  as upon 
the rails of a tramway. 

Photographs of the corona are 
of great scientific value, and may 
be obtained with instruments 
of moderate di lllensiolJs. Almost 
any good recti l i near lens may 
be used . One with all aperture 
of 2% inches and of a focal 
length of 32� inches proved very 
satisfactory in the Indian ecli pse 
expedition of 1898. Fur p lates 
of ordinary sensit i  veness ex po­
sures of one or two seconds are 
ample. It is better to use a plate 
of normal sensitiveness instead 
of an extra rapid one, a.nd to 
lengthen the exposure i ll propor­
tion, because a slowel' plate is 
easier to handle and perlll i ts of 
a more restricted and prolunged 
develoPlllent and is less l iable 
to accidental fogging. Photo­
graphs taken with amateur in­
struments are, of cou rse, not  as 
valuable as t hose taken w i f h  i n­
strUinents provided with a d l'iv­
ing clock or other device for 
keeping the image stationary on 
the plate. In focusing, the in­
strument should be pointed at a 
well-defined object distant say 
from one-quarter of a mi le  to a 
mile, and the object brought to 
a short focus for center plate. 
The image of the sun is real ly 
a small object and occupies 
but a comparatively small part 
of the center of the field. 
The focal length of the camera 
in inches will give roughly the 
diameter of the sun's image in 
hundredths of an inch. Nega­
tives should not be retouched. 

SIEMENS AND HAL8D OMNIBUS DRIVEN BY OVERHEAD CURRENT. 

The omnibus, since it can be 
used with or w ithout tracks, i s  
admirably adapted to connect 

While a p r o p e r 
t.elescope is desirable, 
small spy·glasses and 
opera glasses may be 
used. For the first 
an i last c o n  t a c t  
s h a d  e glasses are 
necessary. The usual 
and most objection­
able color fot· a shade 
is red, either a neu' 
tral tint or green 
should be used, and 
deep blue is also rec­
oUl lllended. Instru­
llJents special ly in­
tended for observing 
the sun are al ways 
pI'ovided w i t  h ar­
rangements for get­
ting rid of the exces­
sive light and heat 
without diminishing 
the aperture, a n d  
often without using 
shades. Special care 
m ust be taken that 
the temperature of 
the tube is the sallle 
as that of the outside 
air. The first con­
tact is a ·sl ight in­
dentation in t h e  
sun's limb, and it 
usually attains some 
size before the ob­
server, u nless he is 
specially trained, sees 
it. The internal con­
tacts, or begi nning 
and end of totality, THE SIEMENS AND HALSD OMNIBUS DRIVEN BY ACCUMULATOR. 

all parts of the c i ty  
with one another. 
For it can travel, not 
only in those streets 
too narrow to per­
mit the laying of 
tracks, but also in  
the r�st ricted ave­
nues in which the 
laying of rails is 
prohibited. 

When the omni­
bus runs upon the 
tracks of a n  electric 
line, it takes the cur­
rent necessary to 
actuate i ts motors 
and to charge its ac­
cum ulators from the 
feed· wire above ; but 
when it travels in 
rai l-less streets, the 
conducting loop and 
its carrier are low­
ered , and the current 
from the accumula­
tors is used. 

The vehicle pos · 
sesses t h e  ad van ­
tages over electr ic 
autom obiles hither­
to constructed of em­
ploying lighter ac­
c u m  u 1 a t  0 r s and 
using a s m a  I I  e r 
amount of current 
when running on 
tracks, owing to the 
s 1 i II: h t resistance. 
Moreover a h i g h 
speed is ' attained, 



and unnecessary long stops for charging the battery 
avoided. 

In its external ' appearance the vehicle differs from 
the usual horse-drawn omnibus in the smaller width 
between the rear wheels (rendered necessary by the 
gage of the tracks) and in the arrangement of the 
front wheels, which are mounted directly beneath the 
driver's platform. In advance of the front wheels a 
�mall  tru ck is arranged, carrying two small, flanged 
bogie-wheels, which can be raised and lowered, and 
which serve the purpose of guiding the omnibus when 
running on rai ls. Directly over the front axle, on the 
roof of the veh i cle, is  the loop pecu liar to Siemens and 
Halske electric cars, serving the purpose of conducting 
the overhead current to the motor and battery_ 

The fifth-wheel of the omnibus, mounted on balls, 
can be turned through such an angle that the wheels 
of the front truck are at right angles to the longi­
tudinal axis of the vehicle . By reason of this arrange­
ment the sharp corners of very narrow streets can be 
easily rounded_ 

The brakes consist of one friction brake for the rear 
wheels, and an electric short-circuit brake connected 
with all four wheels and operated by the same switch­
handle used in starting the vehicle. 

The fou r  wheels are each provided with a motor. 
The storage battery by which these motors are driven 
consists of 200 cells. 

In certain streets of the city of Berlin the install­
ment of overhead wires is permitted, but the laying of 
tracks prohibited. Under-these circumstances, sl ight 
mod ifications in the construction of the omnibus m ust 
be made. The accum ulator and bogie-t.ruck are dis­
car ded_ The omnibus derives its power from the over­
head current, two wires being necessarily provided, one 
to feed and the other to return the current_ 

At a public test made before the city authorities, the 
S iemens and Halske omnibus attained a speed of 25 
kilometers per hour (16 miles). 

. . . .. . 
Hollo", Glass Vessels. 

Hitherto it has not been possible to obtain glass ves­
sels of large capacity for chemical purposes owing to 
the fact that the masses are too heavy to be handled 
by the blowers. In a new German process the glass is 
ladled out and poured on an iron table with an ad­
justable framework. The table plate is hollow and 
communicates by a number of perforations with a 
compressed air cylinder_ A groove of suitable shape 
is provided on the plate. This groove is filled with 
glass and covered in afterwards so as to act as a sup­
port for the glass when the plate is turned over. 
When this is  done the glass begins to 
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through an opening left for that purpose in tbe end of 
one bulb, the opening then being sealed, the right 
quantity ill each sand glass is gaged by actually timing 
the flow from one part of the glass to the other, and 
every glass is individ ually treated l ike a good thermom­
eter. The glasses are usually mounted in cyl inddcal 
frames or holders so that the twin bulbs can be seen 
at all  times. The type usually sold is that represented 
in pictures of Father Time. The outer glass appears 
very large to those who have never seen one standing 
6 0r 7 inches high , but this seemingly large size is neces­
sary in order to accommodate a considerable quan­
tity of sand. 

THE TURQUOIS MINES OF PERSIA. 
About thirty-five mi les fro III Nishapour in the Khoras­

san are the celebrated turquois m ines of Persia. The 
only lDines in  the world producing this fashionable 
stone. They are situated in a mountainous region 
5,000 or 6,000 feet above sea level and employ perhaps 
1 ,500 persons. The concession is about 40 square miles 
in extent, including a few villages, the turquois, salt 
and other mines. 

This tract is exploited by a local chief and banker in 
partnership who pay an ann ual rental of 14,000 tomaus 
or $14, 000. The lessees work only three mines. the 
" Reish," the " Zak i " and the " Ali Merzai " and sublet 
twelve others. 

On approacbing from Nishapour one ascends gradu­
ally among low hills u ntil within 1, 000 feet of the sum-
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The Reish is the only mine in full operation, if en­

tire lack of methods and rational work can be so 
t.flrmed. 'fhe lessees only desiring to recoup their out­
lay. It produces the greater part of the world's 
supply of turquois, having a weekly output of over 
$400. 

A cave, 36 feet across, serves for the entrance of this 
mine from which a shaft of about 15 feet in diameter 
de�cends. 

The manner of working is primitive in the extreme. 
Two men sitting at the opening of the shaft, their 
backs braced against the cave wall, turn an old wooden 
wheel with their feet. From the wheel depends a 
small  sheepskin bag capable of holding perhaps a 
peck. A third man recei ved the full  bag, empties and 
reatt.aches it to the rope. The wheel is suddenly re­
leased and the bag drops to a depth of 40 feet where 
other workmen on a narrow ledge repeat the process. 
The total depth of the m ine being from 80 to 90 feet. 

The miners descend to their work a portion of the 
distance through a diagonal tunnel piercing the shaft. 
From this point they scramble down the rough ,;haft. 
On a narrow sbelf of rock near the mouth of the cave 
workmen break the fragments of rock with small ham­
'mers. The stones when found are p ut aside to be sent 
to Meshed in the rough state. 

The debris from the mine is sifted over by boys 
perched on other ledges. This mine is very productive, 
but the stones are not of first-class quality. 

Many mine openings are mere burrows, barely large 
enough to admit a lUan. Such is the case with the 
Abdar Rezai which formerly produced thtl finest stones 
in the world, of deep sky-blue color and unfading 
luster. Some years ago it caved in and now few first­
class stones are found. The work in the Khaki mines 
is usually done b y  women and children who si mply 
dig up and look over the earth. They find, perhaps, 
half a dozen turquois a day. Even the poorest stones 
are pdzed by the Orientals who wear them set in tin 
rings. Motley green spotted stones with but a thi n  
coating of enamel, sometimes cracked and showing the 
brown inside core, will now be purchased by the Arabs. 
Defective flat gems are utilized by inscribing upon 
them words or mottos i n  gold in  such a way as to hide 
the imperfections. Every species of stone finds a �ale. 
The smallest being used in ornamental brass work and 
for decorating pipes. 

Good stones could probably stil l  be discovered, if sys­
tematic mining w(O're carried on. The soil seems to be 
full of turquois in different stages of development from 
a cream colored chalky SUbstance, which is said to 
possess medicinal qualities and is eaten by the nati ves, 

through intermediate forms of hard chalk 
to the variously shaded green and blue 
gems. The approach to the mines is liter­
ally strewn with fragments of the stones, 
and the walls and ceilings of the galleries 
are seamed with turqllois composition, 
hut being of bad color and full of flaws i t  
it; valueless. Some stOlJes may seem to 
be of good quali ty, but they soon fade or 
white spots appear. These spots can be 
seen, at first, onl y  with a glass. In tilJle 
they increase in size and finally spread 
across the stone. 

separate from the iron plate and to 
bulge o ut. The admission of com­
pressed air hastens the process. When 
a glass kettle is to be formed a circular 
groove is used and molds may be ap­
plied at the same time. Imitation 
crystal vessels are m ade in the same 
w'ay, says The Trade Jonrnals' Re­
view, the start being made with the 
glass plate as before. A sheet of as­
bestos paper i m pt'egnated with water 
is then applied to it. The two are 
then taken from the iron table and 
the respective mold is fixed over the 
glass surface, cutti ng off a slab of the 
proper size_ The asbestos begins to 
steam and the vapor forces the glass 
into the mold. The process works 
quickly and gives beautiful results. 
To produce a colored pattern on the 
glass, the design is made on thin 
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If a faded turqnois be dampened its 
color is temporari ly re�tored. The nati ves 
utilize this quality by carrying a stone i n  
their mouths all d deftly slipping i t  into 
their hands to display it. Dealers in 
Meshed guard against such deceptions 
by retaining a stone a few days before 
purchasing as the turquois is the most 
treacherous of jewels. 

paper and powdered glass is used as a coloring matter, 
The glass side is applied to the hot vessel, the paper is 
burnt in an instant and the colored pattern fixed in the 
glass. The  new process also affords advantages for 
plate glass manufacture. 

Sandglasses. 

Strange to say the sandglass is still used to measu re 
varying periods of time. The size depends upon the 
purposes to which they are to be put. The hour glass 
is still in use in the sickroom and in the m usic room, in 
both places affording a sure and silent indication of 
the progress of time. Half-hour glasses are used in 
schools, and fifteen minute glasses are used for medical 
purposes, and the sandglass also goes into tbe kitcben 
as an aid to exact cooking. There are also ten minute 
glasses, five minute glasses and three minute glasses, 
the two latter being used to ti me th3 boiling period of 
eggs. The three minute sandglass is called an . .  egg 
boiler. " Sand glasses, says The New York Sun, are 
also used for scientific purpose� and on ship board, be­
ing more convenient than holding a watch. 

They are made in this country and are also imported 
from abroad. The sand is cat'efully prepared by a 
thorough cleaning, including boiling. It is then baked 
dry and then grouud into tile requisite fineness and 
uniformity, as sharp sand would be likely to become 
wedged in the opening between the two sections of the 
glass. The sand is then introduced into the glass 

mit of the range. All of the mines being on tbe south­
ern face of this last eminence. The slope is deeply cut 
by ravines and to go from one mine to another necessi­
tates some hard climbing. 

The underground mines are opened in the solid rock 
by picks and by blasting. There are also Khaki 
(earth) mines or surface diggings in the debris of the 
mines, or in the detrictus of the rocks washed down by 
the rains and extending a mile or so over the plain from 
·the foot of the mountain. In former times the mines 
appear to have been well worked. Remains of vertical 
shafts for ligbting and ventilation are to be seen, while 
entrance was evidently had by means of galleries run­
ning in on the side of the mountain. 

When the Safavian dynasty came to an end, about 
tbe first quarter of the last century, the vil lagers began 
to farm the mines and, in order to save time and labor, 
cut away the supports in the mines wherever a gem was 
found so that m any, the Maliki, Zaki and Mirza 
Ahmedi among them. caved in. 

The ancient Zaki mine was of considerable depth. 
The bottom of the present working is 120 feet beneath 
the surface but as yet no signs of the old mine appear. 
Several attempts along this line have been made. 
,Owing, however, to lack of funds or energy they were 
abandoned. 

About 100 miners are employed at the three mines 
mentioned, receiving from 2 to 3 krans per day. (A 
kran t'quals ten cents.) 

High prices are now paid for stones in Meshed. I n ­
deed. good gems can be bought more cheaply at  Tiflis 
or Constantinople. Some few years ago five turquois  
of cerulean blue, perfect shape, good size and flawles�, 
could be bought for a dollar or so in Meshed, b ut, at 
present, as soon as cut they are exported direct to 
Moscow to supply Russian nobles or are sold to wealthy 
Persians. Those sold at Teheran by pilgrims return­
ing from Meshed are of very ordinary quality. 

H.  L. GEISSEL. 

Arizona's Petrified Forest to be Protected. 

The chairman of the House Committee on Public 
Lands, Mr. Lacey, of Iowa, is advGcating the project 
of setting aside a certain tract of land in Arizona as '1 
petrified forest national park. . 'fhis forest is one of the 
greatest natural curiosities on the Am erican continent ,  
and if properly cared for it  wi l l  almost rival in intere,t 
the wonders of t he Yellowstone, the Yosemite and the 
Mount Rainier Reservations. The petrified park l ies  
a short distance from the Grand Ca,nyon of  the Colo­
rado in Apache County. The trees probably grew be­
side  some in land sea. After falling the cell structure 
of the wood in the tree was entirely replaced by silica. 
One of the most remarkable features of the park is a 
natural bridge 45 feet in width which spans the can­
yon ; nearly 50 feet of the tree l ies on one side so it is 
visible for nearly 100 feet. The wood is very handsome 
when polished. 



APRIL 2 1 ,  1900. 
ScleDee Note •• 

By this time Lieut. Peary has pr.obably left his win­
ter quartprs and started .on his trip t.o tt.e P.ole. 

In rest.orin� the White H.ouse recently while the 
w.orkmen were paintillg  the d.o.ors they disc.overed that 
they were .of s.olid mahDganY, but .owing t.o s.ome mis­
take t.he .original w.o.od had been painted in imitati.on 
of walnut. The paint was at .once scraped .off and 
the d.o.ors rest.ored t.o their pristine state. 

Pr.of. Dewar f.ound by using a rh.odi um -platinum re­
sistance therm.ometer, and by the use .of meth.ods de­
signed t.o .overc.ome the difficulties aris ing fr.om the pres­
ence .of air in the hydr.ogen, that the b.oiling p.oi nt 
was . 246° C. A c.onstant v.olume hydrDgen therm.ome­
ter w.orking under diminished prE-ssure �ave 252° C. 
The pure platinum resistance therm.ometer gave 238° C. 

A bil l pal!ls£'d by the New .Jersey Legislature .on 
March 20, authDrizes the app.ointment by the G.overnDr 
.of a c.ommittee .of ten pers.ons t.o be kn.own as the CDm­
missi.oners .of the Palisades. These C.ommissi.oners shall 
have p.ower t.o c.ondemn lands and take all .other st£'ps 
Ilecessary f.or the preservatiDn .of the tal l cl iffs, and the 
su bsequen t c.on v£'rsi.on .of the lands int.o a park in c.on­
j u nctiDn with th£' auth.oriti£'s .of New Y.ork State. 

Crude petrDleu m is said t.o be a remedy wh ich will 
destr.oy and prev£'nt the germinatiDn .of the San .J.ose 
scale. It is said that it n.ot .only destr.oys this perni­
ci.ous insect, but it als.o stimu lates the gr.owth .of the 
tree t.o which it is appl ied. It is thDUght, h.owever, 
by the best auth.orities that the , scale can .only be 
eradicated by destrDy ing the tree infested with the 
bug and p£'tr.oleum baths are apt t.o be fatal t.o t rees. 

P. BDurcet has experimented with certain edible 
plants with the .object .of deiermining h.ow they ab­
s.orb the i.odine they requ ire, and he publ ishes a table 
w hich sh.ows that under identical c.onditi.ons .of sDil, 
m.oisture and expDsu re, SDme plants abs.orb lm uch m.ore 
iDd ine than .others. whi le  s.ome d.o n.ot abs.orb a trace. 
The Li l iacere and Chen .opDdiacre were fDund tD accum­
ulate much m.ore iDd ine  than the SDlanac£'re .or the 
U m bel l i ferre. In the case .of the C.om p.ositre and Cruci­
ferre the absDrpti.on .of i.odine varies in different species. 

A Gprman physician states that the wearing .of veils 
is the cause .of acne rDsacea £'ffectiog th£' n.ose and he 
relates a n umber .of instances in which y.oung w.om£'n, 
w h.o were Dth£'rwise in excellent healtb, had their CDm­
pl£'xiDns impai r£'d by wearing veils when rid ing, cyc­
l ing, etc. He e.onsiders that the lesi.on is  caused by 
the frictiDn .of the skin against the vei l ,  impregnated 
w ith mDisture fr.om the breath, the effect being exag­
gerated by the .tightness with which it is necessary t.o 
attach the veil when i ndulging in ath letic p u rsuits. 
lf veils must be w.orn whi le  taki ng  exercise, they sh.ould . 
be loose, and the n.ose ShDUld be ann.ointed with lan.o­
l ine  Dr s.ome .other sui tab le lubricant. 

The investigatiDns which have been carried .on by the 
CDnnecticut Agricultural Experiment Stati.ons .on f.oDd 
adulterati.on sh.ows that samples .of gr.ound cDffee 
sh.ow a decren,se in adulteratiDn d u ring the last fDur 
years, fr.om 89 per cent t.o abDut 19 per cent. Fifty-six 
.out .of ninety-tw.o samples .of s.oda water sirups were 
fDund adulterated. The fruit j uices, all samples, five 
in number, �ere adu lterated, and the bDttled sirups 
fifteen .out .of twenty-th ree samples were adulterated. 
Out .of the ninety samples .of bottled carbDnated drinks, 
thirty-three were ad ulterated. The chief agents weI'£' 
bDracic and salicylic  acids and c.oal-tar dyes. In the 
sirup .of a single glass .of  s.oda water was f.ound enDugh 
dye tD cDl.or brilliantly a piece .of white w.oDlen cl.oth,  
6 inches square. The artificia l  extra l't.s used i n  c.ol.or­
ing are .often .of a nature t.o pr.od uce ind igesti.on. 
Oysters and milk were als.o f.oun d  tD be kept by the 
aid .of preservatives. The w.orst feature .of · the m atter 
is that these f.oDds are .often prescribed fDr pe.ople wh.o 
ha\"e feeb le digestiDns. 

D.'. A. MacFadyen finds that bacteria may be kept 
at a temperature .of -190' C. fDr t wenty hDurs with.out 
their vital PQwers being a:ffected. The . Drgani sm with 
wh ich he experi mented pDssessed varying degress .of 
Pesistance t.o external agents-the extrem£'s being rep­
resented by the very sensitive spirillu m  .of chDlera 
aSiatica, and the highly resistant SPDreS .of the anthrax 
bacillus. Pure cultures wer£' taken .of baci l lus . ty­
phDSUS, B. c.oli c.ommunis, B. dipht.heria, S. ch.olera 
asiaticre, B. pr.oteus vulgaris, B. acidi lactici , B. antb­
racis (sp.orin� culture), staphylDc.oCCUS py.ogenes au­
reus, B. ph.osph.orescens, and phDt.obacterium balti­
cum. They were simultaneDusly exp.osed tD the tem­
peratu re .of liquid air (-182° G_ t.o -1 90° C.) f.or twenty 
hDurs, then carefully thawed and examined. In n.o 
instance c.ould any impairment .of vitality be detected,  
the fresh gr.owth .obtained being n.ormal in every re­
spect, and the functi.onal activities .of the bacteria q uite 
u naffected. Experiment.s with representat ive types .of 
.organisms usual ly met with in  the air-mDlds, baci l l i ,  
cDcci, tDrulre, and sarcinre-had simi lar results, wh i le  
a sample .of yeast cel l p l a sma (Buchner's zymasc) re­
tained its pecu l iar propert ies unchanged as regards 
the pr.od uctiDn .of carb.on di.oxide and alc.oh.ol, after 
twenty hDUrs' exp.osure t.o the intense cold menti.oned. 
-LaDcet. 

EDglDeeriDK Note •• 
The rails .on the rai lr.oads .of India have been gradu­

ally increased in weight. Th.ose used .on the Indian 
S.outhern Railway n.ow weigh 75 p.ounds ; th.ose .of it he 
East Indian Railway, 85 p.ounds : the length .of the rails 
has been increased frDm 24 t.o 30 feet, and .on .one rail­
r.oad 40 feet. 

The Chicag.o MidlDthian Cl u b, .of Chicag.o, is t.o build 
a railr.oad fr.om the terminus .of the street car tracks 
in Blue Island tD the Midl.othian clu bh.ouse, a' distance 
.of five miles. GasDline will prDbably be used t.o pr.opel 
the cars. This is prDbably the  first railr.oad built f.or 
the use .of th.ose interested in gDlf_ 

The an nual repDrt .of the BDst.on Transit CDmmissi.on 
was issued .January 25 and giv£'s s.ome interesti ng C.oID­
parisDns. In 1897 the u tmDst capacity .of the surface 
tracks in TremDnt Street was 200 ('ars each way, per 
hDm", and the rate .of prDgress was sDmetimes as l.ow as 
2 wiles per hDur. In OctDber, 1898, the subway, d u r­
ing the h.ours .of the heaviest traffil�, transmittpd 282 
cars each way per hDur, the speed includi n g  st.ops be­
ing seven t.o eight m i les per hDur . . It is £'stimated 
that the sub way can carry 50,000, 000 passengers per 
year. 

Experiments were SDme time ag.o carried .out b,- MM. 
Barthel.ot and Ie Chatelier t.o ascertain the velD�ity .of 
det.onati.on .of acetylen£', says The Engineer. The gas was 
explDded in hDriz.ont al g l�s tubes ab.out 1 w.  l.ong and _ 

.of 2 lnm. t.o 6 w m .  in diameter, and was .operat£'d with at 
vari.ous pr£'ssu.·es betw�en 5 and 30 kil.o. per sq. cm. 
The vel.ocity was registered by a fall ing phDtographic 
apparatu!l, rel£'ased at t,he w.oment .of det.onati.on. The 
image .of the h.oriz.oll tal ly-mDving flam£' in the tubc, 
c.om bined with th is  verti('al mDv£'ment., ga\'e a curve 
.on the ph.otDgraph , frDm which at an y p.oint  the vel.oc­
ity c.ould be f.ound. The resu lts indicate that the 
V£'IDcity dep£'nds upDn, the initial pressure .of the gas, 
fr.oID ab.out 1 ,000 10. per secDnd at 5 kil.os per sq. cm. 
t.o 1 ,600 m .  at 30 kil.os. 

With the .object, says The G1Dbe, .of enc.ouraging emi­
grati.on t.o the ferti le  regi.ons recently .opened up by 
t he Trans-Siberian Rai l way, the Russian g.overnment 
have given .orders f.or the issue .of tickpts at a very 
cheap rate. These special tickets wi l l  be issucd f.or 
T.ob.olsk, Irkutsk, and,  bey.ond there, fDr Vlad i v.ost.ock 
and Port A.·thur. One ticket, apparently, w i l l  c.over a 
wh.ole family, and wi l l  be available at s.owet.hing li ke 
114 statiDns .on the l ine  .of rDute. The  z.one tariiJ has 
been adDpted. Fr.om any p.oint in Russiau EurJpe t.o 
TDbDlsk the price per head hn.s been fixed at tw.o rDU­
ble!'. BeYDnd TDbDlsk t.o any sp.ot in the vast Siberillu 
regi.on the charge f.or these emigrant tickets wi l l  be 4� 
r.oubles a head-that is tD say, that f.or ab.out $3. 62, 
.one will be able t.o travel a distance .of over 6,000 
kil.oms. , Dr s.omething like 4,000 miles . . 

A histDrical cDllectiDn relating t.o the su bject .of trans­
p.ortati.on, vehicles, etc. , is  t.o be established in the Civil 
Engineer ing Palace .of the Paris ExpDsiti.on, which 
pr.omises t.o be .of considerable interest, as the principal 
railr.oad cDmpanies have ann.ounced their intentiDn .of 
c.ontributing .objects .of interest relating t.o this subject. 
The c.ol lectiDn will cDntain a,number .of dil igences and 
.other vehicles, such as have b£'en used in France in 
past years, and als.o va riDus types .of vel.ocipedes, and 
.other .objects which CDncern the hist.ory - .of travel Dr 
l.oc.om.ot.iDn . The c.ommittee in  charge of the matt£'r 
has issued an appeal t.o all perll.ons wh.o are in p.osses­
si.on .of interesting Dbje7lts, drawings, engravings, 
medals; articles of v.oyage, etc. , asking their c.o-.opera­
ti.on in making up this cDI I£'ctiDn . All articles sent will 
be  guarant£'ed frDm risk by the AdministratiDn .of the 
Exp.ositiDn. C.om municati.ons upDn this subject may 
be addressed t.o M. Duchemin, 12 Rue de HambDurg, 
Paris. 

The Italian Navy has recently added a new tDrped.o 
cruiser, call£'d the • •  AgDrdat ; "  it was launched .on the 
12th .of last OctDber. This bDat has a length .of 87 
meters and a maximum width .of 9 '3 meters. The aver­
a.ge draught is 3 '2 met.�rs awl the displacement 1 . 350 
t.ons. The pr.otecti.on .of the " AgDrdat " is assu red by 
an armDred d£'ck inclined .on al l  sides and extending 
the whDle length .of the bDat. This  deck has in the 
central part an armDr .of 10 millimeters, w hich is 
d.ou bled .on the sides, .over a length equal t.o ab.out 
half the bDat. The pr.otecti.on is cDm pleted by the 
cDal bunk£'rs, which cDntai ns abDut 160' t.ons ; these 
are placed fDrward and urran ged abDve and belDw the 
arm.ored deck. The engines are designed tD give 8,000 
h.orse p.ower nDrmally. at a speed .of 23 kn.ots per hour ; 
.of these there are tWD .of the triple expansiDn type 
with f.our cyl inders. Water tube b.oilers .of the Bleck­
ynden type are used ; these having f.our fire-places. 
These b.oilers ars placed in tWD c.ompartments, situated 
f.orward and aft .of the engine rD.om_ The armament 
c.onsists .of 12 cann.on .of 76 mil limeters ; tw.o .of these 
are p laceu f.orward and tw.o aft, with a range .of 150° 
fr.om the keel-line. Six of the guns are placed .on the 
sid eR, with a range .of 120°, and the remaining tw.o 
u nder the f.orecastle, with 150° range. The vesl'lel is 
pr.ovided with tw.o torped.o tubes placed .on deck in the 
center of the bOat. 

247 
Electrical Note •• 

The pecul iar value .of electrical power f.or the .opera­
tiDn .of the m.ountain railr.oads is n.ow becoming rec.og­
nized. It is pr.obable t,hat SD.on the tr.olley system 
will be the .only .one used fDr m.ountain climbing, thus 
effecting the saving .of the weight .of IDcDmDtives, water 
and fuel. . The .overhead tr.olley has been adDpted f.or 
the Jungfrau, and a similar system wi ll be used .on the 
prDjected rack railway between Cham.ounix and tile 
MDntanvert. 

The St. LDUis and Suburban Rail way Company 
have advanced the salari£'s .of all their empl.oyees 10 
per cent f.or the tWD weeks .of February .on aCCDunt .of 
the hardships entai led by bad weather, and the gD.od 
w.ork which they did. The St. LDUis TranspDrt COID­
pany h as als.o granted its emplDyees extra pay fDr wDrk 
dDne in February. Each e mpl.oyee received 75 cents 
fDr w.ork .on the n ight .of the st.orm .of Fe bruary 28 says 
The Street Railway .J.ournal. 

The relative actinic intensi ties .of the three parts .of 
the electric arc-viz, (a) a �reen tinted aureole, b (a) 
darker mantle <'f flame, and (c) a briJ;rht b lue-vi.olet 
n ucleus-depend greatly u p.on the  kind .of carb.ons 
used. Experiments have be£'n carried .out by Hl'rr 
E. W. L. Richter in wh1 3h a Nic.ol's prism"ph.ot.ometer 
is em pI Dyed fDr cDmparing the apparent relative inten­
si tips, using in s.owe cases carbDns wi th a kn.own per­
centage .of a salt, such as sDdic chl.oride. In .one ease 
mentioned, using s.ol id  carbDns 13 mm. d iameter with 
an arc length 1 5  amperes, and 56 v.olts, the ratiDs are 
b : a :  c = 1 : 2'28 : 3 '32. 

Single tracks are largely used in India and S.outh 
America and in  India the large wheel is used at the 
end .of the .outrigger, and the IDad is SD distrib uted 
that the weight is chiefly carried by the rai l -wheels, 
but are s l ightly .overbalanced .on the side .of th£' r.oad­
wheel . A Sc.otch firm has recently devised a sin�le 
rail truck f.or use in Ind ia. It has tw.o rail wheels, 
which r u n  .on the !lame rai l ,  and is dr iven by indepen­
dent chai n gear frDm the 1 II.ot.Dr spi ndle. An accumula­
tDr is nnder the  platfDl" ln .  The truck is intended t.o 
carry a IDad .of fi ve h u ndred weight and in additi.on t.o 
draw tw.o trucks each carrying .one t.on at a speed .of 
eight miles an hDm·. 

The S.oulanges Canal was .officially .opened by the 
Canadian g.overn ment a shDrt time agD. The canal 
has been under constructi.on fDr · seven v£'ars and CDSt 
$5, 250. 000. The p.ower hDuse is situatect 5 miles fr.om 
the up.per end .of the can al .  Hyd raulic pDwer is used 
in generating electricity, and a wDrking head .of 20 feet 
can be .obtained from the canal, five hund.·ed electrical 
h.orse p.ower can be devel.oped , says The Electrical 
W.orld, and the p.ower is used fDr .operating the IDcking 
gate machinery, s l uice valves ' and r.oad bridges, .of 
which latter there are seven which swing .on a pi v.ot 
set in the side .of the canal instead .of midstream ' as is 
cust.omary, , and alsD fDr the general lighti ng .of the 
canal. Arc lights .of 2,000 can dle p.ower are placed 
al.ong the n.orth ban k at in tervals .of 480 f£'et. 

The cheap fence teleph.one system fDr farmers, re­
cently described in  the SCIENTIFHJ AMERICAN has 
been in U SI' in Texas fDr a IDng time. At Midlan d ,  .o i l  
the sDutheastern f.oDt .o f  the gr£'at . .  Staked Plai u , "  
a large number .o f  .outlying cattle ranches are CD I I ­
nected wit.h the c ity telephDne system in  this  manner. 
S.ome .of the l ines are 25 t.o 50 mi les in length and ac­
c.ording t.o an .other c.orrespDndent, are even 100 m i les 
IDng. The distance .owing t.o the angles is usually 
twice the air line J£'ngth. During .ordinary weather 
they rend£'r perfect service, in dam p  weather they 
wDrk rather pD.orly, - .owing t.o lack .of insulati.on. T he 
practicability .of this  pIau has been kn.own in that sec­
ti.on f.or seven .or e ight years. O u r  cDrresp.ondent is 
prDbably CDrrect in saying it had its .origin in  Australia. 
We gave an acc.ount .of this interesting telephDne 
system as used in Australia sevoral years agD. 

The InternatiDnal Tracti.on C.ongress, which is t.o be 
held  in cDnnectiDn witb the Paris Exp.ositi.on, prDmises 
t.o be .of u nusual i nterest and i mp.ortance, especially in 
view .of the devel.opment .of electric r.oads, which wi l l  
fDrm an impDrtant part .of  the pr.ogramme. The CDn­
gress is t.o be held u nder the general directi.on .of the 
Internati.onal Tracti.on Uni.on. The c.ommittee in­
cl udes a number .of pr.omin£'nt men in  this branch, the 
president bei ng M. Leon .Janssen, DirectDr .of the  Trac­
ti.on System .of Brussels, and the memb£'rs incl ude a 
n um ber .of direct.ors .of different systems in France, 
Germany, Austria, England, etc_ America is repre­
sented by Mr . .J. M. RDach, President .of the American 
TractiDn Ass.ociatiDn_ A detai led list .of t h e  general 
t.opics and the questiDns relating to each, has recently 
been published ; the f.oll.owing is a general .outl i ue .of 
the  p.oints t.o b£': cDnsidered. CDnsequences .of the ap­
plicati.ou · .of electric tracti.on ; a.dvantage and disad­
vantage .of standard .or narr.ow gage with reference t.o 
elect ric r.oads ; arrangement .of central stati.ons ; sys­
tt-ms .of cu rrent distributiDn ; discussi.on .of the P.olk 
railway jDint ; accumulat.ors, car - heati ng, branch 
rDad!', questiDns relating t.o electric mDt.ors and gene­
rat.ors. The secretary, M. N.onnenberg, may be ad· 
dressed at 85 Rue P.otag�re, Brussels. 



700-FOOT FLOATING DOCK AT SOUTH BROOKLYN. 
The port of New York has h itherto been severely 

handicapped by the lack of proper dry dock facilities 
for vessels of the larger class. It is well known that the 
fleet of mail steamers which plies between the old and 
the new world includes the very largest vessels afloat ; 
and while they start and arrive at a great Illany differ­
ent ports in the old world, practically the whole of the 
fleet makes J\e w Yo rk its destination on this side of the 
Atlant ic. 'V henever disaster has overtaken one of 
these big ships on its westward passage it has been 
necessary for it to go to some other port than New 
York for dry-dock r'epai l·s. It is sat is fall tory to know, 

length of the dock is approximately 700 feet. The il­
l ustration showing an end view of one of the pon­
toons is sel f-explanatory. The dock is built of the 
best Southern pine, and a very complete system of 
stiffening bulkheads is used, there being seven run­
ning longitudinally. or fore and aft through each pon­
toon. 

Each section is  provided w ith a number of inlet 
gates below the water l ine, and it carries sufficient bal­
last to i nsure its s i nking w hen the gates are opened. 
On the floor of each wing are located two centrifugal 
pumps, each pai r d r i ven by a 50-horse power electrical 
motor, which is located on the working platform above. 
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shop, boiler shop, machine shop, and various other de­
partments required in a modern plant of this kind. 
The machinery will  be in every way up to date. Elec­
tric power will be extensively employed, most of the 
machines being run by · direct-connected motors, and 
extensive use will be made of compressed air, not only 
in the shop, but throughout the yard. For the latter 
service l i nes of compressed air mains will  be carried 
down the full length of each pier, with val ves at every 
75 feet, to which flexible hose can be attached for 
work upon the ships themselves. This compressed air 
w i ll be used for caulking, riveting, chipping, drilling, 
and the other operations incidental to ship repairs. 

The company estimates 
that it will  be able to 
accommodate a b o  u t 
twenty-five ships, big 
and l ittle, at one time 
in the dry-dock and the 
adjoi ning basins. 

however, that all this 
is being changed by 
the construction of a 
large floating dry dock 
w hich will be located 
con veniently to the new 
4O-foot channel which is 
being dredged along the 
B r o o  k I y n foreshore. 
This dock, which is to 
have an extreme length 
of 700 feet, will be cap­
able of accommodating 
the largest vessel afloat" 
and one of our ' i llus­
trations on the front 
page shows the " Oce­
anic," which has an 
over-all length of 704 
feet, comfortably ac­
commodated in the big 
structure. END VIEW OF ONE OF THE SO-FOOT l'ONTOONS OF THE DRY DOCK. 

It will  interest our 
readers to know that 
the dry-dock basin was 
gi ven an extreme length 
of 1 ,000 feet, or over 300 
feet more than the pres­
ent length of the dry 
dock, i n  order to allow 
fot' the a d d  i t i o n  of 
th ree or fou r  more pon­
toons if they should 
be rendered necessary 
by the future increase 
in the length of ocean 
steamers. The com pany 

The d r y  d o c k  is 
merely one feature in  an extensi ve and thoroughly 
up-to-date ship repair yard w hich is now being 
laid out and constructed by the Morse D ry Dock 
Company at South Brooldyn.  The property is 
situated between Fifth-fifth and Fifty·eigh th Streets, 
and backs on First Avenue, along which it extends for 
a distance of 426 feet. In addition to the floating dry 
docks there will be It wet dock or basin, the inner end 
of which will be about 100 yards from First Avenue, 
while the two piers which inclose it wil l  extend out 
1,400 feet to the edge of the new government 40-foot 
channel.  The first 700 feet of the basin wil l  be about 
37 feet wide with a depth of 25 feet, and here vessels 
with a moderate draught of water will  be berthed in 
the proximity of tha machine shop. The outer 700 
feet of the channel will  be 100 feet wide and wil l  have 
a clear depth of 35 feet, or sufficient. to accommodate 
the largest ocean l iners. The piel' to the wuth will be 
22 feet in width, and that to the north 30 feet in width. 
On the north side of the latter pier will be the dry­
dock basin, which wil l  have a clear w idth of 130 feet 
and a depth of water at the entrance of 35 feet, while 
the length of this basin wi ll be j ust 1 ,000 feet. The 
pier on the north side of this basi n will also be 30 feet 
in width. The frontage of all three piers wil l  aggre­
gate 4,000 feet and each pier wil l  be tl'aversed by a rail­
road which wil l  run through the repai r and boiler 
shops, and also have connection with other points in 
the yard. At about the mid-length of the southerly 
pier there will be a large coal pocket for the accommo· 
d ation of the ships 
w h ich visit the basin .  
Immediately to  the 
east of the dry-dock 
basin wil l  be 9 boi ler 
s h o p ,  and beyond 
this a large two·story 
machine and repair 
shop, the width oi 
each of these build­
ings bei ng 80 feet, 
and their combined 
length 600 feet. 

These pumps have a capacity of bet ween 5, 000 and 
6,000 gallons of water per minute, and it is expected 
that they will be capable of lifting a ship in from 30 to 
45 minutes. The l ifting capacity of each pontoon is 
2, 500 tons ; conseq !lently, the combined lifting capacity 
of the whole dock, when coupled up, will be 17,500 tons. 

In docking a ship like the " Oceanic," the inlet gates 
wi l l  ue opened and the pontoon sunk to a depth which 
will allow the big vessel to be backed in between the 
wings, with the necessary clearance between her keel 
and the keel blocks. As soon as everything is in  posi­
tion, the fourteen electrical pumps on the u pper plat­
forms wi l l  be started simultaneously from a controlling 
switchboard, which is located at the i nner end of the 
dry-dock basin. As the water is pu mped out the pon­
toons wil l  rise, l ifting the vessel until she is clear of the 
water, as shown in our front-page i l l ustration. The 
bulk of the :weight, of course, wil l  rest upon the keel 
blocks, and it is interesting to note in our detailed view 
of the pontoon how this enormous concentration of 
load is distributed across t.he full  length of the floor by 
means of massive 10 X 10 timber struts, which radiate 
from the top of the center-line bulkhead to the foot of 
the immediate bulkheads on either side. The timbers 
01' " shores " which are shown reaching from the side 
of the vessel to the inner wall of the wings do not, 
of course, carry the load, but merely keep the shi p 
on an even ke?L O n e  advantage of the pon toon 
method of building t hese docks is that only so much 
of the dock need be used as is desired. A vessel that 

a n t i c i p a t e s  that i n  
v iew o f  t h e  proved advantages o f  size, i t  w i l l  n o t  b e  
m a n y  years before a vessel o f  1 ,000 feet length w i l l  
enter the port o f  Ne w York. 

THE ENGINES OF THE TORl'EDO BOAT DESTROYER 
'· VIl'ER." 

The torpedo boat destroyer •• Viper " is one of a large 
n umber of vessels of the destroyer type built  for the 
British Navy, w h ich are identical in  everything except 
the engines. In all but one of these vessell> the en­
gines are of the staudard, reciprocating type, but the 
.. Viper," was equipped with Parsons' turbines of the 
kind which won much distinction in the world-renowned 
experimental vessel " T urbinia." The figures given i n  
the official tables of the British torpedo fleet show that 
the " Viper " was to make 31 knots with  6, 500 horse 
power, and 35 knots with 10,000 horse power. The 
principle di mensions of the boat are as follows : length 
210 feet, beam 21 feet, draught 7 feet, molded depth 12 
feet 9 inches, and d isplacement 350 tons. On hel' re­
cent official trial the " Viper " attained a speed of 35% 
knots with 11,000 indicated horse po wer. The engines 
of the reciprocating type indicate about 9,000 horse 
power when driving a destroyer of about the same size 
as the " Vi per " at 32 knots an hour. Although speeds 
of 32 to 35 k nots an hour are repu ted to have been ob­
tained by the torpedo boats with reciprocating en­
gines built for the Chinese government by Schichau, 
of E l b i ng, Germany, these craft are so m uch smaller 
that no satisfactory comparison of horse-power devel-

oped for a g i  v e n  
speed can be made 
between these vessels 
and the turbine-pro­
pelled destroyer. 

The object of most 
popular i nterest is 
naturally the large 
pontoon dry d o c k . 
This huge structure 
is not buiH, as migh t 
be supposed, as one 
integral struc t u r e , 
continuous through· 
out, but is composed 
of seven s e p a r a  t e  
sections, which are 
identical in every 're­

THE STEAM TURBINES OF THE 35%-KNOT DESTROYER " VIl'ER." MAXIMUM INDICATED HORSE l'OWER, 1 1 ,000. 

The " Viper " was 
constructed hy the 
P a r s o n s  M a r i n e  
Steam Turbine Com­
pany, of Wal lsend­
on-Tyne, t h e' t u r -
bines being built at 
the same works. The 
power is developed 
on four shafts, tWI,;l 
on each side of the 
center-line of the ves­
sel. The engines are 
i n  d uplicate and con­
sist of two distinct 
sets, one being placed 
on e a c h  s i d e  of 
the center- l ine  of the 
vessel .  Of the  four 
p r o  p e I I  e r shafts, 
w h ich are quite in-­

spect. Each section is built of an approximate U -form. 
The body of the pontoon is 120 feet wide, with a maxi­
mum depth of 15% feet at the center. On each side are 
two tall wings, each measuring 56 feet from the bottom 
of the pontoon to the top platform, on which are located 
the motors for operating the electric pumps and hand­
wheels for opening and closing the inlet valves. Each 
section is 80 feet in length, and, as there is a 36-
foot extension of the floor of the t wo end sections, and 
a space of about 4 feet is allowed between the adjoin­
ing sections, it will be seen that the total over-all 

was only 150 feet long wonld simply require the pump­
ing out of the first two sections. The wet dock, as the 
adjoining basin is .called , will be used simply for the re­
ception of such vessels as needs repairs, but do not re­
quire docking. For the conveyance of material be­
tween the shops and the vessels under repair there will  
qe two locomotive cranes and several freight cars. The 
cranes will be capable of lifting machinery and other 
heavy weights from the ships and carrying them to 
whatever part of the yard is desired, or vice versa. 

The repair buildings will contain the blacksmith 

dependent of one another, the two inner shafts are 
driven by the two low-pressure turbines, and upon 
each of these shafts is also coupled a small reversing 
turbine which revolves idly with the shaft when the 
vessel is going ahead. When the vessel is going asiern, 
steam is shut off from the main engines and fed to 

these reversing turbi nes, which have sufficient power 
to drive the vessel astern at a speed of 15 knots an 
hour. The high-pressure cylinders of the two en­
gines are placed upon the two outside shafts. Each 
of the four shafts is provided with two propellers, 
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the forward propeller in each case having a slightly 
less pitch than the after propeller. 

In the accompanying illustration, which represents 
one of the complete sets of engines, the low­
pressure and reversing turbines are shown coup­
led upon one shaft, and the high-pressurp 
turbine upon the other. One valuable fea­
ture of this system of propulsion is that the 
thrust of the propellers is entirely balanced by 
the pressure of the steam upon the turbines, 
so that there if! no necessity for the usual thrust­
block bearing, and the large amount of friction 
d ue to the thrust block is thus avoided. 

The total weight of the engines, with their 
auxi l iary gear and the water in the condensers, 
is about 60 tons, which works out �t about 183 
horse powe.· to the ton 'when the engines are 
wOI·ki n g  up to their maxi mum power. This 
remarkably good showing is offset, however, by 
the greater weights in the boiler rooms which 
are necessary to meet the demands for the 
n ecessary large supply of steam. The turbines 
proper, with their foundations, are of course ex­
tremely light for the horsepower developed 
when compared with engines and their founda­
tions of the reciprocating type. The increased 
size of the auxiliary; mach inery and the con­
densers due to the larger boi lers serves to bring 
the total engine and boiler room weights nearer 
than would  be expected to those necessary for 
e ngines of standard design. Undoubtedly the 
greatest advantage of the turbine-propelled 
torpedo boat is the remarkable steadiness due 
to the absence of reciprocating parts. Re­
ports of the trial state that w hen the vessel 
was making a speed of over 40 land miles per 
hour there was an absolute absence of vibration. 
This is an important feature, both in respect 
of the steady gun-plat form which is thus pro­
vided and of the increased comfort of the 
officers and crew. '],he latter consideration 
is one, the importance of which can only be 
understood by those who have to endure 
the very real hardships of torpedo-boat 
service. 

. . . . ..  
The Finding oC t h e  South Magnetic Pole. 

The steamer " Southern Cross, " with C. 
E. Borchgrevi n k  and the survivors of the 
South Polar exped ition, which was fitted 
out in 1898 by Sir George N ewnes, bas 
arrived at Wellington, New Zealand. ,  Herr 
BOI'chgrevink reports that the magnetic pole 
bas been located. " The key to the future 
knowledge of terrestrial magnetism lies in 
the determi nation of the exact position of 
the southern magnetic pole, " remarked Sir 
Joseph Hooker, several years ago. The 
work of Sir James Ross, who, early in 1841, 
sought a harbor in Victoria Land with a 
view to spending the winter there and plant­
ing h is flag on the south m agnetic pole the 
next summer, will be remembered. He did 
not, however, succeed in reaching it ,  and the 
nearest he  came to it was off Mount Erebus. 
Sir John Ross d iscovered t he position of 
the North Pole some sixty-seven y ears ago, 
an d the knowledge of the exact position of 
the north and south magnetic poles will set 
at re5t the q uestion which is stil l  much in  
dispute among scient ific men, as  to  whether 
thei !· pos i t iou is fixed or variable, and . if  
these poles are not  stat ional·y the cOlllpari­
son of thei r position at various t iwes will 
show the direction and rate of thei!· wotion, 
which will enable the scientists who are i n­
terested in terrestrial magnetislll to find the 
law govern ing the changps i u  llIagnetic dec­
lination, incl inat ion and i n tensity. Ac­
counts which have come to hand at present 
are very meager, but if  the expedi-

chase the necessary current for working their lines 
from the corporation, the method of charging being an 
interesting one. 

JERICHO DITCH, GREAT DISMAL SWAMP, VIRGINIA. 

THE DJi�¥L SWAMP CANAL. 

249 
THE DISIIAL SWAIIP OF VIRGINIA. 

The Dismal Swamp of Virginia and North Carolina 
is one of the most curious features of the North Ameri-

can continent, and it is one of the least known 
sections of the country. It is a great fresh 
water morass lying back from the sea, between 
Norfolk and Albemarle Sound. It belongs to 
that group of innundated lands where the lack 
of drainage is due to an original ' deficiency of 
slope combined with the retarding influence of 
vegetation on the movement of the water frow 
the land. The coast from New York southwest 
has the form of an ancient sea- bottom, more or 
lesll modified by river action. From the James 
River south west tbe elevations of the plain are 
still further lowered, the incisive action of the 
streaws have yet further reduced i t, leaving 
parts of the surface in the form originally be­
longing to the sea bottom. This plain is sharply 
bounded to the west by an escarpment forwed 
by the sea when the surface of the continent 
was about 28 feet below i ts present le,'el. This 
old sea- bench, to which Dr. Shaler, in his  in­
teresting account of fresh water morasses 
in the Uui tpd States, publ ished in the Tenth 
Annual Report of the Geological Survey, 
gi ves the  na ll Je of t h e " N asemond Shore Line," 
extend� from l I en r Suffolk, Va. , w here it is 
rather ob�cU l·e ly i l l d i cated, having been some­
what effaced by erosion,  south ward, with ex­
treme distinct l l ess of the front to Albemarle 
Sou nd.  The eastern boundary of the swawp 
district is deterllJ ined by certain low elevations, 
apparently dU lle-like in their nature. In its 
original condition before its origin had been 

- effected by til lage, the area was considerably 
greater than it  is at the present  time. The pro-

cesses of artificial drainage, of course, re­
suIted in the reclawation of a large area, and 
the npper portion of this geological drainage 
work was finished before the middle of the 
present cent ury. In the last century the 
Dismal Swam p Canal Company constructed 
a canal in a general western and southern 
direction from the waters of the James River 
to the waters of the Al bemarle Sound near 
South Mi lls, N. C. , and in the SCIENTIFIC 
AMERICAN for March 5, 1898, will  be found 
a descri ption of the recent increase in the 
size of this canal. The result  of this inter­
ference with the n atural drainage of the 
swamp has been tbat the western section of 
the morass is probably more flooded than it 
was before the bal'rier was constructed, while 
the section to the east of the canal, deprived 
of water which originally flo wed i nto it, has 
become partially dessicated. 

Probably the most interesting feature in 
the typography of the Dismal Swamp is the 
presence of a large lake, toward the western 
end of the swamp. Its origin has not been 
definitely determined by physical geograph­
ers. Dr. Shaler is of the opinion that it was 
formed in the following way : The general l �­
sloping platforw on which the Dismal 
Swamp rests, evidently emerged from the 
sea in a somewhat rapid manner. The ab­
sence of any marine bench on its surface 
appears to be conclusive evidence of this. 

First, we may assume that the sterile char­
acter of the soil would have preven ted the 
growth of forest trees and other plants of a 
bigher order over the greater part of the 
plain.  The growth of such plants would 
naturally have begun on the periphery of 
the district, either on the western border, 
where the soil had already been formed, or 
next to the sea, where the humidity would 
favor the growth of plants, even on barren 
.. and. The forest then probably advanced 

toward the center of the field and 
tion has done nothing llIore thal l  
discover the south magl letic poll', 
it has many times paid for it8e d 

- � . - -----------------------� 
the fal l ing trees and ot her entangle­
ments wonld serve to form an ob-

from a scientific poin t  of view. 

_ .•. -

,\VrfH the com plet ion of the extell­
sion of the Dresden tram ways no w 
i n  hand thel·e wil l  be about 70 m i l es 
of h lle worked by electricity. A 
new generating statio II is being 
erected at  a cost of $1 ,300,000. In 
the new station there wi l l  be i n ­
stalled fi ve stpam sets of  1,000 
horse power each, while a further 
addition of two such sets will be 
made to the original plant, together 
with the additional boiler power ren­
dered necessary. The tram ways at 
Dresden, says The English Electri­
cal Engineer, are in the hands of 
two distinct companies, which pur-

LAXE DRUIIIIOND, GREAT DISMAL SWAMP, SHOWING THE LIVING T.B.EES PROJECTING 
ABOVE THE WATER. 

stl·uction to the outflow of water, 
and t h us to retain the central part or 
area in the condi tion of a shallow 
lake. The area of this basin will be 
grad ually narrowed by the growth 
of cypresses, black gum, and other 
trees which can maintain their 
roots below the level of permanent 
water. '],he level of the wattir in 
Lake Drummond bas been raised 
until  sin ce the construction of the 

canal and the forest is still gaining 
u pon the lake at several points. 

If Dr. Shalel·'s views are accepted, 
Lake Drummond must be consid­
ered as belonging to the type of 
enclosed lakes, which are so com­
mon in the small morasses of gla­
ciated areas. The vegetation ex­
hibits a great diversity over the 



entire area of the swamp, which is estimated at be­
tween 800 and 1,000 square miles. The principal trees 
aro those which are tolerant of water about their roots. 
These are the bald cypres>" j uni per and black gum. 
There are also canes and mosses in great variety. 

The reputation of Dismal S wamp is that of a gloomy 
and im penetrable region, filled with fever and malaria, 
and infested with snakes and noxious animals. 

Joh n  Boyle O'Rei l ly, who spent ' some time in ex­
ploring the swam p, says : .. The Dismal S wamp is an 
agony of perverted nature. It is  Andromeda, not wait· 
ing for the monster, but already in its grasp, broken 
and silent u ndet· the intolerable em brace." 

The lake was discovered in 1775, by a Scotchman 
n amed Drum mond, and after the Revolution, George 
Washington purchased the swamp and organized the 
Dismal Swamp Company, which still exists. It w as 
Washington's idea to reclai m  the swamp, and for this 
reason he cut the canal described herein .  

There are a large numbet' of species of animal life i n  
the swamp, beare. being abundant. Deer are now rare, 
but, are sti l l  occasionally shot, and w i ld horned cattle 
fire found wi th in  the l imits of the s wamp. These cattle 
feed upon the tenderer shoots of the canes. and dwell 
in consi derable herds. Bird life is abundant, and the 
n u m ber of serpents i s  extraordinary at certain seasons 
of the year. Various ditches have been dug for drain­
ing the canal, and at present access i s  obtained to Lake 
Drummond by Jericho Di tch, 12 miles long, 15 feet wide 
and 3 feet  deep. The first section of the swamp i s  com­
paratively open, having been burnt off. Graduall y  
the cane brake becomes t h i cker and t h e  reedy growth 
r!!sembles bamboo or papyms, the banks of t h e  d itch 
are for the most part very marshy;  the growth of young 
canes, hol l y  and mistletoe i s  notable. The water is  of 
It deep sherry color, and, strange to s ay, it is said to be 
hl'althy to drink, probably owing to t he infusion of 
j l l l l iper. The " Bl ack Gum S wamp, "  two miles from 
Lake Drummond, i s  most i mpressive, t he trees being 
tall and set close together. 

.. . . � . 
Paris Exposition Notes. 

Those who are fam il iar with Exposition work state 
that the Paris Exposition wi l l  not be in  ful l  worki n g  
order unti l J u ne 15, although i t  w il l  probably be s uffi­
ciently advanced one month from the opening, namely, 
May 14, to satisfy visitors. 

ArranKements, for admission to the Paris Exposition 
have now been made. Tickets wi l l  cost one franc each, 
and may be purchased in l lIany places all over Paris. 
Between the hours of eight and ten in the moming 
two tickets wil l  be required for adlll ission, and from 
ten to six one ticket on ly  w i l l  be required, but after 
six o'clock two tickets must be presented. When there 
are spectacles or exceptional attractions three to five 
tickets will be required. 

The American Section wil l ,  so far as possible, be closed 
on Sunday. Considerable effort was required to ob­
tain this concession. A by-law com pels the opening of 
all the exhibits on the seven days of the week, and 
even gi ves the  French authorities power to remove the 
coverings over the exhibits. The same rule appl ies to 
machinery. The Di rector-General of the Exposition 
has, however, given special permission to close the 
American Pavilion on Sunday. 

There is  an evidence of a great advance in prices dur­
ing the  Exposition, both in hotels and pensions. First­
class accommodations withi n a reasonable distance 
from the Exposition are going to be very expensive. 
An ordi nary boarding house w hich usually charges 
seven francs a day has n o w  made arrangements to 
charge t hirty francs. Those w ho are to spend some 
weeks at the Exposition wi l l  do much better by l iving 
a short d istance outside of Paris. The railroad com­
m u nications are excellent and trains  wi l l  be  run di­
rectly to the entrances. In  fact, i t  i s  a question if it  will 
not be more comfortable to l ive i n  this  way than to 
use the crowded means of communication in the · city 
proper. The scarcity of cabs and carriages wil l  be very 
great and the omnibus and tramways are allowed to 
carry only a certai n  designated number of passengl'rs. 

The regulations - undet· which photographers may 
pursue their pastime within the prec incts of the Expo­
sition have, at last, been formu lated. The use of hand 
came ras wil l  be permitted at a l l  ti mes, free of charge 
or restriction, but the use of apparatus standing on a 
tri pod will be al lowed only up to one o'clock. In addi­
tion, photographers of this class must obtain written 
permission from the Commissioner Gen l'ral and pay the 
tax, which has been fixed at five francs for one day 
or two h undred for the period of the Exposition. No 
exh ibit may be photographed without t he written 
authorization of the exhibitor and the interested 
persons must also obtai n from the foreign Commis­
sioner-General or Concessionaries, authorization to re­
produce their palaces or pavil ions. They assume all 
responsibil i ty for reproductions they may make and 
guarantee the Administrator of the Exhibition against 
all claims. These rules are certainly wIse and liberal 
and are in a marked distinction to the unfortunate con­
ditions of affairs at our own Exhibition in 1893. 

'eitutifit �mtrita •• 
SolidificatIo n of Hydrogen- Gall. 

A year ago Prof. Dewar liquefied hydrogen ; he has 
now gone a step further, and produced hydrogen as a 
solid. In an interesting series of experiments made be­
fore an audience at the Royal Institution on April 6, 
he showed how the gas could be solidified. He sur­
rounded the tube containing it with liquid air to pte­
vent the increase of heat and then applying a power­
ful air pump to the l iquid bydr:>gen he transformed it 
into a white opaque solid. The New York Sun, which 
cahled over an account of the experi ments, says that 
in discussing the question of the u tiI ity of solid h ydro­
gen in scientific research, Prof. Dewar said that the 
mere fact that its transformation frolD gas is interest­
ing because, it, is  the elementary body of the  lowest 
atomic weight. One of its uses was in the solidification 
of oxygen, and it could also be used in the separation 
of mixed gases. 

.. . . . •  
THE NEW ASSISTANT COMMISSIONER OF PATENTS. 
As we announced t wo weeks ago, Walter H. C ham ­

berlin, Esq. , of Chicago, was notUinated as Assistant 
Commissioner of Patents to succeed · Arthur W. Gree­
ley, Esq. , who resigned. There were many aspirants 
for the position, but the matter of a successor to )\fro 
Greeley was left to Com missioner Duell, the President 
considering that in view of the intimate relationship 
b etwel'n the offices t he h ead should be consulted. Mr. 
Chamberlin was well , k nown to Commissioner Duell, and 
he was satisfi ed of the latter's fitness for the posi t ion.  

The  new Assistant COulmissioner was bom February 
9, 1866, at Det.roit, Mich. He selected law as a profes� 
sion and was taken into the office oC the latP. Wel ls  W. 
Leggett, a son of the  former Commissioner of Patents, 
and a recognized attorney in the 'patent world. Arter 
graduating from the law course he was admitted to the 

ASSISTANT COMMISSIONER o-F PATENTS 

WALTER H. CHAIIBERLIN. 

bar in Chicago i n  1890 and at once began the 
practice of his profession. He contin ued i n  prac­
tice up to the present  ti me, making patent law a spe· 
cialty. He was endorsed for the posi tion which he now 
holds  bv the leadin� patent lawy ers of Chicago and 
elsewhere. Mr. Chamberlin favot'ed the appointment 
of Mt·, Duell as COl1ll ll issioner of Patents in 1897, and 
both he and the Commissioner have been warm friends 
for Rome yeal's, and t. he Commissioner considers that his 
new assistant will be very helpful to h i m  for carryin g 
out the policy which he had adopted. Mr. Chamberlin 
has already entered upon his new duties. We wish 
him every success in  his new office. 

Remarkable Metallurgical Experiments. 
SOllie i nteresting experiments were 'carried un in the 

laboratory of Mr. T. A. Edison, at. O range, N. J. , on 
April  7, by the agent of a German chemical concern 
who exhibited a new process of attaining great heat in 
an almost incredibly short time by the combustion of 
a secret chemio:lal com pound used in connection with 
powdered alumin i um. A cupful of the chemical was 
placed in a crucible, a small amount of powdered 
aluminium was added, and then a wrench about half 
an inch thick and six inches long, was placed in the 
crucible. A match was touched to the compound and 
violent combustion took place. I t  is  esti mated that 
the temperature was not far from 3000° C. At first 
sight these statements seemed almost impossi ble, but 
Mr. Edison writes us, " The process works well ."  

• 1 • • • 
T .... e Rotation of Venus. 

A t.elegram has been received at the Harvard Col­
lege Observatory from Prof. Kreutz, at Kiel, stating 
that h e  has information from Prof. Backlund, Director 
of the Observatory at Plll kowa, Russia, that, from an 
examination of spectrograms, Belopolsky has found 
the time of rotation of Venus to be short. 
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Automobile Newli. 

Steam omnibuses are used to a considerable extent 
in Algeria. 

The Acting Secretary of the Treasury has ruled that 
an automobile is not free of duty as a personal effect., 
but is free of duty as a household effect if used abroad 
by the owner one year or more. 
, 

An interesting use of the motor carriage is in del iv­
eri ng newspapers in long, straggling country districts, 
where it has proved invaluable. Two of the London 
journals have tried the plan with great success. 

Horseless carriages proved very successful in Bos· 
ton, during the heavy snows of last winter, the only 
difficu lty was after the snow began to m elt, the d rift.s 
neat' the curb making it troublesome getting near to 
and away from the sidewalks. 

The Automobile Club of America has issned a pamph­
let of fifty-six pages in the interest of good road agita­
tion. It contains a list of officers of the cl u b  and the 
various addresses delivered before that body. The 
pamphlet i s  a lmost entirely devoted to the improve­
ment of the highways of the State of New York. 

The Paris Exposition authorities have appropriated 
100,000 francs to ward the expense of the automobile 
section . This wi I l be some 30, 000 francs s hort of the 
estimated deficit. The Automobi le. Club of France has 
agreed to carry ont the programme practically in its 
original form. 

The pl' incipal factor of agitation i n  Tokio at pres­
ent  is  street rail ways ; applications have been sent i n  
for permission t o  put down about 200 m iles in all i n  
the city. T h e  system proposed i s  electrical. Whet.her 
the scheme will get beyond the regions of talk or not 
In the very near futUl'e is more than one can say. The 
proposed cost of imtal Iation is 15.000,000 yen . The 
French have shown a good deal of e nterprise in try­
ing to int.roduce French-made vehicles in  Japan. 
Abou t a year ago a Frenchman brought a motor street 
carriage to Tokio ; aft.er showing it off in the  streets 
of the city for about a month or so, and finding no 
purchaser, he suddenly packed it up and took it  back 
to Fmnce. This gentleman is now in Tokio again wit h 
a "  Serpol Iet " street rail way cal', and has shown what 
can be done with it. The local papers speak well of 
the machi ne, but I ex pect nothing but e lectricity will 
find favor with the city authorities. 

The new automobile service in the Soudan , between 
Kayes and Bammako, on the Niger, has been recently 
inaugurated , and a communication from Kayes, dated 
the thirrl of February, states that Governor C haudie 
had just returned from a voyage in which he had laid 
out certain new territory, and in the course of w hich 
he inaugu rated t.he new automobile system for the 
transportation of passengers and merchandise between 
these two points. The governor and party left from 
Bam mako on the 22d of January an d arrived in two 
days at Kiti , makin g  about 90 kilometers per day on a 
six hours' run. From this  point he passed to Toukouto, 
and finally arrived at Kayes on the 27th of January, 
the whole trip taking t h us about five days. Upon his 
arrival the govornor expressed h imself as greatly 
p ieased with the rapid ity and facility of the new sys­
tem, and recalls the fact that on a former tri p to the 
Niger it rl'q u i red fifteen days to cover the same route. 
By this system the Senelral is brought into connection 
with the Niger, the district passed through being one 
which had not been reached heretofore by water or by 
railroad, on  account of the rapids of the Senegal and 
the moun tainous mass called Fouta·Djalon, wh ich 
separates the t;enegal from the Niger. The automo­
b i les for this system were constructed by a Paris  finn, 
and were installed under the d irection of M. Fel ix  
Dubois. 

• • •  I". 
The C u rrent Su pplement. 

The current SUPPLEMENT, No. 1268, is opened by an 
article on the Pan-Alllerican Exposition, accom­
panied hy engra\'ings of a number of v iews in the 
grounds and also of the buildings. " Power Consump­
tion and Comparative Costs of the Automobile De­
livery Wagons," is by Prof. George F. Sever. " Ed u­
cational Vahws, " is by Prof. W. Le Conte Stevens. 
" One Hundred Years of Achievement of American 
Glass Manufacture," is by C. A. Tatum. " The N eo­
lithic Epoch in Ancient Egypt," is an interesting and 
fully i l l nstrated article . . . Earthquake·Sounds," is by 
C harles Davison. 
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RECENTLY PATEN TED INVENTIONS. 

Bicycle-Appliances. 

AUTOMATIC SAFETY APPLIANCE FOR RAIL- struction i. cheap; for it requires only two moldings of 
WAYS.-GIDEON S. JEFFRIES, Reading, Penn. This different width, joined together at the corner. 

BRAKE. - MARTIN FESLER, Salt Lake City, Utah. 
The brake Is of the hack'pedaling type, and comprises a 
flanged axle and a sleeve baving a housing at oue end. 
one wall of which is  provided with eurved slots. Ou the 
sleeve a hub is mounted having limited movemeut. In 
the housing are pivoted spring-pressed levers adapted to 
engage the flanges of the axle. Projection. carried hy tbe 
bnb extend into the housing of I the sleeve and engage 
the brake levers. 

invention is au improvement in a mechanism previou.ly SHEARS.-JOHN T. SCHNORR, Sandusky, Ohio. The 
devised by Mr. Jeffries, iu which the application of purpose of the Invention i. to provide shears in whIch 
the air-brakes of a train can be controlled Independently tbe blades will cut true with a pronounced shear or draw 
of tbe engineer or other person u pon the train throngh cut and also prevent the edges trom crossing each other 
the medium of an obstrnction upon tile track, whereby r and wearing away. The blade and handle 'of each sec­
the air in the train· pipe is released to pet tbe brake •. The tion are in alinement. An arm or projection is extended 
improvements are to be found in the relation of the valve laterally from each section and i. situated at the bases of 
to the lever engaged by the track obstruction, the valve the blade�. 'rhe arm. are extended in the same direc­

Elect rical Apparatus. 

MEDICAL GALVANIC BATTERY.-HARRY BENTZ, 
Manbattan, New York city. This battery, designed for 
medicinal purposes, comprises a number of sets of c�1l8, 
all mounted on a single support. Tbe cells of each set 
are connected in series. A circuit-closer controls a cir­
cuit througb one or all of the sets of cells. Another cir­
cuit·controller closes the circuit through one or two of 
the sets of cells. independently of the other cells. The 
current strength can be easily changed or regulated. 
'I'be electrodes can be placed upon any portion of the 
body or bead. 

ARC·LA MP.-EDWARD L. BOWEN, McComb City, 
Miss. The invent.or has provided a simple, ingenious 
device for automatically regulating and controlling the 
carbons to produce a constant light. Tbe device is par­
ticularly adapted for searCh-ligh ts, magic lanterns, and 
tlle like. The mechanism consists of spring.actuated 
gearing which is operated antomatically as tbe current is 
cut out by the burning away of tbe carbons. 

having a limited movement independently of the lever. 

L 0 C O M  0 T I V E STEAM-BOILER.-EMMANUEL 
FOURE and HENRI 'fHUILE, Alexandria, Egypt. The 
inventors have combined an electrical and a steam loco­
motjve for tbe purpose of producing an engine of great 
power. The largest portion of tbe energy is furnished 
hy steam directly led to tbe main driving-axles. Un­
questionably the most important adjunct of an engine is 
the boUer. B) means of their boiler, tne inventors state 
that 2,000 horse power can be attained continuously and 
in working practtca. The boiler in question is charac­
terized by three snperposed cylinders, the lower two of 
wbich are wholly tubular. 'rhe arrangement enables 
the inventors to employ driving-wheels Of larger diame­
ter than tbose at present in use, witbout alteration of 
the slide-valve mechanism. 

AUTOMATIC AIR-aPE COUPLING FOR CARS. 
-JOHN W. SPURLOCK, Ty Ty, Ga. The coupling­
heads are rectangular in sbape and are each provided 
with two prongs projecting from the lower corners of 
the head and having their inner and top faces beveled. 
A beveled prong projects from one upper corner of the 
head. The mating members of the coupling first engage 
their prongs witb each other, tbese prongs serving as 

Mechanical Device.. 
guides. 'I'he simple act of disconnecting two coupled 
cars will separate the coupling-heads and thns dis-

DRIVING· GEAR FOR MOTOR-CARRIAGES. - connect the air pires. Pipes can be coupled even on 
ROBERT E. TWYFORD. Pittsburg, Penn. The ohjects 
of the invention are to produce a motor-carrlage in which 
all the wheels can be used for traction purposes, in whicb 
a large variation in speed can be quickly obtained, and to 
provide a simple and effective brake and a power steering 
device controlled by a hand-lever and furnished with a 
safety mechanism wWch is designed to prevent too 
great a throw of the steering-axle. A single lever con­
trols all the speeds, and reverses the carriage. More 
power can be profitably applied to driving tbe carriage, 
by making all t.he wheels driving wheels. The power­
steering gea r insurrs rapid and certain steering. 

ADVERTISING DEVICE. - ALBAN HEIBON and 
LANCE J. TOFFELMIER, San Leandro, Cal. The de­
vice is actuated from a movjD� door in a store, ruilway­
car, public building, or ot"er place, and is a.ranged to dis­
play different advertisements in succession. Tbe ma­
chine consi.ts of an intermittently-revoluble cylinder on 
which advertising cards are carried. A star-wheel is 
mounted on the cylinder. With a slide moving trans­
versely to the cylinder, a three-armed lever is connected. 
Shoes are engaged by opening or closing a door or window 
to impart a swjngillg motion to the three-armed lever 
and move the slide transversely in its bearings to im­
part an intermittently rotary motion to the star-wheel 
and cylinder. 

EGG-BEATER.-THOMAS HOLT. Tarrytown, N. Y. 

curves. 

Miscellaneous I nventions. 

BINDER-FRAME.-HARVEY P. JONES, Chicago, Ill. 
By means of this binder. frame any number of loose 
leaves can be properly bound together, although any of 
the leaves can be removed when desired. The binder-
frame comprises superimposed clamping-bars for'clamp­
ing leaves between tbem. Posts are carried by one of 
the bars. Fixed guideways are located near one side of 
the otber or movable bar. 'fhe posts extend through the 
movable bar and engage the flxed guideways. A right 
and left hand screw-rod is journaled in the Ijlovable bar. 
Clamping-nuts secure the pOSts opposite tbe fixed gUIde· 
ways. The clamping. bars are readily opened or closed 
for removing or insertinl! leaves and for secnrely binding 
the leaves together, one of the bars being locked to the 
other by means of the n uts and posts. 

SOUND-REPRODUCER. - FREDERICK W. NOLTE, 
Victoria, British Columbia, Canada. The invention pro­
vides for phonographs, graphophoneB, and like instru­
ments in which a gravity-reproducer is used, a repro­
ducer by means of which the sOllnd-waves can be taken 
from each side of tbe diaphragm in contradistinction to 
takiug the sound-waves from only one sirle of the dia­
phragm. 

PROCESS OF TREATING GOLD ORES.-CHARLES 
WETH ERWAX. Best, N. Y. The ore is digested nnder 
steam.pressure in a solution of soluble glass with the ad­
dition of a caust.ic al kali. Tbe gold is more completely 

Two ring-like beaters are so spaced that, wheu rotating, 
one side of a beater will pass into the circle of tbe other 
beater. Eacb of tbe beaters is transversely corrugated, 
witb the opposite sides arranged at an inclination to the 
radial line. Guard·plates attached to the frame have 
tbeir inner surfuces curved axially of the beaters. liberated from its combination with other elements 

which render the ore dlffioult of treatment by the nsual 
VENDING· MACHINE. - WILLIAM McC. MACK, reagents and is so prepared for recovery by the usual Bridgton, Me. Tbe invention IS a coin·controlled vend- I ' 

ing·macbine for cigars. The machine is so arranged that I 
means. 

a single cigar or a number of cigars can be discharged BRAKE·�HOE.-JAMES F. MORRISON and ANDREW 

upon the deposit of a coin of certain value. The device J. ALLEN. Chicago, IIi . The object of tbe invention is 
for con taining and vending the cigars comprises a n um- to provide a composition brake· shoe arranged to prevent 
ber of hoxes of different prices and grade.. 'rbe coin- the shoe from undnly wearing the tire of the wheel and 
chutes are so constructed that any coin deposited, from disintegration. Thc composition consists of com­
smaller tban the �oin for WhICh the chute is inteuded minuted iron, Rs;:>haltum, and sulfur to render the as­
will be discharged without placing the macWne in oper- phaltum impervious to oil or acid and to allow the �hoe 
ative condItion. to be subjected to an increased temperature when in use. 

H,AT-�EWING MACHD iE. - EDMOND G. O'DON- DOOR-SPRING. - FRANCIS and HENRY F. KEIL, 
NELL, Fall River, Mass. Tbe sweat-band bas heretofore Bronx, New York city. In spiral door.springs, the 
been sewn in to hats having a roll-brim, by hand, ow- block secured to one end of tbe spring is extended 
ing to the difficulty of reaching under the b rim to the throu!l:h a bracket in which it may rotate. 'I'he portion 
base of the crown, at wWch point the sweat-band is extended above the bracket is made angular or is pro­
sewed. Tlle inventor has overcome these objections in vided with a cbannel to receive the head of a rin in­
a macbine having a frame comprising an upper arm and a I serted in a hole in the bracket in order to hold the spring 
lower arm, tbe former carrying the needle and presser- under its adjusted tension. These pins, being wholly de­
foot and being projected ont beyond tbe latter arm. which tachable, are often lost. The present invention avoids 
serves to carry tbe work and also the stitcb·forming de· tbese difficulties by so constructing the device that tbe 
vices. The needle and presser.foot bars are provided with holding-pin cannot be wholly detached by accident. 
arms projected inwardly to tbe end of tbe lower arm and 
carry the needle and presser-foot, so "" to hold them 
under the brim of the hat and caube them to work at the 
very base of the crown. 

ENVELOP - FEEDER. - WILLIAM J. BULMAN, 
Winnipeg, Manitoba, Canada. The invention is an im­
proved deVIce for automatically feeding en,elops to a 
printing-macbine. Tbe feeder is adjustable to different 
"zes of envelops. The envelop-feeder comprises a base 
and a front board. Partitions are adjustably mounted on 
the front board, and envelop-supporting plates are 
carried on certaiu of the partitions ;  and adjustable stops 
on tbe other partitions. On a feeder-bar, longitudinally 
and transversely movable, feeder-blades are adjustably 
mounted and extended Imderneath the supporting-plates. 
Adjustable spring·flngers, movable upwardly, are carried 
by the blades. 

Rallway-ApplIauces. 

M A I L · B A G  CATCHER AND DELIVERER.­
THO!lAS F. MAGUIRE and ROBERT E. GLOVER, Ports­
mouth, Va. A swinging-arm is so mounted that when 
lowered it will he received by a seat-plate, and is pro­
vided witb a cusbion for tbe arm, arranged to sustain 
the back-jlU' of the arm in receiving a bag. The bag is 
caught by a receiver consisting of a fork havillg tines 
converging toward their inner ends. and provided at 
these ends with a recess to receive tbe bag-supporting 
ring and in advance of the recess, with a latch by wWch 
to secure the ring when in the recess. The arrangement 
of latch-devices operates to avoid any error in setting 
the bag to be caught by the train or the receiving devices 
In ordl'r properly to tr.ke the bag from the train. 

HORSESHOE AND PAD. - MICHAEL HALLANAN, 
Manhattan. New York city. The improvements devised 
by the inventor in horseshoe pads are designed to meet the 
views of horsemen who prefer ventilation. Automatic 
ventilation is effected by a yielding diaphragm, flexed at 
each step alternately to eject the air from an int��ior 
chamber and to draw in fresh air to the natural foot. 
The diaphragm is protected from undue strain by a 
guard flange, wWch receives the major portion of the 
wear. 

A second pad has been patented by the inventor, 
which is constructed on new lines. The distinguishing 
featnre is a leatJier shoe, built up in layers and combined 
with a rubber pad. Tbe whole arrangement serves to 
minimize tbe jar on tbe horse's foot and to deaden the 
noise. 

FLASH-LAMP.-CHARLES KLARY, Rue Taitbout 13, 
Paris, France. The apparatus which forms the subject 
of this invention is essentially characterized by com­
bined devices for producing tbe instantaneous deflagra­
tion of the lighting or flash-powder and tbe subsequent 
operation of a smoke-retention device. A vivid light is 
obtained at exactly tbe proper moment without interfer. 
ence by the very strong emission of gas and smoke pro­
duced by the combustion of the lighting-powder. The 
apparatus is therefore suitable for photographic work. 

BOX-CORNICE.-CHRISTIAN M. PRUSTMAN. Lexing­
ton, Neb. 'rhe cornice comprises a rake-molding and an 
eave-molding of different width. The rake-molding is 
arranged for attachment to the side of the rafter and at 
an angle thereto. The eave-molding is arranged for at­
tachment to the square end of the rafter, the moldings 
being joined at the COrner in mlter-faaWon. The COD-

tion and the sections are connected by a pivot- pin at the 
ends of the arms. A nipper-blade Is attached to the end 
of each arm, tbe blade. working with each otber as the 
sections are moved on the pivot. 

Q O M B I N A T I O N-TOOL.-PATRlCK H. WALSH, 
Scranton, Penn. The tool i. arranged to enable a car· 
penter readily to obtain various angles of timber, the 
lengtb of rafters, and other desirable measurements 
when framing a house. The tool comprises blades 
standing at right angles and slidable one relatively to the 
other. A triangle has its sides pivotally connected, the 
hypotenuse being made in sections pivotally connected 
WIth each other and with the blades. 

HUB-ATTACHING DEVICE.-JOHN A. WEITZEL 
and ULYSSES G. SMITH, Danville, Penn. The purpose 
of the Invention is to provide a device for monnting 
hubs on spindles, and pru-ticularly for attaching vehicle­
hubs to the spindles of the axles. To this end the in­
ventors employ a collar with a .locking device to hold it 
on the spindle, and a peculiarly-constructed pawl.and. 
ratchet device arranged to control the locking-device. 

WOOD-PLANE.-HERRERT M. COE. Phrenix, Arizona 
Territory. Tbe invention is an improvement in planes 
or spoke·shaves adapted for planing or shwing on circu­
lar or flat bodies. The plane-bit is secured npon a 
cross· block held in a frame. A flexible bed-plate ex­
tends rearwardly from the cross-block. The bed-plate 
can be readjusted to conform with the shape or size of 
the surface to be planed. 

SHIRT.-WILLIAM R. CHAPLAIN. JR., Easton, Md. 
The invention provides a detachable bosom for shirts. 
By means of this arrangement one can use a number of 
bosoms of different fabrics or designs with a single sbirt 
body or a smaller number of bodies without increasing 
the thickness of material at the bosom, at the same time 
avoiding a bnlky appeg,rance at the neck-bRnd. 

WOVEN FABRIC.-MAUD R. HAR'rz, I1chester, Md . 
The inventor has devised a fabric comprising bristle. ar­
ranged in such manner as to provide a .-arying degree of 
flexibility transversely of the fabric, so that the garment 
lined with the fabric will hove varying degrees of fleXI­
bility. This fabric is particularly adapted for shirt­
collars, but is also nseful for lining cloak and coat 
collars, or articles in which different degrees of stiffness 
are desired to retain the shape. 

LUBRICATOR.-JAMES W. McDONALD and ROBERT 
C. HAWLEY, Pueblo, Colo. Tbe lubricator is of that 
class in which the lubricant is forced to the point to be 
lubricated by fluid-pressllre, the lubricant being pnmped 
into a tank in which the flUId pressure is established and 
from wbich the oil is fed. The Illbric�tor comprises an 
oil-tank having a concave bottom. A steam.pipe leads 
into and extends nearly to the bottom of tbe tank. A 
sight.tube has connection with the tank and also with 
a steam-pipe. A pump supplies oil to the tank. A spring. 
pressed valve in the bottom of the tank is adapted to 
open and close with each .troke of the pump, whereby 
a uniform pressure and continnous feed of oil are ob­
tained. 

GARMENT-SUPPORTER. - JACOR A. THOMAS, 
Reading, Penn. The garment-supporter, for ladies' 
waists and skirts. consists of a hel t and a base-plate 
having upper and lower flanges b.v which it is held on 
the belt. The flanges are formed with apertures; and 
one of the flanges is separated between its ends, a dip 
being formed between these separated sections. A pin 
is adapted for attachment to an upper garment and is se­
cured to the clip. Inverted U.shaped clasps are adapted 
for attachment to the garment, having side member. 
jonrnaled in the apertures. Keepers a., formed in the 
ends of one of tbe flanges and are adapted to engage 
with the other side members of the clasps. 

DOOR-STOP.-FRANKLIN E. BEATTY, Philadelphia 
(Mount Airy), Penn. The invention comprises a catch 
of peculiar construction which is mounted upon the 
door· stop to hold the door open and which is released by 
shutting the door. The catch is held by a spring whicb 
will yield, when sufficient force is applied thereto, and 
thus act upon the catch to move it "idewise a sufficient 
distance to release it from the keeper. 

BATH-CABINET. -ARCHtRALD C. FLOYD, Columbia, 
Tenn. The cabinet has a flexible cover and devices for 
holdiug the cover distended. The cover can be readily 
removed to be washed or stored in compact form. An 
automatic opening makes ingress and egress easy, so that 
the cabinet can be used witbout assistance and without 
danger of overbeating. 

HE.N'S NEST.-WILLTAM R. PETTY, Carlisle, Neb. 
The nest comprises a box having one end partly closed. 
A gravity-door in the end is formed with a keeper on its 
inner face. A swinging partition depends from the top 
of the box; and a latch-rod on the partition is inserted 
through the end of tbe box to engage the keeper of tbe 
door, to hold the door in raised position. Stops limit 
the movement of the partition and prevent the with­
drawal of the rod from the end of the box. 

END-GATE }j'ASTENING. - JAMES O. LEFEVRE, 
New Paltz. N. Y. The invention is a fastening which 
serves to secure the end· gate by drawing the side-boaros 
of the wagon t0gether, thUR binding them again.' ' __ Ie 
edges of the end.gate. 'I'he invention invol%" novel 
features of construction by which a most effective appli . 
ance is produced. 

FOLDING BRACKET - SHELF. - WILLIAM A. 
PETRIE, Petoskey, Mich. This shelf has a back frame 
with bearings and guideways . A shelf has a pintle 
mounted to turn in the bearings, the pintle tErminatin� 
in crank-offsets. A brace is pivotally connected with 
the shelf at one end and is mounted to slide at its other 
end in the guideways. Springs on tbe back frame press 
the crank-offsets to holrl the shelf in eith.r an nppermost 
closed position or in'a lowermost exte"ded position. 

ARTIFICIAL TOOTH. -THOMAS STEELE, Red Bank. 
N. J. The tooth Is provided with a chamber and a slo ... 

2.5 1 
in its under face communicating with the chamber. The 
inlay or fastening for tbe tooth consists of a body ar­
ranged to extend beyond the inner face of the tooth. A 
nnmber of ancboring-arms project from t he body and 
extend within the cham her of the tooth. The construc­
tion is sucb tbat the tootb, when forming a portion of 
bridgework, will be pORitively held against movement. 

C ARBURETER.-WILLIAM HENRY WOOD, Manhat · 
tan, New York city. This apparatus for generati ng 
ilInminating and fuel gas comprises a tank containing a 
bell lifted by .eparate power and designed to descend by 
gravity. The bell is provided wit-b au inlet-valve to ad­
mit air upon lifting the bell. A hydrocarbon is actuated 
by the bell, and a vaporizer haE a valved connection 
with the interior of tbe hell to charge the vaporizer with 
air from tbe hell. The pump al @o discharges into the 
vaporizer to vaporize the hydrocarbon and to mix the 
vapors with the air to form tbe desired gas. 

LOCK-GATE.-'I'HOllIAs 'I'. STODDART. Ottawa, On. 
tario, Canada. The inventor has sought to provide 80 
automatic lock.gate for canall, which will facilitate the 
opening and closing of tbe lock, and which will dispense 
with the use of chains, swinging arms, crah.wrenches, or 
moving macbinery. The gate is hollow, and is mounted 
to swin!� in a vertical plane. Tbe hollow shaft of the 
gate is arranged for connection with a fluid.snpply. An 
air-pipe opens into the outer air and extends through tbe 
sbaft. The pipe has branches opening into the gate. 
The gate, wben fllled with water, falls by gravity, where­
upon tbe water is nllolVed to rUII off. By pumping out 
tbe air the gate rises. 

TABLE-ADJUSTER.-WILLIAl\I H. WYATT, Man. 
hattan, New York city. The purpose of the invention 
ill to provide a device hy means of which billiard tables 
can be quickly adjusted, without being subsequently dis· 
turb£d by vi bration either of tbe table or building. The 
inventor employs a screw with a sperical head set in a 
concave step. On these latter parts are interchanging 
ribs and grooves, disposed radially with respect to the 
axis of the screw and designed to hol l the screw securely 
to prevent the effect of vibration. 

MAGAZINE·CAMERA.-RELLA W. BALCH and JOHN 
J. MERRILL, Neillsville, Wis. The plates in tbis cam­
era, after having been exposed, drop npon a bed or sup· 
port which, nnlike the supports of cameras hitherto con · 
structed, form part of the magazine. Hence, when all 
the plates have been exposed. and have dropped. the 
support can be swung upwardly so as to restore the plates 
to the magazine. The construction bas the advantal!e 
of enabling the photographer to remove the magazine 
with the exposed plates in broad daylight and to insert a 
new magazine. 

WHIFFLETREE ATTACHMENT. -· ·ERNST F. 
BAUERLE, Strong City, Kans. Tne purpose of tbe in­
vention is t,o provide a means for preventing the faning 
of the reins beneath the singletrees, the invention heing 
adapted particularly for UBe in connection with pairs or 
teams of hOl'lles. Tbe device provided is a rein.guard. 
comprising a pivoted bar'having its ends in slidable con­
nection witb the adjacent ends of the singletree. 

CL A M P.-THEODORE DICKMAN, Wapakonelll, Ohio. 
rrhe purpose of the invention is to provide a means for 
clamping together the parts of troughs and like structures 
which are built of staves held togetber by tie-rods. The 
invention is composed of a clamp-iron which enga�es 
the top ,tave8 and receives the strain of the cross and 
bolting tie rods. 

FISHING·REEL AND REEL-REST.-JASPER HOWE, 
Tacoma, Wasb. The reel, instead of being hung on the 
side of tbe rod as usual. is mounted in the center, so t"at 
the rod is halanced. Hence, in reeling, the crank i. also 
at the center, and the customary wabbl ing is avoided. 
A simple form of c];ck is provided which can be set 
hard aud sort. whereby a running reel can be instantly 
obtained, A brake is substituted for the ordinary drag, 
which brake is operated hy the little finger of the band 
operating the rod ,  enabling the angler to bring a tis ' 
unier control at all times. The gearing is mounted wit I I  
tbe least possible friction, together with means for oiling 

Design •. 
SPOON-HOLDER. - WILLIAM H. LOONIE, Wap­

pinger's Falls, N. Y. The design provides a device for 
attachment to a vessel, which device is essentially a rest 
which prevents the spoon ftom falling into the vessel. 

NOTE. -Coples of any of these patents will he rurn­
ished by Munn & Co. for ten cents each. Please state 
the name of tbe patentee, title of the invention, ana date 
of this paper. 

NEW BOOKS ETC. 
THE SH IPPING WORLD YE A R  BOOK. A 

Desk Manual in Trad e, Commerce 
and Navigati on. Edited hy E van 
Rowlanrl Jones. L0ndo n : Shi pping 
W orld Office. 1 900. 12mo. Pp. 
1 184. Price $2 . 

This valuable book which is now published for the 
fourteentb time contains complete new tariffs of several 
countries, rules giviug the loading of the several types of 
vesse1s_ lists of vessels built or in the course of con.truc­
tion for tbe navies of the world, the world's sbipping 
during 1899, a port directory of the world, various tables 
rules, etc., shipping laws and other information wWch 
cannot but prove of the greatest value to all who are en­
gaged in, or in any way int�rested in navigation or ship­
ping industries. 
THE PRINCIPLRS AND PRACTICR OF AR' 

TIFICI AL  ICE M AKING A ND RJ<;FRIG· 
E RATION. By Lewis M. Schm irlt ,  
Ph. B.  Philad elphia : Philadelphia 
Book Company. 1900. 8vo. Pp. 
232. 87 ilI 11 strations. Price $2. 50. 

In the preparation of this volume the central idea has 
been t.o produce a reprei!Cntation of the status of the art 
of mechanical refrigeration and ice making as it is to­
day. The book comprises the principles and general 
considerations of practice as shown by particular systems 
of apparatus; and insulation of cold storage and ice 
houses, refri�erators, etc., other usef'll information and 
tables. TM book is a most excellent one, and is sure to 
'be of the greatest possible value to all who manufacture, 
own or lUll ice-makinll: plants. Tbere is also a IlCction 



devoted to liquid air. There seems to be no immediate 
prospect of this becominl( a serious competitor of ice. 
INDICATOR DIAGRAMS. A Treatise on 

the Use of the Ind icator and its A p­
plication to the Stea.m Engine. ,By 
W. W. F. Pullen. Manchester, Eng­
land : Scientific Publishing COlll­
pany. 1890. Price $2.40. 

There are already a large number of books upon the in­
dicator, but there always seems to be a genuine oppor­
tunity for a new and helpfnl contribution to the litera­
ture of this subject. The autbor gives the result of hIS 
experience and tbe larl(e number of illustrations anll reo 
productions of the dia�ams will assist those who may be unfamiliar with the use of the indicator, to obtain a 
very competent knowledl(c of the subject. 
KANT AND SPENCER. Bv Dr. 

Caruso Chicago : O pen ' C ourt 
J i shing Com pany. 1899. 16wo. 
105. Price 20 cellts. 

Paul 
Pnb­

Pp. 

Kant will ever bave an important place in \he history 
of modern philosopby, and the keynote of his success is 
thoroughness, holding tbat all philosophy must be based 
upon facts. Mr. Spencer on the contrary has been. ac­
cording to Dr. Carus, deficient in thoroughness and earn­
estness. 
VOLUMETRIC A NALYSIS. By Joh n  B. 

Coppoc k, T. C. S. London :  Whi t­
taker & Company. New York : The 
Macmi l lan  Com pany. 16mo. Pp. 
92. Price 50 cents. 

This is specially adapted to the requirements of stu­
dents entering the science and art courses in England, 
bllt the book will prove useful to American readers not­
withstanding this drawback. It is one of the best and 
simplest treatises we have ever seen on the subject. 
FERRIC AND HELIOGRAPHIC PROCESSES. 

A Handbouk for P hotograph ers, 
Draftsmen and Sun Printers. By 
George E. Brown, T. I. C. London : 
Dawborn & Ward , Limited. 1900 . 
16mo. Pp. 130. Price 80 cents. 

This is a most valuable book in which are given ex­
amples of tbe work which can be turned out by varions 
processes, including full dIrections for doing the same. 
A tboroughly practical book on tbis subject has been 
needed for some time. 
GEOLOGICAL SURVRY OF CANADA. An­

n ual Report. New Serip.. Vo\. IX. 
1897. Large 8vo. Pp. 10�6,  aecom ­
panied by 8 m aps and 12  plates . Price 
80 cents. 

The portly volllme before us gives an excellent idea of 
the work which is beinl( done by tbe Geological Survey 
of Canada under the direction Qf G. M. Dawson, LL.D., 
F.R.S. The reports are fully illustrated and wil! prove 
of value t.o all wbo are interested in tbe wonderful 
mineral resources of Canada. 
THE SOUL OF MAN. An Inve,.trgation of 

the Facts of Phy�i ological a nd Ex­
perimental Psycholog v. By Dr. 
Paul Caruso Chieag-o : OjJen Court 
Publishing COTl lpany. 1900. 12mo. 
Pp. 482, 182 i l lu�tl'ations. Price 75 
cents. 

bly the most. valuable reference book relative to our ex· 
port trade whicb hill! ever been issned, giving as it does 
views of a vast number of delegates from thirty-eight 
foreign governments. 
PRACTICAL STAIRCASE JOIN ERY. Edited 

by Paul N. H a�luck. New York : 
Cassell & Company. 1900. 16mo. 
Pp. 160. 180 illustrations.  Price $1.  

The editor has performed his task in a creditable man­
ner, and it is one of the best and most easily understood 
books which we have seen on the subject. Stair build­
inl( is not such a very intricate subject if tbe principles 
which underlie it are properly. understood. 
THE FILTRATION OF PUBLIC WATER 

SUPPLIES. By Allen Hazen. New 
York : John Wiley & Som. 8vo. 
Pp. 321. Price $3. 

There is no sllbject at present confronting the water­
supply engineer more important than filtration, and the 
author has performed.a signal service for engineers in the 
prodllction of so admirable a book. Tbat it is in its tbird 
edItion is a snfficient guarantee of itA excellence. Tbe 
subject is making such rapid .trides, and there is such 
a widespread interest in it, that it is to be hoped that a 
fourth edition outlining still 'further progress may be 
called for. it is profusely illustrated. 
ELECTRIC WIRING, FITTING, SWITCHES 

AND LAMPS. By W. Perren Maycock, 
M. I. E. E. London : W hi ttaker & 
Com pany. New York : The Mac-
mil1an Company. 1899. 16mo. Pp. 
461), Price $1. 75. 

This is a practical work for electric-li�ht engineers, 
wiring and fitting contractors, consulting engineers, etc. 
It is profllBely illustrated by 360 illustra�ions, and gives 
the wiring rules of tbe Institntion of Electrical Engi­
neers. Of course Englisb practice is dealt with, but 
American engineers can gain many helpful facts from it: 
AN INTRODUCTION TO THE STUDY OF 

CENTRAL STATION ELEC'l'RICITY 
SUPPLY. Bv Albert Gay, M . I·. E. E. , 
and C. H. Yeaman, A. I. E. E. LOII -
don : Whittaket· & Company. New 
York : The Macmillan Company. 
1899. 12mo. Pp. 467. Price $3. > 

A very tiruely work, dealing of course witb English 
practice, but none the less valuable on this account. It is 
illustrated by 200 engravings. The book is written by 
two very practical electrical engineers, and the result of 
tbeir labors is an eminently useful book de�ling with 
tbe problems which arc �onstantly occurring in all central 
station work. It is a book which can be recommended. 
MAN AND HIS ANCESTOR. A STUDY IN 

EVOLUTION. B,- Charles Morri!'. 
New York : The Ma cmillan Company. 
1900. 16wo. Pp. 238. Price $1. 25. 

An effort has been made in the present volume to pre· 
sent the subject of man's origin in a popular manner, to 
dwell on the various significant facts that have been dis­
covered since Darwin'8 time, and to offer certain linea of 
evidence never before presented in this connection, and 
wbich seem to add much strength to tbe general argu­
ment. The subject is of widespread interest, so that the 
present brief and plaID presentation of it will be accepta­
ble. 

This is tbe second edition of an important book which THE C RIMINAL : HIS PERSONNEL AND 
Is publisbed in inexpensive form. The writbgs of Dr. ENVIRONMENT. A S C I  E N T I F I e  
Carns is well known. STUDY. By Angust Drah ms. With 

THE SIXTH A NNUAL REPO RT OF THE an i ntroduction by Cesare Lombroso. 
COMMISSIONER OF P UBLIC ROADS OF New York : The Macmillan Company. 
THE STATE OF NEW JERSEY. By 1900. 12mo. Pp. 402. Price $2 . . 
Henry 1. Budd,  Stat e Com missioner, There is uo more serions problem confronting society 
Trenton,  N. J. 1899. 8vo. Pp. �37. tban that of the criminal, and the classic works of Lom-

The public roads of tbe State of New Jersey, together broso have revulutionized onr ideas regarding tbe way 
with Lhose of Maryland, are in many ways the model they should be treated. Lombroso has set his seal upon 
roads of the United States, and the improvements which the book and this is snfficient to emphasize its impor­
are constantly being made are most remarkable. Tbe tance. The author, who is resident chaplain in the San 
book is filled with valuable matter, many of the illustra- Quentin Prison,Cal.,has had ample opportunity for mak­

tions showing the roads before and after improvements I inl( exhaustive stndies,and he has improved his opportuni­
were made. The figures, etc., which are given will tie� so as to gather an almost unriv�led collection of data, 
prove of value to all those who are interested in good whIch be has collated and arranged ID readable form. The 
roads. philosophy of crime, criminal classification and catego­

ries are all admirably treated, as well as demography of 
crime, hypnotism, punishment, reformation and preven­
tion. 

MAN AND THE COSMIC PRINCIPLE. By 
C. A. Bow� h er. Cham paig-n, I l l . 
1899. 16mo. Pp. 155. I llusrrateu. 

METEOROLOGICAL OBSERVATIONS MADE 
A..T THE ADRLAIDE OBSERVATORY 
AND OTHER PLACES I N  SOUTH Aus· 
TRALIA AND THE NORTHI<;RN 'rERRI' 
TORY DURING 'J'HE YEAR 1896 UNDER 
l.'HE DIRECTION OF CHARLES TODD. 
Adelaide. 1899. Quarto. Pp. 176, 
maps. 

ELECTRIC WIRING. Bv Ceci l P. Poole. 
New York : Power '

Pu bli�hing Com­
pan y. 1900. 18mo. Pp. 101. Flexi­
ble leather. :Price $1. 

ThIs book represents an honest effort upon the part of 
the author to explain the computations of wiring to tbe 
unitiated, and to present III shape for convenient refer· 
ence tables aud formnlas for the use of engineers, in­
cluding wiring tables for alternating cnrrent motors 
and tables showinl( tbe corrected drop in conductIVe cir­
cuits. The autilOr has succeelled admirably in his efforts 
and the book will certainly be at tbe rigbt band of all 
those who have to work out the difficult problems of elec­
trical wiring problems, which are increasing every year. 
OFFICIAL PROCEEDINGS OF THE INTER-

NATIONAL COMMERCI A L  CONGRESS. 
A Conference of all Nations fOJ' the 
Extension of Commercia l  Intercour$e, 
held nnder the Auspices of the Phi la­
delphia Commercial  Mnseum in the 
City of Phi ladelphia. Philadelphia : 
Commercial 1\1 useum. 1899. Quarto. 
Pp. 442. Price $2. 

As Is well known, the International Commercial Con­
gress was beld in connection with the National Export 
Exposition, which was held in Philadelphia from October 
12 to November 1, 1899. The volume before us is proba-

OUTLINES OF INDUSTRIAL CHEMISTRY. 
A TEXT' BOOK FOR STUD\l,NTS. By 
Frank Ha.n Thorp, Ph. D .  New 
York : T h p  Macmillan Comnany. 
8vo. Pp. 541. Price $3. 50. 

-

It was only a few months ago tbat we had occasion to 
review this admirable book, and now we have a new 
and revised edition. It shonld be at the right band of 
every chemist and teacher. It contains some of the 
clearest expositions of intricate ' chemical processes we 
have ever seen. 'fhe good old-fashioned spelling is re­
tained, and so furnishes a valuable example. We have 
nothing but praise for this book. 
A MANUAL OF ZOOI,OGY. Bv T. Jeffrev 

Parker, D. Sc . . F. R S. , ·  and Will iam 
A. Haswell, M A. , D. Se. , F.R S. New 
York : The Macm illan Company. 
12mo. Pp. 563. Price $1. 60. 

It is a novelty to have a scientific book by New Zealand 
and Australian professors, but an examination of the 
book refiects great credit upon the antbors. It has 
bas been adapted for nse in AmerIcan schools and col­
leges. It is an excellent text book. Tbe information is 
clearly and well set forth, and the illustrations admira_ 
bly elncidate the text. 
ON THE BUILDING AND MONUMENTAL 

STONES OF WISCONSIN. By Ernest 
Robertson Buckley, Ph. D. Wisconsin 
Geological and Natural HistOl'Y Sur­
vpy. Madison, Wis. 1898. 8vo. Pp. 
544. 

An important report with splendidly execnted plates. 
Altbough reports of this kind are 'of great local valne, 
.they are also of value to those who are in any way inter­
esting in petrography or in building stones, even though 
they may live in another section of the couutry. 

Marine Iron Works. Chicago. Catalogue free. 
}I�or mining engines. J. S. Mundy, Newark, N. J 
.. U. S." Metal Polish. l1!disnapolis. Samples free. 
Yankee Notion •. Waterbury Button Co .• Waterb'y, Ct. 
Metal Novelties wanted. Bli •• Metal Co., Prov., R. I. 
Handle &; Spoke Mchy. Ober Mfg. Co., 10 Bell St., 

Chagrin Falls, O. 
Write Baker Mfg. Co., Racine, WiS., about pushing 

any new article. lfacilities excellent. 
Machine Work of every description. Jobbing and re­

pairing. Tbe Garvin Machine Co., 141 Varick St . •  N. Y. 
Ferracute Machine Co., Bridgeton. N. J., U. S. A. }<'nll 

line of Presses, Dies, and other Sheet Metal Machinery. 
'l'he celebrated " Hornsby-Akroyd " Patent Safety Oil 

Engine is built by the De La V ergue Refrigerating Ma­
chine Company. FOlt of Ea.t 138tb Street, New York. 

'J'he best book for electrICians and beginners in elec­
tricity is . . Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn &; Co . . publisber., 361 Broadway, N. Y. 

IT Send for new and complete catalogue of ScienUtlc 
and otber Boolt's for .ale by Munn &; Co., 361 Broadway. 
New York. }i'ree on application. 

flINTS '1'0 CORRESPONDEN'rS. 
N a lne8 a nd A dd " e88 ml1!!t accompanv all letter, or no attention will be paid thereto. 'rliis is for Oul information and no\ for publication. 
l C e l'erence .. to former articles or an8wer8 shoul<J give date of paper and page or number of question. 
I nq u irie .. not answerell in rea.onable time sbollld 

De repeated : corresponden� will bear in mind thai some RllswefE. require not a little research. and. 
though we endeavor w reply to all eitber by lette, 
or in this department. each must take hi. turn 

Il u yer .. wishmg to purchase anr articie not advertised 
in our columns will be furnIshed with addresses of hO\1ses manufacturing: or carrying the same. 

S l,eclal "' rin e n  I n forillation on matters oj pe1'!!onal rather than general interest cannot be 
expected mthout remuneration. 

Scientillc A merican S u ppl eln e n t 8  referred 
to may be had at the office. l'nce 10 cents each. 

Book8 referred to promptly supplied on receipt 01 price. "1 I:':-k�"O�el�t!f:d.examination should be distinctl) 

(7861) A. J. L. asks (1) asks bow to g('t 
rid of an annoyance on telephone line caused by induction 
from 500 volt generator which has line running parallel 
to pbone line for l'<lveral hnndred feet. A. You can 
remedy your trouble with your telephone caused by the 
indnction of the 500 volt generator by using a metallic re ' 
turn wire and either cross them at the poles, or if insu· 
lated twisting them together for the entire distance over 
which they are liable to be disturbed. See Hopkins' 
•• Telephone Line�," price $1.50 by mail. 2. Wbat 
cal1�es the colors blue, green, orange, etll . ,  in coal ? A. 
The colors in coal are explained by the diffraction and 
interference of ligbt. See any larg�r text book of 
.. Physics." Such as Ganot, price $6 by mail . 

(7862) T. R. asks : I wan t to run five 
fans and 26 ligbts, 1 6  candle power each, from a dynamo. 
What horse power engine would it require and what 
size dynamo ? A. You will need a 5 horse power engine 
to du your work with ease, and a dynamo for about 
forty or fifty lamps. 2. What engine would be the best 
to use, gas or steam? A. Gas eugines bave in some cases 
been used for such small plants, by putting a heavy bal · 
ance wheel upon the engme to malte its motion uniform, 
but a good steam engine is more commonly used. The 
engine you name is considered a good one. 

(7863) C. A. P. asks:  How many feet of 
wire will it take to wind the armature of the alternator. 
described in SCIENTIFIC AMERICAN, issued September 11 , 
1897. A. Abont 800 feet or two pounds. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

APRIL 1 0, 1 900. 

A N D  B A C H  B B A R I N G  T H A T  D A T B, 

I See note at end of list about cople. of these patents. , 
Acid and maki'ng same, diamidodtphenylamin sulfoniC. �'. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647,237 Acid. eRter of acetylpheny]giyctllortho carbonIC, 

H. Heymann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647 ,26.� Addressin� machine, L. C. Crowell . . . . . . .  646,956 to 846,959 Advertising clock. H. Moon . . . . . . . . . . . . . . . . . . . . . . . .  647,105 Air register, E. A. 'ruttle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647,051 Alarm. See Burglar alarm. Amalgamator, Malone & Terwilliger. . .  . . . .  . . . . . . .  647,011 Animal trap, G. U. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-17.258 Ammal trap, W. C. Hooker . . . . . . . . . . . . . . . . . . . . . . . . .  616.989 AntljuIDlJiug strap. C. 8. Marshall . . . . . . . . . . . . . . . . . .  647.102 Astronomical apparatus, G. S� Gardner . . . . . . . . . . . .  646,\J76 Automatic brake. 1-1. Rousseau . . . . . . . . . . . . . . . . . . . . . .  647,117 AutomatiC gate, W. A. Streitmatter . . . . . . . . . . . . . . .  647,205 Automobile vehicle. J. C. Anderson . . . . . . . . . . . . . . . .  647.244 Ax, E. Shepard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.0:13 Backing manufacturiull machine. F. C: Ward . . . . .  641 ,050 Bag. See �'eed b.g. Hot water bag. Bandalles, forming sacks for suspensory. R. Dove 646.962 Barking machine, slab, S. W. Butterfield . . . . . . . . . .  647,074 Barlio:f�:.����.� . .  f.�� . .  ���.��.�i.�� . .  ��.����.�: . �: . . �'. 647,2U1 Bars, producing tapered, J. T. Rowley . . . . . . . . . . . . .  647,200 Batb seat, W. H. Silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647,160 Baths. speCial apparatus for electric, A. Mag�nor-ani . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647,(X)C Battery. See Secondary battery. St.amper bat­tery. Battery case for electromedical apparatus, Mah . ler &; Dunderdale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.101 Bat;��: ���� �!i�����:����.�i��. ����: . ��.���.�: 647.426 Battery tank, storag-e. R. N. Chamberlain . . . . . . . . .  647. 177 Bearing, ball, E. C. Meissner . . . . . . . . . . . . . . . . . . . . . . . .  647.012 

R�:�:��'f��:bttt�: r�\Ig:.rI1�E: iiaii : : : : : : : : : : : : :  : :: ti:� Bearing for vehicle wheels. antifriction, E. Phipps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647,113 

R�:�!��s;:;;:�eIll�� ��:������iO�,. �:. �'. ����::.'.' .. :: t�:� Bearing. vehicle axle, A. D. Blocb . . . . . . . . . . . . . . . . . .  647.308 Bed bottom brace • •  pring. N. Petersen . . . . . . . . . . . . . 647,424 Bed bottom. spring. H. A. Bacon . . . . . . . . . . . . . . . . . .. 647,356 Bicycle brake, F. L. Clapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647,441 Bicycle cbain. J. D. Tessier . . . . . . . . . . . . . . . . . . . . . . . . . .  647,04,1') 

I:���:� �OUC!'p�j.�. 'lt�r:,\i[8oil:.· .. : ..... '::.'. '. :. ':::. ':. ':.: ta� 
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Bicycle saddle, Brodie &; Blake . . . . . . . . . . . . . . . . . . . . . .  647,2l5 BiC�C���bl��·� .  ��.�:�.l���.� . ����.����� • •  �?�: . .  �: .�: 647,196 
Rl�g:�oi�:rfi�e':-:>;:a!il:���iack: : : : : : : : : : : : : : : :  :tl�:W!& Blackboard rubber. J. G. Mecredy . . . . . . . . . . . . . . . . . .  647.013 
Rl��tsl���iS��f::Ci:a�?oo��� . . . . . . . . . . . . . . . . . . . . . . . 647,029 

Blotter holder, C. S. �readway . . . . . . .  " . . . . . . . . . . .  647,206 BOller cleaner, Hudson & Allison . . . . . . . . . . . . . . . . . . . 647,409 Boiler cleaning composition, steam, J. J. Hughes 646,990 Boiler flues, com Dined fire stop and scraper for, C. S. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 647,132 Boiler tu be or flue cleaner or scraper, C. 8. Dean. 647,131 Bolt. See Door bolt. Sliding bolt. Book, bUr, J. W. Bellairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647,067 
Rg�l;;gct::;��e:e�: 1&.�i';;'eil &; 'Siiabii : : : : : : : : : : : : : :  �+:ffl Bottle manufacturing macbinery. R. P. Woodill .. 647,il52 Bottle, non-refillable, H. Seelinger . . . . . . . . . . . . . . . . .. 647,330 
Rgm� �iggg:;: It: ;r:lif��ll'eYiJ:.'.':.: ·. :·:. : ·:.: : :·. : : : ·. '. :  ��:� 
Igi�le Se�s�l�{t bo��hi��'ttng GbOOe;�· · · · · · · · · · · · · · · . . •  647,082 

Ig� ���t:i�:�'effe:,re�:n:l�r:M: Ma�clise� : : : : : :  � : : : :  tf:m; firaiding machine, Janeway &; Roebling . . . . . . . . . . .  647,410 Brake. See Automatic brake. Car brake. Blcy-cJe brake. Brake, J. N .  &; N. P. Zecb (reissue) . . . . . . . . . . . . . . . . . . 11,821 Brake .hoe. A. L. Streeter . . . . . . . . . . . . . . . . . . . . . . . . . .  647,045 Hridle, H. Hammer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646,983 Brown powder, machine for making. M. J. Fuchs. 647.081 Broom making machine chuck, ltedgate & Gandy 647,115 Broom scraper, adjustable, J. Graham . . . . . . . . . " . .  647.225 Buggy. top, E'. Gabm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,974 Bullet casting macbine. J. J. Nasb . . . . . . . . . . . . . . . . .. 647,319 Burglar alarm. H. C. Jobnson . . . . . . . . . . . . . . . . . . . . . .  U7,412 Burner. See Gas burner. Burning �arbage, etc., apparatus for, C. T. Whe-don . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.4.12 Button, medallion. etc., E. W. Silsby . . . . . . . . . . . . . . . 647,120 Cabinet. kitchen, .T. Hoon . . . . . . . . . . . . . . . . . . . . . . . . .  647.802 Cable winding safety device, F. J. Sprague . . . . . . . .  647,242 Cake icing or coating machine. P. D. Hllrton . . . . . .  647,403 Can. See Solderless can. Car brake, equalizing, L. C. Trombley . . . . . . . . . . . . . .  647,340 Car bruke mechanism, electric, U. E. Maille . . . . . . . 647,142 Car coupling, C. A. Degrotf . . . . . . . . . . . . . . . . . . . . . . . . . .  646.961 

g�� 2eonoJer�J�C:;rr:���.�·.·.·. ·.·.·.:·.·.· ·. ·.·.·. ·. ·.·.· ..

•

. :: ......... : : t+:�� 
Car fender, G. L. Gebrig . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64·I.()8,� Car fender, T. A. Remsen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647,030 Car, jl;rain, W. L. Calli.on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.440 C u  lightin/Z apparatus, automatic SWItch for eleetric. W. F. Richards . . . . . . . . . . . . . . . . . . . . . . .. 647.155 Car roof, double. C. H. Hutchins . . . . . . . . . . . . . . . . . . . . 645,992 Car side bearing. railway, J. J. Hennessey . . . . . . .  646,986 
�:�s'7b:l�ct���:��e�c Mlr��iion' . apparatus 

. 
for 

647,US 

street. G. N. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647,454 

g:��i�������.:er1a:ie ����:8tead '&' ji'eydeman :: �+:}� Carriage foot rest. S. R. Bailey . . . . . . . • . . . . .  646.942, 646,043 Carrier. See Cash carrier. Cartridge capper aud decapper. combined, W. N. Beardsley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.066 Cash carrier, C. M. Hammond . . . . . . . . . . . . . . . . . . . . . 64:7,Ob"'9 Casb rellister. M. G. Wood . . . . . . . . . . . . . . . . . . . . . . . . . .  647,211 

8&�\� ;;::ki��t�tcb��:�i�:ldie;,;,: 'X: G: Stratiierii t�::ru Chains, machinery for manufacturing weldless, 
Chafr'. GC�gb��:�:�'ri 'oh'ai'':: ' ;r;:pe' writer;s 'chai'r':' 647,167 
Channelinll machine guide. T. IJ• Emery . . . . . . . . . . . 647.13.'.J 
gg���?J .m&s.hl.n.l':�;l�Y .�'. �.�r��.���.:: . . ::::::: .. :::: t�:M1 Churn. J. '1\ Morse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.018 Churn dasher. W. tl. �'. Little . . . . . . . . . . . . . . . . . . . . .  647,IUI Cigarette cutting mechanism. W. Baggllley . . . . . . .  647,174 Cif,mrette filling machine, Andstem & Hagelberg. 646,1188 Cleaner. See Boiler cleaner. Clock. electric, A. Lungen . . . . . . . . . . . . . . . . . . . . . . . . . . .  647,009 Clock striking mechanism, R. 'rurck . . . . . . . . . . . . . . .  647,050 Clod crusher, G. H. Preston . . . . . . . . . . . . . . . . . . . . . . . . .  64.7,028 Cloth shearing machines, adjusting device for, A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.4H9 

81����� r!�k�y�:i(!a����'. �: .�:. �.i.l�����. ::::::::::� tf:� Cock, baH, A • •  J. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . .  647.116 Cock, safety gas. Clowes & Harbonr . . . . . . . . . . . . . . . .  647,292 Coin contrul led apparatus . C. A. Yale . . . . . . . . . . . . . .  647.3bo'i Coke oven pusher. S. '1'. "'Tel lman et al . . . . . . . . . . .  647,347 Combination chair, Y.  \V. Rogers . . . . . . . . . . . . . . . . . . . 647,156 Commutator brushes, pressure regulator fort J.  O. MoissOll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tl47,O!6 Computing and listin2" machine, W. P. Shattuck .. 647.238 CookinJ< utensil , A. W. Meyer . . . . . . . . . . . . . . . . . . . . . . 647.H5 Cork and rubber for boot heels, etc . •  composition . 
of, J. J. Pearson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.112 Corner plaster supporting strip. J. Kocb, Jr . . . . . . .  647.001 Corset. steel protector. E. A. Livens . . . . . . . . . . . . . .  647,001 Cotton gin feed mechanism, roller, H. C. Chaun • cey . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  64H.954 Cotton plants, machine for thinning out and cultivating, R. J. Gatling . . . . . . . . . . . . . . . . . . . . . . . .  646.977 Couplin/l. See Car coupling. Pipe coupling. Crate. egg. B. M. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 647.061 Crate, fish shipping. S. C. Darrow . . . . . . . . . . . . . . . . . . . 647 .:�78 Crate, folding', 8. li�easter . . . . . . . . . . . . . . . . . . . . . . . . . . .. 647,390 Crate. foldinjl;. A. h }<·erris . . . . . . . . . . . . . . . . . . . . . . . . . .  647,104 Crusher. See Clod crusher� Cup. See Transfer cup. Cut off alld filter, automatic cistern, A. B. B. Har-ris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.259 Cutter. See Flue cutter. Pencil cutter. 

g�m�� ���b��U\�e.ble: �:.�:.?���.�: : : : : : : : . : : ::: tH� Damper, J. W. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,9.'i7 Decapitator. fowl. L. M. Pratt . . . . . . . . . . . . . . . . . . . . . . . 647,425 Dental plugger, �'. L. Marshall . . . . . . . . . . . . . . . . . . . . . .  647.010 Denture, artifiCIal, A. T. Glew . .. . . . . . . . . . . . . . . . . . . .  647,400 Die adjuster or fastener, G. W. Blakeslee . . . . . . . . .. 647,367 Digger. See Potato digger. Disinfecting device, J. H. Bengue . . . . . . . . . . . . . . . . . .  647. 100 Duck, dry. }i'. (�. Lanu: . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . 647,209 Door bolt, 8. Mendel . .  . . . . . . . . . . . . . . . . .  c . . . . . . . . . . . . .. 6H,I03 Door cushion device, W. �'. Davis . . . . . . . . . . . . . . . . .  647.379 Door indicator, electric, R. H. Boardman . . . . . . . . . .  647.071 Draft equalizer, J. E. Batten . . . . . . . . . . . . . .  " . . . . . . . .  646.945 Draft equalizer, A. Brouk . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.947 Draft equalizer. C. �'erm . . . . . . . . . . . . . . . . . . . . .. 646,965, 646.965 Drawing apparatus, mechanical, 1. �1. B. 'l'homp-son . . . . . . . . . . . . . . . . . . . .  o • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 64�,339 Drawing instrument. N. Baashuus . . . . . . . . . . . . . . . . .. 647,064 Dresser and commode, combined, D. Hartley . . . . .  647,446 Drill .  See Pneumatic drill. Duster. wool, F. G. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . .  647,042 Dye and making same, brown, K. Schirmacher . . . . 647,2;)6 Dye. blue dlphenylnaphthylmetbane. Hau.dorf-er &; Reingruber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647.260 Dye, green, H. Bobn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647.3'00 DyeIng. F. Just . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . .. 646,268 Eaves troughs, machIne for forming beaded, J. Mast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.310 Egg beater. J. C. Tutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647,ll41 :bJlectriC circuit safety apphance, E. Tbomson . . . .  647,108 Electric motors, automatic brake for, M. A. Beck 647,4:l6 Electric switch, W. �'. Jones . . . . . . . . . . . . . . . . . . . . . . . . . 647.414 Electric switch. centrifugal. E. Cros . . . . . . . . . . . . . . . . 647.254 Electrical impu18"'�. transmission of. ]'. Bedell . . . . 647.175 Electrical l y  ariven mechanism, F. J. Sprague . . . . . 647.240 }�Jectrolyzll1g ·apparatus. A. J. O. ChaJandre et a1 . 647,217 Electromagnetic engine, P. B. Watson . . . . . . . . . . . . . 647.210 Elevator. li�. J.-Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647.2:.,9 Elevator gate, J .  E. W. Fo!<aJ . . . . . . . . . . . .  . . . . . . .. 616.968 Engine. See Imectromagnetic engine. Rotary engine. ltotary steam engine. Rotary tur­bine engine. Excavating and filling machine, sewer. W. Shan� lIon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647,282 Extractor. See Nail extractor. Fabric. See Knit or otber fabric. Woven fabric. Faucet, W. Geurink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,979 Faucet. self measuring. E. C. Johnson . . . . . . . . . . . . •. 646,995 F'eather splItting macbine, J. n. Hodge . . . . . . . . . . . .  647.264 F'eed ball, D. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.260 Feeding trough, st.ock. H. W. Goodwin . . . . . . . . . . . .  646.980 Felly brace. J. C. H. Vaught . . . . . . . . . . . . . . . . . . . . . . . .  647.054 (fence machine. slat and wire, W. F. Seargeant . . . 647.o.'l6 Fence post, N. B. Riddle . . .  . . . .  . .  . . . . . . . . . . . . . .  64i.328 Fifth wheel, W. H. Bradshaw (reis.ue) . . . . . . . . . . . .  11,820 FIle. Henkel &; Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.405 Filter. A. E. Krau.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647,099 �'ilter bed. Seaife & David.on . . . . . . . . . . . . . . . . . . . . . . 647.453 Fire escape. H. F. Billmeyer . . . . . . . . . . . . . . . . . . . . . . . . . 647,214 Fire escape, C. P. Breining . . . . . . . . . . . . . . . . . . . . . . . . . .  647.373 Fire extinguisher, A. W. Edmunds . . . . . . . . . . . . . . . . 641.«3 Fireproof floors . . fprocess of and apparatus for constructing, P. Each . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.964 F'ireprooting wood. J. ScbenkeL . . . . . . . . . . . . . . . . . . .. 647.428 Fisb hook, C. B. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . .  647,076 �'Iue cutter, W. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647,104 · Flusbing device, G. M. Jenkins . . . . . . . . . . . . . . . . . . . . .. 647.411 }I'ringing machine, S. Kross . . . . . . . . . . . . . . . . . . . . . . .  , .. 647.100 Funnel. J. B. Paradis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647,111 }I'urnace. See Smokeless furnace. li�urnace or radiator, J. W. Johuson . . . . . . . . . . . . . . . .  646,996 Gage. See Steam gage. Game apparatus, H. 'l'heobald . . . . . . . . . . . . . . . . . . . . . .  647,017 Garment supporter. G. E. Adams . . . . . . . . . . . . . . . . . . .  647.212 Gas burner, H. A. Deiters . . . . . . . . . . . . . . . . . . . . . . . . . . .. 647,222 Gas burner, F. C. Gilfillan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647,183 Gas burner, A.. Seyewetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647,159 Gas generating apparatus, acetylene, E. Evans . . . 647�300 

(Continued on page fl53.) 



APRIL 2 I ,  1900. J ,ieutifi, �Uletit.au. 
" St " Foot and ar Power 

Screw Cutting 

Lathes 
Send for Catalogue B. 

SENECA FALLS MFG. CO. 
695 Water Street, 

SeoeCA Falls, N. Y., U. S. A 

Gas generator. acetylene. C. W. Beck . . . . . . . . . . . . . .  647.:l62 
Gas generator, acetylene, A. M. Griffin . . . . . . . . . . . .  fi46.�j..'i1 
Gas generator, acetylene, �V. H. Payne . . . . . . . . . . . .  647.027 
Gas generator. acetylene. R. H. Sunderland et al. 647.337 
Gas aenerator. acetylene, Suret & Grandjean . .  ' " 647,:-i38 
Gas lig'bter. electrical. H. H.. Bennett . . . . . . . . . . . . . .  647.364 
Gas. material for purifying acetylene. Ernst & 

� Pbilips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.7.2% 
Gases, capsule for compressed or. liqueHed. H. 

Korrodi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.002 
Gate. See A utomatic "ate. Cattle way gate. 

Elevator. 
g !�:: :::"J �b

e�s��c�.� .:: : ':::
:
::::. '. '::. '. '::. ':. ':. : '. : : : t�:� 

Gearing, cbain belt, J. C. Anderson . . . . . . . . . . . . . . . .  647,243 
Generator. See Gas generator. 

P ATENT8. - AN INTER- Glass in pOSition. means for fastening leaded. C. 
H. �'arley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.255 AMERICAN 

e� ... .t.ng and valuable table showing the number of patents 
g.anted for the various subjects upon wbicb petitions 
have been Hied from tbe be�iDning down to December 
�1. 18!l4. Contained in SCJEN'l'n�IC Al\lEltICAN Sup­
PI.Bl\f}oJNT, No. J 002. Price 10 cents. rl'o be had at 
tbis office and fro III all newsdealers. 

Glassware, machine for making hollow, G. C. 
GIO��\�ee:H':S:'& :i:i-i: MOOdy::: : : '. ::: ''':. :.:: :'::. : 81mg 
Grain, chemically decort.icating, E. de Moerloose. 647.:U4 
g�::� ���:i�;�to�pZil1�iu�:'j�t: Hol·li;lgswo�"t·ti : : : :  t¥:�� 
��1���ftl��ri:·I�a����� ·R.· N.' cilamh·eriail;· .
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Grindin" ,uld polishing wheel and mounting. J. HIG H EST H. Adamson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647.063 attained in the 

:�:,ih 
1�:tt��1i����l1:���t;rp:�� \Ub'�ife�s��t 17l

e p���� 
are drop-forged. Once tried, it is always used. It bas 
many imitations but no equals. See explanatory cuts. 
Price list on application to 

WALWORTH MAN UFACT U RI N G  CO., 
1 28 TO 1 36 FEDERAL ST., BOST O N ,  MASS. 

5 CENTS A DAY pays for 
the use of 

tb� Shlm�r £utt�r fi�ad$ 
To match 12.000 ft. of 4 in. strips 
(board measure) single t.ongue and 
�����;ii��� i��I�\b: �v��lg.m ��;J. 
for Catalogue, No. 22. Address 
S. J .  S H I M E R  & SONS. Milton, Pa. 

Grinding' mill. ba11, H. L. Sulman . . . . . . . . . . . . . . . . . . . 647.336' 
Guitar. G. Almcrantz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647,17:) 
Gumming tool, E. 11'. Forsman . . . . . . . . . . . . . . . . . . . . . .  647,181 
Gun sight, point blank, Ji'. P. Warner . . . . . . . . . . . . . .  647.123 
Guns. apparatus for adjusting elevation of, J .  

Krone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 647.232 
Hammer, pin or bolt driving, Moran & Carroll.  . . . 647,274 
Handle bar. H. Blaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sti.066 
Hang'er. See Chart or map banger. Hat hanger. 

Suit banger. 
Harness and tbill safety attacbment. B. F. Bootb 64,.438 
Harrow. C. \VebrenberlZ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647.a4::' 
il:���:t���\�ci �llcPer��h\�U:aWkiiis: : : : :  : : : : : : : : : �i:� 
Harvester, beet, G. B. French . . . . . . . . . . . . . . . . . . . . . . 047.135 
Harvester. beet. Mnulbardt & Stine . . . . . . . . . . . . . . .  647.451 
Hat and coat bolder. J. Hurley . . . . . . . . . . . . . . . . . . . . .  646.991 
Hat hanger. A. E. Sbuman . . . . . . . . . . . . . . . . . . . . . . . .  647.0.'19 
Hat mourning bund, Burt & Harris . . . . . . . . . . . . . . . .  646,951 
Headligbt. electric, W. S. Hamm . . . . . . . . . . . . . . . . . .  647,184 
Heater. See Milk ileat·er. Water heater. 
Heatinl? appara.tus, 1. SilvernaiL . . . . . . . . . . . . . . . . . . .  647.161 
Heating system. A. G. Paul. . . . . . . . . . . . . . .. 647.023 to 647.02ti 
Hinge, power. ",r. J .  Woodcock . . . . . . . . . . . . . . . . . . . . . . 647.061 
Hoisting mechanism brake, F. J. Sprague . . . . . . . . .  6·,n.241 
Hominy mill. J. Beall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.129 
Hook. See �'ish hook. Locking book. 
Horseshoe calk, W. It. Kinnear . . . . . . . . . . . . . . . . . . . . .  647.305 
Hose connection, F. H. Paradice . . . . . . . . . . . . . . . . . . .. 647,022 
Hose conplmg Jeaks, device for stopping, M. H. 

Donabue . . . . .  :. . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . .. 647.382 
�m ��t

r
e
e!�s;::if·J: ���r:y:::::::::::::::: :::: :  :.: t�:� 

Hydraulic motors. regulable .ajutag� for, F. J. & 
B U F F A LO CASO LE N E MOTO R .  Hy.r.o�ar�i��fr�,:�n';; .. : ;i{iti.i 'tiui,i ' supply vai,,''; 

647.233 

T f:11� cut shows our four Ice ��t:�ci;e���r �W�8����scienha:li: : : ·. : : : : : : : : ·. : � 8:i:��� 
T H E  

cylinder, � t, 0 r s e  Ice surfaces, macbine for clearing, E .  A .  P. Hen-power. non-vibrutip 6' 
Ind��� 'c: Ciirisiiailse�·::::::: .. ::: '::::::::"::::::::::. ��:m ��16!!il:i&sf�1�5OO'a:tv�ru�r;;� Indian club," A. W. Courtney . . . . . . . . . . . . . . . . . . . . . .  647,220 

�b1g�e!!.� h�;�di��ns����d Indicator. See Door indicator. Railway indi-
to be tbe most practical p�wer lndf:�?�roduaing. T. Sandmeyer . . . . . . . . . . . . . . .  _ . . . 647.280 in the market, occupymg a ImlUlators, press for molding, Brookfield & Kribs 646.W8 space of 1ti x 20 inches, manu- Insulators, etc., press for molding, H. M. Brook-factured uIll'ight or horizon- field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.949 tal; weight 175 pou.nds. ,"Ve Isatin anDid. alpba, '1'. Sandmeyer . . . . . . . . . . . . . . . . . .  647,281 build from one to elgbt borse Isatin, makmg, T. Sandmeyer . . . . . . . .. . . . . . . . . . . . . .  647,279 power. ii'or vebicles, boats Jack. See Pumping jack. 
��dca�g

p�.�v�t:!i
p
O:r��r.it�.

ork, J ar. See Self senling jar. 
Keyboard, exerCising. E. G. Joubert . . . . . . . . . . . . . . .  646.998 Q::ir' Send /01' Oircular. Knit or other fabnc, �acbine for producing polka BUFFALO OASOLENE MOTOR COMPANY, dots, etc . •  on. H. H. Skevingtoll et al . . . . . . . . . .  647.162 

;...D.:,ew_it_t_a_n_d_B_r_a_d_le-.:,y_S_t_r_e_e_ts_. ______ B_u_"_a_l_o_, _N_._Y . K ni��:�g . 1l,.
acb I.'le 

. .  
sPlicin� . �.

t
.
tac�rnellt .

. .  
F: .':II� 647.349 

Knitting machine spliCing mechanism. F. B. 

Water Emery 
Tool Grinder 

Has n o  purups, n o  valves. No 
piping required to supply it wHh 
water. Always ready for use. Rim­
pleat III construction, l r :ost efficient 
in operation. W- Send JOT catalogue and prices. 

W. F. & J N O .  BARNES C O .  
1 9 9 9  R u by S t . ,  Rockford , I I I .  

10 in .  swing. Is  made for those 
who require very accurate work. 
All pa.rts are fitted in the most 
careful manner to insure accura-
�rh�n 

ctu����e���i�!r����8it1�� 

Wildman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.350 
Labelin!!, macbine. bottle. F. C. H. Strasburger . . .  647.043 
t��f!,e�a�'�: r.w��rai;d : : : : : : : : : : :  : : : : : : : : : : : : : : : : :  81¥:� 
Lamp, blowpipe. J. Heillz . . . . . . . . . . . . . . . . . . . . . . . . . . .  G4ti 985 
t:��: :{:���t� :��: �.IJ. ���hran:::: : : .' · : : : : : : : : : :  3:�:�it 
Lamp, electric arc. J. Rosemeyer . . . . . . . . . . . . . . . . .  647.031 
t�:�t����3b

H�b��i�p
.
urr

: : : : : : : : : : :  : : : : : : : : : : : : : : : : : ti:��� 
Lasting machine. \V. Sellers 'et al . . . . . . . . . . . . . . . . . .  6�7.037 
Lathe attacbment. H. '1\ Shearer . . . . . . . . . . . . . . . . . .  647,a:-l2 
Lathe, hub turning. G. A. Ensign . . . . . . . . . . . . . . . . .  , 647,384 
J.�atbe. turning. F. Girard . . . . . . . . . . . . . . . . . . . . . . . . . . . 647.�" 
IJaundry tongs, V. M. Dixon . . . . . . . . . . . . . . . . . . . . . . . .  647,080 
I .. eacbillg tank. D. W. Balcb . . . . . . . . . . . . . . . . . . . . . . . . .  647.358 
Linotype ma.chine metal heating apparatus, J. N. 

Chamberlain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.953 
Lock. See Bicycle lock. 
J.Jock, H. 'l.'urner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647.207 
Lock. P. G. Vetter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.400 
Lock book for bats. coat·s. etc .. Peters & Ohliger 647.:124 
l .. ocomotive pilot or fender. M. B. Scbaffer . . . . . . . .  647,0.'14 
Locomotives. apparatus for leveling boilers of 

road. R. Hascoigne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.397 

STOVER 
GASOLINE 

ENG INE  
Tbe best i s  always cbeap, 

est. Write lor pl·ices. 

STOVER ENGINE WOR KS, f R EEPORT, ILL. 

" WOLVE R I N E "  

Gas and Gasol ine Engines 
STATIONARY and MAR IN E .  

" W"olverine" is the only reversible 
MarineGas Engine on the market. 
It is tbe Iil<htest enlline for its 
power. Requires no licensed en· 
gineer. Absolutetysa!e. Mfd. by 
WOLVE R I N E  M OT OR  WORKS, 

12 Unroll Street, 
Granl. Rapids, lUich. 

TO M I N E  O'VV N E RS 
You net>da 1lol�tlllg Englne. 
You want the best, strongest, 

�b��
s
f� 1���;�th!or�l�:: d����I: and yet the 

saver of 
for our " .... ,_·,' .•.• C_. 
and state 
t��fd �h�m Wf�lt. mines, 

?
Ilarries nnd docks. Both 

h�ls�.t ��: 1 5nOn�. ��a
red . . .. . T 
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l
jJG1NeE

i
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e
4ta21�:�;!V. J�:;I!,���(1���l;�t?:C1r�;�::: 

W I T T E  H O I ST 
.,;;;;;.;.;::;....:::"'1ii�=;-;:;;,_1i;,;: ���al.i's� ;.WSf:;ti�';,� 

'I'hey are built spe­
Cially for safe and 
strong work, and are 
always reliable. Write lor S. A. Cat· 
alorrue. 
Witte Iron 

Works Co. 
1201 'Ynlnut St., 

Knn�n8 (Jlty, llo. 

.. M ER ITO R I O U S  I NVENTI O N S  
flnanced or patents sold outright. Capital furnisbed 
for �ood ent.erprises at 5 pel' cent. Stock companies 
formed and influential directors procured. Stocks and 
bonds sold. We transact all business on commIssion 
strictly. No advance fees. PETER WHl'rNEY, 100 
Broadway, �ew York. 

tbreads of 8 to 192 per inch and 4 
to 96 per centimeter. TooJs fur­
nished include chucks, collets. 
cutters for turning, t.breadinl!, 

Loom shutt,le. J. Bu�er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.073 ELECTRO VAPOR I .nom. swivel. G. B'. Hutcbins . . . . . . . . . . . . . . . . . . . . .  647.2'.l9 20th C EN T U R Y  L A U N C H  Mail box, G .  W .  }1'reeman .. . . . . . . . . . . . . . . . . . . . . . . . . . .  647.296 
Marine tram. E. W. Jobnston . . . . . . . . . . . . . . . . . . . . . . .  647.449 
Mattress, A. A. Brendel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.a74 
Measuring macbine. clotb, D. W. Moore . . . . . . . . . .  647.315 

����inl;z1o:s�Hi1�'c�1�fo��:e: 
T H E  PRATT & W HI TNEY CO.,  Hartford, Conn.,  U .  

N E W 
Mechanical movement, J. Tbayer . . . . . . . . . . . . . . . . . .  647.048 

B I N 0 C U L A R . Metal drawing machine, W. G. Algeo, Jr . . . . . . . . . .  646.986 
Metal workillg apparatus, electriC. C. L. Coffin .. . . 647,2;)() 
Milk beater and aerator, G. Ii'. Simmonds ... . . .. . . . .  647.121 

(The Tl'ieder.) 
Small as an opera glass. More 
powerful than the largest Held 
gla�s. Send jor Circulars. 

Q U E E N  & CO. 
Optical and ScientJijic rnst."u,­

ment Warks, 
t o t  0 Chest n u t  Street, 

Milk tester. centrifugal. H. Feldmeier . . . . . . . . . . . . H47.180 
Mill. See Grinding mill. Hominy mill. Rolling 

mill. 
Millstone rockin� driver, S. H. '1'. TUgbman . . . . . . 647,049 
Mines. apparatus for elevating ore from, Mulock 

& Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.:UG 
Mining and cutting machine, J. W. Hayes . . . . . . . .  647.fJJ;{ 
Mining machine. coal. rr. M. Gallaber . . . . . . . . . . . . . .  646.H75 
�lirror. X. O. Howe . . . . . . . . . . . . . . . . . . . . . . . . .  647.096. 647.13� 
)i1owing machine. G. "V. Kissinger . . . . . . . . . . . . . . . .  647,140 

N __ E_\_\·_y_O_I_'_[{_:_5_9_�_·i_f_tb_A_v_e_ . ..:.... ___ P_"_I_L_A_D_E_L_P_'_�II_A...:,...:P_.A. Ri����:l
b���:��]�i!l:i�e��:n���o':at�cay'�ol�t��� 

647,0Sti 

M O RAN FLEXIBLE  JO INT 
for Steant, Ah' 01' I .. tiqllitls. 

Made in all sizes to stand any desired 
pressure. 

Moran Flex i b l e  Steam Joint Co.,  I nc'd 
147 'j'bird !::Itreet. LOITlSVILLE. Ky. 

CHRISTIANA MAC H I N E  CO .  
Establisbed Christiana. Pa., U. S. A. 

ENGINEER S ,  FOUNDERS,  
and MACHIN ISTS, 

Manufacturers of 
TUI'bine 'VateI' \Vheels, 

adapted to all duties. 
Power Trans m i t t i ng Machi nery. 

Gearing, Jtope Wheels. Friction Clutches. Shafting. 
Pnlleys. Hangers. etc, ar Catalogues on applicatJion. 'BICYCLE GASOLI NE  

MOTOR CASTINGS 
.. . Stationary and Marine Motors and 
. •. �f Launches. Catalog Free. 

PALMER BROS. , MIANUS, CONN. 

changing note disks in. A. A. Jaccard . . . . . . . . . .  647.004 
Musical instrument, M. S. Logan . . . . . . . . . . . . . . . . . . .  647.308 
Nail extractor. G. Guintber . . . . . . . . . . . . . . . . . . . . . . . . .  647.226 
Napping macbine, W. H. O'Brien . . . . . . . . . . . . . . . . . .  647.32iJ 
Nest. ben trap, S. A. Mc\Villiams . . . . . . . . . . . . . . . . .  647,10; 
Nitrocellulose. increasing stability of. Luck & 

Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.420 
Nozzie bolder, D. E. ('arey . . . . . . . . . . . . . . . . . . . . . . . . . .  fi47.216 
Nut lock. F. Baker .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.a57 
Nut loclc J. J. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.4:15 
Nnt lock. Welch & Illacksbear . . . . . . . . . . . . . . . . . . . . . .  647.34(; 
Nut lock tbreaded bolt. M. Sault . . . . . . . . . . . . . . . . . . . 647,235 
Oil. refining, Luetkemeyer & Harshaw . . . . . . . . . . . .  647,(X)4 
Oil refining apparatus. I.Juet.kemeyer & Har-

sbu.'v . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647.00il 
Opera "lasses. C. F. Glocker . . . . . . . . . . . . . . . . . . . . . . . . 647.lRli 
Ordnance breech screw. A. '}'. Dawson . . . . . . . . . . . .  tl47.H80 
Oxypurin find makiug same. }G. Fiscber . . . . . . . . . . . .  647.392 
Packing for engines or pumps. compound, M. 

Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi47.1fl4 
Packing. metal liC, T. W. Mltcbell . . . . . . . . . . . . . . . . . .  647.313 
Padlock. J. Balm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.35n 
Padlock. permutation, J. R. Houts . . . . . . . . . . . . . . . .  647.408 
Pail. minnow. C. H. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.257 
Paint gnard. vault light. D. S. Hammond, Jr . . . . . .  647.088 
Paper bolder. R. G. Blower . . . . . . . . . . . . . . . . . . . . . . .  d. 647.3ti9 
Paper perforator. W. S. Mendenball. . . . . . . . . . . . . . .  647,272 
Paper stOCk, decolorizing aopn.ratus for, J. C. 

YOUllg . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  647,062 
Paper trimming machine, wall. H. M. Under-

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647.053 
Paper t.ube machine. J. B. Miller. . . . . . . . . . . . . . . . .  647,234 
Parapbenetidin, making compounds of, W. H. 

Claus et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.075 
The New Ya nkee Dril �  Gri nder ����ii� 1t� i[aft�tr

e�����.
r
:.�i

.
l��.t. �.�.���.� :'. '.: : : :  t�:��� 

Pencil ·cutter, paper rolled, McCutcheon & Mos-
sop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.195 8clentlticnlly Corr�ct. 

Perforator. check. J. B. Benson . . . . . . . . . . . . . . . . . . . .  647.068 

�;��li,
d�aw�����,

m:::�!. �:l�gJ�'. e�:���t�: ����d
ed

6 
miles. Guaranteed for one yeaI'. Price $200.00. Order 
now, avoid Spring rusb. Send 10 cents fol' handsome 
76-pa�e catalogue of Steam and Sail Yachts, Launches, 
l}�w

cJl�alliJ�n�Tl> .. \!�I:G,
E

RI�t3'E, �I�?-

O 
per 100 prepaid I'enuine HA V ANA 5 1I

.

11el' ci�al's. '1'0 prove quality sam�e 12 
fori�;:t�Tlir��'!; ��:�\�r�}:.

aC"o. �If. 
Warehouses, . Hanover, Pa. 

TH � �Hls KEROSENE 
and GAS Engine 

bums K E R O SE N  E cheaper 
.and safer than l!asoJine. Auto­

matic. Simple, reliable No 
electric battery or flame used 
Perfect regulation.Belted or 
1��e�'!rct�?�W:gtfi1g?�¥t!�g� 
jng stornge batteries and 
all r;���� ro��ft�:g��: 

A. i\lIETZ, 
1 28-138 Alo'IT ST., NEW YORK. 

Markt & Co., London, Hamburg, Paris The only drill grinder ever luade requiriul( 
lmt aile prdiminary adjustment. Gage Jaws, 
Chucks and other time.coI.sullling a

�
paratlls 

��lfarn':Jli!?3r�Ni \r:::;lc�:�lIt �k� r�'I.
e
��I�

n
c:. 

Pessary. M. J. Kuznik . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C>47.003 
Pbotographic sbutter. L. J. VOl't . . . . . . . . . . . 647.208. 647,342 BICYCLE TIRE REP AIRING. - THE Pbot.ograpbic wasbing tray. W. 1. Evans . . . . . . . . . .  647.;{SS boy can llse it. TrOll ";orkcr�! This 

machine will pay for itself Ulally times e:u:h 
year. Correct work impossible without it. 

Write liS NOW while thinking of it.. 
TilE }' U J�"En U �'G. CO., 

Successor to G. T. l'':ames Co., 
250 AsyluUl Av, KulullltlZOO, 1l1cb. 

Piano action. grand, A. L. Blondell . . . . . . . . . . . . . . . .  647,289 
Pianos or org-an8. speed controller and time in-

dicator for self playing. C. H. B'reyer . . . . . . . . . .  647,394 
Pictures. coin controlled apparatus for exhibit-

inl'. H. W. Port.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.197 
Pie juice saver. '1\ W. Herrick . . . . .. . . . . . . . . . . . . . . . . 647,447 
Pin. See '1'ufting pin. 
Pin holder, P. McMenamin . . . . . . . . . . . . . . . . . . . . . . . . .  647,106 
Pipe. See 'I'obacco pipe. 
Pipe couplillg. B. Franklin . . . . . . . . . . . . . . . . . . . . . . . . . .  647.393 
Piston rod and cross head connection, E. J. Mul-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.020 
Planter. potato. L. B. Wood .. . . . . . . . . . . . . . . . . . . . . . . .  647.060 
Plow attacbment. D. Ellenwood . . . . . . . . . . . . . . . . . . . . 647,22.� 
PneumatiC drill, J. A. Hoff . . . . . . . . . . . . . . . . . . . . . . . . .  647,26., 
PneumatiC drill, E. C. Meissner . . . . . . . . . . . . . . . . . . . .  647.455 
�g:��:U� �g�\��: �e�ie�.������.�: : ·.::: ·.::::  '.: :'.:" ��:�t� I Pocket. garment. J. J. McLouJ(lin . . . . . . . . ", . . . . . . .  647.318 
Poke. animal, J�:;t:::� '� .��� �;�; . . . . . . . . .  647; 128 

�::��knfh�f ����I�d
'l
�f����i���;-A

ar����i���l'�:��� i�rtt 
pliers and pluggers, together Wit� rubber band pluJ.nzing 
and tbe use of puncture bantls. 9 illustrations. Con­
tained in SUPPLEMENT 1 1  O'.!. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 
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SHAVI NG SOAPS 
S O LD EVE·RYWH E R.£  

Williams' Shaving Stick, 25 ds. 
Genuine Yankee Shaving Soap, 10 dI.' 
luxury Shaving Tablet, 25 cts. 
Swiss Violet Shaving Cream, 50 cts. 
Jersey Cream (Toilet) Soap, 15 cts. 
Williams' Shaving Soap (B .. bers·). 6 Round Cake., 
z lb.,4OC. Exquisite also for toilet. Trial cake for 2C. stamp. 

T H E  -.J .  B . \/V I LLi A M  S C O  . .  
G L A S TO N B U R� C O N N .  

LO"DO� 601 Gi<[�' ".s « ,T oN r $ID"£..- 161 C/4RU,C/ �, 

ITOR ��OMOGUL 
MARINE SAS £NillES 

g MARINE MOTORS 
are GUARANTEED to  

G I V E  SATISFACT ION.  
Durable in Construc­
tion and Easy and 
Safe in Operation. 

ail"' Send 107' Catalo(fUe 

a;nd ilnVe3Ugate 01/11' ctaims. 

TR USCOTT BOAT MFG. CO.,  St. Joseph, Mich., U. S. A. 

THE Camera 
.]!. for .]!. 

all around 
work. 

Begin with a GOOD CAMERA 
and learn how to use it. 

ROCHESTER OPTICAL C O . ,  
3 0  South S t . ,  Rochester,N.Y. 

OVER 25,000 IN USE. 
EASILY PUT ON. 

AN D RELIABLE. 
HAS PROVED PERFECT 
FULLY G UARANTEED. 

Coasting becomes so .. safe and easy you do it 
every chance you lZet. Your feet on tbe pedals 
gives perfect control of tbe wheel. Ladles' skirts 
keep down when co�stlng. You can adjust It to 
any make of cycle. 

Our Acetylene Bicycle I,amp is snperior in 
construction to any made. 

Illustrated pamphlet giving detailed ilnf ormatioo 

regarding Bmkp, a;nd Lamp, Sll1It 07' applJicatJion. 

ECLIPSE B ICYCLE CO.  
Box X ,  ELrtlR,A, N .  Y. 
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A Way to Change 
Your Work 

Prepare for a bet�r position without neglecting 
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ce 
150,000 students and graduates 

TAUGHT BY MAIL 

Professional, Elective, Commerctal, LAW TAU C H T  BY M A I L  

. 

. Law rourees. Guaran

. 

tees best in­
stfuctlonever prepared. Indorsed by 
students and . attorneys everywhere. 
1!lasy term.. Begin now. 

NAT I O NAL CORRIiSPONDENCE SCHOOL OF LAW, 
38 North Pa. St , I ndianapolis,  Ind.  

N I C K E L  
AND 

Electro- Plati ng 
Apparatus and MateriaL 

TBE 
& Van W i n k l e  
Co .. 

Ne'Vnl"k.  � • •  1 .  
1 36  Liberty St., N. Y .  

30 & 32 S .  Canal St 
Chlc8l!'0. 

MAXIMU M  POW ER-M'I N I M U M  COST. 
If you use a pump for 

beer. lard. acids, starob, 
p etro l e u m ,  brewer's 
mash, tanner's llqn:or, 
cottonseed oIl or fluids. 
hot or cOld. thick or thin 

TI3ER�oVARJftV8�p 
which does tile most work at. 
the least expen.e. Simply 
constructed. Can be run at 

Iy durable. All parts �e ���r��
s
����,�CI��

d
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e
:o skilled workman. Defects guaranteed. Catalogue free. 

TABER P U M P  C O . ,  32 W�l I s  St.,  Buffalo,  N . Y . ,  U. S. A. 

THE HOMEMADE WINDMI LLS OF NEBRASKA. 
A most valuable serlee·, of articles condensed from the offi,cial Bulletin by E

. 
r� H

. 
Inckley Barbour, iS l',ubllshed In Supplement. No •. 1:!lli4, 1�lili and 1!1li8. The 
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windmills which can be made by anyone who has any 
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satisfaction. The8e S"pplement. for sale by all new .. 
dealers. l0 cent. eacb. or by MUNN & Co., 361 Broadway, New York City. 

(Cov(>r drawn back showing Air Sack and method of inflation) 
For CAMP, YACHT, HOSPITAL and HOME. 

AI.o AIR CUSHIONS adapted for all use •. 
Send for CatalOfj'Ue. 

MECHANICAL FABRIC CO •• Providence, R. I. 

]I ntW Button 
THE BEST THING YET ! 

Is 81m pie and durable, and can 
be put on and taken olf lOt will. 
Nothing Jlke It In the world. 
Try 8 set and be convinced. If 
��� ��I:� ��
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THE L. .& H • .  SUPPLY co., 
86 ()ommerclal A venue, 

BtnlthoJnton, N. Y. 

High-grade Enameling done on Sheet Iron, Steel and Cast-Iron. 
Enameled Sign. for Advertising PurpOse8 in All Colors. St.reet Names und Numbers a. Specialty. Acid-proof Enamel for Chemical and Pharmaceutical Apparatus. 
Majolica Enamel for Ornamental Cast-Irou Work (New) . Special Enamel for Electrical Heating Apparatus. 

BALTIMORE ENAMEL CO., No. 2, 
Foot A llen Street, Baltimore, Md., U. S. A. 

Nlckel·plated, 
2S cents. 

AGKNTS WAN fKD. 

T H E  

Berkefeld Pilter 

ACETYLENE GAS AND CARBIDE OF 
CaIClum.-All about the new iIIuminant. its qualltle8. 
����J��t�r;:��l
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of articles, givlnlZ in complete form the particulars of 
this .nbject. Detail. of furn:wes for making the carbide, 
g
ss ,gener1l.tors. ll8.someters, burners, etc. Contained in 

I �w��rmM�'1�r{��Nl lI ���Pfr.'i��
T
j of��· 1 r.��: 

t n ,, :; ,  I II :\�, 1 11"" . 1 1164, 10" 1 ,  1 0 " �, l OS�, 
nl�:1, 1 11 �H. 1 081\, 1 0"'6, 1 1 114, 11 �4. 1 1  :t�, 
1 1 49. and I I :;0. PrIce 10 cent8 each, by mail, from 
this office . ..  nd all newsdealers. 

$ citutific �mtti,au. APRIL 2 1 ,  1<)00. 
Poke. animal. S. M. Reece . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.271 
Pole cbanger. W. M. Chapman .. , . . . . . . . . . . . . . . . . . . .  647.2\Jl 
Pole protective device, E. B. Ifrancls . . . . • • • • • . . . . .  646,970 
Post. See Fence post. 
Pot&:tQ dtg�ert R. Rasmussen . . . . . . • . . . . . • • • . . . . . . .  64-7,198 
Power stHtion system. )4'. Saru:ent . . . . . . . . . . . . . . . . . . 647,033 
Preciolls 8tones. tool for holding, E. L. Anrich . . .  646,939 
Press. See Printing press. 
Press. V. D. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . U47,35( 
Printin� machine, multicolor stop cyhnder. '1'. M. . 

North . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tW7.l51 
PrinUnjl press, W. K. Hodgman . . . . . . . . . . . . . . . . . . . .  64-7.406 
Printinll roller, E. Moreton .. . . . . . . . . . . . . .. . .  ; . . . . . . . . 647, 146 
Printing surface. C. A. O. Ro.ell (reI88ue), 

1I .S17 to 11.819 
Protractor. J. E. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.307 
Puller. See Spike puller. 
Pulley expan81blll. R. Temple . . . . . . . . . . . . . . . . . . . . . .  tW7.429 
Pump. A. I. Sandbo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tW7.202 
Pump valve. �'. B. Eccle.ton et a1 . .  . . . . . . . . . . . . . . . .  tW7.38.3 
Pumping jack. oil wel l . W. W. & Q. A. Mercer . . . .  647.144 
Race course 8tartir::t� device, S. Stedeker . . . . . . . . . .  647,100 
Rack. See Clothe. rack. Stamp rack. 
�fl���. a�.
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Rallway carl"iages or wagons, coupling for, R. C. 
J. Gauck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tW7.398 

Railway crossings, automatic signal apparatus 
for. G. A. Vice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.17.209 

rr========n will do better work for a longer time, with 

£ JI Stnltb less exertion, than any other writing ,;l. ,;I. 

� Prtmltr machine. Thousands of satisfied users pro­
nounce it . • . •  

CyptWrittr Perfectly Simple and 

Simply Perfect� 

Let it lighten your business burden. 

I LLUSTRAT E D  CATA LOGU E FREE. 
T1Ie Smith Premier is especially acb.pted to the " Touch 

System." of Typewriting. 

Ot Smltb Prtlhltr C¥»m1ttr eo . •••• 
SyraMt. n. Y .. U. S. 11. 

Railway ditcher, W. O' Bryan . . . . . . . . . . . . . . . . . . . . . . .  647,1OS 
Railway indicator. R. H . .b�orde . . . . . . . . . . . . . . . . . . . . .  647.224 Cb C ·t €. b Railway rail jOint. J. 1. N"wburg . . . . . . . . . . . . . . . . . . .  tW7.X21 & yp&l"rl &r ",. �n4& Railway signal, J. JorJ!enson . . . . . . . . . . . . . . . . . . . . . . . . fl47.097 '" ,"W '" "" " D'" R"nway .witcb plate. F. Nellen . . . . . . . . . . . . . . . . . . . .  tW7.275 
Railway t,le and cbair. combined. T. W. Murphy .. tW7.X17 1 �  Barclay St .. NEW YORK Ram, hydraulic. J .  M. Kline . . . . . . . . . . . . . . . . . . . . . . . . . tW7.000 1 2 4  La Salle St.,  CHICAGO Rammer. pneumatic, J.  Keller . . . . . . . . . . . . . . . . . . . . . 647.416 38 Bromfield St., BOSTON Heel. J .  G. Railey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mti.!f41 8 1 7  Wyandotte St. ,  
�����1���
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tW7.285 
KANSAS C I TY, MO.  

air regi.ter. 2 0 9  North 9th St. 
Regulator. See Windmill regulator. ST. LOUIS,  MO. 
Revetment. J.  I. Newburg . . . . . . . . . . . . . . . . . . . . . . . . .  tW7.322 432 Diamond St . .  Riveting machine. Carney & Gorton . . . .. . . . . . . . . . . . tW6.952 PITTSBURGH,  PA. Rocker. furniture. W. E. Kimball . . . . . . . . . . . . . . . . . .  tW7.231 3 West Baltimore St. ,  Hod or pipe f"8tener. E. H. Vogel . . .. . . . . . . . . . . . . . . tW7.1o'9 BALT I MORE, M D .  ·Rollinl/ mill. W. Garrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tW7.087 &36 California St. , 
�g��: ::;,��:

n
ltc�\����'Gi;niiie;.: : : : : : : : : : : : : : : . : :  lliU6� SAN FRANCISCO. CAl. 

Rotary engine. Bell & Blake . . . . . . . . . . . , . . . . . . . . . .  647.363 We will save you from 10 
Rotary steam enlllne, C. E. Miller . . . . . . . . . . . . . . . . . .  tW7.OJ5 to IiO% on Typewriters of all makes. Sema for Catalogue. 

JOHN W. WEBI!lR, 
Rotary steam engine. E. J. Wood . . . . . . . . . . . . . . . . . .  tW7.I72 ii;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;, 
ltotary turbine engine, J. G. Aikin . . . . . . . . . . . . . . . . .  647.127 . 
Safe. L. B. WhiLe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.0.;8 
Scatl'olding and elevator. C. F. W. Doehring . . . . . .  647.381 

Commissioner and Acting Secretary. 
New York, April 6. 11m. 

Scale. weighing. J. B. �·rem .. . . . . . . . . . . . . . . . . . . . . . . . .  647 .2IJ'i' 
Screen. Geske & Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tW7.399 
Seal E. Tyden . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  tW7.0o:! 
Sealiu.R" �achine. envelop, F. B. Canode . . . . . . . . . . .  647,248 
Seat. See Hath seat. 
Secondary battery. C. J. Coleman . . . . . . . . . . . . . . . .  tW7.442 
Secondary battery. H. S. Gladstone . . . . . . . . . . . . . . . .  tW7.085 
Seed for pla.ntinll. machine for preparinll. E. F. 

I.rael . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tW7.44B 
Self sealing jar. J. P. Lyon. . . .  . .  . . . . . . . . . . . . . . . . . .  tW7.233 
Separator. 8ee Grain separator. . 
Sewing machine, G. W. Baker . . . . . . . . . . . . . . . . . . . . . .  646.!l44 
Shade adjuster. window. J. P. Bade . . . . . . . . . . . . . . . .  647.297 
Sharpener. knife. Smitb & Heinbart . . . . . . . . . . . . . . . 647.040 
Sharpening twist drills, machine for, M. C. John-

80n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tW7,413 
Shears, automatic band over for squaring, W. B. 

Leeds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tW7,I89 
Signal. See Railway signal. 
Skylight. J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.1 63 
Sled propeller. R. A. Kneeland .. . . . . . . . . . . . . . . . . . . . . 647.188 
Sliding bolt. H. Kun . . . . . .  ; . . . .  ; . . . . . . . . . . . . . . . . . . . . .  tW7.418 
Smoke consumer for locomotive or other boilers, 

J. A. Crawford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647,078 
Smoke consuming attachment, furnace, Barks-

dale & Mantling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tW7.300 
SmOkeless furnace. E. Gessner . . . . . . . . . . . . .  ;. . . . . . . .  646.978 
Solderle8s can. �'. Pay.Rnt . . . . . . . . . . . . . . . . . . . . . . . . . .  tW7.42.1 
Spade. H. N. Han.en. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647.001 
Spader and pulveri ...... combined. H. A. Bergom. 647.()f;� 
Spike puller. N. E.8ick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tW7.389 
Spindle. See Spinning .pindle. 
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Spinning .plndle for 8pinning frames. ring. M. 
Brodeur .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tW7.0n 

Spring. See Pneumatic spring. 
Stamp raCk. rubber, H. S. Folger . . . . . . . . . . . . . . . . . . .  tW6.969 
Stamper. battery, M. Weber . . . . . . . . . . . . . . . . . . . . . . . .  tW7.057 
Staple setting implement. R. McKay . . . . . . . . . . . . . .  tW7.422 
Starching machine. W. W. Finton . . . . . . . . . . . . . . . . . . tW7.444 
Steam gage. W. L Staaf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.1,� 
Stereotypin$Z'. etc., composition for, A. Kraus . . .  647.417 
Stoker. automatic. R. Hutchl.on . . . . . . . . . . . . . . . . . . .  tW7.303 
Stone, etc., portable tool for workinJl, J. 

0' Rourke . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  tW7.021 

�����e"r�
m ,ret ·B�tt�I!!�iip;,j.:· · · · 

. . . . . . . . . . . . . . . . . . .  tW7.171 
Stove. cooking and beating. H. D. W. Sawyer . . . .  tW7.427 
Stove, hot biRSt. G. W. McClure . . . . . . . . . . . . . . . . . . 647,149 
Stove. laundry. Blair & Brougb . . . . . . . . . . . . . . . . . . . . .  646.946 
Strap. See Antijumping st.rap. 
Street cleaning machine. hand. R. W,' Furnas . . . .  647,:196· 
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Stud. collar. Bartel & Wo.erau . . . . . . . . . . . . . . . . . . . . .  fl47.2�7 
Stud guard or protector. J. Cameron . . . . . . . . . . . . . . .  tW7. 176 
SUllar. making. Oxnard & Baur . . . . . . . . . . . . . . 647.109. 647. 110 
Suit han�er. C. E. Haley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647,227 
Surfacing block and track l iner. H. W. Watson . .  647.343 
Switch. See .Hlectric switch. 
'rablet making and boxing machine, }i'. IJ. Seely • .  647,a:U 
Tachometer. J. Aumund . . . . . . . . . . . . . .. . . . . . . . . . . . .  646,940 
Tank. See Battery tank. I .. eachlnjl tank. 
'l'anks for water, etc . •  manufacture of, J. F. .. 

Crease .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f047.293· 
Tap. bottle. J. W. Waynick . . . . . . . . . . . . . . . . . . . . . . . . .  647,344 
'l'ar"et trap. E. Sberman. . . . . . . . . .  . .  . . . . . . . . . . . . .  tW7.038 
Telellraphy. apparatus employed In wlreles •. G. 

Marconi . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  647.007 to tW7.009 
Telephone excbanlle snd fire alarm Ely�tem, com-

bined. J. M. Latimer . . . . . . . . . . . . : . . . . . . . . . . . . . . . .  tW7.W7 
Telephone signahng .y.tem. N. H. Holland . . . . . .  tW7.aOO 
'l'elephone system. house, T. M. Dunn . . . . . . . . . . . .  64tl.!l63 
'l.'ellurian, 'II, H. Costello . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.252 
'1'el lurl"n. J. W. Smith . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . .  tW7.204 
Tbill support. F. A. Crocker .. . . . . . . . . . . . . . . . . . . . . . .  tW7.253 
'l.'hill support. Currey &. Davis . . . . . . . . . . . . . . . . . . . . . . . 646,000 
'rie. See RaHway tie. 
Tile machine. A. Weil.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.4.11 
THtinll box. W. E. 0 nond... . . . . . . . . . . . . . . . . . . . . . . . tW7.:I();{ 
Tire. bicycle. R. Bhl'rie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tW7 .213 
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647,
098 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.170 
Tire. pneumatic, Lins &. Gunther . . . . . . . . . . . . . . . . . .  647.100 
'l'ire, pneumatic wheel. J. Adair . . . . . . . . . . . . . . . . . . . .  646.935 

�l��.
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'l.'ires, compounding fillings for rubber. fr. See-
hausen. .  . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  647.119 

Tobacco pipe. Volt & Me •• er.mith . . . . . . . . . . . . . . . . . tW7.122 
Tool holder. E. �·erry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tW6.96i 
Toothpick holder, H. E. Knapp . . . . . . . . . . . . . . . . . . . . .  6.17.11<7 
Toy. C. J. Rehlin.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tW7.327 
TracttOn wheel, J C. Anderson .. . . . . . . . . . . . . . . . . . . . .  647.245 
Tramway clutch. C. I,. Crawford . . . . . . . . . . . . . . . . . . .  tW7.221 
'1'ransfer cup, D. T. Berlizheimer . . . . . . . . . . . . . . . . . . 647,365 
Trap. See Animal trap. Target trap. 
��g�:b: 

J8�e �����n:\��'Ugh: " ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '  647,193 
1.'russ, J .  'V. Bradford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64:7,372 
Tuftinl{ macbine. D. E. Rowley . . . . . . . . . . . . . . . . . . . .  tW7.l99 
Tuftinll pin or but.ton, W. P. Seng .. . . . . . . . . . . . . . . . . 647.108 
Tug. thi l l .  G. W . Po.t . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  tW7.325 
Tumbler wa.her. J. H. Garand .. . . . . . . . . . . . . . . . . . . . .  tW7.182 
Type distributing apparatus. Fraser &. Rose . . . . .  646,972 
Type distributing apparatus. automatic, �'raser 

& Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tW6,97I 
Typewriter. M. S. Carmona . . . . . . . . . . . . . . . . . . . . .  � . . . . 64:7,375 
'l'ypewriter's chair • .b'. Chichester . . . . . . . . . . . • . . . . . .  647.178 
'l'ypewrit inlZ machine, It. Mayer . . . . . . . . . . . . . . . . . . . . .  647.271 
'l'ypewnting machine. A. Schneelocb . . . . . . . . . . . . . .  64:7,035 
Typewritlnl/ machine. C. D. Wallace . . . . . . . . . . . . . . .  647.055 
Unrterve.t. J. B. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647.lM 
Valve, E. E. lI'rederick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.973 
Valve. J. C. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647,351 
Valve and valve act.uating mechanism for pumps. 

etc .. G. B. Pet.che . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .. 647.15a 
Valve. gas or wat.er, A. Klawon . . . . . . . . . . . . . . . . . . . . .  646.900 
Valve gear. cut olf. W. L. Russell . . . . . . . . . . . . . . . . . . .  647.032 
'�alve �ear. emline, .J. H. Ansel l . . . . . . . . . . . . . . . . . . . . 647.;;00 
Valv·e. renewable Meat. E. H. Lunken . . . . . . . . . . . . . .  647.100 
Valve. tbree·way. F. W. Merritt . . . . . . . . . . . . . . . . . . . . 647.014 
Vehicle brake block. M. Potter . . . . . . . . . . . . . . . . . . . . . .  647.114 
Vehicle frame. motor. W. Hay .. . . . . . . . . . . . . . . . . . . .  tW7.2HI 
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Vehicle operating mechanism. motor. W. Hay .. . . 647,262 
Vehicle rub iron. E. W. Palmer . . . . . . . . . . . . . . . . . . . . . 647.1!i2 
Vebicle seat lock. G. J.  Zacb . . . . . . . . . . . . . . . . . . . . . . . tW7.28ti 
Vehicles, etc . •  driving mechanism for motor. W.  

Hay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tW7.404 
Vehicles. stof8.2"e battery suspe�sion for motor. 

G. H. Condict.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  647.251 
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Voting macbine. J .  Boma .. . . . . . . . . . . . . . . . . . . . . . . . . . .  tW7 .4�7 
Wa�on. dumping. S. J. Wetmore . . . . . .. . . . . . . . . . . . .  647.284 
Warping reel thread lIuide. W. H. Bartolet . . . . . . .  647.061> 

(ConUnucd on JlClUII UIi) 

The 

BEST 

is a 

Revolver. (',atalo!/Ue for a Stamp. 
SMITH & WESSON, 14 Stockbridce St. 

Springfleld, Mass. 
1 6 9  New Mo ntgomery St., San Francisco, Cal . 

&J . J ._.n 
Spanish Mauser Rifles&. Carbines 

in complete first-elas,s serviceable order, captured in late war. 10,000 sold to us by U. S. Government
\ 
with five million ball cartridges In 

f!'r:hiP�!�t e(fa�rr1dg, :.��r l�!�: hnu�d�:�.at l.l«>n�NN�i&il'N� 
579· Broadway, New rork, Dt!a� in Military Goods and War Rehcs. 

A NICKEL 
PLATED 

YOUB .MONEY BACK I F  YOU DON'1: LIKE IT. �THE CUTEST, MOST WONDERfUl. 

.-
.

. . :����.::LE��:.::�I��:�:r�� 
_ 

. CARRIED IN T"4E VEST POCKET AND 
• WILL WRITE POSTAL CARD OR NEAT 

. LADIES NOTE PAPER .THIS 18 EXACT 
. .. .. SIZE AND STYLE OF ITS TYPE. 

$I!'6� Bf}'y���tt�H:h.t,"��cf."
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���ii� Ji�!grt}��in If.l:�.re�y�:�':,''nn���tt�l:d �o� 
Baby fr�e of charge. IT Sffld for CVI'cUlar. AlSO see 
SCIENTIFIC AMERICAN. March 31, 1900, page 197. 
S I M PLEX TYPEWRITER CO.,  636 First Ave ., New York. 

Hold Your Scarf� 

I 
with the Improved Wash­" ., bnrne Patent Scarf Fast· 

. ' 

.

. 
ener. Useful also for fasten-

I Ing papers or any article.. 10 
, . cents each, bv mail. Hose . 

Snpporters ihat do not bind 
I ' tbe Ie(! nor Injure the fabric. 
" .  r��alha��!" �l1l:'ise 11:;::,; 

othf1' noveltt .. , Jre.. liD-ii; • . A MERICAN RING CO. 
. Box P. W aterbnry, Conn_ 

Al01'S P S boda Teache8 by mail, with 
WO perfect 8uccess. h i .  • original and scleutltlc 

method of PhysiolojZlca1 Exercise, without any apparatus wbatever, 
and requiring but a few minutes' time in your own room Just before 
retiring. By thl8 condensed 8ystem more exercise can be obtained 
In ten minute. than by any other in two hour., and It i8 the only one 
which doe_ not overtax the beart. 

It 18 the only natural, easy and 8peedy method for obtaining per­
fect health, phY81cal development, and elasticity of mind and body. : 

Perfect Health means an ubsolute freedom from tho.e ailmtnf8 
which a weU4nformed mind know. are ail'ecUIi or tndirecWy due to a 
lack of properlll arra� eXf1'ci8.. " 

Pupils are of both sexe8, ranginl{ In age from IIfte� to eightr­
Blx, and all recommend the system. Since nu two people are in 
the .ame phY81cai condltlpn Individual Instructions are given In 
each case. 

Write at once for full information and Booklet, contaitdng Indorse­
ments frem many of Amerlca'8 leading citizens, to 

ALOIS P. SWOBODA, 
34-36 '" ashington Strut. Chicago. m. 

I 
"Hawkins' New 1 9 00  Oatechism" 

OF THE STEAM ENGINE. 
PRICE,  $2 .00. . 

P08tpald to auy addres8. A practical book on 
eIljllne running, valve 8ettlIljl, etc. Strictly u

. 
p­

to-date. Money refunded If not satisfactory. 
THEO.  AUDEL CO.,  63 Fifth Ave.,  New York City. 

R EADY S H O RTLY. 

AN AMERICAN BOOK ON 

Horseless Vehicles, 
Automobiles 'apd 

Motor Cycles. 
OPERATED BY 

Colorado 
California 

Stea.m, Hydro-Carbon. Electric and Pneumatic 
Motors. There are two kinds of bOPks. 

By GARDNER D. H ISCOX, M. E .  
Author o f  " 988, Gall'olene and 011 Vapor Engines," 

and " Meebanlcal MovelRent,., Devlces 

and AppllaDcel!l." 

PRICE $3.00 POSTPAID. 
This work is written on 8 broad basis, and comprises 
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most important Inn�)vations o? the times, contributing 
to the pleasure and business convenience of mankinrl. 

The wake-up and management-of Automobile Vehicles 
��;:��l���lgil�����y ,;i�

a
::g'r'::!��rn: ;;:l i�:'� 'b�U:'� 

knowledge of the new era in locomoUnn. 
The book Is up to date and very fully il lustrated with 

u-ttg��;�r�� �t:���t�:so�';���:e�utomObi1eS and 

Larce S vo. About 400 paces. Very Fully 
Illnstrated. 

PJ" Send for ctrcula.r of ,contents. 

MUNN & OO., 361 Broadway, ffew York 

One - the cheap sort, exaggerated · 
in statement. poorly done, given 
away by the thousand. 

The other- of literary excellence, 
informative, beautifully illustrated, 
printed by experts on fine paper; a 
work of art. 

Our books are of the second kind. 
Cultivated people like them. 
6c. each; postage stamps will do. 

Will you send for them to 
1": S. EUsTts, 
General Passenger Ag-ent, 
C. B. & Q. R. R., Chicago, 111. 

Punct1lre ProoCFolding Bqat .. � Adopted by the U. S. War and Navy Dept8. In ••••• !!I •• ,."', March and Sep! . •  I8Y.l. Only med&1 and aw.ard at World's Fair. Beautiful models. 
� perfectly s&fe for family as well a8 8POrtsruen's use. Sails, centerboard8. rudders. 
Packs In 8lllalI C/UMl. Send 6c. tor cataloll, :;O engravlng8. King Foldi ng Canvas Boat Co., Kalamazoo, M ich .,U .S. 



APRIL 2 1 ,  1 900. 

Founded bu Math/l'lv Careu, ]'185, 
H E N R Y  C A R E Y  B A I R D  &_ CO. 

I N DUST R I A L  PUBLISHERS.  BOOKSE L LERS &. I M PORTERS 

8 1 0  Wal n ut St., Philade lph ia. Pa . . U .  S. A. 
ISr Our New and Re·vi�ed CataloOlle of p.l'actical and Scienti.lic Books, 92 paljes. 8vo ; a Uatato(]ue of Books on Steam and. the Steam Engine, ltfach';'nf"t'y. etc.; a Catatoque 

o,t,uf��,� o���e,�t����'gl��«::J'c��u����!1�Yt'e-;;�kb��e;f�Q 
CI 'c'rl} branch Science appU,ed to the Arts. sent itree and free 
�U:tsr::�ttgJ:i�r"s�n. iIn allV part of tit. world who will 

E lECTRICAL 
E N S I NEER IN  
TAUGHT 
BY MA 
Electrical 
T�tit��e·C--."'-- -;"_C"�·.·�_--;; .. ,c.-.,..· -
and others. Catalogue free. 

ELECTRICAL E N G I N E E R  INSTITUTE. 
Dept. A, 240,242 W. 2M Street, New York. 
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y Make Rubber Stamps ? 
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Chicago. Simple process. Large prufits. Oi'l'c'lila'l's !'ree, 
Barton Mfg. Co.,  Dept. A, 3 3 8  B'way, New Y o rk, U .  S. A. 

T�� M ajes
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for its toe easiest Lamp 
TO FILL-because the carbine pot 

h����
k
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:�:e
��antity of car-

TO LIGHT - becaus" tbe water 
feed is perfectly controlled by a 
lever. 

TO CLEA N - because tbe reflector 
and its "lass prot.ector are remov­
able by simply pressing u. button. 

��d��� aiP].fgl?'f::'� 
E

dw M iller & Co"  Meriden, Ct. 

A.W I'ABER 
l\lannfactory ESlabli'- hl',l 1 76 1 .  

LEAD PENCILS. r.OLo'R·ffiP--i!ENCILS, SI.ATE 
PENCILS. WRITING SLATES. -S'l'Et<;L PENS. GOLD 
PENS, INKS, PENnI. CASES IN SIL\'ER AND I f'  
GOLD, 8'l'A'1'lONl!RR' RUlHIElt G;O008, HULERS, 
COLOHS AND A Rl'IS'l'S· lIlA'l'EHIAl.S. 
78 ReatJe Street . New York, N . y, 

III ann factory ¥.sUl-blis]lCd 1 761. 

The Ideal Hunting Shoe 
'I'be concentrated product of t1fty 

years of sboemaking skill. 'J1en incfles 
b igh, BellOWS tODg-ue uppers grar. 
color, soft as a "love, tougb aB stee'l 
cannot barden. The nest storm-proo'I 
shoe ever placed on sale for Klondike, 
miners. surveyors, engineers, and any 
one requiring perfect foot proLecliol1. 
'J'bousand of pairs sold to satisfi"d pa­
trons. lllllS. Catalogue he •. 

lH . A. SIlIJTH & SON 
Manufacturersj 29 and 31 N. 
13tb St., Phi adelphia.Pao 

STUDY BICYCLES 
The particular feature 

that distinguishes the 

M O N A R C H  
Bevel-Gear 

C H A I N L E S S  
from other bicycles is its continuous 
frame connection , enclosing rear gear. 
A feature not found on any other wheel . 

The frame is what. a bicycle depends 
upon for strength. The Monarch frame 
is the strongest made. People who are 
riding Monarchs investigated and found 
" the quality " in the wheel . 

Call and we wiII be pleased to show 
and explain their advantages. Write 
for our novel, i nteresting and instructive 
catalogue. 

Monarch Bevel-6ear Chai nless, $60 
Chain Models, - - $25 to $40 

MONARCH HEADQ UARTERS, 
NEW YOR.K. N. Y. CHICAGO, ILL. 

J cjtUiific .ilUttlCllU. 255 
Washing machine. J. Arnold . . . . . . . . . . . . . . . . . . . . . . . .  647,433 
Wasb,mg machine. H. Kleiman . . . . . . . . . . . . . . _ . . . . . .  6-i7.306 
Water e)evatilill and carrying apparatus. H. H. . Harless . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ .  646.9&1 
\Vater heater. It. Sclliumberjler . . . . . . . . . . . . . . . . . . . .  647,157 
"'Vaterworic.� system. P. J. Moran . . . . . . . . . . . . . . . . . . .  647.017 
WeIghing lLnd bag�lIlg- machille. A. C. Bosworth. 647.B71 
\Vel.llbin� machine. liquid. F. Handy . . . . . . . . . . . . . .  ti4.7.(1.JO 
Well drilling macbille, it·. It. \rViedner .. . . . . . . . . . . .  647.349 
Wueel. See Cu.r wbeel. lnfth wbeel. Grinding 

and polishing wheel. 'I'ractioll wheel. 
Wheel rims and means for hulding covers of 

pneumatic tubes tbereto, J. Cuttrell . . . . . . . . . .  647,077 
\-Vindmg machine, ball, J. It. lIammeter . . . . . . . . . . .  647,25G 
Windmill regulator, automatic. BruHS & EI· 
Wil?d��

g:�ard: 'ii: i:evy: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  a!¥:m 
Wire.stretcher and tiJlhtener. P. E. Gold . . . . . . . . . .  647,401 
\-Voven fabric, W. '1': Smith . . . . . . . . . . . . . . . . . . . . . . .  64i.a35 
Yoke center and pole tiP. combined neck, J. G. 

Hielf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  (47.278 

D ESIGNS. 

SAVAGE Hammerless Magazine Rifle 

S M O K E L E SS 

Point Blank R.ange for 
H

unting. 

The most T�liable and safest rifle eve.' 

manufactured. Shoots six different cart­
ridges adapted for large and small game. 

lIT Write for Desc'l'ipflive Catalogtte A. 
SAVAC E A R M S  CO. i!r!ti�i�ii�':����fF > H -> � H>:;:;-; �J� �G-
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Bracket., roller. �. If. Hartshorn . . . . . . . . . . . . . . . . . . . . .  32.4!J3 OS 0 e aCler Enterprise Harness Works, ,4.51 Alisn St.,Los AnaCles.Ca1. Brooder, C. S. Newsom .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. 32.508 eo 
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. ��::� And Otber 'I'ales. including Making a ReVOlution. Sus- Plating' in Gold. Silv;(�r and Nickel. Replating 
Chnlr pOllcb . •  1. J. Dittgeu . . . . . . . . . . . . . . . . . . . . . . . . . .  32.471i h '1' · 1  S i t t tb Elf t) PI l i  f and polishinJl. OOER BltoS .• 23 DUline St.. N.Y. Room «. 
Elevator lIozzle. hydruulic, G. I'J. Evans . . . . . . . . . . . .  :i2.4!I'J que anna raJ . CU p ure a e s, nee a ar 0 
J£levator tbront. hydraulic. G. H. Evans . . . . . . . . . . . .  32.500 the World, Feathers of Fashion, and others. A delight- INVENTIONS developed, speCial machinery con-
�:ye. F. P. Herrick, . . . . . . . . .  , . . . .  , . .  c . . . . . . . . . . . . . . . .  32,4105 tu l  volume. beautifully i l lustrated. Ready for distribu- structed and built, H, C. GIUBAU. 143 C.ntre St" N. Y. Fabric. decorative. 1::1 . (.; iebel . . . . . . . . . . . . . . . . . . . . . . . .  32.Q2'.2 tiOD abuut 1\Iay I. Seud 10 cents to T. W. Lee. General Vaucet halldie. A. S. Hills . . . . . . . . . . . . . . . . . . . .  _ . . . . . .  32.4!X; I CE ltlACHINES; Corliss Engine"J.. Brewers' �""aucet handle, A. D. Levy . . . . . . . . . . . . . . . . . . . . . . . . . . .  :{2.4�15 Passene-er AJ!ent. L�ckawallna Railro!.td. 2(j Exchange RU"d Bottlers Illn.chine)'Y. 'rHE VIL1'ER 
���?t ������.

f
�t

n
l�. �:. cHi�;��ei:. �:. �����'. �.�.: : : : :  :��:�� Place. New York City. Edition Limited. M� G. CO .• 899 Clinton Street, Milwaukee. Wis. 

tiame board. 1i:. �'. Adallls . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'.2.518 
Heel plate. �'. A. Snell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :>2.519 
Hod. wood. C. '1\ McCarroll . . . . . . . . . . . . . . . . . . . . . . . . .  3'l.·HII 
Huskin� pill. R. �'. Clurk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a2.4tt.'i 
I nhulation <lpparlltus clI�ing. W. C. Clark . . . . . . . . . . .  32.47!j 
Inhalntion nppal'utus feed pipe. \'V. C. Clark . . . . . . .  32,480 
I njectors. casing- for blanks for double or com· 

posite. Park & \Y il liST 011 . . . . . . . . . . . . . . . . . . . . _ _  " "  32,501 
ln
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Jar or receptucle. K 1<. Leffingwell. . . . . . . . . . . . . . . . . . 3'.2.472 
I.amp body. portuble electric. J. S. Meade . . . . . . . . . .  :l2.fXJ7 
Lamp. vehicle. A. H. Atwood . . . . . . . . . . . . . . . . . . . . . . . .  32.506 
],ast . •  hoe. �'. P. Olds .. . , . . .  " . . .  " . .  " . .  " . .  " . . . . . . . .  32.520 
Machine le�. A .  ,J. Gillespie . . . . . . . . . . . . . . . . . . . . . . . . . .  32 . .110 
Necktie fustener. F. J .  Callaghan . . . . . . . . . . . . . . . . . . . .  ::t2.4{;fi 
Nut Jacking washer, .1. · iJickason . . . . . . . . . . . . . . . . . . . . :12.4H2 
Organ case. K I£lrUlf,.{er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.512 
Piano case. P. G, Gnrber . . . . . . . . . . . . . . . . . . . .  32.513 to 32.517 
Pill. 1.. M, Zel l . , . . . . . . .  , . . . .  .. . . . . . . . . . . . . . . . . . . . . . . .  32.41;3 
Pipe cleaner, �'. J. Hardiu�. Jr . . . . . . . . . . . . . . . . . . . . . .  :�2"'82 
Pitcher. H. Brunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.473 
Plate or similnl' nrt icle, C. J. Ahrenfeldt . . . . .  32.4GB. :l2.4H9 
Press fmme. N. Du Brut. . . . . . . . .  . . . . . . . . . . . . . . . . . .  32 . .111 
Hein supporter. '1'. 'vV. j\·lcKelvy .. . . . . . . . . . . . . . . . . . . .  �2.4!)4 
Scale be�lm. \V. �'. Stimpson . . . . . . . . . . . . . . . . . . . . . . . .  32.50:i 
Scraper. G. C. Bowles ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.484 
Spatula. K C. Ber�er, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.481 
Spoons, forks. ladles. etc., handle for. A. F. Jack· 

snn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.467 

�r!�r�I!��I��c�
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�r���I��;I���: .�: .�:. �.����.l�: : : : : : :  �:!� 

Statue, F. n. Hil!bee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.47� 
'I'able leI< brnce piece, J. G'180n . . . . . . . . . . . . . . . . . . . . .  32.f,()\1 
Tooth. nrtiflcial inCisor. A. '1'. Glew . . . . . . . . . . . . . . . .  :i2.478 
'l'owel rack member. Heeves & Johnson . . . . . . . . . . . . 32.4!'lU 
Truck, vehICle. L. S. Buffing-Lon . . . . . . . . . . . . . . . . . . . . .  32.505 
Twine holder . •  1. A. 'I'humpsoll . . . . . . . . . . . . . . . . . . . . . .  :-12.475 
Valve body, P. F.. Ape-ar . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.4U7 
Weed chain huuk. C. Ii'. Heine . . . . . . . . . . . . . . . . . . . . . . .  32.485 
Work bag. M. J. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.477 

TRADE MARKS. 
Ant.idote for malaria. Or. Patton Medicine Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . ,  .. , . . . . . .  , . . . . . . .  34,473 
Antifut prepnnlti( lns. I{ational Laboratory and 

i{eseurch Company .  . .  . . . . . . . . . . . .  34:.474 
Brick. Ll.Ilonier Silica Brick Company.. :v.,47i 
Canned corn. It. F. & G. H. �'l itchell . . . . . . . . . . . . . .  a4.4lH 
C:::leaning- purposes. powder for, C. V. Bouflhton. 

34.'65. 34.466 
Compounds for treatment of t he skin and mucous 

membralles. '1'. \Volfram .. . . . . . . . . . . . . . . . . . . . . . . .  34.4GB 
Corset� alld ulldeJ'wuis�s. ladies'. Bay Btate Corset 

COlDpany .. . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . .  R4,452 
Cotton gonds. certuill named. H. Norden . .  a4.445 to 34.451 
}l�Jastic textile J!o()ds. Hub Gore Makers . . . . . . . . . .  34.454 
}filler compounds or surfaces. Flood & Conklin 

Com puny .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . .  84.4fi7 
IQour. )i·. IJ. 8trilzill.ller & Company . . . . . . . . . . . . . . . . .  34.4fi4 
Foods. certain named. J. Carter &. COD1pUlIy . . . . . . .  34.4liO 
Golf supplies Hnd sundries. certain named. Nu-

tional Cement and !tubber Manufacturing 
Com puny.. ... . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.45t> 

Hair curlers. H. J. ltumrille . . . . . . . . . . . . . . . . . . . . . . . . . .  34.450 
;Jorse boots. D. T •. Campau .. . . . . . . . . . . . . . . . . . . . . . . . . . 34,455 
Litho�rapbs. certain nnmed real and imitation, 

Lithotollf:� Colortype Company . . . . . . . . . . . . . . . . . . .  34,443 
}leat extract. albumen. and preparations of al­

bumen. Tori! EiweiRs & b'leisch Extract Com­
pany. Gesellscbaft mit Bescbrankt.er Hat· 
tung . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.,460 

Medicinal preparation for certnm named diseases,· 
H. Kovncic .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  " "  .. " . . . .  34.471 

Medicinal preparat ion for certain named uses, 
Soule Mediclli Company . . . . . . . . . . . .  " . . . . . . . . . . . 34,472 

Metals. antifriction. M. S. Dunbar . . . . . . . . . . . . . . . . .  34.478 
Oat food. WI< •. pburn. Crosby Company . . . . . . . . . . . . .  34.462 
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Pins. bail' pins. and hooks and eyes, Sterling Pin 
Company . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  , 34.457 

Printing presses und certain narned printers' sup-
plies. Liberty Machine Company . . . . . . . . . . . . . . . .  34.475 

Remedies for certain named disem�es. H. P. Rams-
dell . . . . . . . . . . .  " . . . .  " . . .  , . . . . . . . . . .  . .  . . . . . . .  34.470 

Remedy for certain named diseases, Kocb Lung 
Cure Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,4&'9 

Silver arti£:res a.nd tableware. sterlinl?, W. S. Kerr 
& COrrip iiny . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.442 

Stoves. rung-es. and furnaces, Rathbone. Sard & 
Company ."  . . . . . . . .  • . . . . . . . . . . . . . . . . . .  " . . . .  , , ' ,  . . .  34.476 

'I'rousers. exceplinjl rubber or waterproof trous-
ers. men's. J. Rennet.t & Company . . . . . . . . . . . . . 34.45.'J 

Whisky. WiJSOll Distilling Company . . . . . . . . . . . . . . .  34,45U 

LA BELS. 
.. C. Barthelemy's Herbal Extract." fora mediCine. 

I.. Wolf . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . .  7.471 
.. Celebrll,t.ed Cascaril la Stomach Bitters." for bit-

ters. H. C. Paulson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,4G8 
•• Co-clo·reu." for a beverage, Simpson Spring 
.. c��w

m
,"�

a
�crl:d;S' b'omi;o�·nd·ed· 'E'niziisti ' �1 iist�rd:,i 

7.4li7 

for a mustard. \Villiam H. Cra.wford Company , 7.47a 
.. Daylight Mutcbes," for matches. Safe Hurbor 

Mntch Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,4fi4 
.. Duck's Back Waterproof )i'ibel'," for wrapping 

paper. MallaHeu &. Company . . . . . . . . . . . . . . . . . . . .  7.463 
•. Eureka Hair H.estorutive." for a huir restorer. 

B. M. Riordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.41i!) 
•. Prairie BukinlZ Powder." for baking powder, 'vV. 

W. Walker . . . . . . . . . . . . . . . . . . .  " ,  . .  , . . . . . . . . . . . . . . .  7.472 
.• Railway 1'icket.." for chrars. J. Simon .. . . . . . . . . . . . .  7,41).:; 
•. Salt Cod Square." for codfish. 1.. A .  'I·reat . . . . . . .  7.4i4 
.. Solid alld ReHable b'ootwea.r." for boots and 

shoes. C'racidock·1'erry Company . . . . . . . . . . . . . . . .  7,462 
.. fj,'wilight Oran�e Pekoe," for tea. Bemis Brothers 
.. u�::f,£�,'?fo�l1l mectlciile: J: Er':De'W'oif: : : : : : : :  :. : +:�rc; 

PRIN rs. 
" Lynch & Company, F'ish, New York," for tlsh, 

Lynch & Coml>uny .. . . . . .  " " , . . .  , . . .  " ,  .. , . ,  . .  , . . . . . .  218 
.• The Parker Universnl Garment �-astener." for a 

garment fastener. Parker Novelty Company .. . . . .  219 

A printed copy Of the specification and drawing of 
any IHltent in the foregoin� list. or any patent in print 
issued since lS6:i. will be furnisbed from this office for 
10 cents. J

I1 
ordering' please state the name al1(1 number 

of the patent deSIred. ancl remit to :\1unn &. Co . . 36J 
Broadway. New York. Special rates will be .e-iven where 
a large number of copIes are deSired at, one time. 

Canadian patents may now be obtained by the in­
ventors for ally of the inventions named in the fore 
�oing li�t. provided they are simple. at a cost of ,40 each. 
if complicated the cost wilJ be a little more. For full 
instructions address Munn & co .• 361 Broadway. New 
York. Other forelll'n patenta mal' atao be obtalnetl. 
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invention IS probably p.1tentable. Communica­
tions stricti v confidential. Handbook on Patents 
sent free. Oldest agency for securing pntents.� 

Patents taken through MUllTl & 'Co. receive speCial not-ice. without charge. in the 

Sci¢ntific Jlm¢rican. 
A handsomely i l lustrated weekly. Largest cir. 
culatlon of any scientific jourllal. fj,'erllls, $3 a 
year ; four months. :n. Sold by all newsdealers. 

MUNN & C O . 3 6 !  Broadway, New York 
Brancb Office. &'25 F St .. Wasbin"ton, D. C. 

TURB I NES � Send for Circular "Ill." 
J A S .  L E F F E L  & r.O. Springfield, Ohio, U. S. A. 

�1 ��� 
TYPE WHEELS. MODELS "'�XPERIMENTAL WDRK.8MAlLMAtHllmI;Y NOVEl�ES ra.. ETC. "EW ':D aUrtCIL WDRKS' 100 NASSAU 8! N.T. 

I N V E N T I O N S  P E R F E CT E D. 
Accurate Model and T o o l  Work. Write  f o r  Circu lar. 

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

. . . .  CO R K  S H AY I N C S  • • • •  
O.  HEROLD & CO., . Lisbon, Portngal. 

MODELS & E X P E R I M E N T A L  W O R " . 
Inventions developed. Special l\Iacbinery 

E. V. Baillard, 106 Liherty St • •  New Y ork. 
Rare opportunity for a competent bras-- finisher. 'nlC 
plant and good-will of small manufactory 'of flne brtl�B 
tubing and garden syringes Of thirty-flve yea,rs standinp. 
for saJe. owing to death of head of flrm. Important to 
continue business without interruption. For sale out­
right or to be operated on sharef:l. 

Apply to E. W. DEAKIN. Ogontz. Penn. 

D 'AMOU R & LlTTLEDALE MACHINE C O. 1 3 0  W O R T H  S T, .  N E. W  Y O R K.  
Make lliodels 01' Auy lllachine to Order. 
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CAPE NOME, CAPE YORK,-- • 

• ,ST. MICHAEL, DAWSON 
S 
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A N D  A L L  P O I NTS O N  T H E Y U KON R I V E R  

:D I :R. E C T. 
Operating ITS OWN Fleet of First-Class Ocean Stea

m
ships 

ST. PAUL, PORTLAND,  BERTHA, RAI N I E R, DORA and others. 
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o 
M 
F 
o 
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T 

Full Line of River Steamers on the Yukon. 

Under contract to deliver United States Mails throughout the Territory. 

First Departure, APR.IL 30th, Rnd Fortnightly t h ereafter. 
For new Folders, lliaps and fnrther particulars as to Freight .and Passage, wI·ite to 

ALASKA COMMERCIAL COMPANY, 
3 1 0  SANSOME STREET, SAN FRANCISCO, CAL. , for all particul�r 

FO R SALE. 
The entire plant of THE UNI'l'ED S'l'ATES PIN CO., 

located at Seymour, Conn., on the line of N. Y., N. H. & 
R. R. R. ( Naugatuck Oivision), conSiBtiuJ,! of bnildings. 
real estat.e and valuable water power on Naugatuck I Rb�'i:d ��':>��; tci� ��C�i���a����e � �fis.

ahove men-
For full particulars and price address 

UNITED STATES PIN CO., 
Or. OLIN L. DrBBLE, Seymour, Conn. -------------------

W A NTED.-By a large manufacturlJlO' plant In the 
�1iddle West. a pattern maker famihnrwith agricultural 
iml)lement work. Must be a comparatively young man 
and tboroughly competent III all departments of his 
trade. Steady employment for the right mun. Addref:ls, 
���\��,
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W A NTED.-An extensive manufacturIng establish­
ment, located between Clevp,land and Chica�o. has an 
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know bis business in aU its details. State experience, 
J?ive references. name saJary expected and address U. J., 
55, care ScientIfic Ameril'!an, New York. . 

EVOLUTION OF THE AMERICAN LO-
comotive.-By Herbert T. Walker. A vuluable series 
by a member of the  l�ational Railway lluseum f'ommlt­
H.'e. The locomotive from 1825 to date is described n.nd I fllustrllt.ec1 by carp-ful drawinlls, JlreaL attention beinJZ' 
given to historical accuracy. 21 illustrations. 8CIEN­
Tlli'IC AMERICA� �UPPLEM ENTS 1 1  I '..!, I , 1 :I. 1 I I ll • 
Price 10 cents ench. lI"or saJe by Munn & Co. and al l . 

CALCIUM CARBIDE ���,ft-�, 
3a NASSAU STREE'J', NEW YORK. 

(A B C Code.) Cab l e  Address : BRYAXE, N E W Y O RK. BOYS PAPER- FREE if you will scnd names 
. of Lo boy frienus: over 12)carsot 

ngewe will send you the Star for 3 montl:s 
free. Gn·at.est boys' paper publlsbed. Address with 

stamp. TIlE STAB, Dept. 114. OAK PARK, ILLS. 

�f.:i MAKE B I G  M ONEY :'h':,t 'f.�"b'i�n�?t� 
Motion PicttJres, tbe new Grapho.Ampltphone,'.ralklng 
and Musical Combination and Panoramic Stereopticon 
Views $60 to $300 per week without p'revlous experience. 
Only a ]ittl e money needed to Slurt wit-h. and any man 
can operate our outtlts successfully. Write for catalo�. 
E nterIainment Su p p ly CO., 66 & 6 8  Fifth Av., Chicago. 

D . L. , H OLDEN 
5 1336 BEACH St. PHILADr:LP�IA PA. 

REGEALED- ICE MACH INES 
S E E  rIR�T PA E S(IENTlrlC AMERICAN SE.PT. 2 1 8 9 �  

newsdealers. _____________________ _ 

00 B IC YCLES $3$'0 
all makes. good as new. to 

Models, lUI to 820 
higb grade, tillS to S 13 
direct to .,-ider. We ship 

approval; send us an order. 
A BICYCLE distributing 

K)ata'og'oe, for us. We will give one Ruler 
each town FREE USE ot sample 

to ride and exhibit. s��}�� i��:i.E 
.
tor f��� �!"::;rA�ur 

MEAD O YOLE CO., ChIc."". 

�EASE PAYS EXPENSES and $rr5 
per month. Steady position ; self-sei-

ler; no experience ne�rled.8end 2c for contn.c�. 
P "ABE MFG. Co .. ClncIDnatl.O .. Dept. lO. GjI'�r�!!�rB�,�g�ml 

& Supp,les. write for catalog, m illustrations, t'lt.KK; it gives in­
formation for musicians and new 
bands. LYON & H E A LY, . 

88 A.a ••• 8�, (JIIWAGO. 

Ninety per CAPE NOM E GOLD output will be dredged 
cent of the out and saved by 

KROGH'S CENTRIFUGAL SAND PUMPS 
and Drake's Amalgamators. The only machlues that have stood the most exacting tests of pra.ctical miners. 

KROGH MANUFACTURING co. �:�e�re�!e::;s��ir:;�:.an Francisco. 
In dally operation at the works. BuUders of modern MINING, DRAINING and IRRIGI\TION 

MACHINERY of hlgheat elllCiencl'. IY"" Send for Deacripttve catatOilUe. 



Driving 
Under Difficulties 

was the experience of the old coacblng 
g:r:e:��d ������� carr i ages  over­
turned, and coach­men !lot d run k. 
T b e s e accidents cannot happen to 
the 
WINTON 

M OTOR 
PI'ice $1,200. No Agents. CAR RIAGE 

which needs no coacbm",n. costs but little to keep, Is 
easily operated by the ir.experienced-who can regulate 
the speed at will-is perfectly safe and Can rUll up or down hill with equal ease. Hydro-carbon system. 
T H E  W I NTON MOTOR CARRIAGE C O . ,  Cleveland, Ohio.  

Eastern Department, 120 Broadway, New York City. 

W I T H  T H I S  B R A K E  
Y O U  W O N ' T  B R E A K  

You will be free from fear when 
riding your wheel dOwn hill if 
you are usinA' the "C. C." or 

C A N F I E LD 

COASTER BRAKE 
Small, convenient. reliable and 
always satiBfactorfi' Its �artB 
�v'iTl f�r :�� I�te:�l. anlf,a�i�'e:� 
now recognize its superior mer_ . ���r 1:!f�: F�i)t� gru�i�a' t��� tor free descriptive booklet. Price. C. C. Brake, $4:.00; 

with Hub, $5.00; with Hear Wheel, $6.00. 
CANFIELD BRAKE CO., P. O. Box 867, Cornlng • .N. Y .  �� Acetylene Burners. 

, Samples. M to I foot. 250. each. 
A new burner for STEREOPTICONS. Highest C. P. posslhle. 

..  ' State line Talc Co., Chattanooga, Tenn. 

SGaI�s All variettesat lowest prlces. Best Railroad 1.'rack aud WUgu D or ::;tock Scales madt'. 
�����la�1eJ.�s, �i�����8,I¥g����fc. Sg��; Money. Lists Free. CHICAGO ';�ALE CO .. Chicago. III. 

BIG MONEY ! 
Our Pnnching and MUSICAL SLOT 

PICTURE JUACHINES will Pay Your 
Rent. Make large incomes with SilIALL 
INVESTilIENTS. F RE N C H  and Do­
mestic views furnished. Pf'"Write for terms. 

AMERICAN AUTO. MACH I N E  CO.,  131 Liberty St., Dept. A, New York. 

11 P�rf�(t '{las [amp 
for £arriag�s � 

Jlnd Jlutomobil�s 

I 
THE SOLAR 

Thl'se are made in Two ,Styles . 
DASH LAilIPS-To attach to buggy dash­

boarj, Price, $7'.00 per pair. 
CARRIAGE AND A U T O M O B I L E  LAilIPS-To attach to regular lamp holder. 

Price, $1�.00 per pair. 
You can procure these lamps at above prices from 

your dealer or from us. express prepaid. 
nr Send for DescripUve Booklet. 

BADGER BRASS MFG . CO . , Kenosha,Wls. 

u. s. STORAGE � 
� BATTERY 

AN ELECTRICAL WONDER. 2 1 -2 VOLTS. 
Does 25 per cent. more work in Xl tbe space and witb but � tbe weigbt of others. 

� !�g��� 8�1l _ - _ - _ - _ - _ $l:gg , 2� and �O Ampere Cells in process of 
12 Ampere Cell - - - - 3.uO manufacture. 
Kept IN STOCK by ELECTRICAL SUPPLY HOUSES. Send for Circular. 

U N ITED STATES BATTERY CO . ,  253 

WOODS ��JI��E 
COMPANY 

NEW YORK==44th St. & Vanderbilt Ave. 

CHICAGO= "545, 547, 549 Wabash Avenue. 

Produces the typical, scientific, American Automobile. It embodies all that 

is best in motive power and caniage construction. Combines Economy, 
Reliability and Superior Appearance. 

Entire stables equipped-private or public-any style of vehicle desired. 

t t t 

PROMPT DELIVERY� 
t t t 

Illustrated Catalogue showing colored plates, descrip­
tions, price lists, etc. 

STEREO g LASSES. 
Differ from all others . 
Lenses are farther apart than the eyes. 
This gives Stereoscopic Effect. 
Th ordinary stereoscope makes objects in . 

photograph stand out in relief. 
Stereoscopic Effect in these Glasses makes 

Distant ('hjects stand out, lifelike and plainly. 

SMALLE�-L:.IOHTE�­

MO�E POWE�FUL. 

IMMENSE FIELD Of' VIEW. 

-Booklet Free.-
SOLD BY ALL DEALERS. 

Catalog of Photo or Microscope Goods un application. 
Chemicals of all klnds. 

BAUSCH &, LOMB O PTICAL CO.,  

"Costs Nothing When Not Working." 
You can insure good and quick work in your 
shop if you are supplied with one of our 
" C  E "  SMALL MO TORS. 

Run from lighting circuit. 1 1  0 volts. Expense 
stops when they stop. � Send for Ci1'cular S. A. , 
C E N E R A L  E L ECT R I C  CO.  Main Office, Schenectady, N .Y. 

HANGER TRATEFOLD STRETOHER 
(luadruples closet or wardrobe capacity. 

AttJlched or detached in an instant. 

Takes out bag at knee. 

Prl'serves the crease. 

Prolongs wear. 

Saves pressing. 

Prevents wrinkling. 

6 to 8 Garments can be 
suspended from common 
closet hook or nai l.  

The ,only GARMENT HANGER that is used for either 

Trousers, Skirts, Coats or Ladies' Waists. 

MAILED, POSTPAID. FOR 1 5c. , 2 FOR 25c., 
OR SET OF EIOHT WITH CLOSET ROD FOR $ 1 .00. 

WHEN ORDF.RlNG SPECIFY WHlllTHER. FOR 
TROUSERS. SKIRTS, COATS Oil WAISTS. 

The Berclay Manufacturing Co. , Mfrs.,  

:zs6 West :lt 3 d  Street. New York. 

APRIL 2 I ,  1 900. 

" P TRADE M A R K  D " 
E C A M O I  

A L U M I N U M  PA I N T .  

Sil-::�st aw�!�':.�?� °b!l��\�g:'ble�O��t ���e J;�os;�� 
weatber

R
roof. Durable. Easily A�lied. Bicycles. 

i:����'MO������P����St ���at��Blt ro�i����rlra�k: 
ets, Cars, Stations, General Decoration, etc. Sample bottle, by mall, for 25 cents. 
THE AMERICAN PEGAM O I D  CO.,  339 B'way. New York. 

"Lignt of 9sia" lamp 
Well(bt. 5Xl ounces. % Inch diameter. 

S Inches 
long. 

The Greatest Photographic Offer 
EV E R  M ADE l 

NEHRING'S 
Set of 

CONVERTIBLE AMPUSCOPES 
.Put up 1n a neat case containin�: 

1 ���r;:!ft
aL�,��larginll Lens, 

1 Wiele Angle Lens, 1 Tele Photo Lens, 1 OrtllOcbrolllatic Ray Screen. 
1.'bese Lenses can be used with any 

camera made tUted with a rectilinear or anastigmat lens. 
Price, per set, containinlZ the above 

Lenses : 4- x �-S�.OO I � x 7-S6.00. 'l'be above 
lenses can also be bad singly at $2.00 each in tbe W and 
at $2,20 eacb in tbe 5x7. Special prices will be quoted on 
larger sizes. 
U. N EH R I N G ,  Dept. S, 1 6  E. 42d St. , N. Y. 

Ladies' Watches 
All styles and sizes 
are shown in our 
Blue Book - Free. 

N EW E N G LA N D  
WATCH CO. 

37 M-aiden Lane. N.Y. 
149 State St., Chicago. 

CHARTER Gasoline Engine 
USEn ANY PLACE 

.. BY ANYONE 
FOR ANY P U R POSE 

Stationories, l"ortables, 
Engines and PUID1'S, 
or State your Power Needs. 
CHARTER GAS ENGINE CO.,  Box 1 48.  STERLING, ILL. 

ACCOUNTANTS 
who nse the Comptometer 

have no trouble with their 
trial balance. Has it ever OC" 
curred to you that by gelting 
one you might save lois of 
time, avoid mistakes and not 
ruin your nerves ? Write for Pamphlet. 
F E LT 6. TARRANT MFG CO. 

62-S8 ILLINOIS ST . •  CHICAGO. 

PElTER T. AUS'fEN, PR,D, Prest. and :\1.anaJ!'er. 
Testing, l�erfecting, Introduclng and Di�posing of 

Processes, Products, Patents. Novelties and Formulas. 
Correspondence Is soliCited with Chemists baving In· 
ventions. Improved Processes or Novelties to Dispose 
of. �2 BEA VEIl. STREET. NEW YORK. 

J. [SS O P'S STE E LTHe:E�rr fOR TOO L S, S AWS E TC. 
W'f! .JES.SOP & SONS L!g 91 JOHN ST. NEW YORK· 

PRINTING I NKS 
'l'be SCIENTIFIC A MERICAN i s  printed with elIAS 

ENEU .JOHNSON & CO.'S INK, Tenth and Lombard 
St ... Philadelphia, and 47 ROS6 St., opp. Duane, New Yor. 




