
A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTltY, AND MANUFACTUltES. 
Vol. LXXX.-No. 12. I 

Es'rABLI8HED 1845. \ NEW YORK, MARCH 25, 1899. 

Abutment of the Grunenthal Bridge. 

[$3.00 A VE,\ n. 
WEEKLY. 

View Looking Along Axis of Grunenthal Bridge, from Below Levensau Bridge Across the I{iel Canal. Span, 536 Feet. 
SOltE NOTABLE GERMAN ARClI BRIDGES.-[See page 182.1 

© 1899 SCIENTIFIC AMERICAN, INC.



ESTABLISHED 184.5. 
MUNN & CO., EDITORS AND PROPRIETORS. 

PUBLISHED WEEKLY AT 
No. 361 BROADWAY. NEW YORK. 

TERMS TO SUBSCRIBERS. 
One cop}'. one year, for the L'nited States. Canada. or Mexico .... ..... $3.00 
One eopy. one year. t<) any foreign country. postage prepaid. £0 168. ad. 4.00 

THE SCIENTIFIC AMERICAN PUBLICATIONS. 
Scientific AmerICan (Established IS.t5). ..... .... . ...... . ......... $iLOO a year. 
SCIentific Ameriean Supplement (Established 187fi) ...... . . . .... 5.00 .. 
Scienhtic American Building Edition (Established 1885) . .... " .  2 .. )() 
Scientific> Americall Export ��dition (��stablished 1873) . ...... . 3.00 

'l'�e combined s ubscription rates and rates to foreign countries will 
be furnished upon application. 

Remit by postal or express money order. or by bank draft or check. 

MUNN & CO.,361 Broadway. corner Franklin Street. New York. 

NEW YORK, SATURDAY, MARCH 25, 1899. 

THE SENATE AND THE ARMOR PLATE 

QUESTION, 

There is o n ly one thing t hat is more remarkable than 
tl:e persistence with which the Senate medfl ies with 
technical and professional matters, and that is the i n 
variable and inevitable b l u nders of legislation which 
follow this interference. In this respec� its record for 
the past session h as been a sorry one. First it under
took to teach our naval experts what kind of ships 
were needed by the n avy, and i n  flat contradiction to 
the  teachings of the late war, a n d  in spite of the pro
tf'sts of the ran king admiral u nder whom that war was 
prosecu ted, the Senate commi tted the cou ntry to the 
construction of four vf'ssels of an antiquated and dis
credi ted type. Having delivered itself duly upon this 
questio n ,  the Senate clinched its argu ments b y  wil lfully 
robbing not only the principals, but the subordinates 
among our n aval officer�, of the very promot ions which 
had been proposed as the just rewards of meritorious 
conduct du ring the war. Not con tent with the ran k in· 
justice (we had almost said the grat uitous insult) of re
fusi ng to recognize the bl'i lliant con d uct of our naval 
officers, t h e  Senate proceeded to sti l l  further make an 
exh ibition of itse l f  by cutting down the proposed ap
propriations for the navy by one-half-a movem�nt 
which was only checked by the stren uous opposition of 
the House in COlllmittee. 

'Vhen the Senate saw that the House was firm in its 
demand for the const,ruction of the fu l l  n u m ber of ships 
recolIlmended by the Naval Board, i t  proceeded to 
gain its end by a piece of political jugglery as disgl'ace 
ful to the Senate as it is h umiliating to the country at 
large. It agreed to t.he construct ion of the sh ips, but 
put a proviso into the bill which blocks the con stl 'llction 
of the battleships and armored cruisers as effectually as 
if they had been stricken out of the b i ll altogether. 
The Senate authorized the construction of the armored 
ships on the cond ition that no contract for their con
struction should be ma(le until  contracts had been let 
for the con struction of their arlIlor at a price of $300 
pel' ton. As it is absolutely impossible for any firm to 
make modern armor for $800 pel' ton, it wi l l  be seen 
t h at the Senate has blocked the construction of these 
sh ips more effectual l y  than if their construction had 
never been authoi·ized. 

One grows Wf'ary of rei terating the commonplace 
that there are certai n mattf'rs for information and in
struction regard ing which Congress must rely upon the 
professional k nowledge of the  various bureaus. Wh ile 
senators and representath-es should endeavor to ob
tain a general famil i arity with the affairs of the tech
nica l bureaus, no one expects them to be('ome 80 versed 
in the various subjects n pon which they have to legis
late as to be able  to discuss the technical q uestions in
volved in the recolil luen dations made by the various 
expert boards, If t hey do m, they will blunder as fool
ishly as the Senate has b l u ndered in  the instances 
above quoted. 

Take the matter of the cost of arlllor plate. Nobody 
can deny that armor at $550 a ton is a costly material ; 
but because the price is higtl. it does not necessarily fol
low that the profits are abnormally large. The man u
facture of armor plate is one of the most expensive pro
cesses known in the art of s. eel man ufacture. It i n
volves the bui lding of an extf'nsive an d costly plant of 
a special type. which must necessarily occupy many 
months iu its erection ; and an armor plate company 
nevel· kn ows b ut what new developm ents in the art may 
render a large part of the plant out  of date before it  
has turned out a single plate. This element of uncer
tai nty alone justifies the  manufacturer in placing a 
high price upon his  finished product. and if he makes 
tile armor plate pay for the periodical and costly  re
newal of his plant. he is merely protecting' his  own in
terests in  a perfectly legal way. 

Moreover, every increase in the price of armor has 
been marked by a corresponding increase i n  the quality 
of the plate. The Sen ate is greatly exercised over the 
increase of $50 to $75 per ton in the cost of the new 
Krupp armor over the Han'eyed armor. Yet the tests 
th us  far made indicate that the Krupp plates show a 
su periority of about 25 per cent over the Harveyed 
plates, and, ton for ton in point of powers of resistance, 
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the Krupp material at $550 to $575 per ton is cheaper 
than Harveyed armor at $475 to $500 per ton. More
over, in comparing the prices asked by American man
ufacturers of this government w ith those being actuall y  
paid h ere a n d  i n  Europe, w e  fi n d  that there is nothing 
exorbitant in the demands of our armor plate makers. 
In England the price of Krupp armor ranges frolll $515 
to $569 per ton. I n  this country the Cramps are pay
ing the American manufacturers $575 per ton for Krupp 
arlllor for the Russian battleship now building at their 
works, although they were at l iberty to procure t h is 
armor from any othe!' source. Russia is now buying in 
the United States the ortlinary Harveyed armOl' at 
$486 per ton, because this is cheaper than they can pro
cure it  elsewhere. 

In view of these facts. which have been furnished us 
from an official source, what, we ask, becomes of the 
Senate's demand that the armor for our new battle. 
ships and armored cruisers shall be fu rnished for $300 
pel' ton? No manufacturer in the world is going to de· 
l iver plates for United States warships at 50 per cent 
less than the cost of man ufacture. 

It is no thanks to the Sen ate that the situation ,  as 
regards the vessels just authorized, is  not as bad as it 
seems. It happens that the armor plate makers' hands 
are so full t h at no delay will be occasioned in the con
struction of the new ships, if Con gress only rectifies 
the mistakes of the last session when it meets agai n in 
Decem ber. The present con tracts for the vessels of 
the  .. Alabama" class and for a Russian battlesh i p  
will keep th e  mi l ls busy unti l February, 1900. The 
10,000 tons req uired for· the "Maine" class an d the 
mon itors wil l  not  be com pleted before the sumIller of 
1901, before which time nothing could be done for the 
new ships. By the time Congress meets. a lot of KI"UPP 
armor, now being made for Russia, wil l  have been 
tested at the  naval provi ng ground and the depart
men t  wi l l  then be in possessioll of additional informa
tioll which will enable Congress to und erstand the 
armor plate question better and act more intelligently 
upon i t. If  the members of Congress wi l l  l isten to the 
expert test imony which wi l l  then be forthcoming, there 
will lJe no difficulty in securing all the armor we need 
at a figure which will  be just both to the manufacturer 
and the government. But the price will not be $300 
pel' ton. 

... �. 
FIRE PR01ECTION OF TALL BUILDINGS, 

It wi l l  be remembered that when the upper eight 
stories of the Home Life bui lding were b u rued out in 
the recent fire, the chief of  the New York Fire Depart
ment stated that the fai l ure of the firemen to do any 
effective work above the ninth story was what he had 
predicted whenever one of these tal l  b uildi ngs came to 
be tested by a serious fire. 'l'here is a l imit of height 
above which the ordinary methods of fire-fighting by 
p umping water through a hose are inadequate, Mu('h 
valuable t ime is lost in dragging the hose from floor to 
floor ; it is a lways liable to injury from fire or fal l ing 
debris ; and of course there is  the danger of bursti ng 
from overpressure, a risk that natural ly increases when 
the water has to be forced to the upper floors of a 
twenty-story building. 

The New York Fire Department has recently made 
a test of the height at which an effective stream of 
water can be delivered from its engin es, which shows 
t hat our tal l buildings are better protected than is 
generally supposed . A fire engine was connected to the 
mains and to a standpipe that extends the full height 
of the �t.Paul buildi ng, and succeeded in forcing a 
considerable stream of water from the roof-at a height 
of 307 feet above tlw street level. With a pressure of 
180 pounds at the  engine, the water was thrown over 
St. Paul's Church, on the opposite side of Broad way, 
and fel l  into the churchyard beyond,  a horizontal dis
tance of about 250 feet. Unfortunately, the fai l ure of 
one of the couplings on the standpipe withi n the 
b uilding prevented the test bein� made with the maxi
mum pressure at the engine of 300 pounds to the sq uare 
inch ; uut enough was done to prove that the engines 
of the department can deliver water at a satisfactory 
pressure on any of the floors of our  tall buildings, At 
the time the standpipe failed the engine was throwing 
over 250 gal lons a minute at a height of over 300 feet, 
with only 60 per cent of the maximum pressure. 

Whi le it is true that the tal l bui ldings are provided 
with theil' own fire service in  the shape of tanks on 
the roof or special fire pumps i n  the basement, ex
perience has shown that the system is  not very re
l iable. The tanks are liable to be empty, 01' the 
pumps may not be available because of insufficient 
steam supply in the boilers, or the whole plant may 
be crippled by the flooding of the basement d u ring 
the progress of a fire. But by the new system,  if  a 
fire should break out i n  a building supplied with ade
quate standpipes and a good elevator service, the fire
men wi l l  be enabled to command a good service of 
water on any of the highest floors within a few min
utes after reaching the scene of the fire. 

The fai lure of the standpipe in the St. Paul build
ing suggests that the fire system of these tall structures 
should be put in under the rigid inspection of the Build
ing Department; that it should be of ample capacity; 

and that it should not be passed by the department 
until it has been subjected to a test pressurf' consid
erably beyon d  that \vh ich will obtain in actual service. 

A further development. of the i dea of having the ser
vice of these bu ildings operated by the engines of the 
Fire Depa rtment would be to lay d own separate salt 
water ma.ins at stated intervals frolll Broad way to the 
Hudson and East Ri vers, with con nections at the water 
front to enable the powerful pumps of the fireboats to 
be concentrated npon a fil·e. This system is al ready in
stalled in some We�tern cities, and it provides a supp l y  
o f  water far in excess o f  auyt hing t llat could be secured 
by the use of the ordiuary fire engines. A com bination 
of both systems and the provision of ample stand pipes 
in every tal l building. would render these structures 
practically proof against destruction, so great would 
be the flood of water that could be let loose upon a firf'. 
It should also be borne in mind that these towering 
buildings would not only be indestruct i ble themselves, 
but they would afford an excellent protection against 
the spread of a con flagration. Their great mass would 
forlll an efficient fire-screen, tending to localize an out
break, while they would serve as giant waterto wers, 
frolil the upper floors of which a vast amount of water 
could be thro w n  upon the burning build ings below, 

---�--.-." ... , ..... ------

COAL PRODUCTION IN THE UNITED STATES, 

The announcement that the rapid increase in  expor
tation of coa l from the U n i ted States is causing un
easiness among British coal producers and exporters 
lends interest to some figures on the coal production of 
the world, and especially of the United States, j ust 
issued by the Treasury Bureau of Statistics, From 
these it appears that the coal production of the United 
States is now nearly a ve times as much as in  1870, that 
the exportation has in that time in creased from a 
quartel' of a mil lion tons to over four mil l ion tons, and 
that the United States, which i n  1870 su pplied but 17 
per cent of the world's output, now furnishes about 25 
per cent. 

No other country shows such a rapid increase in  
coal production as does the  U nited States, Great 
Britain's average annual coal product. as shown by a 
recent and widely quoted statistical publ ication of the 
Swedish government, in  the five year pel'iod 1871-5, 
amounted to 127 million tons, and in 1891-5 amounted 
to 185 mill ion tons, an increase of 45 per cent in the  
average ann ual output. Gerlllany's average an nual 
coal product in the period Hl71-5 was 45 mill ion tons, 
and in the five year period 1891-5 was 97 mi llion tons, 
an increase of 115 per cent. The average ann ual coal 
prod uction of France in the year 1871-5 was 16 mi l l ion 
tons, and in  the ternl 1891-5, 27 mill ion tons, an increase 
of 70 per cent. The average annual coal production of 
the U Ilited States in the period 1871-5 was 45 mill ion 
tons, and i n  the  period 1891-5, ac�ording to our own 
figures, was 132 mil lion tons,  an increase of  193 per 
cent. The average annual output of .. other coun
tries" not individual l y  specified was, i n  1871-5, 34 mil
lion tons, and in 1891-5, 79 millio n tons, an increase of 
132 per cent. The total average annual output of th e 
world in 1871-5 was, in round n u m bers, 266 mil l ion 
tOllS, and in 1891-5, 520 million tons, an increase of 95 
per cent. Omitting the United States, the ann ual out 
put in 1871-5 averaged 221 million tons, and the average 
in 1891-5 was 388 million tons, an increase of 75 per cent. 

Both the area of coal production and quantity pro
duced have in creased greatly in the United States. In  
1870 the n u m ber of States in  which  coal was produced 
was but twenty, while in 1897 the number was thirty
two. In 1870 the production of anth racite coal was 
reported only from Pennsylvania, while the census 
of 1880 reports production in Pennsylvania, Rhode 
Island,  and Virginia, and more recent reports show a 
production of anthracite coal in Colorado and New 
Mexico. I n  the SOll th the increase has been especially 
rapid. Alaballla in  1870 mi ned but 11.000 tons of coal ,  
and in 1897, 5,262,000 tons. Keutucky, which in 1870 
mined but 150.000 tons of coal. prod uced in 1897, 3,216,-
000 tons. Ten nessee increased her output from VlS,OOO 
tons in 1870 to 2.500,000 tons in 1897; and Virgi n ia, 
wh ich prod uced but 62,000 tons in 1870, produced 
1,365,000 tons in 1897, 

• I. t • 

PROF, NEWCOMB'S SUCCESSOR, 

Prof. Thom.as J. See, of Missouri, who was recently 
Professor of Mathematics at the NavaI Obsf'n·atory, 
has been designated as C hief of the Nautical AlllIauac, 
to succeed Pl'of. Newcomb, who retired Mal'ch 12, 1897. 
Pl'of. See is already a noted astronomer, althollgM 
h e  is only thirty-th ree years of age. After graduating 
at the Statf' University at Columbia, Mo. , he took the 
degrees of Ph.D. and M.A. at the University of Berlin 
and in 1899 took the chair of astronomy in  the Chicago 
University. Later he went  to the Lowel l Observatory 
at the city of Mf'xieo and thence to Flagstaff, Ariz. 
At the last nameo place he  di"coYered no less than six 
hundred double �tal' S, Prof. See's disco\'eries regard
ing celestial heat haye caused some scholars to change 
their opinion of the nebular hypothesis of Herschel 

and Lapla.ce. 
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CARRIAGE TIJilBER SUPPLY. 

The ruthless destruction of our forests in all parts 
of the country has at last affected the carriage and 
bicycle trade, and there are those engaged in this 
business who contend that within the next quarter of 
a century the trade will fall short of its needed sup
plies of elm, hickory, ash, and whitewood, the principal 
woods employed in making carriages and bicycle rims. 
So long as the lumbermen confined their attentIOn 
to the spruce and pine forests, the carriage manufac
turers gave no thought for the morrow ; but when the 
demands of modern ind ustries made heavy drafts upon 
the special trees reserved for this trade, the m atter 
assumed a different aspect. The cabinet makers 
wanted more variety for their interior work, and they 
experimented with oak, ash, cherry, walnut, elm, 
hickory, and birch. One after another had its day, 
and then declined to go the way of all fashionable 
woods which are employed too immoderately. Some 
of the best cabinet woods h ave almost totall y  disap
peared from our forests, and others are rapidly ap
proaching the same cond ition . Forty"years ago wal
nut forests were so plentiful that farmers simply had 
to clear their lands to ship large quantities of timber 
to market ; but to·day the supply of walnut is con
fined chiefly to the few groves which are planted for 
their nuts as m uch as for their timber. Cherry is like
wise becoming scarce, and furniture and cabinet mak
ers are looking for substitutes. B i rch and maple are 
receiving the most attention just now from the ti mber
men who supply native woods to the furniture mills, 
and it  is fai r to assume that they will decrease as 
rapidly in quantity as walnut and cherry. 

The carriage trade is  far less elastic in  its choice of 
woods than the cabinet or furniture trade. The manu
facturers of the latter have found substitutes for their 
fashionable woods as fast as the suppl y gave out, and 
they have consequently never felt  cramped: in fact, 
it has been to their in terest to change from one wood 
to another ; for by so doing they set a new fashion, and 
created a demand for another style of furniture. But 
the more conservati ve b uilders of carriages have clu ng 
to the woods that their forefathers used a hundred 
years ago, and, unless the s upply gives out, they will 
stick to the same woods for another century. 

Forest ash and whitewood are considered indispens
able for carriage building, and what concerns the trade 
wore than anything else is that the secoud growth of 
these trees never answers the purpose so well as those 
first growth trees which m ark the 'pri meval forests. 
The whitewood is used for the panels of the carriages, 
and the wood must be close-grained and very sIllooth. 
A second -growth tree usually prod uces wood that is 
coarse grained and totally unfit for carriage panels. 
The forest ash is light, yet firm, strong a n d  resilient, 
but not elastic, and with a very fine grain and uniform 
texture of wood. These qualities, �which make forest 
ash so desirable for carriage building, are not so ap
parent in the wood taken from second-growth trees. 
The wood is hard, elastic, heavy, and tough, and, in 
order to make it retain its  form, it has to be stayed 

with metal. For the frameworktof heavy carriages it 
is totally unfit. 

Not only is the carriage trade part.icular in securing 
forest ash and whitewood from original forests, but 
the trees are selected by experts w hile they are stand
ing. Not every tree wiII answer the exacting demands 
of the b uilders of fine carriages and wagons. Trees 
growing in openings rarel y have a uniform grain, and 
only those found in forests where the foliage shuts out 
the rays of the sun from the trunks are deemed fit for the 
trade ; cOllsequently, many of the ash trees that may 
appear all right to the average lumberman will not do 
for the carriage builders. With no prospect of increas
ing their supply by artificial culti vation, the carriage 
trade has more reasons for alarm at the rapid disap
pearance of the original forests of ash and whitewood 
than any oth(lr. Of course some experiments have 
been made with other woods as substitutes for the 
forest ash and whitewood. Thus basswood is used 
quitp extensi vely as body panels, and this wood is not 
quite so much inj ured by being artificially raised, al
though the forest basswood is superior to the trees of 
second-growth. 

H i ckory has its place in carriage building that has 
never yet been displaced by any other wood or artificial 
substitute. For light spokes it has no equal. Iron
wood and laucewood are used in its place for heavy 
spokes, where the weight is of less importan ce than 
the strength and cost. But for light buggies and car
riages hickory spokes must be used for years to come, 
as it has been in the past. Forest ash sometimes takes 
its place, but the result is·never so satisfactory. 

Unlike either the ash or whitewood, hickory, to be 
of any use, must be cut from second-growth trees. The 
hICKery trees are therefore raised artificially for the 
trade, and by a little training they can be made 
straighter and more uniform in appearance. Most 
wild, first-growth hickory trees are the personification 
of crookedness and evil shape. In the cultivated trees 
some of this tendency to grow scraggly and unRym
metrically can be corrected, but not entirely. The 
inherent tendency of the tree will still assert itself. In 
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recent methods of testing wood considerable light has 
been thrown upon the relative strength of different 
woods. It was formerly believed that coarse· grained, 
second-growth hickory raised upon lowlands was 
stronger than a piece of hickory of the same size grown 
upon the uplands. The latter certainly weighed less, 
about ten per cent, and its grain was finer and smooth
er. For many years the lowland hickory was used by 
the carriage builders in preference to the uplandl ; but 
modern wood tests show that the lighter upland hick

ory will sustain from 10 to 15 per cent more weight be
fore breaking than the coarse-grained hickory from 
the lowlands. In the best trade the upland, second
growth hickory is always selected. 

The large carriage builders are so particular in their 
selection of forest ash, whitewood, and second-growth 
hickory that they take nobody's word for it except 
their agents', who go out into the forest and select their 
own trees, and have them cut under their supervision. 
The wood conseq uently costs the carriage makers far 
more than the ordinary timber that one cau purchase 
in the open market. Then the wood has to be sea
soned and cured according to certain methods tha.t 
have long obtained in the trade. There are certain 
tim bermen who have earned the reputation of care
fully selecting their wood while growing, and these 
are trusted by certain established house� who make 
fine carriages and wagons. The importance of this 
selection is manifest in  other ways. In order to 
secure the best timber for carriages, and incidentally 
for wooden bicycle rims, the trees m ust be cut j ust 
at the time of their maturity, when the wood solidi· 
fies. This point is kept well in mind by the woods
man who selects the trees. The first test the expert 
applies is that of examining the bark. By the appear
ance of the bark he can tell whetber tbe tree is still 
growing, whether it is j ust ripening, or if it is at a 
tltandstill or decaying. The latter has to be avoided 
particularly. After a tree reaches maturity it  soon 
goes into its dotage, and decay follows. Its timber is 
then of l ittle use to the carriage builders. The bark 
test is something that cannot be communicated to an
other. It consists in examining the color, the rings, 
and the general roughness of the outside, and the 
sappy condition of the inside. One must learn from 
long experience to determine the condition of a tree 
by the bark. 

A more infallible test is that of watching the ter
minal leaf. Until the tree reaches full maturity the 
terminal leaf will form on the branches. When the 
tree has passed this period of its life the terminal leaves 
will disappear, or, rather, fail to form in the spring. 
In time barren branches will appear in place of the 
terminal leaves. This is the sure sign that decay has 
commenced and the pith of the tree is drying up. The 
tree has ceased to grow then, and it is  only a qllestion 
of time before the heart of it will  rot. 

It is not ouly necessary to secure trees for carriage 
ti mber that have no signs of decay at the heart, but 
it is essential that they should not have passed the 
period when the terminal leaves have ceased to appear. 
The bark t(lst might answer for logs already cut, but 
tbe test of the terminal leaf could not be applied to 
timber cut down and trimmed of all branches. It. is 
for this reason that the experts are requ ired to select 
the trees while standing. While trees must reach 
maturity, they must also be growing, A tree that has 
actually ceased to grow is condemned. 

There is a scientific reason for this that is well under
stood by good timbermen. The sap of the forest trees 
cbanges with their ,growth, and the condition of the 
sap affects the quality of the timber. The sap of 
young, healthy trees is rich in saccharine and gluti
nous qu alities, and as they get older these decrease. 
The sap in time becomes thin and watery. The gl uti
nous and saccharine material of the strong sap gives 

' toughness and fiber to the timber. It is a mooted 
question among lumbermen how soon decay sets in 
after full maturity is reached. At tbis period the sac
charine predominates over the glutinous material, and 
decay does not begin until the sap grows watery. It 
is believed iby some expert lumbermen that the trees 
improve for a few years after reaching maturity, as 
the wood solidifies and grows stronger in texture. 
But when the " stag horns" appear on the topmost 
branches, then the tree has passed its best period of 
mefulness. Decay has begun at the heart and the 
topmost branches. It is impossible to say how far the 
decay has extended by any known tests until the trees 
are cut down. Even then the logs may have all the 
appearance of prime, first-class timber, and the weak
ness at the heart cannot be detected until the logs have 
been cured and seasoned. The grain IIIay not be 
affected to all outward appearances when seasoned, 
the color may be good, and similar external appear
ances be satisfactory to the eye ; but when subjected 
to modern tests a different story is revealed. The life 
is out of the wood, and it is brash and devoid of all 
elasticity. Such timber would be worthless for car
riages or bicycle rims. It follows that, in order to 
secure proper wood for this most important trade, the 
trees must be selected while growing in midsummer, 
when the foliage is full, ,marked for future Ulle, and 
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then cut in the late fall or winter, when the watery 
part of the sap is at a minimum. 

Even with all of these careful scientific tests, the 
trees selected by the experts will sometimes prove bad. 
There is no accounting for the freaks of Nature. Of  two 
trees growing close together which answer all outward 
tests and external appearances, one will be good and 
the other may be fit for firewood, and nothing else. 
Why Nature breaks her ordinary rules at times is more 
tbau any one can explain ; but she does it, and with 
a vengeance at times that is  costly to those whom she 
deceives. 

One tree that has long held sway in the carriage 
trade is gradull.lly being replaced by others that are 
considered eq ually good For years all light hubs 
were made of elm. Nothing else was supposed to make 
good h ubs, and the elms were rapidly cut down to 
supply the trade. Fortunately, when the elms are 
about all destroyed, except those in groves and streets, 
the builders of carriages are beginning to accept birch, 
locust, and gum, which many consider equal, if not 
superior, to elm for carriage hubs. G. E. W. 

. 1. I • 
CHARACTERISTICS OF PORTO RICO. 

Mr. Henry M. Wi lson, of the United States Geolo
gical Survey, spent December and January in Porto 
Rico, and recently gave an interesting lecture before the 
Brooklyn Institute on " The Geography and Natural 
History of Porto Rico." He spoke of the island as 
teeming with fertility, especially in the northern half, 
which is copiously watered by clouds driven in by 
the trade winds, and as being of a temperate climate, 
the mercury seldom risi ng above 90° in the summer 
and rarely fal l ing below 60° in the winter. Even the 
summer heat is tempered and made endurable by the 
trade winds that blow with great uniform ity. 

The population of Porto Rico is, said Mr. Wilson, 
315,000, of which m ore than 120,000 were of the negro 
but not of the West Indies type. Throughout the 
island, from east ,to west, stretches a system of moun
tains or sierras ; the general aspect of the island from 
the sea is mountai nous, and from the interior rugged, 
yet pleasant, on account of the cultivation. The geo
logical formation is sim ple and generally uniform 
throughout. On each coast is an alluvial plain graded 
by sedi ment from the rivers, and betweeu the river 
mouths is growing coral rock. Inside the formation 

. is tertiary white limestone. The mass of the island is 
occupied by volcanic rock, porphyry, and gneiss, mixed 
with heavy calcareous l imestone. Porto Rico is poor 
in minerals. No evidence has yet been found of any 
minerals existing in commercial quantities. Gold is  
found east of San Juan in very small quantities. 
Climatically the island is  divided into two parts ; the 
northern humid and the southwestern semi-humid to 
arid. 

Prof. Harrington averaged the an nual rainfall at 
San Juan at 54 inches, yet fifteen miles to the east the 
average rai nfall is 123 inches. This is accounted for 
by the trade winds that are arrested by the mountains 
and which deposit their moisture. The island has a 
wet and a dry season.  The soil is very fertile aud in 
the central part the fields are green aud large quanti
ties of tobacco are raised. On the south and southwest 
the sugar cane is  the chief product. It grows to 12 and 
15 feet in height and is nearly as thick as a man's arm. 
On the mountains coffee grows above an altitude of a 
thousand feet, and the higher the elevation, the better 
is the quality. There are vegetables of all kinds, and 
all the flowers that are raised in hothouses in America 
grow wild there. Fel'ns, mosses, and orchids grow on 
rocks. There are no wild animals, and domest.ic 
animals flourish well, special ly cattle. Porto Rico is 
emphatically the land of the small farmer. There are 
21,000 individual holdings, and only 1,000 of them are 
owned by sugar and tobacco planters. 

. .. , . 
ANTARCTIC EXPLORERS LAND. 

A dispatch from Port Chalmers, New Zealand, says 
that the steamer " Southern Cross" has arrived there 
from Victoria Land, where she landed Borchgrevink 
and ten of his companions of the Antarctic exploring 
expeditiou. Borchgrevink left Tasmania some five 
months ago. He will start on a sledge journey inland 
in  October, for the purpose of getting as near the pole 
as possible and also of collecting botanical and miner.al 
specimens. It is thought that the expedition will re
tum in about two years. It will be remem bered that 
the explorer visited Victoria Land in 1893 for com
mercial purposes with very indifferent results. 

.'.,. 
FATALITIES on the street railroads of Chicago have 

decreased nearly eighty-five per cent sinee the surface 
lines have equipped their cable and electric cars with 
fenders, in accordance with an ordinance. In the last 
two months only three persons were killed on the street 
railways of Ohicago, whereas in the same period of 
1898 there were eight victims, and the average for half 
of last year was nine deaths each month. All the sur
face roads have not as yet fulfilled tbe requirements 
of the ordinanc!), and it is probable that the number 
of fatal accidents will be even smaller when every car 
is provided with a fender. 
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The Winds of the Sahara. 

Most interesting meteorological observations made 
in the Sahara during eight excursions between 1883 
aIllI 1896 h ave been published by, I'lL F. Foureau, an 
abstract of which has been published in Popular 
Science Monthly. The most frequent winds are those 
fro;n the northwest and southeast. Every evening the 
wind goes down with the sun, except the northeast 
wind, wh ich blows all n ight. 'l'here is also a warm 
wind from the southwest charged w ith electricity and 
often carrying fine sand and darkening the atmo
sphere. The compasses are much d isturbed by it, be
cause, it has been suggested, of a special condition 
produced upon the thin glass covers by the friction 
caused by the rubbing of the fine wind-carried sand 
upon them. But it has been observed that the 
spare compasses show the same disturbed conditions 
as soon as they are taken out of their boxes. The dis
turbance ceases wh en the glasses are moistened, and 
does not appear again until they have dried. Several 
hail stones were noticed. They were usually about as 
large as peas, but were larger in the heavier storms. 
He observed no snow in the Sahara, but was informed 
that snow falls in the winter on the tops of the moun
tains. Similar observations have been made by other 
travelers. A curious mirage phenomena was some
times observed. He found frequent fulgurites in which 
sand had been vitrified by lightning strokes. 

A CURIOUS MEANS OF DISPOSING OF THE DEAD . 

The vicissitudes of the dead wou ld furnish material 
for an interesting and grewsome volume. We are, of 
course, not surprised when we see an Egyptian mum
m y. but it is very extraordinary that d uring the Mid
dle Ages and the Renaissance a species of m ummifica
tion was also adopted ill Italy. and even continues to 
this day. The two most curious examples of this are 
1 he cemetery of the Capuchins. in Rom e, and the cata
combs of the Capuchins, at Palermo. In the latter 
place. we believe, bodies are still added ; though pro
bably not in the Roman Capuchin cemetery, as intra
mural interments are forbiddell in Rome even to Popes. 
O u r  engraving represents the catacombs of the Cap
puccini, at Palermo. They consist of a series of cham
bers which are well lighted, adding to the ghastliness. 
Here are to be seen the mUlll lnies of the dead of the 
better classes, in the con vent vaults. They are fully 
attired, even down to the white kid gloves. Some. 
are erect against the wall, and others again buried in 
chests, while some sit in chairs, all ticketed with their 
n ames and dates. 
Every year or two 
the gloves, and 
less freq ueIJ tly the 
clothes, are renew
ed by the affec
tionate survivors, 
who go on great 
feast days of the 
church to gladden 
their eyes with 
the family m um
mies. A visit on 
the eve of All 
Souls' Day is a 
thing long to be 
r e m e m b e r e d .  
Lights flare dimly 
through lanterns 
of bone. revealing 
the hideous forms 
of the dead. Tbe 
bodies against the 
walls appear like 
malefactors w h o  
had been hung. 
Many of the bo
dies appear shab
by as r e g  a r d s 
dress, as t h e  i r 
friends do not gi ve 
them a posth u m
ous t o  i l e t  from 
tim e to t i m e, 
which is so neces
sary to keep them 
ill good repair. 

J' citntifit �tUttican. 
originally from Jerusalem. His bones are then taken 
out and help to deck the grewsome cham bers. A few 
monks of particular sanctity are not buried at all, but 
placed against the wall and dried in situ. 

• •• • 

DISCOVERY OF TWO INDIAN MUMMIES. 

BY J. Mo. BALTlMORE. 

Two white men, while out on a h unting and pros
pecting tour in the Cascade Mountains recently, dis-

INDIAN MUMMIES DISCOVERED IN THE CASCADE 

MOUNTAINS, 

covered some genuine Indian mummies. T here were 
two bod ies that had been preserved, in some manner, 
so as to measurably resist the ravages of time and 
the encroachments of decay. 

These bodies had originally been incased in the skins 
of some wild antmals. Evidently some preservative 
substance was used to prevent decomposition. The 
skins had been wrapped snugly around the bodies 
and securely fastened, so as to exclude the air as far as 

usual thing, Indians never mummify the bodies of 
their dead. 

Indians who have been shown the mummies and 
questioned have invariably shaken their heads in an 
incredulous manner, -and looked puzzled and mystified . 
They have not been able to throw one ray of light on 
the su bject. 

The mummies were found in a small cave, situated 
at the base of a lofty, rocky bluff. Their discovery 
was purely accidental. The two lUen entered the 
mouth of the little cave merely out of curiosity, and 
were surprised on discoveri ng the mummified bodies. 
Careful search and investigation failed to discover 
more bodies. 

As near as can be ascertained, these mummies were 
found near the headwaters of the Santiam Ri ver', in. 
the very heart of the Cascade Range. 

The men making the discovery have persisten tly 
declined to reveal the locality where the bodies were 
discovered. T hey are in hopes of finding more Indian 
mummies, and of turning the discovery to pecuniary 
gain, either by selling the bodies or by exhibiting 
them and charging admission. They propose to make 
a thorough search. 

The recent discovery of these mummies has at
tracted m uch attention allJong those who are interested 
in ethnology. The shape of the heads and other pe
culiarities leave no possible doubt that the bodies are 
those of Indians. 

.' . .. 

A Ne'\v Satellite of Saturn. 

A new satellite of the planet Saturn has been discov
ered by Prof. Wil l iam H. Pickering, at the Harvard 
College Observatory. This satellite is three and a half 
times as distant from Saturn as Iapetus, the outer
most satellite hitherto known. The period is about 
seventeen months and the magnitude fifteen and a 
half. The satellite appears upon four plates, taken at 
the Arequipa Station, with the Bruce photographic 
telescope. 

The last discovery among the satellites of Saturn 
was made half a cent ury ago, in September, 1848, by 
Prof. George P. Bond, at that time di rector of the 
Harvard College Observatory. 

.. � .... 

Sampson's Sword. 

The special committee having in charge the selec
tion of a design for a sword to be presen ted to Rear-

Admiral Sampson 

The cemetery of 
the Capuchins, in 
Rome, is fully as 
interesting a n d  
ghastly. It is a 
series of \'aulted 
chambers a b o v e  THE CATACOMBS OF THE CAPPUCCINI, PALERMO, SICILY. 

h a v e at I a s t 
agreed upon that 
submitted by Si
mons Brothers, of 
Philadelph ia, and 
its. cost will be 
$2,000. The de-. 
sign represents on 
the head of the 
pommel the coat 
of arms of the 
State of New Jer
sey, while on the 
collar of the pom
mel will be raised 
letters and enam
eled flags crossed, 
b e i n g the em
blems of the ran k 
of Captain and of 
Rear-Admiral, sig
n ifying the fact 
that at the begin
n ing of the war 
Sampson was a 
C a p t a i n and a 
Rear - Admiral at 
its c l o s  e .  The 
gri p will be made 
of shark's s k i n 
w r a p p e d  w i t h  
gold w i r e  with 
forty-eight stars, 
each star being 
set with a dia
mond. The guard, 
top, and bottom 
will t e r m i n  a t e  
w i t  h dolphins' 
heads with ruby 
eyes, the ruby be
ing the natal stone 
of the Rear-Ad-

the g r 0 u n d ,  �o 
that there is no need of artificial daylight. Around 
the walls skulls and other bones are arranged in pat
terns. The ceilings are covered by ornamental pat
terns made of smaller bones, and lamps depend
ing from the ceiling are also made from bones of the 

possible. As the flesh shrank the covering also shrank, 
until it fitted as tight as the natural skin. 

In the long lapse of time. flesh. bones, and covering 
became very dry and as hard as horn. How long these 
bodies had remained in this mummified condition it is 

miral. The sleeves 
of the scabbard are to be of gold and the rings. :1re 
m unicipal fasces held to the slt'eve by ship's cables. 
The mono�ram will be made of diamonds. The belt 
will be etched, showing the position of the American 
fleet in front of Santiago. 

arm. impossible to determine. To what tribe the mummies • , ••• 
After a monk nies he is buried for a term of years in once belonged no one can tell .  The object in thus pre- PASSENGER fare on the new Congo railroad is 33� 

the ground in the chapel, the ear�h being brought serving the bodies is also shrouded in mystery. As Ii cents per mile. 
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AN IMP:P OVEMENT IN WRENCHES. 

The wrench which forms the su bject of our engrav
ing is  provided with adj ustable jaws which may be set 
to the n u t  merely by the movement of the wrench
handle, in contradistinction to being operated by the 
movement of a screw. 

The handle of the wren�h is fOl'Jued with a slot in 

�,� . . . 
KLATT AND BRODERICK'S IMPROVEMENT IN 

WRENCHES. 

which moves a button attached to a sliding block. To 
the block a rod is  secured which is surrounded by a 
coiled spring pressing against a double stop-pawl. 

Pivoted on the end of the handle adjacent to the 
pawl i s  the main jaw of the wrench, on which the ad
j usting-j a w  slid es. On the main jaw, concentric with 
i ts pivot, segmental ratchets are formed which coact 
with the double pawl to hold the main jaw in the de
sired position. 'fhe adj usting-jaw is connected with 
t he handle by means of l inks. 

When the wrench has its parts in  the position shown 
in the perspective view, the adj ustinlr-jaw will be 
pushed by its links as near as possible to the main jaw ; 
and the wrench will then be i n  position to grip the 
smallest sized nuts. When the wrench has its parts i n  
t h e  position shown in  full l ines i n  t h e  partial sectional 
view, the jaws are opened to a larger capacity. In order 
to adj ust the jaws to a nut,  the wrench, when in the po
sition shown in the sectional v iew, is  placed on the nut 
and the handle turned toward the left, thus causing 
the adj usting·jaw to be thrown by its l inks toward 
the main jaw, and consequently closing- both jaws on 
the nnt. The spring-pressed pawl in bearing on the 
ratchets will hold the jaws in adj usted position. By 
drawing back the button sl iding in the handle, the 
pawl may be drawn back to release the jaws. 

The wrench has been patented by Reinhold Klatt 
and Thomas M. Broderick, of Strong City, Kansas. 

• • • • 
A SEWING-MACHINE GAGE . 

The sewing-machine gage which we illustrate here
with is a s imple device designed to direct and locate 
trimming or braid upon a fabric. 

Fig. 1 is a perspective view of the gage in operative 

A NOVEL GAGE FOR SEWING-MACHINES. 

position, showing the relation of the gage to the ma
terial to be guided and to the presser-foot of the ma
chine. Fig. 2 is a plan view of the gage. Fig. 3 is a 
perspective view of a spacing strip or slide adapted to 
be used in connection with the device. 

The gage consists of a base-plate and slide, bot.h 
being Irrad uated and having intermeshing ribs and 
slots controlling the direction of Illotion. The base 
plate is h eld in place on the machine by a clamping 
screw which is made to pass through a slot in the 
slide. Upon one end of the base-plate a head·plate, 
:;lotted to receive the sl ide, is formed, which head
plate serves to guide the outer edge of the trimming or 
braid. At its end, the slide is  formed with a flanged 

J Citutific �tutticau. 
guide-plate whieh is carried over the inner edge of the 
trimming. 

In the operation of the device the base-plate and 
slide are first adj usted to their proper positions and 
are then clamped i n  place by means of the screw, 
the head and guide plates being in the positions pre· 
viously mentioned. 

When the material to be stitched is of such thickness 
as to prevent its passing under the sl ide, it is intended 
either to i nsert between the base-plate and slide, or to 
substitute for the slide one or more suitably ribbed 
and slotted auxiliary slides of the general character 
shown in Fig. 3, which insertion or substitution would 
permit the ready passage of the material. 

The device is the i nvention of Miss Susan Chatfield, 
of 105 West Sixty·fourth Street, New York city . 

. . ' .  
The Volcano of the Paris Exposition. 

The Paris Exposition will abound in i nteresting nov
elties and cone-essions. One of the most curious will un· 
dou btedly be the artifiCial volcano. We shall publish 
an elevation and section of the same i n  our SUPPLE

MENT. It w ill be constructed at Grenelle, on the banks 
of the Seine. It w ill be 328 feet in height and 485 feet 
in diameter. From these figures it  w iII be seen that 
the volcano will reall y  be a mountain which visitors 
will have an opportunity of climbing. The sides of 
the mountain will be provided with shady roadways 
and footpaths, so as to make the trip to the top very 
agreeable. The framework of the volcano will  require 
no less than 18,000,000 pounds of iron and steel fOl its 
construction. The earth which covers the framework 
will  be real turf, in order that the mountain may pre
sent a verdant appearance. A roadway 25 feet in  
width wi l l  wind spirally up to a level of  240 feet, and 
will be decorated with climbing plants which hf'lre and 

1 8 1  
One arm of the bell-crank is held in the path of the 
pins on the actuating-wheel ; and the other arm is con
nected with the oscillat ing 0 1'  reciprocati ng bar of the 
drop mechanism. When OHe of the pins on the actuat
ing- wheel engages the arm of  the bell· crank, the other 
arm w i ll be caused to operate the seed-drop. To re· 
turn' the bell ·  crank to its operative position after hav
ing been thrown aside by a pin, a coiled spri ng is usen. 
as show n  in Fig. 2. The seed-dropping llIechanism 
may be of any desired form, the particular type em
ployed not llIaterially affecting the general construc
tion of the actuating parts. The devices descri bed 
IIlay be attached to any planter a lready constructed ; 
they are simple in form, are readily controlled by the 

JEPPESEN'S DROP-ACTUATING MECHANISM FOR 
SEED·PLANTERS. 

there will form beautiful bowers, gal leries, or simple dri ver, and are adjustable to permit a regular drop
arbors. At 120 feet from the bottom it wi l l  give access ping of the seed at any desired interval. 
to a cit'cular platform 30 feet wide and 1 ,000 feet in cir- .. . .  , • 
cumference. It will be called the " Alley of the Twen· AN EFFICIENT FASTENER FOR STOCK.CARS. 
tieth Century." At 240 feet the road will lead to an- The invention illustrated in the annexed engraving 
other platform 30 feet in  w idth, but only 328 feet in is a fastener for stock-cars, by means of which the 
circumference. This will be named the " Franco-Rus- . entrance for the cattle may be effectively closed. The 
sian Alley. " Vegetation will be so arranged that visi- fastener consists particularly of an improved bolt and 
tors will pass from the splendid flora of the Mediter- keeper for holding the hasp which confines the usual 
ra nean to the stunted shrubs found on craters. The cattle-barrier or ,. bull-bar, " as it is technically termed. 
paths will lead to the various restaurants , cafes, con- Fig. 1 shows the fastener in use. Fig. 2 is an eleva-
cert halls , etc. There will also be a reproduction of tion of the basp and keeper, with the b ull-bar in sec
Dante's " Inferno." A cable rai lway will start from tion. Fig. 3 is  a perspective view of the keeper. Fi/?,. 
the base and will take passengers up to the Franco- 4 is a rear view of the keeper. Fig. 5 is  a perspective 
Russian Alley. The summit will always be surmount- view of the locking-bolt. The bull- bar, as illustrated 
ed by a cloud of smoke in the evening, three eruptions in Fig. 1,  is received at one end by a socket formed in 
will take place at fixed hours, and visitors will be able a plate carried by one stanchion, and is removably 
to see an imitation lava flow which will  doubtless held at the other end by a hasp on the other stanchion, 
prove very interesting. the hasp being bent to conform with the shape of the 

· 1 .  - · keeper, as shown in Fig. 2. 
The Ecl1pse of 1 900. 

Referring to Figs. 3 and 4, it wil l  be observed that 
The Eclipse Committee, with Mr. S imon Newcomb the keeper comprises a base formed w ith a tubular 

as chairman, is now ' gathering information regarding portion. The base and tubular portion are provided 
the intended observation of the total eclipse of the sun with longitudinal and transverse slots comlllu nicating 
which will  occur i n  1900, along the line reaching north- w it h the bore of the tubular portion and with a gap 
east from New Orleans to Norfolk, and thence across adapted to receive a staple on the hasp. The bolt" 
the Atlantic to Spain and Algeria. The totality is which coacts with the keeper to lock the bull-bar, 
but brief in duration ; still it is expected that Hlany consists of a main part and of a handlE , by meam 
observers will take part, although fewer observations of which it is operated. The main part slides ami 
can be made than if a longer duration were available. tums in the bore of the tubular part of the keeper, 
Observers will ,  saY8 The Nation, probably prefer the the end of the part serving to cross the gap in the 
stations east of the Alleghenies, as to the west of those tubular portion, to hold the staple. A lug is  formed 
mountains the duration will  range from 1 minute 30 on the main part of the bolt, and is capable of 
seconds, npar the mountains, to 1 minute 13 secon ds, being worked through the irregular passage formed by 
near New Orleans, where the sun will be m uch nearer the longitudinal and transverse slots of the keeper in 
the eastern horizon. The circu lar of the committee I)rder to lock and release the bolt. The peculiar forms 
invites the co-operation of astronomers generally as to 
the measures to be taken . 

. ' . .  
A DROP-ACTUATING MECHANISM FOR SEED

PLANTERS. 

A simple device h as been i n vented by Peter W. 
Jeppesen, of Bloomfield, Neb. , which is  designed to 
operate automatically the dropping mechanism of 
corn-planters and si milar agricultural machines, by 
the rotation of the wheels which carry the planter. Of 
our i l l ustrations. Fig. 1 is  a top plan view of one side 
of a corn-planter, sho w i n g  the mechanism attached to 
the machine, and Fig. 2 is a perspective view of a bell
crank lever used to actuate the d rop mechanism. On the 
planter-axle a wheel is mou nted, which is provided 
with removable pins, upon the number of which the 
frequency of the seed-drop depends. This actuating
wheel llIay be mounted to turn with the axle ; 01' i t  
may be loosely held and rotated whenever desired b y  
means o f  a clutch. In  either construction the actuat
ing wheel is grooved to recei ve a ring connected by a 
l ink w ith an operating- lever in reach of the driver's 
hand. The operating-lever is d irectly pivoted to a 
block bolted on the planter-frame-a const,ruction 
which readily adapts the parts to most machines. The 
block has an arm terminating in a notched segment, 
capable of bei ng engaged by a catch mounted on the 
operating-lever and controlled by a handle in  the usual 
manner. By means of this arrangement the actuating
wheel may be shifted i n  and out of operative position. 
Mounted upon the frame is a bell-crank lever (Fig. 2). 

PEARSON'S FASTENER FOR STOCK·CARS. 

of the keeper and of the bolt render it impossible 
for the bull-bar to become accidentally unlocked 
after the bolt has been once turned and shifted in place. 
The fa�tener has been patented by the inventor, Mr. 
John C. Pearson, Pocatello. Idaho, 
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SOME NOTABLE GERMAN ARCH BRIDGES. 

During the past few years German engineers have 
shown great activity in the matter of bridge construc
tion, and some of the longest and, architecturally con
sidered, most beautiful bridges in the world have 
recently been erected in various parts of the German 
empire. The particular form adopted has been that 
of the arch, a type wh ich lends itself admirably to suc
cessful architectural treatment, and it  is needless to 
say that a people so instinct with true resthetic per
ception as the Germans were certain to produce results 
that would be very gratifying to the eye of the critic. 
At the same time these great b ridges are characterized 
by ampl.; strength and rigidity-features which are 
closely  associated with the short panel lengths and 
riveted connections which are a characteristic of most 
German bridge work. 

We have prepared a list of the fourteen longest steel 
arch bridges in the world, from which it wil l  be seen 
that, while the longest arch is located in this country, 
the Germans have recently constructed the second and 
third longest, w hile three other of their bridges are to be 
counted among the first eleven big arches of the world. 

Name and Location of Bridge. Span in Feet. 
Niagara, U. S. A . . .  . . . . . . . . . .  , . . . . . . . .  . . . . .  . . . . . . .  . . . .  867'8 
Rhine bridge. Bonn. GermAny . . . . . . . . .  . . . . . . . . . . . . . . . . . 613'3 
Rhine bridge, Du •• eldorf. Germany . . . . . . . .  . . . . . . . . . . . . . • . .  594'5 
Luis I. , Ol>orto, Portugal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 51\4'0 
Mung.ten, Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 557'6 
Grand Trunk, Niagara, U. S. A . . . . . . . . . . . . . . . . . . . . . . . . . . .  550'2 
Garabit. France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54 1 ' 2  
Leven.au. Germany . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . 535'9 
Pia Maria. Portugal . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . .  524'S 
St. LOllis. U. S. A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  520'2 
Grunentbal, Gc'many . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 1 1 ' 7  
Washington. New york . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  510'0 
Paderno, Italy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 492'0 
nochester Driving Park . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . 423'0 

The longest span is that recently opened across the 
Niagara River to replace 
the wrecked suspension 
bridge. It  has a length of 
868 feet an d is over thirty 
per cent longer than any 
other arch i n  existence. 

The next largest arch is 
the Rhine bridge at Bonn. 
Germany, which consists 
of two shore spans of 13� 
feet and a great central 
arch of 613'3 feet span. 
The road wa.y is carried 
above the shore spans, 
and is  suspended from the 
panel-points of the main 
arch. The s h o I'  e abut
ments and the river piers 
are treated with careful 
attention to architectural 
effect, and the w hole de
sign is remarkably well 
balanced and appropriate. 
Illustrations and a more 
detailed description of the 
bridge will be found in  the 
SCIENTIFIC A M  E R I C  A N 
SUPPLEMENT of March 1 1, 
1899. 

J t itutifi, �lUttitau. 
clear width of each footpath is  6'5 feet, while the 
width from handrail to handrail is  33'5 feet. It will 
be seen that the arches intersect the roadway, d ivid
ing the latter into three approxi mately equal portions. 

The most noticeable and original feature of the de
sign is the method of providing for the wind strains and 
of supporting the road way. Instead of placing the wind 
bracing in the floor of the bridge, and supporting the 
floor directly. by means of vertical supports upon the 
uppel' chords of the arc h es, Prof. Krohn has provided 
a strong, lateral, overhead truss, which extends from 
abutment to abutment. Vertical posts extend from this 
truss to the arch beneath at each panel point, and instead 
of the floor beams being riveted at their ends to these 
p

'
osts, as would be done in American practice, they are 

hung, by means of heavy gussets from the parrel points 
of the lateral wind truss, by means of web plates, which 
are riveted to both the struts of the wind truss and 
the tops of the vertical posts above mentioned. 

'1'0 American eyes, this looks like a rather costly and 
indirect method of construction, and we must confess 
that the ordinary method of supporting the road way, 
as carried out in the Grunenthal bridge, appears to 
be more satisfactory. We presume, ho wever, that Prof. 
Krohn wished to avoid the bending strains which would 
be induced in the vertical posts if the floor beallls had 
been riveted to them i n  the usual manner. In that 
portion of the arches below the floor the s waybracing is  
worked i n  between the arch trusses and the vertical 
posts, but in that portion of the arches above the floor 
the wind bracing takes the form of massive plate knee
braces, which may be clearly seen in the view looking 
through the b ridge on the roadway. 

The Grunenthal bridge is a particularly graceful 

Magazines for the Navy. 

More than $1, 000,000 will be shortly expended for 
the construction of the magazines and factories where 
the high explosives and ammunition used in the navy 
a re to be manufactured and stored. A Board of 
Officers was appointed to view the sites submitted. 
Now that funds are available, no time will be lost in 
securing the necessary land and beginning the erection 
of buildings. One of the new magazines wil l be built 
on the Palisn.des, near Edgewater, almost opposite 
Grant's tomb, on the Hudson River. It will have a 
frontage of several hundred feet on the Hudson River, 
and w ill  extend to the cliffs. The buildings will be 
erected in a secluded place, away from factories and 
other structures. Now the Navy Department has one 
small magazine near New York. This is at Fort Lafa
yette, at the Narrows It is not only a very exposed 
position, but it is  also too small for the purpose and is 
under the j urisdiction of the Army authorities, which is 
another reason why the Navy Department i'hould have 
their own magazines. New York is the chief dis tribut
ing point, and most of the ammunition d uring the 
late war was sent to the ships from there. Ammuni
tion is extremely expensive to transport and handle, 
owing to its weight and its explosive nature ; so 
that all possible economy should be effected in hand
ling it. 

The new magazine and factory in New York will be 
a great improvement over those now owned by the 
U nited States. Buildings will be erected for the stor
ing of amm unition, as well as a laboratory for testing 
materials for guns and torpedoes. There will also be 
a building used fOl' experimental work and a large 
plant fOJ: the manufacture of all k i nch; of powder. The 

The two·arch bridge over 
the Rhine at DUsseldorf, 
i l lustrated i n  the S U PPLE

MENT of February 11 ,  1899, 
is a larger structure than 
that at Bonn, although 
neither of the spans is as 

ROADWAY AND OVERHEAD WIND TRUSS OF THE LEVENSAU BRIDGE. 

buildings wi l l  be of solid 
construction, i ron, steel. 
and stone b e i n g used. 
Several piers will also be 
built and the river is to be 
dredged at this  point. RO 
that large battleships can 
tie up at the piers and 
ammunition can be taken 
directly froUl the store
houses and placed in the 
magazines of the vessels. 
This will eutirely do away 
with the expense and delay 
of handling charged shells. 
It will also a v e r t  the 
dangers surrounding re
shipment. According to 
The New York Times, the 
plans will call for tracks to 
be laid from the store
houses to the wharves. 
Tracks will also connect 
with the several railroads 
whose terminals are in the 
vicinity of the plant. 'r he 
buildings are to be equip
ped with the latest and 
most improved appliances. 
It is the intention of the 
engineers to make this 
plant the most complete 
of its kind in the world. 
When finished and ready 
for work, it is expected to 

long as th e single large span of the former bridge. 
They are 594 '5 feet in length and of practically the 
same construction as at Bonn, consisting of two 
arched trusses with a roadway suspended from the 
panel points. The upper and lower chords of each 
truss are not parallel with each other, the trusses 
being considerably shallower at the crown than at 
the ends, and the deepening at the piers harmonizes 
well with the massive character of the piers them
selves. These bridges were designed and built by Prof. 
Reinhold Krohn, who is well known in the foremost 
engineeri ng circles of this and the old country. Arches 
of this type have been very favorably received in 
Germany, as witness the bridges across the Rhine, at 
Worms, and across the Elbe, at Harburg. The rapidity 
with which open hearth steel has taken the place 
of wrought iron in German bridge construction is 
largely due to the influence and labors of Prof. Krohn. 

Our illustrations, for which we are indebted to Fritz 
MUller von der '''erra, C. E. ,  of this city, show two 
other notable .trch bridges of recent construction ; 
both of which span the Kiel Canal, one at Levensau 
and the other at Grunenthal .  The Levensau bridge, 
which consists of a single graceful arch of 536 feet, was 
designed by the same Prof. Krohn who was respon
sible for the Bonn and Dllsseldorf bridges. The canal 
at this point, L ,',rill be seen, is curved, and to compen
sate for the curvature (which has a radius of 3, 280 
feet) and allow ample room for shipping to navigate 
the turn, the canal is inc'reased in width by 46 feet. 
The floor of the bridge is designed to accommodate 
both wagon, street car, and foot passenger travel. 
The clear width of the wagon road is 27 feet and the 

arch of crescent form, with a span of 511 '7 feet. U nlike 
the arch trusses of the Levensau bridge, which are 
vertical. those of the Grunenthal arch have a batter 
toward each other. The floor provides for a wagon 
road and two foot paths, the road way, 21 '3 feet in 
width, being in the center between the arch trusses 
and the foot paths on the outside of them. The total 
width of the bridge is 43 '4 feet and the height of the 
roadway above the canal is 1�7'7 feet. At the center 
the trusses have a depth of 13 '44 feet, and they taper 
toward the skew backs, where they round in to a 
depth of 3 '8 feet. The upper chord of each truss has 
a radius of 492 feet, the lower chord a radius of 442 '8 
feet. 

As in the Levensau bridge, the roadway intersects 
the arches. The lateral bracing is carried in the lower 
chord of the aroh as far as the point of intersection 
with the roadway, when it is continued in the road
way. Swaybracing is placed bet ween the trusses 
where they rise sufficiently above the roadway to per
mit it. Windbracing is also worked in the roadway 
between the point of  its intersection with the arch and 
the piers. 

. . . , . 

A Ru ssian R'tlilway Agency In the United 

States. 

According to press dispatches from St. Petersburg, 
it is stated that in vtew of the extent to wh ich Ameri
can manufactul'�rs are now supplying railway ma
terial to Russia. that government will  establish an 
agency in New York for the purpose of issuing and re
gistering contracts; It is possible that SUb-agencies 
way be established at either Chicago or Philadelphia. 

be able to manufacture 
sufficient explosives for the entire navy and to have 
a capacity for assembl ing nearly all the fixed am
munition and charged shells needed . An Ordnance 
Officer says : • •  The war told us our needs and proved 
that the government should own its own plants, and 
New York is the place where the largest and best 
magazines should be built. " When asked whether 
there would be any danger to the surrounding country, 
the officer said : " We have handled many thousand 
tons of explosives d uring the past thirty years, and 
have not in that time had any accidents. " The plant 
will be away from towns and in the most secluded 
place. There will be no factories or other dangerous 
buildings near. and the bui ldings to be constructed will 
be as nearly fireproof as possible. The plant on the 
Hudson River wil l cost about $600, 000. It iR expected 
that work will be begun within the next few months. 

Another .plant, which will be somewhat smaller, is to 
be erected at the Naval Proving Ground. Indian Head, 
a fe w miles below Washington. The main feature of 
this plant will  be the factory for the manufacture of 
explosives. the greater part of which will be smokeless 
powder. Like the plant to be erected at New York, 
a l l  modern machinery and appliances will be used, and 
as far as possible, power and heat will be obtained by 
m eans of electricity. This plant will  cost about 
$400,000, and it  is expected it will be completed Janu
ary 1 ,  1900. More than $100.000 has been expended 
for new machinery and instruments that were used in 
handling amIllunition in  the magazines at Fort Lafa
yette, and, so far as can be learned at present, it is the 
purpose of the Navy Department to continu� to ope
rate the plant in conjunction with the others. 
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Sulphur Flies. 

To the Editor of the SCIENTIFIC AMERICAN : 

The Mountain Copper Company, Limited, whose 
furnaces are six miles west of here, m ine and roast frOID 
one thousand to twelve hundred tons of ore a day. The 
ore is compo!led of iron and :copper sulphides carrying 
eight per cent copper and forty-four per cent sulphur 
besides gold  and silver values. This ore is  brought 
from the mine on the rai lroad and dumped in p iles 
fourteen feet wide, six feet h igh, and t wo h undred feet 
long, su1Hcient wood to start it burning being placed 
in the bottom. It is  then fired and left to burn for 
thirty daY!I, when the rOa!lted product goes to the blast 
furnace for smelti ng into matte. D uring the r03.Sting 
process the su lphurous acid fUlnes evolved are so dense 
that respi ration is almost impossible i n  their vicinity, 
and a coating of sulphur two inches thick is  often 
formed on the outside of the heaps. After the heaps 
have been fired and the roasting well under w ay, there 
is a species of fly about the size of a large horse fly, 
having a gray body and a rroboscis identical with the 
horse fly, that takes up his abode in  these steaming, 
smoking heaps, and apparently lives and breeds in  
them. The lower portions of the heaps fairly swarm 
with them, and at night the workmen are compelled to 
wear netting over their faces, and gloves to resist their 
attacks, their bites being quite poisonous. For the 
want of a better name, the min ers wi l l  cal l them su l
phur flies. They seem to thrive ill the densest fumes 
which are irrespirable to a h uman being. Is  any such 
insect kno w n  to any other locality ? They were never 
known here until the smelting operations commenced 
some three years ago. GEORGE A. FITCH. 

Redding, Cal. 

[We asked the opinion of Dr. L. O. Howard, Ento· 
m ologist of the United States Department of Agricul
ture, in regard to this matter, who states that the oc
currence is very un usual and that he  had never heard 
of anything of the kind. He intends to inves tigate the 
m atter.-En. S. A.] 

• • • • • 
The EconoDlY of High Pressure SteaDl. 

To the Editor of the SCIENTIFIC AMERICAN : 

The economy of steam at h igh pressure is dependent 
upon the fact that the total heat of ISteam generated 
at high pressu re is but little more than that of steam 
generated at low pressure. It  is worthy of note that 
James Watt partly understood this property of steam. 
H e, however, was wrong in believing that the total 
heat necessary to change water at zero tempera
ture to steam at any temperature was constant. The 
total heat of steam increases with the p l'essure, but not 
so rapidly as that pressure, nor does i t  even bear a 
constant ratio  to it.  I t  is evidE'nt, from What has 
beE'n said, that any increase in pressure will not be 
accompanied by as rapid an increase in n umber of 
heat un its ; hence the economy of high pressure. 

A few exam ples wi l l  bring this out more clearly. If a 
pound of water at 70° F. be converted i nto steam at 50 
lb .  pressure, a certain amoun t  of heat is necessary to 
effect this change. Now, l Ib. of !!team at 100 lb. pres
sure coul d  do considerably more work than the same 
weight of ilteam at 50 lb. could do, but an examina
tion of formulre shows that the total heat of the steam 
at 100 lb. pressure is  but lit tle more than that of the 
steam at 50 lb. pressure. 

Let IlS now insert these pressu res in the formula 
showing the temperature of steam at different pres-
sures : 

2938 '16 
t = ----- - 371 '85 

6 '199 - log p 

J t itutifit �mtritau. 
lnlscellaneou. Notes and Receipt •• 

In order to tone silver pictures deep black, the fol
lowing receipt is very useful, owing to its simplicity 
and reliabi lity. Dissolve 1 gl'amme of gold chloride, 
1 '5 gramme of uranic n itrate and 15 grammes of borax 
in 2,000 grammes of water. After being toned, the pic' 
t ures m ust be specially fixed, since a durable toning
fixing bath cannot be produced when using the above 
cbemicals. -'.rechnische Berichte. 

A new style of shoes has appeared of late. The con
nection between soles and uppers is not effected in the 
customary manner, but both are screwed together in  
such a manner that the screw-heads are in the  interior, 
while the screw-ends become riveted by wearing the 
shoes, so that an u ndesigned loosening uf the sole is 
impossible, while the !litnplest connection imagi nabltl 
of sole and vamp is thus created. -Technische Berichte. 

To Dye Billiard Balls Red.-As soon as the ivory 
ball is finished it is laid in a vessel and covered with 
water. For one billiard ball the admixture of two tea
spoonfuls of vinegar and one gramme of aniline red 
is  sufficient. For a deep red take coral l ine, for ama
ranth use eosine, for crim son fuchsine is employed. 
When the ball has the desired shade, it is  rinsed off 
with clear watel' and, after drying, polished with soap 
and Vienna l ime. -Deutsche Tischler Zeitung. 

The Oracking of Orucibles. -The cause of the fre
quent cracking of cruci bles may be traced to the fact 
that the wal ls  contain moisture. With quick heating 
the same is transformed into steam, which cannot 
escape quickly enough, and, in  consequence of over
heating, takes on a tension, which finally the walls of 
the crucilile can no longer resist, thus causing the 
cracking at the largest diameter. In order to guard 
agai nst this evil ,  it  is advisable to heat the cl'Ilcible 
slowly before use, so that the moisture held in  its walls 
can evaporate. This previous heating should be done, 
even if  the crucible is well dried out, not having been 
used for m elting, but kept in damp and cold rooms.
Die Edelmetall Ind ustrie. 

A New Use tor Electric Vehicles.-A case was re-
ported recently of a clever application of the electric 
storage battery of an automobile described as fol lows : 
A woman had received a complicated fracture of her 
arm, too com plex for the physician to acc urately locate. 
He then decided to make use of a Roentgen ray ap
paratus for this purpose, but found the patient too 
weak to be removed. H e  obtained the apparatus, but, 
having no source of electricity' convenient to operate it, 
called an electric cab by telephone. The current from 
the battery in the cab was conducted to the apparatus 
by special wires which successfully operated it  and en
abled the physician by the usual observations to locate 
the fracture in the arm and set the latter quickly. 

It  is  said improvements are to be introduced in these 
vehicles whereby they can be made immediately ser
viceable to rloctors in emergency cases. 

Lacquers and Varnishes.-A good, cheap priming var
nish for furniture consists of shellac 60 grammes, Bur
gundy pitch (white resin) 60 grammes, and t good rec
tified alcohol. With this mixture the article is treated 
in a warm, dry room. A good black ground can btl 
produced by grinding fine ivory black with a sufficilmt 
quan tity of spirit shellac varnish in  a stone dish, using 
a pestle, until  a perfectly fine black varnish is pro
duced. In  order to obtain other shades, the light var
n ish is  mixed and ground with a q uantity of a suitable 
pigment, siIch as vermilion or Indian red for red ; 
chrome green 01' Prussian blue and chrome yellow for 
green ; Prussian blue, ultramarine,'or indigo for blue; 
chrome yellow for yellow, etc. Black is  the color mostly 
employed : the fol lowing recipes being productive of a 
nice black ground :  

i n  which t = temperature o f  the steam i n  degrees 
and p = pressure ill puunds. 

1 .  Asphaltum, 1 part ; copaiva ballSam, 2 parts ; and 
F. oil of turpentine as required. The asphalt is melted 

over the fire and mixed with thf' balsam, which has 
previously been separately beated ; then take the 
whole from the fire and m i x  with oil of turpentine. 

Logarithm 50 = 1 ·699 and 100 = 2'000. Solving, ' we 
find the temperature to be 281 '07° at 50 lb. pressure 
and 327 '86° at 100 lb. pressure. 

' 

Let u s  now put these values in the formula for the 
determination of the total ' heat of steam at different 
temperatures : 

H = 1091 '7 + 0 '305 (t - 32°) 
in which H = number of h eat units and t = tempera
ture of steam in degrees F. 

Solving, we find total heat of steam at 281° to be 
1166'4 heat units, and at 328° to be 1180 '5 heat u nits ; 
but, as we started with water of 70° F. , i n  one case we 
have used 1166 '4 - 70 = 1()96 ·4 heat units, and in the 
other 1180 '5 - 70 = 1110'5 heat u nits. 

Hence thE' extra 50 lb. pressure only required 1110'5 -
1096 '4 = 14 '1 extra units. HARRY STRATTON. 

Tiffin, O. 

2. Moisten good lamp black with oil  of turpentine, 
grind both together in a fine mortar, add a sufficient 
quantity of ordinary copal varnish and grind i t  all 
thoroughly. 

3. Asphaltum, 90 grammes ; oil varnish, 4% liters : 
burnt u mber, 1::l0 gramme!; : and oil of turpentine  as 
requi red. Melt the asphalt, stir it into the oi l  varnish, 
which has l ikewise been heated, add the u m ber and 
gradually the oil of turpentine, The fol lowing formula 
is 8aid to produce an especial ly  fine black appearan�e : 
Amber, 360 grammes ; p urified asphalt, 60 gram mes : 
oil  varnish, 0'1  liter; resin, 60 gram mes; oil  of turpen
tine, 480 grammes. Umber, asphalt and resin are care
fully melted together, then the hot oil is adrled and all 
is again stirred up carefully and mixed with oi l  of tur-

• I .  I • pentine after cooling. White pri ming varnish is pre-
IT may not be well known that there are a n umber pared from copal varnish and zinc white or starch flour. 

of aeronautical journals published. VAeronaute and The number of varnish coatings varies from 1 to 6 or 
La France Aerienne are both published in Paris. The more, but each layer m ust be perfectly hard before the 
Zeitschrift fUr Luftschiffahrt is p ublished at Berlin, n ext one is  put on. The last coat, as a rule, consists of 
and the Illustrirte Aeronautische Mittheilungen at pale varnish without pigment and for valuable articles 
Strasburg. The Aeronautical Journal is  p ublished is subsequently polished with soft leather and tripoli, 
by the Aeronautical Society of Great Britain, at Lon- while for ordinary goods the gloss obtained in the 
don. . enamel oven is su1Hcient.-Polytechnisches Notizblatt. 

Science Notes. 
The sewers of Paris are now being searched for 

treasures, owing to the recent discovery by workmen 
of a bundle coniaining *120,000 in securities. 

" The latest American idea for the 8heathing of ves
sels to prevent fouling and corrosion is to sheath them 
with glass plates, which is said to be entirely feasib le. ,. 
The above item is from The Engineel·, of London.  
W hile this  may be true, we have heard nothing abo n t. 
it, and it sounds suspiciously like paper bicycles an d 
other things of l ike order, which seem to exist only in 
the minds of n ewspaper reporters. 

The British Eastern Australasian and China Tele
graph Company filed a clai m with the State Depart
ment of the U nited States for $36, 000 damages for cut
t ing its cable by Admiral Dewey at Manila last May. 
The Un ited States Attorney-General has now rendered 
a decision finding that, according to international law, 
there was no ground for a, clai m for i ndemnity where 
a military commander cuts a cable within the territo
J·ial waters of an enemy. 

Petit Bleu, of Brussels, recently had a curious ex
perience in which it  was shown that no one is i ndis
pensable in this world. The compositors having struck, 
the text accompanying the illustrations was written 
out on the typewriter ; then the typewritten sheets 
and the copy for the pictures were pasted on large 
sheets of cardboard and the whole was reduced by 
photograph y  to the  required size. From this  negative 
a p hoto-engraving was made from w hich the paper 
was ,printed. 

The authori ties of the Southern Metropolitan Gas 
Company, an English corporation, have added woi'k
iugmen directors to the board of the company. 'l'h e  
report stated that t h e  profit sharing system, which 
was introduced in  1889, continues to j u stify its exi�t
ence, as i t  induces a genera l ly  i ntelligent interest ' i n  
the wel fare o f  the company o n  the part o f  its offi�ers 
and men. Two of the workmen were elected by the 
workmen shareholders to sit on the board, and t h e  
result s o  far has pro" ed very satisfactory. 

Accord ing to The Medical Sentinel ,  it has been as
certained by careful observation that certain faini l ies 
in a vil lage of St. O urn, France, enjoy absolute im
m u nity from tuberculosis. They are gardeners of ex
cellent habits who intermarry among themselves and 
keep apart from the immigrant laborers. The latter 
!Suffer severely  from the disease. I t  is considered pro
bab l e  that hygienic conditions are not the sole cause 
of the difference, but that by a k ind of natural selec
tion a race immune from tuberculosis has been de
vel oped. 

Caisson disease, or  compressed air disea!le, i s  a malady 
which is often contracted by those who are engaged in 
engi neeri ng work in positions where they are subJected 
to gt'eat air pressure. D r. Thomas Oli ver h as ob
served several cases of th is kind, and he has arri ved 
at the conclusion that the symptoms are best explained 
by the theory that the malady is  due to inereased 
solutio� by the blood of the gases met with it  in com
pressed air, and the l i beration of these gases d u l"illg 
decompression. The increased solution of the gases is 
due, of course, to the greater pressure u pon the person 
of the caissou worker. 

The old " Physic Garden, "  at Chelsea, which was 
leased to the • •  Apothecaries' Company" in 1673, and 
presented to them by Sir Hans S loane in  1 722, is to be 
placed under a Committee of Societies and the garden 
is to be maintained for promoting the study of  botany 
with special regard to the requirements of general 
education, scientific instruction, and research in sys
tf'matic botany, vegetable p hysiology, and instruction 
in pharmacy, as concerns the culture of mea icinal 
plants. New offices, lecture rooms, and laboratories 
are to be provided. The old .. Physic Garden " was 
one of the oldest, if  not the oldest, botanical garden 
in the world, and is of considerable historical import
ance. 

We were m uch surprised the other day in looking 
over the " R. 1 .  B. A. Calendar," the official pUblication 
of the Royal Institute of British Archit.ects, to find 
that a " water finder's" advertisement had been ad
mitted into the annual of that conservative society. 
The fallacy of the divining rod has been demonstrated 
many times by scientists, but it  appears to be not at 
all well understood in England. The advertisement 
goes on to say that, if anyone desires to have water 
discovered, " you cannot do better than engage the 
service of the well-known water finder, who under
takes to search for water for any parties required in any 
part of the country and to  carry out  the work, if de
sired, by special agreement. No water, no pay. " The 
last few words are comforting, but, if we mistake not, 
a badly advised English m unicipality recently had to 
pay a considerable sum out of  thei r pockets to an 
alleged water finder who found no water supply. U n
fortunately, we believe that this decision has now been 
reversed on the flimsiest of technical grounds. The 
divining rod myth should be exploded by this time, 
and those who attempt to obtain money by its use 
should be severely punished. 
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THE ELECTRIC CAB SERVICE OF NEW YORK 

CITY. 
The success of the electric cab on the streets of our 

city is one of t.he most significant facts i n  matters of 
city transportation . After meeting the preliminary 
difficu lties and discouragements which are i nseparable 
from a new enterprise of this kind, the electric cab has 
taken i ts p lace as a popular means of travel. Dur
ing the latter part of 1898 there were sixty-two cabs 
and broughams in cOlll mission, and there are now fully 
one hundred of these vehicles i n  service. 

The central station, of which we show several illus
trations, is located on BroadV'ay, between Fifty-second 
and Fifty-third Streets, and it occupies a building for-

J t itut if it �tUtritau. MARCH 25, 1 &)9. 
Before gi ving a description in detail of the genflra) tween the frames and the motors. In the electric cabs, 

equipment of the station, it would be well to describe or hansoms, as they should properly be called, the 
the construction of  the cabs or brough ams, several of driver is seated behind the carriage proper, and above 
which are shown in our various illustrations. In gen- a special .compartment which serves to hold the battery. 
eral appearance the body of the hansolll cabs and the In the brougham, the baT,tery compartment an d the 
broughams resembles those of the standard variety, d river occupy the front of the vehicle. The steering is 
and the designers of the new vehicles have shown good, done by a steering- lever which has a motion forward 
j udgment in endeavoring to make the new veh icles as and backward, while within easy reach of the driver 
incoll spicuous and as familiar to the publ ic  as possible. are the controller switch and the reversing switch. 

Aftel' considerable experi ment with both kinds of The latter has an interlocking arrangement which pre
tires, the compan y has decided in favor 
of 5-inch pneumatic tires in preference 
to solid tires 3 inches in diameter, 
The latest pattern of wheel consists of 

RELOADING AN ELECTRIC BROUGHAM . 

Discharged battery has been withdrawn to table and carried to the rIght, and hydraulIc ram is 
thrusting new battery into the brongham. 

ELECTRIC BROUGHAMS IN THE STORAGE ROOM . THE CHARGING TABLES. 
Electric crane bas just picked u p  a fresh battery. 

THE ELECTRIC CAB SERVICE OF NEW YORK. 
Charging Platform-Cab in position, electric crane bringing up fresh battery from the rear. 

merly used as a bicycle academy, which has a frontage 
of 75 feet on each thoroughfare and is 200 feet in 
length, extending the full depth of the block. The 
Broadway front of the building is devoted to the offices 
of the company, the room for the drivers and the re
pair shop, while the rest of the floor is given up to the 
charging platforms, the battery room, and the storage 
of vehicles which are in reserve ready charged for use 
on the streets. The upper floor of the building is de
voted to the storage of vehicles not in use and serves 
also as an erecting and repair shop. Elevators are 
provided for lifting the batteries and general material 
to this floor. 

two Ys-inch stamped and dished steel plates which are 
bolted to the hubs with their convex fa0es outward 
and converge toward the rims, thereby forming a hol
low, disk-shaped wheel center. The diameter of the 
wheels is 36 inches ; the tires are ordinarily pumped up 
to a pressure of 60 pounds to the square inch, although 
pressures as high as 100 and 150 pounds to the square 
inch have been tried experimentally. 

The cabs are driven by two Westinghouse water
proof, ironclad motors capable of exerting four horse 
power combined. They are geared in a manner simi
lar to that in use for railroad motors. Flexibility is ob
tained by interposing rubber cushions and springs be-

vents the motors from being reversed until the speed 
has been reduced to nothing. The controller provides 
for speeds of 6, 9, and 15 miles per hour, and the revers
ing switch, which is operated by the foot, is norm ally 
i n  the go-ahead position .  There is  also an emergency 
switch which shuts off the whole current on being 
kicked by the driver's foot. When this switch has 
been opened, it is in such a condition that no passerby 
can possibly turn on the current. 

As we have already stated, the charging of the bat
teries and the reloading of the electric vehicles is done 
on the main floor of. the building. The batteries have 
sufficient capacity : to run the cabs for a distance of 
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J t ien tiflt �tUerl,aU. 
CURIOUS CASE OF ABNORMAL DEVELOPMENT 

IN A RATTLESNAKE . 
from 25 to 30 miles, at the normal rate of speed ot A 

about 8 miles per hour. 'fhe vehicles are of two classes 

-those which are maintained continuollsly upon the 

streets and those which are kept at the station sub

ject to calls. The former c lass returns to the sta

tion fOI' charging before the batteries show signs of ex
hanstion, while the station cabs are recharg€d every 

time they return from service. Entrance is had to the 

chargi ng-room by an entrance at the right- hand side 

The photograph which we present here with was 
sent to us by Dr. R. Menger, of San Antonio, Tex. ,  and 
is a lifelike represen tation of the head of the m uch 
d readed rattlesnake, the Crotalus horridus. The 
original reptile was a very large rattlesnake and w as 
kil led by a friend of Dr. Menger in the hills of Helotes, 
about eighteen miles north west of San Antonio. The. 
rattles and the head of this snake were presented to 
him and he prepared the fangs, etc. , to show their 
relation to the poison glands. 'fhe head was supplied 
with four fangs, two full grown and two others near 

of the Broadway front, and the eabs leave the station 
b v means of another door at the left of the building. 
T

-
here are two chargi ng platforms, with a starter's 

office located between them, as shown in our illu stra· 
tions. 'I'he cab is backed onto platforms and 

overcoat, extinguishing the flames, and it was found 
that he was severely burned, and he was removed to a 
hospit.al. The ex plo:;;on set fire to the house, but the 
flames were promptly extinguished by the fire depart
ment. The houses in the neigh borhood were shaken 
by the violence of the concussion ;  the south, west, and 
north walls of the ruined house from foundation to 
eaves were heaved outward, greater violence bei n !.!  
manifested near the ground. The east wall  was 1 1 1 " . 
destroyed, but does not appear to have been pushed 
outwal'u with so much force. Bricks were projected 
through the shutters and glass of an adjoining house. 
A bove the first. floor the brick wal ls  were torn off from 

the framework of lath and plaster. Portions 
of the walls were sustained by windows, and 
in  some cases where the wal ls  were destroyed 
the glass i n  the wind ows was not shattered. 
The main force of the explosion was upward . 
The carpets in the sitting rooUl were ripped 
and raveled , furniture was demolished, and 
scarcely anything on the grou nd floor was 
�pared destruct ion. On the second floor there 
was also consid erable destruction. The roof 
was unsettled and had to be shored up by the 
firemen. A freak of the explosion occurred in 
the smal l  pantry, where the dishes on the 
shel ves were not d isturbed, although the wall 
back of them was destroyed. This should be 
a lesson to al l .  In case a gas leak is discovered, 
if it  is thought to be seriolIs, all open ings, such 
as doors and w i ndows, should be ut i lized to 
permit of the escape of the gas. On no account 
IIhould a l ight of any kind be taken into a room 
or b uilding where the presence of gas is S IlS
pected. We are indebted to Mr. August Zag-el, 
of Fort Wayne, for the photographs frolll 
which our engravings were made. 

. . . . .. 

adj usted u pon them both lateral ly and verti
cal ly  by means of hydraulic rams, which brings 
it i n to the cor rect position to receive a fresh 
battery. On each side of the charging plat
form is a lateral adj usting- bar, operated by a 
pai r of horizontal hydrau l ic rams. 'fhe adj ust
ing bars are of the same height as the h ubs of 
the wheels. As soon as the cab has been 
backed on the platform, the bars move forward 
from opposite  sides and align the cab w i th 
great accuracy opposite the loading t.able for 
the batteries. Other h ydraulic rams beneath 
the platform raise the cab, so that the floor of 
the bat tery chamber in  the cab shall be exactly 
on a level with the table. A h ydraulic ram 
on the opposite side of tpe table now moves 
forward, and, by lueans of a grappling device, 
w ithdraws the discharged battery onto the 
table.  The table consists of several sections, 
and it is capable of transverse movement across 
the battery roolll. After the empty battery 
ha!3 been deposited, the table moves trans
versely the width of one section, thereby re
moving the spent battery and bringing a 
charged battery in front of the cab. The hy
draulic ram now moves forward and thrusts 

ABNORMAL DEVELOPMENT OF A RATTLESNAKE'S FANGS. T il e  Berl i n  Geogra))lt lcal Co ngrel!;s. 

the battery into the cab, where it is a utomatically 
brough t into coutact with tlie wiring to the motors. 

The chargi ng of the batteries is done u pon eight 
row s of tables which extend down the length of the 
charging room .  The empty batteries are carried to 
these tables and the charged batteries are taken from 
them to the ca.bs by m eans of an overhead electric 
traveling crane. After the battery has been with
drawn from the cab to the transfer table (which is 
real l y  an endless travel ing link belt electrically ope
rated ) it is carried latera l ly  by the table into line with 
the particu lar row of tables desired, when it is  picked 
up by means of four hooks which are let down from 
the electric travel ing crane, raised to the desired 
height, and then carried down the roOUI by the crane 
and deposited in place. The operation is reverRed in 
transferri ng the charged batteries to the cabs. The 
travel ing' crane is cOlll pletely controlled i n  al l  i ts 
IllOtions by an operators who sta nds in an operating 
cab suspended at the mid-length of the crane, and 
wh ich travels with it throughout the full length (If the 
roo III .  

The electdc cabs have proved to be particularly 
popu lar for certain c lasses of work. Ph ysicians and 
all  who have occasion to make hur ried journeys are 
v e r y frequent and 
constant patrons of 
the new s e r v i c  e ,  
w h i l e t h e r  e are 
several of the cabs 
that are retained by 
business men who 
find it m 0 r e con
venient a n d  even 
more expeditious  to 
go .. down town " by 
electric cab than b y  
t h e  other means of 
travel. T h e  cabs, 

them in the frout region of the upper jaw.  The ex
posnre was taken by lamplight. T he fact of the snake 
hav i n g  fo ur  fangs is intt'res t i n g. In all ratt lesnakes 
there are, besides the poison fangs. rudimentary fa ngs 
wh ich, upon the loss of the old fangs, develop and 
supply thei l' p l ace. In  this case, however, the develop
ment has been abnormal, and the second pair of fangs 
have developed before any loss of the old fangs has 
been sustained. 

• • • • • 
AN INTERESTING EXPLOSION OF GAS. 

We have at different ti mes referred to the danger of 
explosion caused by escaping gas, and we have rarely 
heard of a more complete r u i n  than that caused by an 
explosion of gas at Fort Wayne, Ind . ,  on February 26, 
at the residence of Mrs. Mary Nichter, in which her 
son was severely inj ured, and the house was almost 
total ly wrecked. The house was a two-story brick 
bui lding with an ordinary cel iar below the ground 
floor. A fe w days before the accident an inspector 
from the gas company made an exaluination of the 
premises and pronounced everything to be all right. 
It is  bel ieved that the frost coming out of the ground 
caused a break in  the pipe, disabling the service con
nection and allo wing the gas to escape i nto the cellar 

through a duct in the 
earth along the service 
pipe. The boy went 

The Geographical Congress which will be 

held in Berl in  at the end of September wil l  be part i

cll lari r im portant., in view of the practical geographical 

work w h ich the congress considers it  desirable to u nder

take. Several subjects wil l  be brought before it. It is 

propo�ed to introduce internatiollal un i form ity in the 

lllethodical treatment of the various subjects, such as 

the pro b lem of the tides, the conventional signs on 

maps, the nomenclature and del i mitation of oceans 

and seas, the attach ment of the scale to every map, 

the mode of arranging meteorologi cal tables, etc. 

There are also suggest ions for joint international work 

in col lecting materia ls of every kind referring to lioat

ing ice, earthquakes, to the reclamation of arid lands, 

etc. , to the exploration of t.he Antarctic regions, and 

to the execution of the international geographical 

bibliography. It is probable that a very i m portant 

subject, which dates from the meet.ing at Berne, wil l  

be final l y  disposed of at Berl in .  This is Prof. Penck's 

wel l -known project for the construction of a map of 

the world on the scale of 1 to 1 , 00(1, 000. Al l  papers and 

proposals to the Congress wi l l  be subluitted to the 

Scienti fic COillmitt.ee, whose decision, as a rule, wi l l  be 

final.  This will  tend to prevent the progl"alll ll le of t he 

congress from being overcro wded. PropoHitions or 

sugg.estions should be presented in writing before J lI n e  
1,  1899, and should ful l y  discuss the  mot.ives, and 

should be accompanied by the st atement of  the  ways 

and means which m ay appear l ikel y to lead to the ac
com plishment of the 
scheme. 

•• • •• 
Sal u t i n g  a PhOllO-

gra m .  

III 0 r e o  v e r ,  have 
proved in the recent 
s n o w  s t o r  m s that 
they can keep going 
long after the horse
driven c a b  s have 
g i v e n up the at
tempt. We are in
debted to Mr. G .  H .  

Condict, the chief 
en gineer of the com 
pany, for courtesies 
this article. 

FRONT OF HOUSE WRECKED BY GAS EXPLOSION. REAR OF HOUSE WRECKED BY GAS EXPLOSION. 

It wi l l  be remem
bered that Queen 
V i c t o r i a  spoke a 
message of friend 
ship and good will  
to the Elll pel'or Me
nelek, of Abyssinia, 
after the recent vic
tory i n  the Soudan. 
The message cre
ated a marked im
p r e  s s i o n  on his 
Majesty. The royal 
words were deliv
ered on a Sunday, 
the p h 0 n 0 g r a p  h 

extended in the preparation of 

• • • • • 
A WRITER i n  The Medical A ge says that typhoid fever 

patients should not be fil led up with m i lk, which is 
administered as l iquid food ; for, while it seelIls to 
have the form of liquid, yet, as a food , it is not l iquid,  
but solid.  The article states that bread and butter, 
mashed potatoes, or even pumpkin pie are not capable 
of filling the small intestines with such i lIlmense indi
gflstible boluses of substance as result from mi l k. It  
is also a fine culture medium, and it is marvelous to 
see how rapidly bacteria are propagated in it. 

down into the cellar, and, on reaching the bottom of 
thfl steps, struck a match with which to light a can' 
die. Instantly there was a blinding flash, followed 
by a trelllendous explosion. The cellar m ust have 
been almost entirely filled with escaping gas. With a 
splintering crash the kitchen floor was rent, the 
walls of the house were pushed outward, fal l ing in 
heaps, and the interior of the house was instantly 
transformed into an almost total wreck. Mrs, Nichter 
and a younger son m ade their way painfully out of the 
ruins, and, th rowing the outside cellar door open, the 
neighbors succeeded in rescuing her injured son, whose 
clothing was in flames. The lad was wrapped in an 

working excellent
ly. The tones of her Majesty's voice were repro
d uced wit.h remarkable clearness, and Menelek was 
so pleased that nothing would satisfy him but to 
hear the message at least a dozen times. First he 
would l isten to the words as they came from the 
trumpet of the phonograph, and then he would 
use the ear tubes. When his curiosity and de
light had been satisfied, he relapsed into solemn 
silence, and ordered the royal salute and remained 
standing while seventeen guns were fired. Menelek 
h imself has tried to send a message by the phono
graph,  so that he a ppreciates the difficulty of secur
ing a satisfactory record. 
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186 
ANTIQUE CHAIN ARMOR IN THE CAUCASUS 

MOUNTAINS, 
BY E. O. HOVEY. 

The mountain defiles of the Caucasus ranges are so 
deep and so completely isolated from one anot·her that 
the  tribes wh ich inhabit them have preserved their 
d ist inctive characteristics m uch more decidedly  than 
I I I OSt parts of the world which have felt the touch of 
� u l'opean civilization.  Some of these tribes boast of 

great antiqu ity and certain families have preserved for 
I l iany generations ancestral heirlooms, such as armor 
a n d  weapons, furniture and garments. The photo
graph herewith reproduced shows some men of the 
Pchaves, a Georgian tri be l iving at and near Ananoor, 
in the southern part of the mountains, on the Georgian 
mil itary road, who donned t heir ancestral chai n armor 
and gave an exh i bi tion of ancient broads word combats 
for the benefit of the members of the Caucasus excur
sion of the I nternational Geological Congress last sum
mer. The armor was made of small round links of 
iron or steel wire woven together to form a long-sleeved 
s hirt or tunic which reached to the knees. The head 
was protected by a. small round skul l  cap of steel or 
iron from w hich hung another piece of chai n armor, 
comi ng down to the shoulders and breast. The shield 
was small  and rou nd, shaped like a bowl,  with a point 
project ing from the cen ter. The sword was long, 
dou ble�edged,  and so· heavy that exercise with it soon 
exhausted the strength of the men giving the exhibi
tion of their ski l l .  Another antique weapon carried 
by these men was a m usket with a barrel about six 
feet in  length, the whole weapon being protected by a 
I!oatskin case. The others on each end,  as shown in 
the  picture, are Cossac l(s. The�e form the qua!ii· volun� 
teer c a v a l  r y troop� of 
south ern Russia. T h e  y 
provide the lllseives w ith 
hor�es, uni forms, and wea
pons and serve as guards 
to the Il i�hways and per
fonu cert a i n  other mi l ital'y 
duties, o n  del lland  of the 
governor of  the d istrict in  
which they I h'e, i n  return 
for w h ich service they are 
re l ieved from taxation to a 
c e r t a i n extent, On the 

. breast of the figure on the 
right wi l l  be seen the car
tr illge pouch es. Their  cos
tumes are picturesq ue, and 
tbey have a world wide 
re putation for the excel
lence and daring of their 
horselllanshi p. 

... . ... 
Some Badly N eeded 

J nve ntlons. 

J c itutific !tUtriCIU. 
cases to be planed, which wastes about half as much 
again as is wasted in sawdust. Now an invention is 
badly needed w hich will obviate this waste. 'l'he 
wood must be cut, not rasped through, so as to leave 
a clean surface, and waste nothing in dust or shav
ings. 

Electricians badly need a perfect insulator. It must 
stand heat, cold. water, air, and all atmospheric condi
tions and be quite flexible, have great strength and 
electric resistance, and, abova all ,  must be cheap. 
Rubber at present fulfills the bulk of these conditions, 
but it is worth some 1 5s. per pound. But then, on the 
other hand, worn-ou t  ru bber is an almost valueless 
commodity, as it call 1lot be made up again.  Thi:s is 
due to the sulphur  used i n  llJanufacturing the raw 
m aterial. A n  in ventor i:s wanted who can devise a 
cheap process of extracting the su lphur from the old 
wornout rubber and rendering it as serviceable as new. 
Probably an aceident will  �how the method of doing 
this, and when it does it wi l l  be rash to invest in  rub
ber companies. Ships, no wadays, are built so as to 
defy almost everything, save the carelessness ot man. 
One or two thi n gs they lack, however. T hey need 
something which wil l  effectually protect the parts 
under water from barnacles and other fouling pests 
of the sea, and that for an indefinite period . They 
need an invention which wi l l  warn a ship in  a fog of 
the proximity of oth el' sh ips, say within a distance 
of two miles. Not o n l y  that, but the warning m ust 
be in such a form that each sh i p  w i l l  lmow the 
exact course that the other ship is steering, so that 
she can lay out her o w n  accordingly. Of course 
this  is practical l y  a sea telegraph, and it is possi ble 
that the wire less telegraphy we have heard so m ilch 

would soon be as bad traveling as frozen plowed 
fields. W hat is  wanted, therefore, is a road with the 
hold ing ad vantages of macadam, and the permanency 
of asphalt, and the silence of wood. It must be as 
cheap as any of t.hem, and will therefore be made from 
the refuse of some manufacture or other which is prac
tical ly  worthless. W e sugge�ted above that worn- out 
ru bber is useless and that the lllud from our streets is 
useless, Could they be combined in some way so as 
to make a useful road ? The lighting of our roads, 
too, needs much improvement. Tbe arc lamp at pre
sent used is  inefficient on account of its flickering-in 
fact, f o r  many purposes arc lighting can not be u sed. 
because of this fault, although it would be the very 
best l ight were it  perfect. Therefure, i n vent a per
fect arc lamp-O ye geniuses ! Much as i t  is n eeded, 
there is no good preservative for iron and woodwork 

which is exposed to the atmosph ere. Pai nt  is but  a 
makesh ift, and a poor one at that, having to be con
stantly re newed, and the same llJ ay be said of all ot h er 
preservatives save one-cement. We h it ve seen pieces 
of iron which have been e m bedded in celuent for cen
turies, dug out of the same, without the least suspicion 
of rust, and sti l l  retai ning the bluish color of the forge. 
What is wanted is the appl ication of this knowl edge 
to ai r-exposed iron work. Another kind of paint is 
needed for inside wood work. It is  one which will  ren
der the article to which it  is applied uninflalllmable. 
SOUle of the salts of stron t i u lll would accompl ish this, 
b ut they are two expensi ve at present. There is,  t. here
fore, anot.ber alternati ve, and that is  to devise a way 
of obtaining the stron ti u l ll salts Ulore cheaply ; and 
to mal,e assllran ce doub le  �U I'e, hou ses should be bui lt  
with a perfectly fireproof brick--a briek w l dch can 

h ave a fierce fire bu i lt  u pon 
it  a n d  bave its under sur
face q u ite cool ,  althoug-h 
on ly  about. an i nch in th ick
ness. Such a brick has 
been an ex isti ng fact, is 
now, but its i n ven tol' is  
dead, and h e, and only he, 

knew what tbe ingredients 
of that brick were. 

• • •  
A TYI.ew rlter " ' anted 

for t h e  Blind. 

According to the author
ity of the grave digger in  
HallJ let ,  an act has  three 
branches-to act, to do, to 
perform ; and the same 
llJ ay be said of inventing 
-financial l y  successful in
venting, that is. I t  has 
three branches. The first COSSACK CAVALRY SOLDIERS AND THEIR ANT IQUE CHAIN ARMOR. 

Those who al·e interested 
in tbe welfare of the blind 
will  be pleased to hear of a 
great improvement in the 
method of pri nt ing for the 
blind, devised by Dr, A, 
Mascar6, a Spanish medi
cal man, long a resident in 
Lisbon, who has hit upon 
a very ingenious metbod 
which enables people who 
can see to read books pre
pared for the bl ind, or to 
correspond wit.h them or 
to teach thell\ to read with
out any previous train ing 
in the  bl ind  alphabet. This 
is accomplished by a modi
fication of the Braille em
bossed alphabet, which con-

is the idea concei ved ; the 
second, tbe idea achieved ; a n d  tbe th ird, and most im
po!·tant, the idea recei ved, t hat is, sell ing on the mar
ket, says a writer in The London Standard. We might 
almost say that invention has four branches, the extra 
b ranch being kno wing what to invent, and it is propos
ed here to deal more particu larly with the fourth branch. 
The general idea that inventions i n  a small way are ex
hausted is erroneous, as is l ike wise the popular im pres
sion that inventions of the greater kind need technical 
knowledge_ A mall may make a fortune out of a useful 
penny artiele or out of an accidental di scovery, and t hat 
without t echnical know ledge. No special knowledge 
of any k ind was needed to invent the bent wire safety 
pin, tire inventor of which is  supposed to have made a 
fabulous fortune,  nor could it be said that the inven
tion of the anchor w ith  flu kes hinged at the middle 
req u ired eit.her geni us 0 1' technical knowleage. The 
idea was the  i nvention, the  actual  carrying out of i t  
was pract ica l ly  noth ing, and both ideas could as  easily 
h ave occurred to a plowboy as to an Edison.  The 
mud fro m our  �treets, some thousand of tons of which 
a re scraped u p  dai ly,  ought to be put to some use 
ot her t h an b u i lding suburban residences, for which it 
b not wel l ·suited. In this case it is wanted to know 
w hat profitable use it can be put to,  and once the idea 
is fOl'll llllated, and is practicable and profitable, the 
detai l  is soon worked out. This j s  an invention badly 
n eeded, and woulo. make a largc fort une if it  were dis
covered. There is another article which is wasted 
hugel y, and t.hat is wood. The present method of 
sawing l u m ber produces a large quantity of sawdust, 
only a very l itt le of wh ich is used. Every saw-cnt  
wastes a plan k  the thickness of the saw and length 
and breadth of the log, whether the resulting planks 
be thick or thin, and the surface so left has in most 

about recent ly  may apply. The m ethod in  vogue 
among the dri vers of expresses u pon our big l i nes in  
the case of  thick fog is to  trust to the officials to  keep 
the line clear and go ahead. So, at least, the writer 
has been told by one of them, and the fact that ex
presses mostly arri ve punctually on foggy nights, or 
even before their ti me, would seem to support the as
sertion. U nder existinl\' circumstances, this possibly 
is the best that can be done, as fogs often make it im
possible for drivers to see signals even when close 
beneath them. Sti l l  it cannot be denied that the prac
tice is dangerous, and, conseq uently, as we are given 
to having fogs in this " nook shotten isle of Albion , "  
it would b e  bettel' if  a system could be devised b y  
which com m u nication could b e  made w i t h  the driver 
direcI upon the en gine. In this it is not· so m uch the 
communication to th e driver to stop which is the d i ffi
culty-that can easi ly be done. But the problem is 
how to effect the commun ication to him to go on again. 
Somethi n g  which w i l l  effectually do away with t.he 
smoke nuisance is bad l y  needed, especially in  such 
cities as London, Manchester, etc. Of course, smoke
less coal has done away with mnch, bu� there is  sti l l  
room for an invention which w i l l  d o  away w i t h  t h e  
rest. 

In the matter of town i m provements, too, there is 
the much�felt. need of a real ly  good permanent road
way. Asphalt is good, when either wet or dry, but a 
sprinkling of rain makes it as greasy and "lippery as 
ice. Wood blocks have the same objection and wear 
i nto holes t.oo quickly, w hi le  granite sets are noisy, 
l iabl e  to settle, and do not give a very good foothold. 
The best roads for horses are, doubtless, the macad
amized variety ; but, unless they are relaid every other 
day or so, the city roads, where there is much traffic, 

sists of a grouping of dot.s 
i n  reliet". Dr. Mascar6 has succeeded in cOlJnecting 
these dots by l LIealJS of dark lines, thus ex hib i t ing 
the  complete out l ine  of each letter. This  is done 
b y  printing on the revel'se side of the porous paper, 
so that the type which produces the bosses can also 
lay on the ink,  and this in  its turn passes through the 
porous paper to the other sid(l, making a distinct 
mark. Th us, the letter L is represented by four dots, 
three of the dots being in  a vertical line and one at 
the rig-ht, while they are all connected by a fair ly  
black l ine. T his enables the person with eyesight 
to read easily whi le  a blind person feels his way o ver 
the same surface. In practice it was fo u n d  neces
sary to twist the visi ble lines somewhat out of shape, 
but the effect is perfectly plain and readable. Writin g  
by hand i s  done with t h e  aid o f  a guide with perfora
tions, which also enables the connecti ng l i nes to appear 
on the lower surface of the paper, which lies agai ust a 
sheet of carbon paper used for the purpose. The great 
desideratum is a typewriter for this work, and, in v iew 
of the fact that th is instrument originated in A m erica, 
in an attempt to help the blind (for we refer to the 
typewriter in vented by the Jate Alfred Ely Beach), the 
Rev. Robert H.  Moreton, of Oporto, Portugal, t h i n ks 
it wi l l  not be strange if some one in the same part of 
the world does solve the  problem, by producing a ma
ch ine which wi l l  print embossed lines with carbon ou t
lines com pl ete. There woul d  certainl y  be a field for a 
machine of this k ind ,  though naturally the number of 
them which coul d  be sold would be l imited. Hereto
fore books w hich have been printed for the blind have 
been so expensive and bu lky  th at their use has been 
l imited. 'N e have some examples of the Mascar6 sys
tem, ano. we shall be glad to send a sample of the work 
to those interested in producing such a machine. 

© 1899 SCIENTIFIC AMERICAN, INC.



THE GREAT TELESCOPE AT THE PARIS 

EXPOSITION OF 1900. 
In a recent issue of the SCIENTIFIC AMERICAN (see 

SCIENTIFIC AMERICAN, March 11 ,  1899) , Prof. Picker
ing, of Harvard University, advocated the establish
ment of a horizontal telescope of great focal length. 
He suggests a telescope with an aperture of 12  to 14 
inches, having a focal length of 135 to 162 feet. The star 
wou ld be reflected into the instrument by means of a 
mi rror. It will  be interesting to learn that a telescope 
of this general character is to be b uilt for the Paris Ex
po�ition of 1900. 

O u r  esteemed contemporary La Nature, in speaking 
of this announcement, says : The great telescope which 
is to figure at the Exposition of 1900, and which is due 
to the initiative of M. FranQois Deloncle and the skill 
of M. P. Gautier, will surpass the most powerful in
struments of the kind that have ever been constructed. 
The greateEt telescope that exists at present is that of 
the Yerkes Observatory, the objective of which is  3 '28 
feet i n  diameter, and the focal distance about 65 
feet. It moves around an axis fixed in the center 
and in a vast cupola 78 feet in diameter. 

The telescope of 1900 has an objective of 4 '1  feet 
in diameter and a focal distance of 65 feet, and 
its weight exceeds 44, 000 pounds. It was therefore 
out of the question to think of placing the instrument 

under a cupola 209 feet in diameter, as this would 
have required foundations of exceptional solidity, the 
maneuvering would have been difficult, t.he flexions 
and distortions of the glasses and tubes would have 
been considerable, and the net cost would have been 
extremely high. 

M. Gautier decided upon a very advantageous form, 
and one that., under the circumstances, was necessary 
-that of the Foucault siderostat (a heliostat regu
lated to sidereal ti me). 

This instrument consists essentially of a movable 
plane m irror actuated by a clockwork that causes it to 
move in such a way that the luminous rays thrown 
upon it by  a star are, after their reflection, sent in a 
fixed and absolutely invariable direction. If the axis 
of the telescope be placed i n  such direction, the ob
server, upon putt.ing his eye to the eyepiece, will see the 
image constantly during the entire time in which the 
star remains above the horizon. and will be able to 
study it at his leisure, and to make drawings and pho
tographs of it. 

Fig. 1 shows the apparatus in its entirety. The side
rostat is  at t he north, with the mirror placed upon 
the movable support. The declination circle is  seen as 
well as the horary axis. resting upon a stone base. The 
ocular, with itE mo vable part, is at the south. 

This magnificent instrument, when mounted, wil l  be 
the optical and mechanical chef-d'Oluvre of the nine
teenth century. 

J , itutiftc jmtti'lu. 
The siderostat under consideration comprises a cir

cular mirror 2 meters (6%, feet) in diameter, absolutely 
plane and giving excellent images, and of a 196 foot 
telescope placed horizontally in a line running north 
and south. The telescope forms the images to its focus, 
where they may be examined by means of an eyepiece, 
or be received u pon a sensitized plate, or be projected 
upon a screen placed in a hall in  which they wi l l  be 
exposed to the view of n umerous spectators. 

Let us now pass to the detai ls. The mirror consists of 
a glass cylinder, 6%, feet in diameter and 10f inches in 
thickness, aud weighs 7, 920 pounds. It  is arranged in 
a 6, 820 pound tube, and is kept in equili brium through 
a system of levers and counterpoises. 

A l l  this part is fixed in a mounting of which the total 
weight is 33,000 pounds. The base of this mounting 
floats on mercury contained in a tank, and the thrust 
of which eases it  of !ff of · its weight. Hence the clock· 
work that directs the apparatus has merely to displace 
a mass of 33, 000 pounds, and its motive weight is but 
220 pounds. 

The siderostat (Fig. 2) comprises : (1 )  a cast iron base 
34 feet in height, of which the southern part supports 
the horary axles, parallel with the l ine of the poles, and 
its toothed rings ; (2) the declination circle ; (3) the 
clockwork movement. ('onnected with the circle and 
its weight ; (4) the cranks which serve respectively for 

DETAILS OF THE GREAT TELESCOPE . 

1. Genoral view. 2. The BidcroBtat. 3. The telescope. 4. The ocular. 

the tangent screw, for the displacements of the horary 
circle, for the declination circle, and for t he winding 
up of the clockwork. The part situated at the south 
comprises : (1) the support of the mirror, mounted in 
the tube and resting upon the breech, with the screw 
that permits of displacing it ; (2) the axis of direction 
of the mirror, which slides in a tube, fixed upon the 
diameter of the decl ination circle ; (3) the counterpoise 
of the mirror ; (4) the mercury reservoir; (5) the windlass, 
designed to raise the receptacle for the silvering mirror; 
(6) the rollers of the support ; and finally (7) the regulat. 
ing scre ws of the siderostat. Fig. 3 gives the arrange
ment of the objectives. 4 '1  feet in diameter, one of 
which is designed for visual observations and the 
other for photographic work. They are monnted to
gether upon the same carriage, the base of which rolls 
upon the rails by means of wheels, i n  such a manner 
that one or the other can be easily adapted to the ex· 
tremity of the telescope which is i n  the vicinity of the 
siderostat. The tubes that carry the crown and flint 
glass lenses are mounted upon the rails. The flint and 
crown glasses may be separated from each other in 
order to perm it of wiping otI any dust that may settle 
upon them. Fig. 4 gives a lateral elevation of the ocu
lar. Here it shows the external tube set in motion by 
the wheels, the i nternal tube sl iding into it by the 
aid of the rollers, and the bellows that join the ocular 
with the body of the telescope. Clockwork movement 
carries along the t ube through the transmission rod. 

The NeW" York Academ y  of Sciences - 1 8 99 
Reception .  

The sixth annual reception and exhibition of the 
New York Academy of Sciences will be held on the 
19th and 20th of April, in the American Museum of 
Natural H istory. There wi l l  be three sessions, as usual : 
That on Wednesday evening for members of Academy, 
ex hibitors, and special guests ; that on Thursd ay after
noon for teachers and students ; and that on Thursday 
evening for the members of the Scientitic Alliance 
and their friends. These an nual receptions h ave cOllie 
to be an important feature in the scientific l i fe of the 
city.  on its more popular s ide. and they are looked for
ward to with interest. because the exhibitions connected 
with them il lustrate in the most graphic way the pro
gress which has been m ade in the various departments 
d uring the year. The general com mittee of arran ge
ments consists of Prof. H. F. Osborn, of Colum bia U ni
versity ; Prof. C. A. Doremus, of the City College ; Mr. 
C. F. Cox, of the New York Central Railroad ; and Prof. 
C. L. Bristol, of the New York University. The chair
man of the committee on exhibits is Prof. 'Villiam 
Hallock, of Col umbia. 

• I . , ,, 
'.l'he C u rrent S u pplement. 

The current SUPPLEMENT, No. 1212. i s  of exceptional 
interest. The fi rst article is on . .  Excavations in the 

Roman Forum,"  an d deals largely with the recently 
discovered tomb of Romulus. " The Passy Under
ground Railroad " describes a great engineering work in 
Paris and supplements the work described last week. 
" Trade Suggestions from the U n ited States Consuls " 
is contin ued and is the subject of thirteen notes. M. 
De Baye's " Mission to the Caucasus " describes an in
teresting exploration in  a little known cou ntry. " Ap· 
proved Lightning Protection " is an article by Nevil 
Monroe Hopkins and is a short treatise on the historic 
and modern l ightning rod and its daily incorrect a p
plication ; it is accompanied by seven i l lustrations. 
" The Nature and History of Patent Rights " is an im· 
portant address by E.  L. Thurston. The new " French 
Flashless and Sound less Gun " is also described. 

C o n te n t M .  
(I l lustrR.ted articles are m arked with a n  asterisk.)  

AC'J.dem y of Sciences, reception* 187 :Mummies. discovery of Indian* 180 
Antarctic explorers' land . . . . . . . .  17tl Notes and receipts, rniscellane· 
Armor, antique chain* . . . . . . . . . . . .  186 oUS . • • . • • • • • • • • . • . . • • • •  " • • . . • • .  1;.3 
Armor plate question. Senate Paris Exposition. volcano of . . . . . 1�1 

and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178 Phonog-ram . use of . . . . . . . . . . . . . . . .  l R;') 
Bridges. German arch* . . . . . . . . 177. 182 Port.o Rico's features . . . . . . . . . . . . I.!! 
Buildings, fire protection of . . . . . .  178 Railway agencies. Russian . . . . . . .  102 
Cab service in New York* . . . . . . . .  184 Rattlesnake. abnormal develop-
C.nriage tim ber supply . . . . . . . . . .  119 ment of* . . . . . . . . . . . . . . . . . . . . . . . .  185 
Coal production of the United Sahara. winds of . . . . . . . . . . . . . . . . . .  180 

States . . . . . . . . . . . . . . . . . . . . . . . . . . .  178 Sampson's sword . . . . . . . . . . . . . . . . . . ISO 
Dead. curious means of dispos- saturn. new satellite of . . . . . . . . . . . 180 

ing of*. . . . .  . . . .  . .  . . .  . .  . . . . . . . . .  100 Science llotes . . . . . . . . . . . . . . . . . . . . . .  183 
Eclipse of 1900 . . . . . . . . . . . . . . . . . . . .  un Reed planters. improvement in· 181 
Im ectric cabs* . . . . . . . . . . . . . . . . . . . . . .  lR4 Sewing machine gage* . . . . . . . . . . . .  181 
Fasteners for stock cars· . . . . . . . . .  181 8 t e a  In pressure. economy of 
��ire protection of tall building-s o 178 b igh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18a 
Gas explOSIOn· . • . . .  . . . . . .  IRS �upplement. current . . . . . . . . . . . . . .  187 
Geographical congress of Berl In.  18.1 r.rel escope Paris Expostion* . . . .  187 
Insects and sulphurous fumes . . .  183 j 1'iIDber supply, carrialZe . . . . . . . . . .  179 
Inventions ba.dly needed . . . . . . . .  186 Typewriter for the blind . . . . . . . . . .  186 
Ma&'azines for the navy . . . . . . . . . •  182 Wrenches, improvement in . . . . . . 181 
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1 88 J c itn tific �mttican. 
RECENTLY PATENTED INVENTIONS. 

Bicycle-Appliances. 

ADJUSTABLE HANDLE-BAR.-MoRGAN H. VA
NERVERA, Little Falls, N. Y. The stem of tbe handle
bar at its u pper portion is slotted at opposite siJes. In 
the upper portion of tbe stem a borizontal part is 
mounted to tum, wbicb is provided with an annular 
series o f  ratchet teeth aliued witb tbe slots iu opposite 
'ides of the stem. Pawls are pivoted in the stem 
opposite each other and in a position to engage tbe 
teeth of the horizontal portion. The shanks of the 
pawls being raised , tbe handle-bar can be adjusted to 
the desired position, even when the bicycle is going at 
full speed. 

WATER-CYCLE. - JOHN J. MCCLIMONT, Union, 
Hudson County, N. J .  Tbe cycle is provided with a 

number of floats upon wbicb the frame of tbe machine 
is carried. Tbe eycle is driven by means of a pedal
crank mecbanism which actuates propellers tbrough tbe 
medium of bevel ·gears and connectinL( rods. The de\1ce 
is guided by means <If a band operated steering·wbeel 
connected by chains and sprockets with the front float. 

DRIVING-WHEEL FOR CYCLES. -WILLIAM II. 
CHAPMAN, London, E . ,  England . rrhis  invention seeks 
to provid� a driving-whccl which can be removed with
out dismounting the dnving· cbain and gear-case . Tbe 
wheel-bub is constructed iu two portions, so coupled to
gether that, by merely witbdrawing the central "pindle 
and unfastening the coupling. the wheel may be removed 
along with one of Its bcarings, the other bearing, to
gether witb the sprocket-wheel, driving-chain, and gear
case. being left in situ in tbe frame . 

BlCYCLE-T lHE ARMOR.- EMIL II. HAUPT, Man
hattan, New York ci ty. The steel armor extends across 
tbe tread and at tbe sides of tbe tire. and is formed with 
opposing enlls. Clamps are adapted to su pport the end 
purtions of the armor. A spring tension device con· 
nected with the clamps serves to draw tile ends of the 
armor toward each other and to provide a means where
by tbe armor will yield lengthWIse to sucb an extent as 
not to interfere in any appreciable degree with the elas
ticity of the tire. 

Mecha nical Devices. 

GLASS-MOLDING MACHINE.-HENRY BASTOW, 
Indiana, Pa. The machine comprises mechanism for 
boldi n g  tbe molten glass as tbe blow-plunger is dipped 
tberin. Guide-plates are mounted adjacent to tbe me
cbanism, and between the guide-plates a carriage slides 
whicb is adapted to deliver the molten glass to the 
glass·holding mechanism. A block is independently 
slidable on tbe carriage and has a knife whicb severs a 

portion of tbe molten glass. The glass. after having been 
thus separated into masses sufficient to form jars or 
bottles, is pressed into an approximate form, and, after 
having attained tbis form, is molded or blown into the 
exact form . 

BRICK-PRES:>.- SYLVESTER TAYLOR, Center, Indian 
Territory. Mounted to turn in the frame of tbe press is 
a vertically-disposed sbaft carrying a number of arms 
borizontally. Each arm has a mold ln whicn a plunger 
reciprocates vertically. Feed-devices su pply tbe molds 
as they turn with tbe sbaft. A cover-plate is supported 
ahove tbe frame and is connected with an eccentric 
shaft by means of wbich tbe plate is cansed to move 
to and from tbe molds. A vertically-movable bar 
is adapted to engage the plungers and push tbem up. 
The bar is located at a point beneatb the cover-plate. 
to compress the brick. A fixed segment is  located 
at one side of tbo bar, and is adapted to bave tbe 
raised plunger movable over tbe npper face of the seg
ment. Mechanism is mounted at tbe end of the segment 
opposite tbe vertically-movable bar, by whicb to raise 

the plungers further in order to dislodge the brick from 
the mold. 

A UTOM ATIC KEG· SOAKING APPARATUS. 
('H A RLES ZIES, Bal timore . Md.  It iH Tbe object of this 
i n venrion to provide an improvement in that clal�8 of 
troughs for soaking beer·kegs which are provided witb 
automatic apparatus for causing the kegs to roll  through 
the tank to a scrubbing-macbine Tbe inventor bas de
vised improved means for submerging the kegs In tbe 
water contained in the tank, gnd for causing tbe kegs to 
roll and travel from one end of tbe tank to the other, 
where an improved clevating and delivery mechanism is 
arran ged for automatic co· operation with tbe means for 
submerging. 'rhe inventor furthermore provides an im
proved guard for regulating tbe admission of kegs to the 
tank, which guard operates automl\ticaily in conliection 
with the other mecbanism referred to. 

E ngineeri ng-I mpro v e m e nts. 

AIR-COMPRESSOR.-HENRY E. ANDERSON, Che
boygan, Micb. The air-compressor comprises a cylinder 
having guideways therein .  Weights bave a limited re
ciprocation in the gll:deways, and are connected witb the 
piston of an air-compressing cylinder. A s  the weights 
reach the top of tbe mechanism, they bave a tendency to 
slide toward the opposite end of the guide ways. As tbe 
weights drop, they move tbe piston of the air-compressor, 
and thus compress a certain quantity of air. From the 
arrangement of weigbts it  follows tbat a complete d ouble 
stroke of tbe air-compressing piston \" prodnced during 
each revolution of the device. 

TRACTION -ENGINE.-· GEORGE CASHMORE, Oak
land, Cal. To provide an improved traction-engine, ar
ranged to be driven by a gasoline or oil engine, and to be 
CI'adil y movable from place to place, is the purpose of 
this invention. 'The novel features of the inven tion are 

found in an ingeniom� rt!vcrsing device, comprising a 

driven shaft on which clutch gear-wbeels are loosely 
mounted, a double clutcb mounte d to tnrn with and to 
slide oil tbe shaft to engage eitber of the c1utcb gear. 
wbeels, and intermediate gear-wbeels adapted to move 
simultaneously in or ont of mesh witb tbe clutcb gear
wbeels. A sbifting-lever is provided for the dutch and 

is connected with the intermediate gear-wheel to shift 
tbe latter on moving tbe cluteb. 

Railway-Contrivances. 

platform may be increased, and tbe additional step or 
steps be beld as firmly in place as tbe regnlar steps. Tbe 
lowermost of the car-steps is pivoted ; and by tbis 
pivoted step an extension-step is carried. Tbe pivoted 
and extension steps can be operated by means of a sbaft 
mounted upon tbe car-platform and is crank-connected 
witb a flexible pitman joined to tbe pivoted step by a 
link. Mecbanism is connected with tbe pitman for 
sprinlling tbe pivoted step past tbe center of its pivot, in 
order to form a continuation of the regular steps. 

COMBINED AIR-OPERATED CAR-COUPLING 
AND TRAIN-PIPE-COUPLING MECHANISM.-JoHN 
S. BUBB, Kittanning, Pa. Tbe present invention pro
vides a quick-action pneumatic mechanism for automati
cally setting tbe coupling-pin to its coupling position. 
Tbe mechanism is adapted to be set in operation to move 
the pin to its uncoupling position by band-manipulated 
release devices operated eitber from the sides, top. or 
other portion of the car. The invention embodies 
a novel arrangement of con piing means for joining the 
train air-pipes, whicb means coact with and form part 
of the air-operated coupling-pin adj usting mechanism. 
Tbere is also comprehended in the invention a construe· 
tion of air-operated means for setting the coupling-pin to 
its nncoupling position, hose· coupling devices coacting 
tberewith. and an air- brake mechanism combined with 
such devices and forming an interdependent part of the 
complete structure of the improvement, but capable of 

being operated independently of the air-operated coup. 
ling-pin and hose air-conpling devices. 

Miscellaneons Inventions. 

C ANE-SLING. -DANIEL H .  WALSH, Plaquemine, La.  
This r-aof':- sling cODsi.ett'3 of a novd arrangemf':nt of chains 
and hooks, the chains being pussed around tbe cane and 

the hooks engaging the cbains. The sl ing is to be nsell in 
tranE'ferring sugar· cane, eorgbum � and the like from carts 
to rail :oud cars. and is primarily designed to keep tbe 
package intact, so as to facilitate handling. 

SURGICAL S PLINT. - RoBERT W. BARTON, Marion, 
Kans. Primarily tbis invention is designed to provide a 
simple form of splint ior use in the treatment of com
pound and comminuted fractures, and is so constructed 
that extensibility can be effected without tbe use of 
weights, and witbout rearranging tbe lJandage. The 
splint comprises two sections or base portions of pliable 
material secured in proper position on the limb, and a 
bridge-portion connecting the two pliab le sections so as 
to maintain them in an immovable position after adj ust
ment. The sucface of tbe injured portion can hence be 
left free for treatment without affecting tbe setting of the 
splint. 

BINDER-FRAME.-HARVEY P. JONES, Cbicago, III. 
The binder is provided witb a main frame, witb top and 
bottom clamping-plates fitted to slide toward and from 
each other in the main frame, and with a right and left 
hand screw monnted to turn in tbe main frame, and en
gaging nuts on tbe clamping-plates. Tbe device forms a 
detachable leaf.binder for books of any kind and so 
binds tbe leaves tbat they are separately movable and in
terchangeable, tbe operator being enabled readily to open 
the clamping plates by turning the screw for tbe inser
tion and removal of a leaf. 

WINDMILL.- HANS H. BERGSLAND, Red Wing, Minn. 
The m ill is provided with blades or wings whicb turn in 
a horizontal plane and whicb are carried on a vertica Jly 
extending tower-shaft, and is furtbermore provided witb 
a centrifugal governor wbich serves automatically to 

regulate tbe speed. The novelty of the invention re,iu,'s 
i n tbe manner of mounting the blades in tbeir casing so 
that tbey may be automatically feathered by tbe gover
nor, according to the velocity of revolution of The main 
shaft, and according to tbe previous adjustment of the 
governor, by wbicb adjustment a maximum speed may 
be set and maiotained. Another nov.el feature is found 
in the band. operated means located at tbe foot of tbe 
tower and connected witb tbe governor to start and stop 
the mill. 

GRA PHOPHONE. ·  - INOCENIO ANDION,  New York 
city. This improvement in graphophones seeks to in
creae-c the volume of the sound ill a reproducer or in a 
recorder, to secure a more perfect recording action by 
concentrating tbe sounds and preventing the scattering 
or loss tbereof. This object is attained by making the 
recorder or reproducer in the form of an exterior shell ,  

a n d  providing it  with a diaphragm-holder smaller thun 
the shel l and spaced tberefrom peripberally so as to form 
an annular chamber between the shel l  and the holder. 
In tbe bolder two spaced diaphragms are located. The 
holder is apertured peripberally between the diapbragms 
so that tbe cbamber communicates witb tbat between tbe 
sbell acd diaphragm holder. 

FLUE-S'I'O PPER. -WILLIAM D. POWLEY, Lexington. 
III .  The present invention provides a device for closing 
the flues in chimneys and wal ls wben tbe stove-pIpes 
have been removed , 80 tbat the flues will not present an 

un"igbtly appearance. Tbe device embodies a cap to 
which two clamping. arms are pivotaJly connecter!, sueb 
arms being actuated by a sliding cross )lead, all of 
the parts having a peculiar constrnction by which the 
stopper is made more effective in operation tban most de

vices of its class. 

CAP.·-CHARLES J.  HOLZENTHALER, Brooklyn, New 
York city. The cap provided by this in ventor is design
ed to retain its original sbape long after other caps would 
have become shapeless. To this end, a metallic stiffener 
has been employed consisting of a continuous sbeet
metal tim for the side of the crown. the rim being formcd 
at its upper edge witb an inturned annnlar and integral 
flange serving as a snpport for the top of the crown. 

TIELT-FASTENER. - RUSSELl, FRASER, Brooklyn, 
New York city. 'rbis belt-fastener consists of a con

tinnous lacing woven back and fortb to join the ends 
of tbe belt. The lacing has its parts secured together 

at a number of points intermediate its ends, whereby it  
i8 formed int<> independent loops, thns preventing the 
withdrawal of the entire lacing upon the breaking of 
one or more of the loops. A number of strands may 
break without affecting the strengtb of the lacing to any 
appreciable extent. 

UMBRELLA-TOP PROTECTOR.-WILLIAM O. FOR-
CAR-STEP.-STEPHAN OLIGER, Burkettsville, Ohio. SYTH, Trinidad. Col. The covers of umbreJlas and 

Tbis invention seeks to fuenioh a 8imple means whe .... by, parasols are subjected to considerable wear at the IIpper 
when occasion reqnires, the number of steps of · a car- end of tbe ribs. It is tbe purpose of tbis invention to 

provide a device for tbe protection of tbese portions. 
This device consists of a cup-shaped body of rubber, 
pro vided witb external ribs. The body fits upon the tip 
of the stick and entends down over tbe cover below the 
pivots of tbe ribs and is provided witb staples for secur
ing it to the ribs. 

CL1MBER.-CHARL1!S H. COLE, Brooklyn, New York 
city. Tbe present invention provides a climber for the 
U8e of riggers and linemen. Tbe climber compnses a 
shank havi ng an open ing in its lower portion, a boxing, 
and a spur having a plate extended througb tbe ope.ling 
and secured in tbe boxing. Tbe spur may be easily re
moved for tbe purpose of sbarpening or repairing it. 

Designs. 

FOOT-BRAKE DOG. - E uGENE B .  GRAY, Manhattan, 
New York city. The leading feature of tbis design re
sides in a !<uard located on the dog-arm, and extending 
beyond the arm. Tbe foot-brake dog, as a result, is 

more easily operated than most devices of a similar 
character. 

. 

NOTE. -Copies of any of these ]latents Wil l be furn 
ished by Munn & Co. for ten cents each. Please send 
the name of the patentee, title of the invention , and d"te 

of this paper. 

NEW BOOKS, ETC. 
CUBA : ITS RESOURCES AND O P PORTU

NITIES. By Pu laski F. Hyatt, U n i ted 
States Consul ,  and Joh n T. Hyatt, 
United Statee Vice Consul,  Santiago 
de Cnba. New York : J. S. Ogilvie 
Company. 1898. Pp. :.l 1 1 .  Price $ 1 . 50, 
paper 50 cents. 

The book !:!ives valuable information for American 
investors, manufacturers, exporters, import'2TS, lumber 
and mine operators, wholesale and retail merchants, 

employment seekers, prnspective planters, professiunal 

men, sportsmen, travelers, railroad men, and others. 
The book gives exactly the kind of information tbat 
people are now be/[inning to ask regarding the great 
island. fit our gates.  1'he book being written by the 

Unitell States Consul and Vice Consul of Santiago de 

Cnba i8, of course, authoritative. The book is cheaply 
made, but. the illustrations give some idea of the kind of 
stores wbich may be found in Cuba. The tables deal 
witb the commerce of Cuba, and arc excellent. Part of 
the book is given up to a business directory of Havana, 
Santiago, Matanzas, and other cities. We hardly ex
pected to find a husiness directory of these cities in such 
concise form 80 SOOD . 

MARINE B OILERS. Their Construction 
and Working, Dealing More Special ly 
with Tubulous Boilers. B y  L. E. Ber
tin. London : John Mu rray. 1898. 
8vo. Pp. 437. Price $7. 20. 

Tbe author is the chief constructor of tbe French 
navy. It is translatell and edited by Leslie S. Robertson, 
the well known mechanical engineer, and there is also a 
sbort preface by Sir William H. White, director of naval 
construction to tbe British Admiralty. Tbe author has 
long been known as an authority on marine boilers. It 
is not limited to boilers on war vessels, as might be sup
posed. Tbe work is pro fusely illustrated witb clear 
diagrams, wbich are reprodu ced on a large scale. It 
sbould be noted that the present volume treats o f  tbe 
very latest practice in marine hoiler construction, and on 
tbis account should not be confused with tbe books 
whicb bave already been long on the market .  Wbile the 
French practice diffcrs In many respects from Engl ish 
and American practice, at the same time. the author has 
shown such an intimate familiarity witb the work of 
otber countries that his book is not at all inj ured there
by. It is a most admirable book, whicb we can heartily 
recommend. 

DAS DEUTSCHE PATENTGESETZ UND D IE  
WISSENSCHAFTLI C H E N  H U ELFSMI'l'
TEL D ES INGENIEURS. By Prof. A. 
Riedler. Berlin : Jul ius Springer. 1808. 

This is a reprod uction , in pamphlet form, of an arti
cle publIshed originally in the Zeitscbrift des V creins 
deutscbcr Ingenieure. Tbe subject treated in the pam
phlet will be interesting to paten t lawyers, on account of 
the clear and a ble exposition of wbat may be termed 
, . scientific" inventions, that is. inventions haeed upon 
tbe logical train of reaBoning of a welt educated mind, 
ratber than upon the utilization of more or less acci
dental discoveries. Apart from the abstract question 
treated, the subject is of special interest on account of 
tbe example referred to very fully, namely, Schlick's 
German patent for his system of balancing multiple crank 
engines, which system ie now well known in naval engi
neering. Tbe patent was declared void by the German 
patent office, but upon appeal was upheld by the Su
preme Court of the German empire. Prof. Ried l er was 
one of tbe experts appearing in Schlick's behal f, and is 
tberefore particularly fitted to give a bistory of this im
portant patent cause. 

T H E  S A N ITARY C O NDITION O F C rr y  A N D  
COUN'l'UY D W E L L I N G  H O U S E S .  By 
George K 'Varing, Jr. New York : 
D. Van Nostrand COlll pany. 1898. 
16mo . Pp. 130. Price 50 cents. 

-The tragic death of the great sanitary engineer would 
alone make the second revised edition of this booklet 
wortby of notice. We know of no book which gives 
information of 80 much value in snch a smaH compass. 
The information is of the greatest scientific value, and is 
pithily conveyed in clear language whicb those wbo arc 
interest.ed in the subject will have no difficulty ill under
standing. It is a most valuable little book, and we con 
gratulate the publishers upon the publication of wbat is 
probably the last work of Mr. Waring. 

T H E  ROMANO- BRITISH CITY O F SILCHES
TER. By Frederick Davis, F. S. A .  
London : William Andrews & Com 
pany.  1898. 8vo. Pp. 62. 

'I'he city of Silchester will always be interesting to 
the archreologist, and tbe present study of Mr. Davis is 
an admirable resume of the excavations which have been 
made and the results which may be produced from 
them. It is reprinted from " Bygone Hampshire. " 

The charye j<>r insertion under this hood is One Dollar a 
line jor each insertwn : about eil;ht words to a line. 
Advertisements must be received at publication office 
as early as Thursday mornimg to appear im the fo!low
ing 'Week's issue. 

Marine Iron Works. ChIcago. Catalogue free. 
H U. S." )letal Polish. I ndianapO lis. Samples free. 

Gasoline Brazing Forge. Turner Brass Works. Chicago. 

Yankee N otions. W aterbury Button Co . . W aterb'y, Ct. 

Handle & Spoke Mehy. Ober Lathe CO. ,Chagrin �·al ls.O. 
For bridg-e erecting enginc!:\. J. S. Mundy. N ewark. N. J. 

For Sale.  ,- Valuable patentable ideas. Sam uel B. 

Lambdin, 181 Baltic Street, Brooklyn,  N. Y.  

Special a n d  Automutic Machines b u i l t  to drawings on 

contract. T h e  Garvin Machine Co . .  141 Vurick St . .  N.  Y.  

'l'h e  celebrated " Horns b y · A kroyd " Pat ent Safety Oil  
Engine is built b y  the De La V ergne Refrigerating Ma· 
chine Com pany. For t of East I38th Street. New York. 

The best book for el ectncmns and belZinners in elec· 
tri cit.y is  " Experimental Science." b y  Geo. M. Ho pkins. 
By mail. $-," Munn & Co . . publishers. 361 Broadway, N.  Y. 

Hoche's H N e w  Standard " Electric Necktie Pin. 
'Yorks hke a charm. M idget Battery. The el ectric 
lij.{ht is  a beauty and a wonder. Sent postpaid for $1.00. 
Agents wanted. \V m .  Hoelle . 259 Greenwich St . .  �ew 
York. 

Uevolutionary Newspapers. M agazines. Broadsides. 

etc. -Any one wishing to dispose of any colonial or 
revolutionary papers. etc . •  may correspund with the 
undersigned. Please describe t h e  condition and state 
price. M. A. C. ,  care Scientific Am erican Office. New 

York. 

Q:ir Send for llew and complete catalogue of Scientific 
and other Books for sale by M unll & Co. , 361 Broad way 

New York. ]i�ree on applicatioll. 

lIINTS '1'0 CORRESPONDEN'rS. 
Name.: a nd A dd ress must accompanv all tetters 

. or no attention will be paid therete. Tills is for OUI 
information and not for publication . 

IC e fe l'en(Oes to formcr articles or answers should 
Q1ve date of paper and page or number of q uestion . 

I nq ll i l'ie� n ot answered in reasonable time should be repeated : correspondent>; will bear in mind that 
some answer£; require not a little research , and� 
though we endeavor to reply to all either by letter 
or in thiE department. each must take his turn. 

B II yers wishmg to purchase any article not advertiscd 
in our columns will be fnrnished witb addresses of 
honses mannfactnring or carrying the same . 

Sl,ecial "' r I H e ll  I n fo r m a t i o n  on matters of 
personal rather than general interest cannot be expected without remnneration . 

Scle llt l ll "  A m e l'je n n  S u p p l e m ent" referred 
to may be bad at the office. Pnce 10 cents eacb. 

H o o k s  referred to promptly 8upplied on receipt of price . 
�J i ne rn I H  sent for examinatIOn should be distinctly 

marked or labeled . 

(7614) A. B. asks : What  is a standard 
candle power and an easy way in whicb I can measure 
tbe candle power of a kerosene lamp ? A. A unit of 
li ght, one candle, is the ligbt given out by a sperm candle 
weigbing six to the pound and burning 120 grains per 
hour. A wax candle may be weighed, burned 5 or 10 

minute., and agaill weighed. This will test tbe candle. 
If it consumes nearly the proper quantit.y, it may be used 
as a standard candle. Dru!!gist grain weigbts wil I answer 
for weigbing tbe candle. Fasten a sheet of wbite paper 
so that the candle will illuminate it. PIIlce the candle 
ol'e foot from the paper, and a lead pencil 3 to 4 inches 
from the paper so tbat its shadow cast by tbe candle will 
fall on tbe paper. Now place tbe lamp to be measured 
so tbat tbe shadow of the pencil which tbe lamp will pro
duce may fal l by tbe side of the .hadow cast by tbe 
candle. Move the lamp to and fro till the two sbadows 
are of equal intensi�y. Measure tbe distance of the 
lamp from the sheet of paper, in feet and fractwns of a 
foot. 1'be square of tbis n umber is the candle power of 
the lamp. 

(7615) F. S. G. asks : 1. W h ich is bett.pr 
for tbe secondary of a 2 incb spark induction coil ,  donble 
cotton covered ''''ire or single silk covered wire, both in 
regard to insulating qual ities and space it wi l l  require ? 
A. For the secoudary of an induction COli usc single 
silk·covered wire rather than donble cotton -covered wire.  
Neither covering has any insulating qnalities. No porous 
co\'ering can insulate a WIre any more than the air in the 
pores insulates it. The object of tbe covering is to pre
vent contact. Insulation is bad by shellac after a layer 
is wonnd on. 2. Can you tell me any way to straighten 
the No. 18 B. & S. iron Wires, 11).2 inches long. used to 
make tbe core of the above coi l ?  I find that to straigbten 
them by bammering is a very tedious task. A. To 
straighten a wire, fasten onc end in a vise, or around a 
stiff nail. driven in any convenient p lace. Fasten the 

otber end to a bar of wood or iron and pull till the wire 
is taut and straigbt as a line. Wire as beavy as 14 or 12 
can be straigbtened by one man's strength. More power 
can be put upon larger wires, using a vise and a screw 
0,' lever. Any length can be straigbtened at one time. 
Cut it up after it is straightened. 

(7616) W. A. G. C. asks : Can ice be 
made colder than 32 degrees ? A. Water cannot unller or
dinary conditions be cooled below 32° . It turns into ice 
at this temperature. But a block of ice bebaves in all reo 
spects like a block of ."y other solid, a piece of stone or 
iron for example, and may be cooled to any temperature 
whatever below its melting point. Out of doors on a 
winter's night with the thermometer indicating zero, the 

ice and snow will be at a temperature far below 32°. In 
an icc m achine the ice i n  the cans after the freezing is 
completed may be cooled below 32' by the brine, and 
will tben cool a refrigerator more than ice wbich ls at 32°. 

(7617) C. I. W. ask� : 1. What number 
of wire .hould I use on local magnets for short circuit 
work (snch as elcctne bells Qnd telegrapb sounders) ? A. 
No. 28 or 30 wire may be used for sounders. On a sbort 
circuit lees hattery is required. The sounder is usnally 
\\'onnd for a local circuit, and the relay with many turns 
for the line. 2. I wish to build an eight light 16 candle '
power dynamo witb ronnd armature ? Wbat SUPPLB-
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J (itutiftt !tnttitau. 
MENT can r find this information in ? A. SUPPLEMENT, 
No. 600, price 10 cents, will furnish you plans and in
stl 'uctiuns for an eight light 50 volt dynamo, 3. What is 
a !.!oou soldering fluid for soldering brass 1 A. There 
:11\' E-everui non-corrosive soldering pastes on the market. 
These are far better than the soldering fluid made of 
l i l l1riatl� aciu and zinc. Address dealers in electrical 
8nppl il's. 

' INDEX OF INVENTIONS Cartridge belt .  L. Sanders . . . . . . . . . . .  , . . . . . . . . . . . . . .  621.148 Case. See Egg case. 
Casket bandler for bearses. W. p, Fest. . . . . .  . . . .  621 .0'>1 Chain, drive, O . .. :;. \Vinger. . . . . . . . . . . . . . . . . . . . .  621 .194-Chain I tnks. device for im parting uniform dimen 

Want a sample of PECORA 
BLOW HOLE CEMENT SiOll8 to. D. Carro l l .  . . . . . . . . . . . . . . . . . . . . . . . . ' .  b'20 S86 

For which Letters Patent of the 

United States were Granted Cbair. Sec Wheel cbair. 
nAR.CH 1 4 ,  1 899, Chandelier or bracket. electric and combined free ? electric and gas. W. H. Lau . . . . . . . . . . . . . . . . . . . . 621 104 

A N D  E A C H  B E A R I N G  T H A T  D A T E .  

t See note at end of list about copies of these patents. ] . 

Cbange maker, M. McAneny . . . . . . . . . . . . . . . . . . . . . . . . 621.12� 
Chromates from tan liquor, recovering. H. J . 

K rebs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620,93.; Pecora Paint Co., Philadelphia. 
(7618) H. J_ D. asks : Is i t  possi ble for 

a mUll to know the direction in which he is going: if he 
were inclosed in a box with nothing except a compass ? 
A. Most certainly, unless the box were of iron, with a 
thickness of 14 to � an inch. Is not the needle of an 
ordinary compass inclosed in a box made of brass and 
glass ? Is Hot a compass. when in a house, inclosed in a 
box of wood or brick or stone ? It will point toward the 
north indoors just as well as in the open air. 

A bdominal supporter, H. !. Gould . . . . . . . . . . .  : . ... . . . 621.009 

AC
i�a;�o�:��¥J�U�br�.t.��: .��.���� . .  f.��. �����l.l�� 620,973 

Aeri*�n�.w�l.ti[. }rel�3��.I�.�
,. �.����� .�� . . ��.���.����. 620,003 

Air brli.ke mechani�m. air strainer and dirt eject· 
621 0 .... Ala���oA: r�: i!ie�I������.��: ': : : : : : : ::::::::::::: : :.: 620:958 

(76 1 9) W. L. W. a"k � :  What metals ex
pand and contract mOHt from the effects of heat and cold. 
between the degrees of freczin,,; and 100° above zero, and 
of those bow mucb will tbey expand and contract? A. The 
figures given below are called coefficients of expansion. 
They arc the amounts by which a piece of tbe metal I inch 
long is expanded in length on heating it 1 degree Fah. 
Brnss. 0'0000 1 04 incb ; aluminum, 0'0000136 inch ; lead, 
0'0000163 inch ; tin. 0'000 124 inch ; zinc, 0'0000162 inch. 
From these numbers you can easily calculate how much a 
piece of any length will expand on�he3ting it from freez· 
ing to 100 degrecs. To find the length of a bar at any re
quired tcmpel'atnl'(" meas.ure its length and temperature. 
Then find the number of degrees it is to be heated or 
cooled. Multiply the�coefficient of expansion by the num
ber of degrees the bar is to be heated, and this by the 
leng1;h of the bar. Tbe product is the expansion. To this 
add the original length. If the har ie to be cooled; sub
tract the expansion instead of adding it. 

(7620) G. F. C .  asks how to magnetize a 
6 inch compass needle by electricity. Please give size of 
wire, number of turns, length of coil ,  size of core. 
and nnmher of cells of 5 by 7 gravity battery (if that 
kind will do) to magnetize to saturation. A. Make a 
coil of wire of abOut' No. 16 and of such a size that the 
needle to be magnetized shall be wbolly within it. Con· 
nect the coil to tbe battery and let tbe current fiow 
through the coil for a little while. No core is wanted 
in tbe coi l .  The needle is the core. Size of battery not 
important. One cell will do the work, more will do it 
qnicker. You can test the needle by counting the num
her of swings it wIlI)nake in a minute. Repeat the mag
netizing till fnrther mag)letizing does not make it swing 
any faster. 

(7621) R. .T. P. asks how white ink is 
made. A. 1. Triturate together 1 part of honey and 2 
parts dry ammonia alum. Dry thorougbly. and calcine 
in a sballow dish over the fire to whiteness. Cool, wash, 
and rub up with enough gum water to use. 2. Fine 
Frencb zinc wbite, or white lead, rubbed up with gnm 
water to the proper consistency. 3. Mix pure freshly 
precipitated barium sulphate, or flake white, with water 
containing enough gum arabic to prevent the immediate 
settling of the substance. Starch or magnesinm carbon
ate may be used in a similar way, Tbey must be rc
duced to impalpable powders. 4. White Ink for Blue 
Paper.--Use oxalic acid and water. This bleacbes the 
paper, leaving white lines. 

(7622) A. O. writes : I would like to ask 
you ·how long the patents have been running on revolv·  
ing! or rocking grates, such as used in locomotive boilers, 
healers, ete. ? A. The first patent on such grates was 
granted to Eliphalet Nott, the former celelJrated presi
dent of Union College, Scbncctady, N. Y. It rocked on 
a borizontal axis and was made in different shapes. It 
was used in his stoves, wbich were widely known. The 
Nott patents describe the grates as applicable to " furnaces 
of every sort." A grate auapted to revolve horizontally 
and stated to be applicable to steam engine boilers was 
patented in England in 1 819. 

(7623) J. A. S. ask s :  1. Is man origi
nally a natural meat eater, or only hy hahit? A. The 
possesoion of teeth adapted for eating both vegetahle 
and animal food is understood to indicate man's origi
nal adapt.iveness to eat both. 2. If you heat one end of a 
piece of very fine wire onc bundred feet long, wil i any beat 
or molecular motion be transmitted to the other end ? 
A. Thatdepends 01\ tbe kind of wire and the t.emperature 
of the surrounding space. It is not, however, probable 
that so long a wire could be heated perceptibly 100 feet 
frol11 tbe source of heat. 3. What is the principal usc 
of thc condeml.er in connection with the Bteam engine ? 
A. The condeuser reduces the pressure by nearly one 
atmosphere on one side of the piston of a steam engine. 
4. If the sound of several different lllstrnments, playing 
at the same time on the samc note (C for instance), be 
transmitted to the record of graphophone, will there be 
a separate impression for each instrument or one for the 
combined sound? A. The combined or resultant vibra
tion of the diaphragm is recorded hy the stylus of a 
phonograpb and all similar instruments. 

(7624) C. B. asks if a COllJIDOn magni fy
ing glass can be substituted for a camera lens. If there 
is any particular kind or size, I wish you would mention 
them. I f  tbey cannot be uscd, please state why not. A. 
A common magnifying gloss can be used for a camera 
lens in taking landscapes hy covering all of it but a small 
circle in the middle. If your lens is 2 inches in diameter, 
cover all bnt 14 to % inch of the middle. If a large 
opening is used the center of the picture and its edges 
wil l  uot be in focus at the .ame time. Look up "Spheri
cal AlJerration " in any text book of physics. 

A m algamator, A. H.  Jocelyn . . . . . . . . . . . . . . . . . . . . . . . L'21.0\J2 
Annunciator indicator, self-setting. Ii', C. Van 

620 (rn 
An�����·. �r' \\iu'r'r'o� : : : : : ' : : : : :  : : : :  : : : : : : : : : : : : : : : : :. �2(1�! Antirust prepara.tion, S. P. �'rost . . . . . . . . . . . . . . . . .  ·. 621 .0.! 1  
Armor plate. O. }i'. Leibert . . . . . . . . . . . . . . . . . . . . . . . . . .  621 .2�� 
Automatic gate. 0. K Rig-g . . . . . . . . . . . . . . . . . . . . . . . . . . �? �JI 
Badge. C. M .  Brown . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . .  ,-�) Balloon. navigable. F. G. Zeppelin . . . . . . . . . . . . . . . . . ��l ,Ht� Hath bucket. shower, \V. M. Davis . . . . . . . . . . . . . . . . 621,04..-
Battery elelTl ent�. m an ufacturil�g active compo-

:�t�(i)�ff ��).r. ����)���1��1?·.��1.� . ��l.��;�'.�: .�?�.���: 621,1flO 
Bearing, bal l ,  G. A .  Burwell . . . . . . . . . . . . . . . . . . . . . . . . 8�1.� 
��n �fr\tk��l: X: fre�;.I�� : : : : : : :  : : : : : : : : :  : : : : : : : : : : : : : 1��:91a 
Belt clasp, J .  A. Baeuerle . . . . . . . . . . . . . . . . . . . . . . . . . . . . h21 , .�p Belt fastening. L. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . &'21 , 1 , �  
B�cycle attach m el�t, W. Hanlon . . . . . . . . . . . . . . . . . . . . ��{i201R 
Blcycte brake. J .  C. Moore . . . . . . . . . . . . . . . . . . . . .  · · · ·  . . u ... , 
BiC���� ������.� .���.r:. �: .��'. �: .�. �. �'. �:.����.��: 62 1 . 131i 
Ricycle gearill&!, cbainless. A. H. Jo�elyn . . . . . . . . .. ��U.�. 
Bicycle holder and fastener. \V. it Gregory . . . . . . . h .. 1 .0 1.2 
Ricycle mud gnard. P. Stauch . . . . . . . . . . . . . . . . . . . . . . ti21 . 1h.� 
Bicycle pedal stirrup, C. �'. Whaley . . . . . . . . . . . . . . . .  ti2 1 . l!11 
Bicycle 8addle. W. & A. �'. Meisselbach . . . . .. . . . . . . . t�20.!Hii 
Bicycle saddle. J.  C. Heuter . . . . ... . . . . . . . . . . .. 621.139. t:�I'M� 
BhtCk.ing mRchine, boot. �'. H. � armer . . . . . . . . . . . . . b_ l .... :�) 
Blower. pressure, A . W.  & L. W. Case . . . . . . . . . . . . . . t!2l ,O:� 

��i��ll.�B�W;ot�: .�:. �.l��� .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... .. .. . .. .. .. .. .. �Wb·.��ii 
Boiler 'hanller device, steam, W. SpiegeL . . . . . . . . . . �21. H)! 
BoriHg machine. J. ��. L?mprey . . . . . . . . . . . . . . . . . . . . .  ��1.�F� 

�grnl;, p.aij�l�ld�t11�7;:.�:. �'. �.���.�� : : : : : : : : : : : : : : :  �21:if.l 
Bottle. A. M. Sbaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · �'21 . 1�! 
Bottle fil ling machine, C. F. Bassett . . . . . . . . . . . . . . . �20, S ,  I 
Bowl. sirup. A. & P. B. Warner . ... . . . . . . .  ; . . . . . . .. . . . 62 1 . 188 
Box for cigarettes or other artICles. �. G. Stm-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (j21 . 17� 

�g� g� �:��: r. A�·��IN:;::.��� : : : : : : : : : : : : . :  : : : : : : : : : :  ��1:�r� Braid of variable  widths. machine for making, J .  
E. Kirberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621 .(f.)n 

[3rake beam , P. B. Harrison . . . . . . . . . . . . . . . . . . . . . . . . . 1)21.079 
Burial casket, H.  J. Secor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1j20.HSO 
Rutter extractor. centrifugal.  O. Ohlsson . . . . . . . . ..  �t l . (l�� 

��l�fri�lt?R� IGils�.���.
i.I��: .�: . ��'. ���:b.��J.l: :::::::� ��:��7 

Camera., folding photographic. G. Rourrelly . . . . . .  �21 .;!I 
Car attachment, freight. E. Peloubet . . . . . . . . . . . . . .  �2 1,,,, , 8  
Car  coupling. L. C. Cary . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ��1.�� 

8�� ggrig:I��: �·c��llsoi; . ..... ::::::::::: .. ::: .... ::::::.: �2l:2j� Car coupling, Sbeldon .se Mil lIken . . . . . . . . . . . . . . . . . . . 6�l . lt.� 
Car coupling safety deVICe, J .  D. Hoche . . . . . . . . . . . .  621 . 1 44 
Car door. 1. N. Grabam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'21,Om 

g:�'le�diX� �'p�ai�t����: Vi: De·cke·r:::::::::::. ':: E�t:�Ji Car. rai lway. J. H. Robertson . . . . . . . . . . . . . . . . . . . . . .  621 , 142 
Cars. convert1ble handle and guard bar for 

street. J.  Weigel . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 621.00-1 

B:��·i��°tri;
l
�tifn�������ct

r
o���.' .�: .�'. :��.����: : : : : :  3�1:{:§ Carpet fastener, Petrnm & Maschek . . . . . . . . . . . . . . .  6,20.9.57 

Carriage curtain fastener. H. Lester . . . . . . . . . . . . . . .  621.109 
Carriage wrencb. J. B. Calef . . . . . . . . . . . . . . . . . . . . . . . . . L'21.223 

ORDINARY RATES. 
lnside Page, each insertion, • 7'fi cents R line 
Back Palle. each insertion, - - $1.00 a line 

a:.::trFor some cla.'ises of Advertisements, Special and 
Hiaher rates are required. 

The above are charges per agate line-about eIght words per line. '11his not ice sbows the width of the l ine. 
fi����eri�� �� ��
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a
�e�����: ment, as the letter press . Advertisements must be received at Publ ication Office as early as Thursllay morning to appear in the flJ i l ow inll week's is!'ue. 

W09tPou��lI!���e!���S 
time and monelJ by using our 

Foot and Hand Power PIacninerg 
SEND FOR CA TALOG UES

A-Woad-working Machinery. B-Lathes, etc. 
SEKECA FALLS MFG. COMPA�, 

6 9 5  Water St. ,  Se neca Fal l s ,  N. Y .  

Foot Power :,'r�df<ifa�*:,t:;:� krft-;���!'s�;. Plan-
SHEPARD LATHE co., 133 W. 2d St . •  CincInnati. O. 

Water Emery 
Tool Crinder 
Pi��� ��q�rr�cfSio n�u;�:;�t wfig 
water. Always reael y  for use. Rim� plest I II construction, l l :ost efficient in operation. 

J»'" Send jor catalOGue and prices. 
W. F. & J N O .  BAR NES C O .  

1 9 9 9  R u by St . ,  Rockfo rd . I l l .  

Presses 
Sub=Press 

for 
Work. 

Five sizes. Sub.Presses and 
Tools to Ol·der. 

II1r Send for Circulars. 

BLAKE & JOHNSON, 
P. O. Box 7 ,  WATERBURY. CONN.  
------

Cigar tip cutter, E. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . 621.185 
Cigh:��?��k .�.��.�

i
.I��. ��� �.��.

i
�.� . �"� .���.���::. �: .�: G20.89'� IF YOU MAKE GOOD MACHINERY WHICH NEEDS 

Cigs�t\t;:�d��eb.in.� . f�.r . ��.�h�� . . �I.I . .  t.���.��o: . � . . 620,976 ��I!:l�1£8<)]I1uFr'1-F�'.1:�tDcg¥.M5�
OKL

E
T 

Circuit breaker. '1\ J . . J ohnston . . . . . . . . . . . . . . . . . . . . .  620,930 Cithern, case. and table. com bined. J. Blumen-ber!! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.020 Clamp. Krnis & Gal lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'21,251 
Clusp. See Belt clasp. Clay for manufacturing pottery. etc . . preparing. 

C. Breitscbwerth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621 .212 Clevi�. 1 .  Hriffith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti20.914 Cloth finishing press. rotary steam. M. Campbe l l .  621 .028 Cloth m arflins. machine for shearing, G. Josepby 1)21 • .'104 Clotbes drier. H. Gardner . . . . . . . . . _ . . . . . . . . . . . . . . . .  620.005 ���i��� ji.nx .sW��htt��· . .  �: .�� .��.i������: : :  . : : : : :  : : : �  g��:�� Coatings to objects or Htructures of iron or steel. 
C()c��)���:' �.r��eK��:���: .�:. �� .. . �.�I.I.i�: : : : : : : : : ::. '. ��:� Coin delivering device. M. McAnelly . . . . . . . . . . . . . . . 62 1 .125 
COill delivery device. M. McAneny . . . . . . . . . . . . . . . . .  tiZO.954 Compass head. J. Wild . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 1.006 Cooler. See Liquid cooler. Cork puller, C. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620.949 
�6�s:I\I���Sk;e�d �J,��PC��P�i�l�: ' Hose" coupliiig' 

621,024 

Rhaft coupling. Thi l l  coupling. Coupling pin. 1'. S. K i lgore. . . . . . . . . . . . . . . . . . . . . . . .  (;20.934-
Crp.cker machine. H. H. F. Danger . . . . . . . . . . . . . . . . .  621.040 Crate .  egg pre�ervillg. Shearer & I.ewis . . . . . . . . . . . . 621.162 Cream separator. centrifugal, Kneeland & Hart-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fl21.306 
Crm.hing mil l� . feed control ling mechaniflm for gram. W. H. Gregory . . . . . . . . . . . . . . . . . . . . . . . . .  fi21.073 CUrrent motor. alterllating. Rice & Steinmetz . . . .  620.H66 Current motol'. sel f-starting alternatIng. Stein-metz & Rerlo( . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620.988 Curtain ring, .J . L. Sturtevant . . . . . . . . . . . . . . . . . . . . . . 621 . 175 Curtains to their supporting rings. means for fas-t enIng. E. S. Bruwett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621 ,213 
Cutt er. See Cigar tip cutter. lfrutt or vegetable cutter. Paper cut.ter. Stalk cutter. Crcle frameg. brHzele�s jOint for. J. V. Pugb . . . . . .  621,282 Cylindrical blanks. machine for tapering, J .  A .  McGregor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620.955 Dental engine. F. B'. Scbol l . . . . . . . . . . . . . . . . . . . . . . . . . .  621,154 Dig�er. See Potato dijlger. 
Dh;hes or trays, machine for manufacturing. N .  

E. Brown. . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  621,215 Display stand, R. L. Peyton . . . . . . . . . . . . . . . . . . . . . . . . . 621.130 Display stand for children's headwear. N. C .  Roa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 621.()2;l Di�ti l 1 ing apparatus. H. E. Smith . . . . . . . . . . . . . . . . . . G21.166 Door check. L. Hebert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'20,92O Door hanger. J. D. Schooler . . . . . . . . . . . . . . . . . . . . . . . . f.l'21 .155 

You instantly recognize WILLIAMS' 
SHA VING SOAP. It is  impossible to mis
take its thick, creamy, softening lather or its 
delicate, refreshing odor , for there i s  nothing 
else like it.  Under its soothing i n fl uen ce 
shaving becomes a lathery luxury, and a 
feel ing of intense satisfaction takes pas· 
session of you . 

W I LLIAMS' SHAVING SOAPS are used 
by all first-class harbers. and are for sale all 
over the world.  

The J. B. Williams Co. ,  Gla, tonbury, Ct. 
Depots : London, Paris, Dresden, Sydney. 

g�;{i�l�: �t�:.r�pt���lt�)�l t.)rK����fri:: Vi: 11'.' ii�lm� ml .252 R 0 U N D 0 R BASE lllond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.917 Drawer. cash. Barnett & J ustice . . . . . . . . . . . . . . . . . .  621,015 Dress sh ield bolder, A. F. Beese . . . . . . . . . . . . . . . . . . . 621,208 Drier. See Clothes drier. Steam drier. Dri l l .  See Hock drill . 
Driving mecbanism , V. Sewell . . . . . . . . . . . . . . . . . . . . . . fl21.1HO Drum. heatinll . Mninz & Zeller . . . . . . . . . . . . . . . . . . . . .. 621 . 1 15 
�;gg case. A. Deerwester . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.044 F.l ectric meter. \V. S. W eston . . . . . . . . . . . . . . . . . . . . . . .  621.005 Electric motor starting device. Steinmetz & Berll ti20.98�� 
Electric motors. metho(l of and means for operat-ing. C. J. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.28.> ��Iectrie stora"e cell.  C. P. Elieson . . . . . . . . . . . . . . . . . . 621,048 Electric switch. A. E. Maccoun . . . . . . . . . . . . . . . . . . . . .  621,263 
Electric wires and automatically cutting off cur-rent on breakage of same. apparatus for sup� porting, Bostock & Cbeetbam . . . . . . . , . . . . . . . . . . , 621 .210 Electrical control ler. N. K. Garbart . . . . . . . . . . . . . . . .  6'21,241 
Electrical device tnvolving hermetically incased conductors, N. G. Wartb . . . . . . . . . . . . . . . . . . . .  621.001 Electrical switchboard Signal .  W .  E. M cCormick . 621, 1 2G Emery wbeels. device for driving, J. W. DickIn-son . . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620,893 
Engine. See Blowing engine . Dental engine. 

Explosive engine. Gas engine. Gas or vapor engine. Refining engine. Rotary engine. 
Traction engine. Engine igniter. gas, L. J. Hirt . . . . . . . . . . . . . . . . . . . . . . 620.9'U 

Envelop. J. Schaub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,152 
Explosive en�ine. G. W. Lewis . . . . . . . . . . . . . . . . . . . . .. 620,941 Extractor. See Butter extractor. Fare receiver. S. C. Houghton . . . . . . . . . . . . . . . . . . . . . .  621.087 
Feed rol l ,  �'. I .. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.10;; li'eed water heater. E. C. Curtis . . . . . . . . . . . . . . . . . . . . .  621.037 Fence post. I. M. \Varner . . . . . . . . . . . . . . . . . . . . . . . . . . .  621 ,0CM) }1'ence. wire, L. S. MorlZan . . . . . . . . . . . . . . . . . . . . . . .  _ . . .. 620.950 �'erti]izer distributer, C. Schneider . . . . . . . . . . . . . . . . .  620.�77 }1'ertiJizer distribuLer, J. M. Seay . . . . . . . . . . . . . . . . . . . 621,157 �'ertilizer distributer and plow . combined. A. E. 

& W. A. Waddel l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621 . 184 
�'i1e. c"rd, E. C. Smit.b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.165 Filling attachment for closed vessels, non-over-

lIow C. L. Schalitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f1!1 .149 
�'ire alarm box. J. W . •  rohnson . . . . . . . . . . . . . . . . . . . . . .  621,096 }'irearms, single t rigger for double barrel, P. C. 

KoIL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621 . 10'1 Fire escape. G. �·abe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.902 Fire extinguisher. automatic. J. 1�. Butler . . . . . . . . . 6'20.883 Fisb book. S. D. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620,896 Fishing tool, C. Pb i l lips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.132 Floor, sidewalk vault roof. etc .. P. H. Jackson . . ..  621,091 lflushing mechanism, automatic, J. W. Fry . . . . . . .  &'21,058 Foot or l eg rest, G. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.098 Frequency cbanger . C. P. Steinmetz . 
620,986. 620,981. 620,990 Fruit gatberer, derrick. H. 'l'. Griffitb . . . . . . . . . . . . . . 620,913 Fruit grader, R. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.281 �'rnit or vegetable  cutter. W. Madison . . . . . . . . . . . . .  G21.264 �'ueI.  artificial . .J . '1'. nnvis . . . . . . . . . . . . . . . . . . . . . . . . . . . G21,OU 

Furnace. See Oxidizing furnace. Smelttng stack furnace. 
FUrnace charging machine. Lentz & Shaw . . . . . . . .  621 .107 
Furnace smol{e consuming device. C. W. Brown .. 621 .214 
Garment hanger. H. }'. Bernhard . . . . . . . . . . . . . • . . . . . 621.019 Garment Rupporter. M. E. Lawrence . . . . . . . . . . . . . . .  6'20.9;{8 (ias buruer. A. Heller . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . .  621.248 Gas compressing mach ine valve mechanism . J .. . G. Kunzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G20.9�6 Gas engine, I •. J. Hirt , . . . . . . . . . . . . . . . . . . . . . . . . . . .  G'JO,92ti 
(ias generator. acetylene. W. E. Gibbs . . . . . . . . . . . . . 621 .065 Gas generator. acetylene. C. G. Luis . . . . . . . . . . . . . . . .  G2 1 ,2ti2 
Gas llenerator. acetylene. \Yebb & Price . . . . . . . . . .  621 .00a Gas meter. E. '1\ Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b'20.B.�9 Vas or vapor engine, G. W. Lewis . . . . . . . . . . . . . . . . . .  621 . 1 10 Gas purifyillg apparatus, L. J. Hirt . . . . . . . . . . . . . . . .  620.92;') ('ia� tank. J. L. Creveling . . . . . . . . . . . . . . . . . . . . . . . . . .  621.2'28 Gate. See A utomatic gate. 
Gate, C. H.  naslam . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . G21.246 Generator. See Gas I!enerator. Governing rlevice for gas engines, G. W. Lewis. 621.111 Grate. sectional . 'V. M. Earl . . . . . . . . . . . . . . . . . . . . . . . .  621 ,046 Grates, chopper or ag-itator for shaking. J .  Rea-gan (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  1 1 . 125 

One a 26-lncb swin" for the 
commOll run of work. and tbe otber a powerfu ll y 

triple-Ileared 44-in. swing for heavy work. 
A substantial, careful
ly designed and well 
built tool. Costs but more than an ordinary latbe. 

J. J. McC A B E , 1 4  DEY ST R E ET, N EW YORK •. 

T H E  H . -C. 

Gas Engine Igniter 
J�:is�g��rSr!�A���Ofla�:��

i
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line Engines. It bas permanent 
ruagnet fields j an inclosed armature j sel f-feedin� carbon brushes, 
���J):::

a
he��ii�¥i�� Vlr��g;��S��:; 

The Holtze r·Cabot Elec. Co. ,  Bosto n (Brookl i ne) M a ! �. 

W E  A R E  T H E  I N V E N TO R S  OF T H E  fTf CAULKING MALLETS 
� . NOW USED I N  ALL T H E  S H I P  

YARDS O F  T H E  WORLD.  

'\::]" " ti�:. 
m��fs �:I��: ��:��a��;�rw: 'P T lustrated Price LIst and Catalogue 

mailed upon application. 
N. Y. MALLET & HANDLE WKS.  

, Establisbed 1845. 
4 5 0  E. H o u ston St . ,  N .Y" U. S .  A . 

P RESSES,  D I ES  and 

I SJ)¢tial • matbin¢ry . 
For Sheet Metal Workers. _ 

West Mfg .  Co. , Buffalo,  N .Y. , U .S .A.  
- -

M AC H I N E RY 
N E W  A N D  S EC O N D' H A N D ,  

FOR SALE C H EAP.  8�1�g:�� �:�g!:��: �jli�·e:8?W.p��no·u : : : : : : : : : : : : :  ��t� Ilg��
ti
rej��.

g
b���b!:�, cg���
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���: Gun. automat ic, G. Hookham . . . . . . . . . . . . . . . . . . . . . . . 621,085 Steam Shovels, Ltght Locomotives. Gun carriage. A. Resow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621,28H RelaYing Rail, etc. Gun sigbt screen. '1'. G ilbert.-Russel l . . . . . . . . . . . . . . .  021.006 Selld for printed leaflet jUst is8'1W%. 

GUI�o�fit �:���nc.� •. ��'�: . .  �o: . . b�:.� . �.i��:� . .  ��: . ?:. 621.133 W
_

I_L_
L
_

IS 
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_
A
_

W
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_
2_B

_
N_._Y_._L_if_e_B_I_d�g_ . .. _C_H_I_C_A_G_O . Hanger. Sce Door hanger. Garment hanger. -

Harrow. A. F. Molitor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.309 Hat. M. L. Ruberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620.�70 Hay rake and IORder. J. C. Summ ers . . . . . . . . . . . . . . .  621 .176 
Head and signal ligbt, combination, L. W. I�an-

ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . 620.931 Heat regulating device, automatic , F. V. Win-tel's . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . 621.008 Heater. See li'eed water beater. Water beater. Heater. D. E. Austil L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tiW.874 Hide or Rkin shaving machine. J. Hall . . . . . . . . . . . . . 621.077 Hinge, spring. J. Keene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620.9aa Hinge. Rpring. H. P. \V hipple . . . . . . . . . . . . . . . . . . . . . . .  fi21 , 192 Hog conveyer. N. M andel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'2l . 1 1n 

tlg��.ra�e:�·��C�l(��k·. · · Safety ·hoOk . . . . . . . . . . . . . .  621,200 
Hook and eye. J. T. Hope . . . . . . . . . . . . . . . . . . . . . . . . . .  620.\193 Hook ann. eye. 1<,}. Mnrkie . . . . . . . . . . . . . . . . . . . . . . . . . . . 621 .1 18 Hook and eye, K W. & N. Weiss . . . . . . . . . . . . . . . . . . . .  621. 190 Horseshoe. cushioned. H. E. Bauer . . . . . . . . . . . . . . . .  6"20,8'i8 Horseshoe. elastic tread. W. R. Howe . . . . . . . . . . . . .  621.000 Hose coupling. H. O. Paul . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.27H 

The Pratt & Whitney Co. 
Have in stock Machines of their own make 
that have been used, all in good order, 
which they offer at attractive prices. 

� Send for lists. 
H A R T FO R D ,  C O N N .  

NEW YORK : Cor. LIbertv and Greenwleb Sts. BOSTON' 
281 Franklin St.  BUFFA'LO : Cor. Seneca and Wells Sts. 
CHICAGO ' 42 and « Soutb Clinton �t. 
I I  A TOllO That Tolls of Tools," (7625) E. H .  H. asks : Hf)1V are the high 

temperatures produced and measured as produced in 
some chemical laboratories? A. The bighest tempera
tures produced on the earth are produced by the electri
cal furnace. Tbe apparatus for the measurement of the 
temperatures is based upon the expansion of gases. upon 
the specific heat of the substances, and upon the laws of 
thermo-electric currents. A thermo-electric couple com 
po.ed of platillUm and palladium will work up to the 
melting point of palladium, wbich is 1 ,700° C. ,  and one 
made of platinum and an alloy of platinum and rhodium 
will measure temperatures up to 1.200° C. with an error 
of leiS than 10°. 

PUNCHING & �(S) 
SHEARING . 
MACHINERY. 

Ice cream cabinet. C .  Nelson . . . . . . . . . . . . . . . . . . . . . . . . 621 .273 
I ce cream delivery package, G. W, & J. G. Pierce. 621 .219 Ice tongs. W. F. Allenbaugb . . . . . . . . . . . . . . . . . . . . . . . .  621.109 Indicator. See Annunciator indicator. Induction mot.or. Rice & Steinmetz . . . . . . . . . . . . . . . .  620,966 Inking pad and pad cover ho lder, H. Baumgar-ten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 621.206 Itlf�ect trap. 'K n. Barnbart . . . . . . . . . . . . . . . . . . . . . . . . .  621.0lfi 

A 11 about every known Tool, large and 
����hta��r�:t ���e.�

i
�
e
;e;e���l "ct

n
e� 

scribed and illustrated by line and ae
C1IraT·e cuts Send at once for MONT
GOMERY & CO.'S thoroul!hly up to date TOOL CATALOGUE tor 
1898. 510 pages witb Index. Pocket 
��Z;e�X(�:g�

n
���e�f�

s o�n�������� if interested. write the 
E. 5. STI LES PR.ESS CO. 

WATERTOWN, N.  Y . ,  
for tbeir l11ustrated Catalogue " S .  A." 

Insole, �. A. }i'orbu�h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.2a8 Inner Role. J. V. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,198 Iron. :See Sad iron. 
Jack. J,. O. Hen!!gi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.249 

(Continued on page 190) 

or factory should have R. copy . Mailed 
for 25 cent. by 

lUONTGOMERY & CO. 10:} Fnlton Street, New York. 
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J titutifit jtUtritJu. MARCH 25, 1B99. 

This beat. Wind, Steam. or Hor.e 
Power. We oller the WEBSTER � aetnal hor.e power 

GAS E NGINE 
for $1:iO, Ie • •  10-, di.count for ca.h. 
�f

u:'�.�r:nI�::����n'''a���J'l�r. o�ulM 
��ef��(l:� i�����tm::�t�e t86i�':;!��: 
Made for Ga!olo or Gaso lin." Also Hori
zontal Engines. 4 to 30 borse power. PI'"" Write for Special Catalogue. 

W E B S T E R  M F G .  CO • • 1 0 7 4  West 1 5th St. ,  C H I CA G O  
Eastern Branch. 38-D Dey Street. New York City. 

I 
J ur closure. C. K. Cooper . . . . . . . . . . . . . . . . • . • • . . . . . . . .  620,889 
����tbf���:i�� �:e��:.

i��rlI·. 1)j.��z
C
e�l!r� ·.·.·.·.·.·. : :  �l:� 

Knapsack, J. J. Mahoney . . . . . . . . . . • . . . . . . • • . . • • . • . . .  ti21,2ti5 
Knitting machine. H. M.  f4'oulds . . . • . . . . . . . . . . . . . . .  621 .2..'i9 
Labeling apparatus. C. B. Severin . . . . . . . . . . . . . . . . . . t�O�981 
Labeling machine. J. fl'. Murlin . . . . . . . . • . • . . . . . . . . . .  621.308 
Ladder . •  tep. C. H .  Likewi.e . . . . . . . . . . . . . . . . . . . . . . . . b"21 .2&J 
Lamp, acetylene gas �enerat ing. IJ. S. Buffington 621.217 
Lamp, acetylene generatlnJl. K J. Dolan . . . • . . . .. . .  621,230 
Lamp, electric arc, J. T. rrschieret . . . . . . . . . . . . . . . . . . 620,996 
IJsmp, electric incandescent, If. M. II', Cazin . . . . . . o 621,291 
Lamp. electric incandescent vacuum, �'. M. F. 

Cazin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621,292 
Laundry and kitchen table. J. F. I. Conway . . . . . . .  621.033 I 
Level and 8n�le measuring device. combined. G .  

Lan"er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621,258 
I�ifting device, magnetic, A. Monell . . . . . . . . . . . . . . . • 621,267 
I�i"ht. See Head and .i"nal light. 
Lightinl! fountains. etc., means for, A. Enllels-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620.!l!1O 
I .. imbs. hInge joint for artitlcial, J. Wambsgans . . . 620.999 
I .... iquid cooler, J .  Douglslils . . . . . . . . . . . . . . . . • . .  : . . . . . . •  621 .2.�1 
Liquid heatin" apparatu ••  A. W. & L. W. Ca.e . . .. 621 .IJal 
Liquids, pnrifyin". 3 .  M. Ordway . . . . . . . . . . . . . . . . . . . 621.128 
Locomotive life suving guard. J. H.  Robinson . . . . 621.14a 
Locomotor for use In pipes or conduits. E. L. 
LOO�,

n�]�'lt�':iz : : : : : : : : : : : : : : : : : : : : : : : : : : : · : : : : : : : : : ::: �g� 
Loom letolf, J .  M. Peckham . . . . . . . . . . . . . . . . . . . . . . . • .  621.:177 
Loom picking motion. G. F'. Hutchins . . . . . • • . . . . . .  621.30.1 
Loom warp stop motion. J. H.  Northrop . . . . • . . . . .  621,310 
I .. ubricator. See Self-acting lubricator. 
Mail bag catching and delivering mechanism, J .  Q .  Haker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.202 
Mattre ••. J. A. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620,92.� 
Mattre •• fillin" machine. G. F. Martin . . . . . . . . . . . . . 621,119 
Mellt compound and making same. desiccated, F. 

C. Col by . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.227 
Meat cuUing machine attachment. L. Ballbach . .  b"2I , 20.1 
Mechanical movement. C. Hechtle . . . . . . . . . . . . . . . . . 621.247 
Metal stamping appdratus. I .. . Linis . . . . . . . . . . . . . . . . 620.942 
Metals. compositiun of matter used in cleaning 

and poli.hing. W. Fitz"erald . . . . . . . . . . . . . . . . . . . . 621.053 
Meter. See Electric meter. Gas meter. 
Micro andiphone. H. W. Harmeyer . . . . . . . . . . . . . . . .  621 .244 
Microscope. H. Zirngib l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621 . 196 

GREAT POWER-SMALL COST I �ift .
w�:et�f:�I';; �II'�en.ley . . . . . . • . . . . . . . . . . . . . . . . 621,081 

The maximum of .trength. 
durability and safety. with 
the minImum of cost that 
describe. our HOISTING 
ENGINES for operation on 
GaSOline, Distillate or Crnde 
Oil. Every part of the en
gine is interchangeable. Soon 
saves its cost In fuel a lOne. 
Both frictIOn and "eared 
holst, 6 to HiO H. P. For quar
ries, mines and docks. Send 
at once tor fr •• cata/oque. Weber Gas & Gasoline 
Engine Co .. (02 S. W. Boulevard. Kansas City, Mo. 

MIETZ & WEISS 
KEROSENE  

ENGINE. 

Mine shafts. safety device for use  in sinking, 
'I'routman &:. yetter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620.995 

Mininu: caisson . J. BuchteL . . . . . . . . . . . . . . . . . . . . . . . . .  621.216 
Moulding machine. G. Weiss . . . . . . . . . . . . . . . . . . . . . . .  621.189 
Mop wringer. IJ. Moon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621 .269 
Mortar or p:rout m ixing machine. C. A. Grannell .  621.071 
Mortising machine. chain. R. S. Brown. " . . . . . . . . .  621,026 
Motor. See Current motor. InductIOn motor. 

Water motor. 
Motor mechanism, J. A .  Hafner . . . . . . . . . . . . . . . . . . . . b"20,916 
Musical instrument. automatic mechanical. G. A. 

Brachha\\sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.02& 
Mu.lcal in.trument. mechanical. W. H. Rollin • . .  621 .289 
Nail. H. L. W. Button . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.222 
Nut and washer. vehicle axle. W. C. D. Evans . . . .  621 . :l01 
Nut lock. H. B. Baum"ardller . . . . . . . . . . . . . . . . . . . . . . .  620.879 
Oils for removing su lful' compounds, treating hy-

drocarbon. Boote & Kittredge . . . . . . . . . . . . . . . . . .  620,882 
Opticians' lenses, etc . •  pocket case for, F. H. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.98( 
Ores. mechanical disintegration of, D. O'Keefe . .  621.274 
Oven ""ate. D. G. Hobby . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  620.927 
OxidizinlC furnace. H. J. Clark . . . . . . . . . . . . . . . . . . . . . .  620.887 
Packing device. rod. A. W. Gibb • . . . . .  : . . . . . . . . . . . .  621 .063 
Pad. See In king pad. 
Padlock. permutation. J. E. Jollilf . . . . . . . . . . • • • . . . . .  621.(195 
Pail. dinner. G. W. Curti •. . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.891 
Paper blurs. manufacture of conical shaped, G. O. 

Wool ley .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.009 
Paper cutter. rotary. H. W. Mather . . . . . . . . . . . . . . . .  620,944 
Paper registering mechanism , T. C. Dexter (re-

i •• ue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.723 
Paper stock, machine for reducing, T. C. Cad-

Power ? Power ? Power I Pap����iiiimer·oi: ciiiier:·.;.:ail:T:j .. :Emj,iieid: : : : :  �:� 
Petroleum and produciug same. soldifted. M. 

Ekenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620,899 
RACINE OAS AND OASOLINE ENOINES. 

LOCAL E N GI N E  AGENTS W A N T E D  !!ill 
Racine Steam and Vapor 

Launches. Racine Row and 
Sail Boats. Send .tamp. for ' 
CatalolOle. Specify one wanted. . 

CARSE BROS. CO.. ' . 
64-66 Waba.h Ave.. Chicago. 

Pile fabric., apparatus for cutting pile of. G. 
Motte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620,951 

Pin. See Coupling pin. . 
Pipe covering, J. A. Scharwath . . . . . . . . . . . . . . . . . . . . .  621.151 
Pipe threader reamer attachment, J. B. Kai.er . . .  621.305 
Pipe wrench. chain, G. F. Crass . . . . . . . . . . . . . . . . . . . .  621.2m 
Placket protector and skIrt supporter, Carr & 

Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.885 
Planter. automatic corn. R. V. Barry . . . . . . . . . . . . . .  620.876 
Planter, check row corn. C. H. Baker . . . . . . . . . . . . . . 621.201 
Plow. A. R. Mallory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.307 
Plow., rotary .ubsoil attachment for. T. Hawke 620,919 
Pneumatic tired wheel for vehicles, R. ��rey-

The "Wolverl'ne"  Three Ov l 'lnder  Gas- singer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.240 
Poli.hlng wheel. F. P. Pfieghar . . . . . . . . . . . . . . . . . . . . .  621.131 

o l i n e  M arine Engine .  
The only reversinR and self starting 

gasoline engine on the market. IMIhteBt 
engine jor the pow.r built. Practically 

no vibration. Ab.olutely .afe. 
S�I:la�fo��:y ,::;gtJJ��t;'o:::a{i�� 

30 H. P. llf'" Write jor catalogue. 
WO LVER I N E M O T O R  W OR KS , 

G rand Rapids.  Mich.  

Manufactory Established 1,.61 . 
Ll'lAD PENCILS. COLORI'JD PENCILS. 8LATE 
PE 'ICI LS, WRITING SLATES. STEIlJL PENS. GOLD 
PE'<'S, INKS, PEN('IL CASES IN SIL\'ER ANI> IN 
GO LD. STA'l'IONER�' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
73 R eade  Street . New York,  N .  Y.  

Mannfactory Established 1781. 

Pool table, Wal.h & Shepherd . . . . . . . . . . . . . . . . . . . . . .  621.187 
Portfolio. letter file, etc . .  A. Krah . . . . . . . . . . . . . . . . . .  621.256 
Post. See �'ence post. 
Potato digger. C. C. Dupre . . . . . . . . . . . . . . . . . . . . . . . . . .  621,232 
Press. See Cloth tlnishinll press. 
Printing pre •• gripper attachment, platen. A. W. 

Knox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.101 
Projectile, G. C. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.875 
Protractor. G. W. Syke • . . . . . . . . . • . . . . . . . . . . . . . . . . . .  b"21,177 ��lI�;', .�ri� ��I�� B��:�ebvre . . . . . . . . • . . . . . . . . . . . . .  620.940 
Pump, rotary. W. P. Pitt . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.280 
Punching. cutting, shearing, etc., machine for. 

J. Kelm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.097 
Radiator. Main. & Zeller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.114 
Rail , W.  T. Mannln" . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  621,117 
Rail chair. W. E. Ludlow . . . . . . . . . . . . . . . . .  " "  . . . . . . . . .  621 
Rail fastener, W. Graham . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rail tie. J. }I\ Myser . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . . .  
Railway catt le "uard, T .  A .  En"land . . . . . . . . . . . . . .  . 
Ra\!way .witch, .treet, W. J. Hullhe •. . . . . . . . . . . . . .  
Railway system and traveling collector therefor, 

underground electriC, N. Henquin . . . . . . . . . . . . . .  621.080 
Rai:;;��8 ��t�l:��\�, �sj.��:��rg:�;����� .�?�: 621,205 
Rake. See Hay rake. 
Recorder. See 'I'ime recorder. 
Refining engine. P. Dillon . . . . . . . . . . . . . . . . . . . . . . • • • . .  621 .298 
Rein holder. driving. W. B. Vanderbilt . . . . . . . . . . . .  b"20,997 
Repairing device, G. B. Leonard . . . .  . .  . . . . . . . . . . .  621.108 
Ring. See Curtain ring. 
Road making machine. W. H. Johnson . . . . . . . . . . . .  621.()9( 
Rock drill . J. McCulloch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621,271 
Rock penetrating pulley for cable saws, A. 

Monticolo .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.21".8 
Rock. treating hydrou •• A .  A. Dickson . . . . . . . . . . . .  6:10.894 
Roll and tran.fer table; H. C. Shaw . . . . . . . . . . . . . . . .  b"20.982 

I Rotary engine, W. L. WiI.on .. . . . . . . . . . . . . . . . . . . .. . .  b"21.193 
Rubber or" other gums. manufacture of, E. Gar-

nler . . . . . . . . . . . . . . . . . . . . . . .  ' .  . . . .  . . . .  . . . . . . . . . . . .  . . .  621.000 
Rug. traveling. L. Maurice . . . . . . . . . . . . . . . . • • . . . . . . . . 620.945 
Ruling machine. H. C. Gibb • . . . . . . . . . . . . • . . . . . . . . . . .  621.Of14 
Sad iron. J. V. Eve. et al . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  621.235 
Sad iron, gas. H. Gefrorer . . . . . . . . . . . . . . . . . . . . . . . . . . . 621,062 
Sad iron • •  elf heating, A. E. Cordray . . . . . . . . . . . . . . . b"21.0:15 
Safe bolt work, M. Mo.ler . . . . . . . . . . . . . . . . . . . . . . . .  ' "  621. 122 
Safety hook. A. J. Curti • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.295 
Sash worker, WIndow. C. H. Strauss . . . . . . . . . . . . . . . . 621.174 
Saw table. D. H. Lentz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.10r. 
Scale. A. De Vilbi ••• Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.297 
Seam for .ewed article •. J. Stewart. Jr . . . . . . . . . . . .  621 .171 
Seat back, W. E. C. EIII • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621 .1 149 
Self acting lubricator. S. H. A. Jones . . . . . . . . . . . . . .  621,096 
Sepa.rator. See Cream separator. 
Sewing machine, J. Stewart. Jr . . . . . . . . . . . . . . . . . . . . b"21.170 
Sewing machine feller, G. H. W. Curti •. . . . . . . . . .  621.039 
Sewin!! machine lap .eam feller, G. H. W. Cur-

ti • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,038 
Sewing machine presser foot, A. Ronlke. 

621.145 to 621.147 
Shade adjuster, window. H. M. Stur"I • . . . . . . . . . . . .  620.991 I Shaft coupling. vehicle. R. Mulhol land . . . . . . . . . • . .  621.123 I Shaft .prlllif appliance. C. Elckmann . . . . . . . . . . . . . . .  620.898 1 

JUST OUT.-Send for List No. 9.-150 Illustrations of Sha!��: .lr��F�gJ.eC���!�.� �.���.�i��.���.� •. ��l .. ���: 621.029 
Shelving. l ibrary, G. Stlkeman . . . . . . . . . . . . . . . . . . . . . . 621,1i2 

I C H I SELS ,  
GOUGES,  
RAZORS,  

CARVI N G  TOOLS ,  . 
PLANE I R O N S ,  
LI GHT E D G E  TOOLS. 

Hand 'Turnltl2 Tool. for Metal or Wood. Tools for 
Mannal Training School •• Laboratorie., Model Makera ' and all Woodworkers. Razors war-
D U C K  ' B R O S  ranted to give 8atisfactlon In nse. 

C A S T STEEL "StamDed with the Bnck's Head ," 
BUCK BROTHERS, Rlver l ln Works, M i l l b u ry, Mass. 

Ship.' bottom., apparatus for cleaning. M. EI· 
guera . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.lJ(7 

Shoe. A. H. Riemer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.287 
Shutter. G. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620.!l6!J 
Sill foundation ba.e. W. J. Callaway . . . . . . . . . . . . . . . 621.lJ"l7 
Skirt or garment binding. L. E. Howe .. . . . . . . . . . . . .  621,089 , ��:��J';���\:'i';;:.-l·.f.oI�t;rr.;w.: : : .  : . : : : : : : : : : : : : : �U� i 
Sleigh runner attachment for vehicles. J. E. G. . 

Geisel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 621.242 I 
Smeltln" stack furnace. Hou.e & Dupea . . . . . . . . . .  621.08i! I Smoke consumer. J. W. Alexander . . . . . . . . . . . . . . . . .  621.197 
Sod trimmer, P. Gerlach . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b"20.9ll9 
Sole. boot or .hoe. G. J. Wright . . . . . . . . . . . . . . . . . . . .  621.010 
Sole shankin" machine. O. Paquette . . . . . . . . . . . . . . . 621 .129 

ACETY L E N E ! Spinners. tension producing device for twine, G. 
Spinning frame. G. W. Knight . . . . . . . . . . . . . . . . . . . . . . 621.255 

H. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.234 1 
Spinning machine spindles, bobbin and thread 

�I
e:s:�t

e::;� �1;�u�n:a:"�fis
o�;-I��[gllt�: Sta����.e�t���.

O
G.

C
iri�g��: : : : : : : : : : : : : : : : : : : : : : : : : : : :  621'n� I 

a National Acetylene Gas GenArator. 'l'he Stalk cutter, J. A. Dixon. . . . . . . . • . • . . . • • • • • . . • . . . . . .  229 
most brilliant bgbt ever produced ; safe. Stamp. band. B. B. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922 � 

HORSELESS AG E 
Establl.hed 1896 

First Motor Vehicle Journal In the English Language. 
Begining WEEKLY April 5th. • 
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The Use. Care and Repair of Internal Combu.ilon Motors, 
by Jame. W. 'l'ygard. 
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( permanent dept.) 
Subscription j Domestic $2. Single Copies 

1 Foreign $3. 10C. 
I llustrated Catalog of American Motor Carriages,  .howing 81 1  the t.y pe. made herp, 55 cuts. Price. 25 ets. 

·
T H E  H O RSELESS A G E .  American T ract Society B u i l d i n g ,  Nassau and Sprucl' Streets, New York. 

Buy Telephones 
THAT A R E  G O O D··N OT " C H EA P  T H I N G S . "  

The dllference In co.t I .  little. We guarantee 
our appro'atus and guarantee our l-�stomers 
against loss by patent suits. OU1' guaran· 

tel' and In.truMents are both wood. 
WESTE R N  T E L E P H O N E  C O N S T R U CT I O N  C O .  

2 5 0·2 5 4  S o u t h  C l l ntnn St . .  C h icago . 
Largest Manufacturers of Telephones 
ea;c1 .... v.11I in the United Siates. 

" A m e rican- H u n n i n gs "  
T E L E P H O N E S .  

Transmitters, Magneto Bells and Tele
phone Switchboards. Over �OO,OOO of 
our telephones in successful operation. �r".r:'""i� �t�e

an
��I? o�e�l'n�:n":��ib�� 

slmde line or metallic circuit and number of 
telephone. to be used on one line. I7"Send 1(Y1" catalogu. "S. A." 

A M E R I CAN ELECTRIC TELEPHONE CO . ,  
1 7 3  South Canal S t . ,  Ch icago, I I I . 

PHOTOGRAPHY IN COLORS - FOR
:.n,::: ���J':.:'.�

uc
s�M.\��f'X'����(

c
1J?r�ri'�;�:�:;t 

Nos. 1 1 14. and 1 1�:i. Price 10 cents each, by mall. 
from thl. otllce. and from all new.dealers. 

F O U R T O O L S  I N  O N E  
Combine'd vl.e. an-�lt drJ!d�� �!o I 

!md we win 
send you thl. 
15.00 outfilt. 

The d r i l l  
"!'.u",�_�,u�:��'l._�.�.,�- eight Inch e •. 

:H"�'!.l:,!'.!!m����'':.':';����u� Ind. 

WELL DRILLING 
lachines 

Over 70 sizes and styles, for drilling either deep or 
shallow wells In any kind of soil l'r rock. Mount<od 
on wheels or on slUs. With engine. or horse powers. 
Strong, simple and dnrable. Any mechanic can 
nperate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

Exhibit of Patents and Inventions 
Electrical and Mechanical. Inventors, note ' this. 

In connection wltb the ThIrd Electrical Show to be held In Madison Square Garden. New York. from 
May l'th to June 4tb . 1899. there will be a speCial exhibition of Patents and InventioIUI- Inventors so de
siring may tbn. be able to .how their models to Inve.tor. and other. Intere.ted at very little co.

t
. 

350 Exbibltors and 700,000 visitor. at our former Electrical Show.. For further particulars address 

ELECTRICAL EXHIBITION COMPANY, 
MARCUS NATHAN. Gen'l Manager. MADISON SQUARE GARDEN. NEW YORK. 

F I N E  W O R K  
�g,. 'W;�1r8 ���� �"::�L 'lfIUfi:: 
Machine with two speed counter. 
��!f���.r�O�le:r..':,f .• 

?(rr�'!,':t
n
� 

take same .Ize chucks and other 
attachment. as fit mouth of bench 
lathe .pindle. Traverse movement 
of table 7 Inches. Fuller de.crlp
tlon in free Illustrated booklet. 

The Ilratt & It hilDey Co., Uartl('rd. Conn. 

HALF A CENTURY OF CYCLES. -AN 
1t����'i:':lrfm�.·

toft�f;:'� "k��k
f������ o�fJ;cfl. 

to ��: R bone-shaker " and its successors. l'he tricycle. The 
modern wheel . Cycle buildln� a science. Points of im
provement. Tbe pneumatic tire. A hand and foot 
cycle. Wltb 9 illu.trations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMBNT, �o. 1 0 t � . PriCe 10 cents. 
To be "ad at this otllce and from all newsdealers. 

Kneading and M ixing Mach i nes 
Over 6200 In use. Over 300 varietIes 

1n 1M di1ferent industries. 
Patented in all count.ries. 
W E R N E R  '" 

P F L E I D E R E R  

THE MACHINERY O F  A NAPHTHA 
Lannch.-A detailed description of the motive power 
of a Modem Naphtha Launch, with sectional views 
showing all the parts of the boi ler and enjline. A most 
valuable paper. 4 iIInstratlons. Contained In SUPPLB_ 
MENT 1 1  04. Pri�e 10 cents. For sale by Munn & Co. 
and all newsdealers. 

� 
PALMER BROS., 

PALMER Stationary 
and Marine Gasoline En
�ne. and Launche.�otor 

Cft:f� •. E
n
lhmlna" �i':t� 

gine.. �end for c8Colog. 
MIANUS, CONN. 

CRESCENT 
t o  begi n with you need have only a 
bowing acquaintance with the wheel

t inker. 

Catalogue NO. 3, containing " The Care of the Wheel, " free. 

oheap, efficient ; can be installed any- Stamp mill. annular. F. I�. Preston . .  . . . . . • • • • • . . . . .  I where. Doe. the propo.ition Intere.t Stand. See Display stand. 
yon ? If so. write for catalogne and Stand or .upport. H. T. r,ooml •. . . . . . . . . . . • . • . • • . . . .  620.94.� 

C H ICACO. WESTEn.... W U E E Lt  WOnU'"S, N E W Y O R K .  price •• THE NATIONAL ACE- Steam and hot water boiler. W. Kane . . . . • . . . . . . . . .  620.9.11 1 ��.. Po � ,,� 
TYLENE GAS CO., 909 New Steam boiler. C. R. Moore . . . . . . . . . . . . . . . . . . . .  620.947. 620.948 

Batl •• 11 Bl«'., Vlnel •• 11, 0. 1 (IJo1i«nUCU Ofi JI(J4l8 191) ."";fl�����i"R" " •• " " " " " " " " '. 

© 1899 SCIENTIFIC AMERICAN, INC.



EDISON SAYS " . .  Over 20 technical and popnlar electrical Write for onr two FREE hooks entitled J c-.:A�-.t;. f"IIot .... r�. __ �_ eourses. covering every branch of tbi. fascinating " 0  I B £1 t '  1 E '  ? "  
� ., -m.- w 5"- --' m=--- ��e�c�fany Conrse may be paid in instalments !l�, ecome 

.
an ec nca ngm�er 

'-r., ,, ", 'l.........,a1';'rr. =-. ...... d�_� _ of $�.OO per month. Address and The Electncal Marvels of our Tunes." 
if.-.r.: •• f 'd��� T H E  ELECTR ICAL E N G INEER I NSTITUTE OF CO�RES�ONDEN�E INSTRUCTION. 

J08 Wetzler Pre'!. T. 1..:. ,lial'tin Y.-Pres. H. A. Strauss, Gen. Mgr. & Sec Dept. A. 120-1 22 LIberty �treet, New York, U. 8. A 

Steam boiler or generator. A. rreRte . . . . . . . . . . . . . . . .  620,994 
Steam drier, rotary. P. H. Grimm . . . . . . . . . . . . . . . . . .  ti21 .074 
Steam trap, E. Ii'. Seisel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti2 1. 159 
Stereotype plate trimming and tlnishingi,machine. 

B. �'.  Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620.8\10 
Stone sawing machine �aw blade, H. L. Cband-

you R SA LA RY WILL INCREASE ... your knowledl<e of 
your profession and your value to your em
pluyer increases. We will help you to a better 
position and higher pay if you will devote some 

of vour spare time to study at home, at a cost 80 low that you will not feel tne outlay. Courses by mail 
in Electricalt Mechanical, Civi l, lliininil. !'Steam ano �anitary Engineering. Architecture, 

Mechanical DraWIng, It1achille Design. etc. Be..�t Text Books Free. Write for Circular S. A., sample 
pages of text books, drawing plate, and booklet of letters from students all over tbe world. ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621 .225 

placed upon your kitchen range 
will supply tbe family liberally 
With sparkling distilled water. 
Most Scientific in con
struction. Largest guar
anteed capacity. Hhrhest 
award at Omaha Exposition. Endorsed hy Ralston Health Club. 

Stupper or closure, H. Deit? . . . . . . . . . . . . . . . . . . . . . . . .  621 .2�tt; 
Stoppering deVICe fur bottles, etc .. A. W. Elh� . . . ti21.:t33 
Stove door and jig for finisbing same, S. Boal . . . . 621.022 
Stove frame and j ig for fini� bing same, �. Boal. . .  f)21 .0'21 The Un ited Correspondence Schools,  1 54, 1 56 & 1 58 F ifth Ave. ,  New York .  

Send postal for booklet HB" to 
The A. R. BAI LEY MFG CO.  54 Maiden Lane.  N .  Y .  

Stove, 011 ,  �'. P. Glazier . . . · . . . . . . . . . . . . . . . . . . . . . . . . . .  620.!HO 
Sub�oiler. 11'. Schel l . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.975 
Sweater and bood, combined. S. Fain . . . . . . . . . . . . .  621,050 
Switch. See Electric switcb." Railway SWitch. 
'rable. See Laundry and kitchen table. Pool 

table. Roll alld transfer table. Washing and 
canning table. 

Ta�s to plug tobacco. etc . .  machine for attaching 
metal. W. H. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621 .220 

Tags to plug tobacco, machine for attaching, W. 
H. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.221 

Tank. See Gas tank. ---- - - ! rrap and die, F. W .  Robertshaw . . . . . . . . . . . . . . . . . . . .  621,288 

ACETYLENE GAS AND CARBIDE OF Telephone desk and register. H. �'. Forrest . . . . . . .  621.054 

C .. lc·om All about th '11 ' t 't Iitl I 'l'elescope. terrestrial. C. Pulfrich . . . . . . . . . . . . . . . . . .  621.283 1 . .- � new 1 .  um�nall • 1 S qua eSt '}'elescopes opittcal correcting device for refract� 
������t�

r
;:��l

e
m
o
tJ\��1frt:

tl
�·it�sf;

o
a����:���f:s ing,. L. ·Sc�l!pm,a�n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �;W.978 

of articles. glvinll in complete form the partIculars of ?:el.1uflan, �. I .  WIII.IRms . . . . . . . . . . . . . . . . . . . . . . . . . . .  t!�I ,OQ7 
this subject. Details of furnaces for making thp carbide I h �1 1  c()upl�nll. W. Ii .  Schubert . . . . . . . . . . . . . . . . . . . . .  6 ... 1 . 1� 
gas genel'l:Ltors. gasometers, burners, etc. Contained in r:r:�11 1  coupllnfl, �. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . .  t;21, lt.i9 
t;CI�NTIFIC Al\olERICAN SUPPLEMENT Nos. !tUN, �,�e. Se� I�all tIe. 
] 0114 . 1 00 ' ,  ] 0 1 � . 1 0 1 4 . t ll l a. 1 0 1 6. t U 2�. I,!le. pal tltlOn . W . W. K'l0wles . . . . ; . . . . . . . . . . . . . . . .  �2 1 . 1OQ 
1 0 :1 " . 1 0 3�. t il ,,) , .  1 064. 1 0 7 1 , t 0 7 � .  ] 08� , 'l Ime �ecorder. ":0rkman s. J .  H. Garratt . . . . . . . . . .  �20,!lU,? 
1 083. 1 08<1. 1 O S :; .  1 0'"'6, t 1 1 14 . 1 1 �<1 . l l a � . �lre. c 'lll ler & W llld�llm . . . . . . . . . . . . . . . . . . . . . . . .  : . . .  620.�? 
1 , 49 and 1 1 ;) 0 .  Price 10 cents each, by mail, from �i��·l"�i�;I��

ei-o':ch1n�
I
����m·atlc:ii· �icG·ov·eriI: : :  �]1:�� thiS office. lind all newsdealers. '}'ire valve. pneumatic. H. Leineweber . . . . . . . . . . . .  621 ,10;') 

The San itary Sti l l  
i s  Simple, economical, and ef
fectively produces distilled 
(the onlr. pure) water. Our 
$10.00 St,ll has t w i c e  the 
�y

ac
�lily

f 
r"e�lI,,';�iz::t

d 
b� �e� 

U. �. Govt. Send for booklet. 
T H E  C U P R I G RAPH CO .• 1 38 N. G reen St . ,  Ch icago 

STATE OF NEW YORK 
C I V I L  SERV ICE  EXAM I NATI O N S .  

'l'oy. S .  D .  Franklin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.055 
'l'oy . •  J. (;}ardam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.904 
Toy. I,. J. Genett . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.908 
'I'oy. mnsical. W. A. Gay. , . . . . . . . . . . . . . . . . . . . . . . . . . 621.061 
'l'rack section. adjustable and portable, G. E. 

Surgi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.992 
Track sight. o. S. Kepler . . . . . . . . . . . . . . . . . . . . . . . . . . .  621,254 
'I'raction engine, I .  �edgwick . . . . . . . . . . . . . . . . . . . . . . . .  ti21.158 
'l'ran8mi�sion devlce. 11'. Rellet. . . . .  , . . . . . . . . . . .  , . . . .  ti21.017 
'l'ransplanter, \Y . L. Hawkins . . . . . . . . . . . . . . . . . . . . . . . 621.002 
'l'rap. :See Hog trap. insect trap. Steam trap. 
'l'ricycle. H. J. Cordle . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . 621,034 
,}'rlmmer. See Paper trimmer. Sod trimmer. 
Trolley ear. H. ( ie iseuboner . . . . . . . . . . . . . . . . . . . . . . .  620.H07 
'l'ruck. car. R. W. Oswald . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.275 
'}�ruck. casket. W. H. Reama . . . . . . . . . . . . . . . . . . . . . . . .  621.284 
'l'ruck SIde frame. car. Eo (I'. Goltra . . . . . . . . . . . . . . . . .  620.911 
'}'runk. W. Hossfeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tl21.086 
Truss. HarkiIlson & Holliday . . . . . . . . . . . . . . . . . . . . . . .  621 .078 
Turbine. A. C. Hice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.964 
'}'urbine wheels. manufacture of, J. B. McCor-

mick. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.270 
Tuning peg. stringed instrument. F. L. Becker . . .  ti21.207 
'l'ypewriting machine, J.  PratL . . . . . . . . . . 620.9W to 620,961 
Valve. C. Gullalld (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1.722 
Valve, W. HestoIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.082 
Valve device. \V . Kane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.932 

Open competitive merit examinations win he beld on �:I�� ��C
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)
OOI . C. H. Sapper . . . . . . . . . . . .  �,��! 

erH ) .  Salaries $30 to $40 per montll and maintenance. V:���·ll:�fj. C: Hick�.�.�.� : : · ·. : : : ·. : : : : . : : : : : : : : : : : : : : .  621:� 
Inspector of Boilers, Department of Public Vehicle chafe iron. G. '}'. Chatterton . . . . . . . . . . . . . . .  621 ,226 Works. Salary $3,1XXl per annum. lntending competit- V eh icle, electric. K. Knudsen (reissue) . . . . . . . . . . . .  11.724 
�{�n �gS;r ���o��P:tU�����tt� 
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���� Vehicle indicating and recordiug apparatus. 

to examination without the official notice (form 5) from ve���re� ��,��?�: i:: ·Rtk·er : : : : : : : : : : : : : : : : : · : : : : : : :  ��:� the Secretary of the Commission. For application Vehicles or cars balance for undercarrIages of bl
r
nr' ad

1)
ess Secretary, New York Civil Service (;om- D. Murpby. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 620.952 m 8S on, bany, N. Y. I Veil fastener. E. Gordon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t121.068 

Cb& CIJ"�Wrl·t�r E" �b' ang� ���Jilg:t;:����:· !�:�Z��i�i:��; :ir: :i;�i:��:I�.:
: :  ��:�� 

" , .,� � "'''' " Vessel holds. soundlll.f.! apparatus for. H. R. 
Wa;��

e
b�·ciy· iioi�iing de�ice: 'i' R·. · StITl·Onton:: : : :  ��l:i�l 1 � Barclay St . •  

J!tiiIiii4p;:i1'" 8000 BICYCLES 
Over8tock: MUlt Be dOled Out. 

S'rANIIJ.RII '98 1Il01lEL8, 
guaranteed, 59.75 to 
816. Shopworn & sec� ond hand wht::els, good 
as new, 53 to S 10. 
Great faetory t.leariD� sale. 
We sblp to anyone on approval 
& trial without a cent in advance 

. �RN.BIDrDLE ���::';:;;;_i!!�'" ht'lpln� us adverti!e our superb Une of 
'" models. W. give one Rider Agent in each to1fD FREE USE ., sample wheel to introduce tbem. Write a t  OBce lor Ollr lJ;eol�\ 1"-". 
G. C. MEAD CYCLE CO .. - Chicago. 111. 

O DID YOU EVER COLLECT STAMPS?J�er� ���fs
c�gl:trf:ti�t

nffoi��h �� iX Ib�% 
and 50 different stamps from Cuba, Phil. lsI., Porto Rico, etc. , and our SO-page list. etc We 
Buy Old Stamlt8. Standard Sta.mp Co.,St.LouIs.IlG 

50 Y E A R S '  
E X P E R I E N C E  
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invention IS probably patentable. Communica
tions strictly confidential. Handbook on Patents 
Bent free. Oldest agency for securing' patents. 

Patents taken through Munn & Co. receive 
special notice. without charge. in the 

Sci�ntific Jlm�rican. 
A handsomely il lustrated weekly. Largest cir� 
culation of any scientific journal. 'l'erms, $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & CO. 36 1 BrOadWay, New York 
Branch Olllce. &"25 F St . . Washington. D .  C. 

Wante� f.:'��gil�,:�
S
a�����

a
����';,':1�r';°i. 

cIdt�; 
al l pal ticular� and address .. Sand Blast, Bux nf. N. Y. 

M O D E L  MAKER �l�g::n��?';{�
f
�[a��':,��"!���� 

macbinery. M. SANGF.R. fi2 Cortlandf St . New YORK .. 

I CE i!,1n�c�m:r�\ ���\:'rn!:f.
in

*,H:'i>-'Y��� 
M P'G .  CO., 899 (;1inton Street. Milwaukee. Wis .  

T U R B I N ES i:T Send for Circular "M." 
s�A�lifi��.FCh�k �. �?A. 

1TYPE W H EELS.  MODELS LEXPERIMENTAL WORK_6MALLM:m'�1 
NO���C� YD .• 8TEI'tCIL WDRU 100 NA�U 8! N.T. 

GAS ��v GASOlINE ENGINES 
WAT E R  M O T O R..& 

B A C K U 5  WAT t R  MOTO R C O .  N E.WA R K  N J U oS A 

�'}Y Make Rubber Stamps ? 
Our ·' New York " Rubber Stamp Vulcanizers reCeived 
the only medal awarded any Vulcanizer, World's Fair, 
Chicallo. Simple process. Large profits. Circulars free. 
BARTON M F G .  CO .. 338 Broadway, New York, U. S. A .  

RUBBER STAMP MAKING. - T H I S 
article describes a simple method of making rubber 
stamps with inexpensive apparatus. A tborOullb ly 
practical article written by an amateur who has had ex
perience in rubber stamp maklDg. One iJIustraLion. 
Contained in SUPPLEMENT 1 1 1 0 . Price 10 cents. For 
sale by Munn & Co. and al l newsdealers. 

YOU CAN MAKE i I OO.A W E E K  � 
OWN YOUR OWN SHOW, C O MPLETE. O UTrIT-$ IOO 

LlF£ M O TION FILM.5 & MA CH I N £ S .  
GREAT PAS SION PLAY ", "> 0 0  OTH E R  S U B J E C T  oS I L. L. U S T R.  c. A T  ...... L O G U E:. S  F'"" R E. E.  S .  L UBIN. I. ARG£ S T  MFR PHILADELPHIA P. A 

a ay ure and we will SIlOWYOU S3 0 S Send us your addresa 
howtomake f3aday 
absolutely Bure ; we 

furnish the work and teach you free ; you work !D 
the locality where you live. Send llS your address and we wlll 

expla.in the business full,.. remember we guaranteeac1earprofi' 
of 83 for eVE"ry day's work , absolutely fIllre i  write at once. 
ROUL IUJIIUFJ.CTURUlG CO. Box 71S." PRTROIT. lIIea. 

NEW YORK 1 24 La Sal le  St . •  
CH ICAGO 38 Bromfield  St . ,  

BOSTON 8 1 7  Wyandoile St . ,  
KANSAS C I T Y ,  MO.  

2 0 9  North 9th St . .  

Washing and canning table. F .  A. Dixon . . . . . . . . . .  621.045 
Washing machine. O. Hewes . . . . . . . . . . . . . . . . . . . . . . . .  620,H21 
Watch regulator. E. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti21.245 N OV E L  PO C K E T  K N I V E S 
Watch. repeating. �'. W. Wascbau .. . . . . . . . . . . . . . . . .  621,002 
Watches. adjustable jewel bearing for, A. C. 

Hosel1brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.!l72 
Water heater. W. C. Clarke . . . . . . . . . . . . . . . . . . . . . . . . .  6'20,888 
Water motor. J. F. Curry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'21.0:)t) 

of the best materials in the most artistic styles. Your 
IJhoto� of celebrities, and name and address un

.-aern" atn handles. Handsome, useful. indestructible. Every 
warr .. nted. Send stamp far Circular. Agents Wanted. 

Water tube boiler. W. J .  Ehrsam . . . . . . . . . . .  . . . . . .  620,8\17 NOVELTY CUTLERY COMPANY. 2 Bar St .. Canton. Ohio.  

ST.  LOUIS ,  M O. 
We will save you from 
10 to 50% 011 'rypewr!· 
ters of all makes. rr Send far Catalogue 

Water wheel system. A. C. Hice . . . . . . . . . . . . . . . . . . . .  621. 141 
Wheel. See Pneumatic tired wheel. Polishing 

wheel. 
Wheel chair. E. B. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . .  621 .178 
Wheel truing device. J. G. Schmidt . . . . . . . . . . . . . . . .  621.153 
Window frame and sash. metallic, E. F'. Berto-

lett . .  . .  . .  . .  . .  . .  .. . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  621 ,209 

CROOKES TUBES AND ROENTGEN'S . ":ire stretcher. H. A. Robinson . . . . . . . . . . . . . . . . . . .  620.971 

I " ort from. mas�. process of and apparatus for 

A scientific marvel. Flies like a bird. 
Every boy w .. nts it. With 300 feet 
flax kite line sent paid, to any address, 
on receipt of 50 cents . �end stamp 
for 16-p!i.ge Kite Catalogue. Pbotogr"

j'
hy.-Tbe new photography as performed by extractmg. G. A. Bachmann . . . . . . . . . . . . . . . . . . . 621.014 
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Ch. Pipe wrench. P'"" AGEN'l'S WANTED. 
MENT, Nos. 1 S t . 1 89, �3�, �4- a .  �4 4 . 7 9 �. 7 9 ,) .  
9 0 a .  !lOS, 1 0.) 0. 1 0 .) 4 .  1 0,,) ;) .  1 05 6. 1 O a 7 .  also 
SCIENTIFIC AMERICAN, Nos. 7 . 8. 1 0  and 1 4 .  Vol. 74. 
These profusely illustrated SUPPLEMENTS contain a 
most exhaustive series of articles on CrOOK es tubes and 
the experiments performed witb them. Among them 
will be found Prof. Crookes' early lectures, detai ling 
very fully the expe:riments whiCh so excited tbe world. 
and which are now again exciting attention in connec
tion with Roentgen's photograpby. Price 10 cents each. 
To be bad .. t tbis olllce and from all newsdealers. 

Regi�ters an accurate aceD unt 01 work done on print-
��teF
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repeats automatically. Simple, accurate, durable. Spe
cial CQUllters to order. Il1r sendl.0r circular. 

C. J. ROOT, Bristo , Conn., U. S. A. 

A ��M�LETE ELE�TnI�AL LI�RARY 
By PROF.  T. O'CONOR SLOANE • .  

A N  I N E X PENSIVE L IBRARY OF T H E  B EST BOOKS 
O N  ELECTR ICITY.  

Far the  Stu:r��n!t:�a�
c
�

o
t.he 

a
�:;or&ll%e

.
�he Electri-

DESIGNS. 
Bad"e. L. G. Crail< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.328 
Bedstead corner post. S. J. Turner . . . . . . . . . . . .  30.343. 30.044 

E. I .  HORSMAN,  Man ufact u rer ,  382 Broadway. N ew York.  

ACETYLENE APPARATUS 
Redstead end plece. O .  E .  A. Wiessner . . . . . . . . . . . . . .  30,342 Acetylene number o f  the SC]}<;NT I FIC AMERICA '\ SUP� Bedstead headboard or footboard, Haggard & PL�M �NT, descrIbing. With fun illustration8. the most Marcusson. , . :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ?O.3!� recent, simple or home made and commerCIal l:Lpparatus Carpetm/!. J. Sprmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :ID,Mfi . for generatIng acetylene on the large and ::-.malJ scale. C\lrn husker pad. J .  G. Kees . . . . . . . . . . . . . . . . . . . . . . . . . .  .10.337 · The lIas as made for and used by tbe microscopist and DIsplay stand. bottle. J. q. A. Walker . . . . . . . . . . . . . .  30,331 1 student ; its use �n the magic lantern. 'l'he new Frencb Headhght case, locomotive. S. H.  Wheelh.ou.�e. I table lamp maktng its own aeetyJene. Contained in 30.334. ;JO.?-% SC�ENTrFIC AM �RrCAN SUPPLEMENT. No. 10il7. Hoop for barrels. et9 . . H. �anI1 . . . . . . . . . . . . . . . . . . . . . . ?O . •  1:�8 PrICe 10 cents prepaId h y  mail. For otber numerous Insulator cap. electrIcal . G . W. Prouty . . . . . .  > • • • • • • • • )(),3.,9 1 valuable articles OIl this subject we refer you to pa"e 21 Lamp body. L. S. Buffington . . . . . . . . . . . . . . . . . . . . . . . . . . ?O.??¥ of our new 1897 Supplem,ent Catalogue, sent free to any 
t�5;� �?.il:,:

r
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I
�·::::::::::::::::::SO.349: �:f.� I .. ddress. MUNN & Co., 361 Bro .. dway New York. 

Nozzle for hardenJng apparatus, C. \V. Sponsel .  
Mirror frame, N. Malluk . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3O,il30 THE INGERSOLL DOLLAR WATCH Pedal. E .  Klahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �:�5: !l&1�� . 
Print. me'-Zotint. C. S. Harris . . . . . . . . . . . . . . . . . . . . . . . .  30.329 Now household words. 2.000 000 
Pulley. M. � •. WIlliams . . . . . . . . . . . . . . . . . . . . . . . . .  30,347, 3O.:l48 Sold In 2 Years under an ABSO L '  Sad iron. G. M. Urie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :10.306 UTE GUARANTEE printed below has ����� §�'B��ch:;ct�.��
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: : : : :  �:�g made them so. We have demon-

Woven fabric, W. T. Smith . . . . . . . . . . . . . . . . . 30.35.1 to 30.355 ��n��dIst���sibre�ODT�a���e�O�r� """.,11" , .  

TRADE MARKS. 
Beverage. non-alcoholic soda. P. Febler . . . . . . . . . . . .  32.589 
Roots and shoes. Chipman-Pratt Company . . . . . . . . . 32.58� 
Candy, Pan Confection Company . . . . . . . . . . . . . . . . . . .  , 32.587 
Copper manufactures. Baltimore Copper Smelting 

and RoIling Company . ,  . .  , . . . . . . . . . . . . . . . . . . . . . . . .  32.595 

I Hammocks. D. W. Siloyer & Company. . . .  . . . . . . . .  32.;)84 
Matches. parlor. Improved Match Company . .  , . . . .  32,586 i Mattresses. pil lows, and featherElo. Handall Mat-

I tress Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �2.;)8� I Medical compounds. G. A llen & Company . . . . . . . . . .  il2.5!J.1 
Oils" harness. axle. and boof. P. 'I'. Heorge, Jr . . . . .  :12 • •  )91 

I Oils. lubrIcating. Vacuum Oil Company . . . . . .  32 .592. ;)'2.593 
Peanut butter. Peanolia Food Company . . . . . . . . . . . .  32.588 
Plows and their parts. Syracuse Chilled Plow 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.596 
Varnishes, japans. colors, and ti lling up, Nobles & 

Hoare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,590 

LA BELS.  
U Dr. '}'erriH's Man Restorer." for a mediCine, Ter-

rHl Medical and Surgical Institute . . . . . . . . . . . . . . . . 6,847 
. . Kona Coffee." for cotree. H. Hackfeld & Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.845 .. Quinohv." for a medical compound. D. F. Daven-

now over 3.000 per day. You want one-either for 'yourself, 
your Boy or your f '  Bike. " 
As good as any Watch made 
for ordinary every-day use. 

Time. 
as be-
escape-

\ ----:-: -- -
\ I 

I M'�"�-:�";1:5 ::' __ --' 

� Hoggson Pocket T ime Stam p 
Prints Year, Montb, Day, Hour and Min
ute, correctly timing every act, operation 
or transaction. A n absolute necessity in 
every business. S. H. HOGGSON & CO .. 
25 'l'hames btreet. NEW YORK. 

Hammer Dry Plates. 
Absolutely Uniform and Clean. 
For the Hand C .. mera and Professional. 

NO FRILLING IN HOT WEATHER. 
Sola In! all droleTS. Send far Hammer'. LIttle Book. 

H A M M E R  DRY P LATE C( • .  , ST. LOUIS.  Mo. 

'W� . TELES C O ����g;�� .,WiI&� W. & D. M O  G [ Y. 
. B AY O N N E  C I T Y N J 

SENSITIVE LABOR ATORY BALANCE. 
By N. Mo;nroe .Hopkins. Tbis u built-up " laboratory 
balance lnl l weI�b up· to one pound and will tum with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, and it wilJ 
wor� as well as a $125 balance. 1.'he article is accom
panH�d by detailed working drawings showing various 
�\���
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cents . . For sale by MUNN & Co., 361 Broadway, New 
York CIty, or any booksel1er or newsdealer. 

Comprising five books, as follows : 
Arithmetic of E l ectricity, 1 38 pages. - $ 1 .00 u vi��

t
ridad:'; ·for · cigars: ·American· ·iitho�rap"tiic 

6,
84

6 
Coaq>any. . . . .  . . . .  . . . .  . . . .  . . . . . . . .  . . . . . . . . . .  . .  . .  . .  . . .  6.844 

Electric Toy Maki n g ,  1 40 pages, 1 .0 0 PRINTS . 
How to Become a Successfu l E lectrician , 1 89 p p .  1 . 00 .. Clark's Gold Flower," for colfee. H. W. Clark & 
Standard E lectrical Dictionary, 682 pages.  3 . 00 Comp .. ny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  112 A N T 1-R US T T

W

h

s

e

l ��gi���SI���u���t;,O��s�s��';?��s. 
or Sample box mailed �. stamps. 

F rasse CO . ,  2 1  Warren St . ,  New York. 
E l ectricity S i m p l ified.  1 58 pages, 1 . 00 

IT The above five books m .. y be purch .. sed singly A printed copy of the 'pecification .. nd drawing of 
at the published prices. or the set complete, put up in a any patent in the foregoing Ii�t. or any patent in print 
neat foldinJ,!' box, will be furnished to readers or THE i�sued Rince 186.'1. will be furn ished from tbis office for 
SCIENT1FIC AMERICAN at. tna special reduced price of 10 cents. In ordering please state the name and number 
Five Dollartil. You save $2 by ordering the com- of the patent deSIred. ano remit to Munn & Co., 361 
plpte set. Five ·volurnelil, 1 ,300 pages, and over Broadway. New York. �pecial rates will be given where 
�:JO illustrations. ;:Jr' Send for full table -of con- a large number of copies are desired at one time. 
tents of each of the above books. \ Canadian patents may now be obtained by the in-M U N N & Co P U B L I S H E R S ' vent,!rs for any of the inventions named in the fore· 

• , , I going li�t, provided they are simple. at a cost of ,40 each. 
Ollice of the SCIENTIFIC AMERICAN l lf compl!cated the cost will be a little more. For full • instructions address Munn & Co . •  361 Broadway, New 

38t BROADWAY . N EW YORK. York. Ot.her torel&'n pat.ent.ll ma:y alao be obtalDecI. 

T H E  CYP H E R S  Incubator and Brooder 
The On ly  Pract ical System o f  I ncubat i o n .  

Moisture Self-Snpplied and Regulation Ab
solute. Produces Stronl<, He .. lthy Stock. 

GOES FREIGHT PREPAID . 
Send IOc. far jullfy IUust,.aud Catalogue to the 

CYPHERS INCUBATOR CO. 
Boa *i. Wa¥llUld. N. Y. 

© 1899 SCIENTIFIC AMERICAN, INC.



JlTaltham 
Watches 

are always 
guaranteed to be 
free from any defect 
in material or 
construction. The 
makers particularly 
recom mend the 
movement engraved 
with the 
trade mark 
�, RIVERSIDE " 
Made in various 
sizes for ladies 
and gentlemen, 
and for sale by all 
retai l  jewelers. 

" The Perfected American Watch," an 
i l lustrated book of interesting intorma· 
tion about watches, sent free on request 

AMERICAN WALTHAM WATCH Co 
WALTHAM, MASS. 

S ELF=MOVI NG �  
That's the Rng
I i s h o f  t h e  
14� r e n c b  word 
Automobile, as 
the new convey
ance is called. 
Of all t h o s e 
made, the 
Winton Motor 

Carriage 
is acknowledged �h :xg�r:� �

o f.� 
ride in one is a 
delightful expe
rience. to own 
one, write for 
catalogue a n d  

Price $1,000. No A gent. . fi��r��
te

H:d��: 
carbon system at a cost of about one-half cent per mile. 
THE W I NTON MOTOR CARRIAGE CO. ,  C leveland,  Oh io .  

S I G N A LI N t}- THROUGH S P A C E  
without wires.-An article by W. Preece, describing the 
new Marconi system of teiegrapbing without wires. 
6 i l l ustrations. SCIENTIFIC AMERICAN SUPPLEMENT 
1 1  �4. Price 10 cents. For .ale by MUDD & Co. and all 
newsdealers. 

S M A L L  T O W N S  
equipped with one large 

OAL D W ELL 
TANK AND TOWER 

are provided with adequate and in
expensive water supply and fire pro
tection. Handsome CatalO{fUe PJ·ee. 

W. E. CALDWELL CO. 
2 1 7 E. Main St.,  Louisvi l le,  Ky. 

AUSTIN SEPARATOR 
Uneqnaled for 

DELIVER I N G  DRY STEAM 
by eliminating molstnre 
and condensatioll from 

L1V" STEAM. 
Also EXTRACTING 

OIL, G RE A S E ,  and ��:��mSt
�:;:;� from Ex-

Manufactured by 
A U S T I N  S E PA R A T O R  CO. 

27 Woodbridlre Street West, Detroit, Mich. 

J t itufifit  jmtritau. 
DO THIS ! 

Put a �u8cz Cyclometer 
on your wheel. It is as useful as 

s, · · · · , · · · · · · · · · · · · · , · · · · · , · · · · · · · · · e 

your watch. One measures distance. the other 
time-both are essential factors of every business 
or pleasure trip. To every cyclist the Veeefer 
Cyclometer is a necessity. 

.. Trl p " Cyclo
meter. Price� $2.00. The small 
indiclttor can be set 
back to zero, like a 
stem setting watch, af ... 
ter each trip,wttbout 
alfecting grand total 
on the large register. 
Same positive action 
as the other famous 
model. 

Its merIt has eliminated competition. 90% of modern 
cyclometers are Veeder Cyclometers. Booklets Pree. 

VEEDER MFG. CO., Hartford, Conn , 
Made for 24, 26, �s and 30 \Vheels. 

1 • 'K� THE CHARTER GAS p-�Q GASOLINE. ENGINE . :11)�� O PERATED ON GASOLI N E. ,  MANUfACTURE.D OR NATURAL GAS . 
� S E.N D  FO R C ATA LO G U E. , T E. ST I M O N I A L S  E.T C T O  

:-.� CH ARTER G AS E N G I N E.  CO. B O X 1 4 6. ST E.RL l N G  , I L L  
TH E B E ST I N  T H E  W O R L D .  1 

lIT' Handsome illustrated catalogue describing our I " P TRADE MARK D " 
E C A M O I  

B R I G HT M ETAL P R OTEOTO R.  
Colorless liquid. Eas.ly applied by  brush o r  dip. 

Dries rapidly without brusb marks. Leaves a colorless. 
invisible, strongly adhering HIm which protects the sur
face against rust aDd corrosion. Unequaled for bright 
steel parts of machinery, nickel plate, bicycles. hard
ware in stock, harness mountings, bub-bands. carriage 
lamps, etc. 
T H E  AMERICAN PEGA M O I D  CO .• 3 4 8  B'way, New York.  

s the ONLY CAM ERA 
for ALL PURPOSES. 

$5 TO $50. 

ROCH ESTER 
O PTICAL CO.  

R O C H E S T E R .  N . Y .  

fulJ l lne of twenty-three models mailed free. 

NEW LINE TO PARIS .,�.��.�.I�.�� ,�!�·I��::I����:��:(� 
hy the magnificent Twin-Screw Express S.S. Furst BlCYCLE TIRE REP AIRING. - THE 
Bismarck and Augusta Victoria. and the Twin-Screw I Mending of Single Tube 'l'ires .-A practical article i 1 I us
PassenK'er 8.S. Pennsylvania, Pretoria, Graf walc.ter- I tratinll the method of inserting 

�atcbes and plugs with 
see an� PatriCIa of 12.800 Lons. ���

r
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S H O RT E ST SEA ROUTE TO PAR I S  tained I n  SUPPLEMENT t t ll".!.  Price 10 cents. For . , sale bv Munn � Co. and alJ newsdealers. 
H A M B U R C - A M E R I C A N  L I N E ,  �------

3 7  Broadway, N. Y. 1 5 9 Rando loh  St. ,  Ch icago. 1 1 1 . 1 £alcium �ing 
HIGH GRADE W�R�?NG MACHINERY , [amp. -§ Single Machines or Coma BURNS ACETYlEN£ GAS. 

plete Equipments for No Oil, Wick. Dirt or Smoke. 

Any Class of Work. Get the Best. Price S3.1i0 
Agents wanted in e1Jery town. 

Your Co,...·espondence is Solicited. CALC I U M  K I N G  LAM P CO. ,  , I:T IIIustrat
"a�p����,?�n�

nd Prices on Waterb u ry, Conn . 

, .., J .  A. FAY &. CO. 
1 0 - 3 0  J o h n  S t . .  CINCINNATI,  O H I O  FOR ALL ABRAS IVE  WORK 

S ' 1 All varieties at lowest prices. Best Railroad 

rI:�
k
lc&r�s�:f°�rt?�le��

o
i�CJ��les �a

a
f��: ca OS Sewing Machines, Bicycles, ToolS. �C. Save 

Money. Lists Free. CHlCAGO ::\LALE Co •• Chicago, III • 

• > 

Carborundum is better than emery I be
, canse it does more work, does quicker 
work, does better work. 

T H E  CARBOR U N D U M  C O . ,  N I AGARA FALLS, N. Y .  

.r>-�.��.��.� .... �.��.�.<t.��. 

� 
TH E CRI FFI N MILL , 

r IS NOW USED OF THE � 
� BY OVER LARGEST t 
• • 

! PORTLAND CEMENT ! � MANUFACTUR£RS IN TH£ WORI,n, and there were more � 
/I. , Griffin Mills sold to Cement Manufacturers during the past � 
" year than of all the other Grinding Mills combined. 

• � Fa, ,", h;gh .. , "',,,nm. =d iIlu",."d � t The Bradley Pulverizer �:.:gu, g:-g fU: d"'ri;:�;;�, Mass. � 
.�.<t.c.>-�.c.>--�.'<..!� ••• �.��.��.��. 

B R I ST O L ' S  
R ECO R D I N G  I N STR U M ENTS. 

Pressure Gauges, Vacuum Gau�eB. Volt·· 
metprs, Amperemeters, Wattmeters, and 
') ,bermometersc, make continuous records 
Day and Night . Will pay for themselves. 
Every lnstrument fully guaranteed and 
sen1 on 30 days' trial. tr Setndfor Circulars and Specimen Chart The Bristol Company. Waterbury, Conn. 

Hold Your Scarf� 

I' .  with the Improved Wash, " burne Patent Scarf Fast-
" '"�� eoer. Useful also for fa�ten-i \1 ���t�8�:�t,

or
b:n�:li�iC])lo81� 

!: ' � .  rbl�Pfe�r���si�r::e 
d
�h�

o
;ag�fc� \', :� By mail, 20 cents u pair. Iltus-

. i trated Catalogue of th ese and 
other 'w'l'eltie�J free. � • AMERICAN RING CO. 
Box P. Waterbury. Conn. ,-�--�-

J ESSO P'S ST E E LTHB\�Er 
F O R  TO O L S, S AW S  E TC.  

W'!! .J E S SOP '" S O N S  L: �  91 JOHN S T. NEW Y O R K-

A Safety Revo lver  
will � 
GO OFF � 
ONLY at 
the critical 
moment. 

A powerful Shooting Weapon. 32 calihre. 

,U PS I D E  D O W N  

N E W 
Very short barrel. Therefore specially desirabl� for bicyclists, as it may be carried In the B I N  0 C U L A R . pocket wltbout mconvenience. De,'wriptive catalo(fUe free. 

(The TrWder.) SMITH & WESSON, DON'T 

Small as an opera glass, More �4 Stockbridge Street , - Springfield , Mass. 
, powerful than the largest Held 
glass. Send for (lircuiars. 

MAKE ANY DIFFERENCE 

SOLAR CYCLE LAMPS 

NEVER GO OUT 
Q U E E N  & C O .  

Optical a:::'�
n
rc{'f'::&: 1118tru-

1 0 1 0  Chest nut Street, 
PHILADELPHIA, PA. 

THE BICYCLE :  ITS INFLUENCE IN 
Healtb and Disease.- Uy G .  M. Hammond. M.D. A valuable and interesting paper in which the subject is ex
haustively treated from tbe followinJZ' standpoints : 1. Thp- UAe of the -cycle br persons in heal th . 2. The use of �):i��b��Y ��:��������

e
�·o.cf8�:��

e
dJ�!c\�N��ls� I To be had at this office and from all newsdealers. ! A SUCCESS BETCHA

E
u"SE SATISFY. 

1 00 , 000 I N  U S E .  
S P E  CIAL  PR ICE  This cut shows exact Burns Longest and Brlghtest and they Never 

blades • a:�z
e
llg!8i5-r"a�';,� ����t go out. Sold by dealers everywhere or 

band-forged. keen as a sword. sent anywhere in United States prepaid 
Price .honl�?� 

7� , :i,':.�?:Jnf�� upon receipt of price, $3.50. Send for 
4Sc. � five for S�. catalogue of our '99 LAM P  WON DEli. 
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:�'a , BADGER BRASS MFG .  CO. ,  KENOS H A ,  WIS.  
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