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AWARDS TO AMERICAN EXHIBITORS AT PARIS. 

J 'itutifi' �mtri,al. 
Rusata and Germany. but we lead Great Britain and 
ether countries. 

We h ave every reason to feel gratified with the re
markable showing, for it must be remembered that to 
exhibit in Paris necessitates the expenditure of con
!;liderable money for transportation of exhibits and 
maintenance. The majority of the United States ex
hibits had, of course, special representatives to give in
forml'.tion relative to their display. It is much more 
difficult for an American firm to in stall a satisfactory 
exhibit than a British or German firm. If there is an
other international exposition in the course of th e next 
ten or fifteen years, we may expect that the United 
States will tll ke lwen a more prominent part than she 
has heretofore, as she is now doin g i n  the export trade 
of the world . 

••••• 
POULSEN'S TELEGRAPHONE. 

On another page will be found a full description by 
our Paris correspondent of an invention which has not 
only added to our store of electrical apparatus an in
strument destined to take its place in,our daily life, but 

The authorit ies of the Paris Exposition have made also forcibly demonstrated that commonplace physi
some amends for their delay in opening the gates to cal phenomena, so comlUonpl ace in fact that they are 
an incomplete World's Fair, by commendable prompt- no longer remarked, when studied and fully grasped 
ness in the m atter of making awards. 'fha delibera- by a master mind,  may be applied to ends little 
tions of 121 j uries were conducted d u ring the hottest dreamt of. The invention in question is a phonograph 
months of the year, which added to the difficulty of which magnetically recordstbe sounds converted into 
passing upon eighty thousand. entries in th e time at electric vibrations by a telephone. 
their disposal. 'I'he question of the personnel of the In every college lecture room a si lllple experiment in 
j uries, their organization and the val ue of the awards, magnetism is performed , which has been so often de. 
while ipteresti ng subjects, nl'ed not concern us at the s.cribed that it should be familiar to everyone-an ex

present time; but there is one phase of the matter periment which consists in writing with a magnetic 
which is rem arkable : this is the high rank which the pen upon a uniformly magnEltized steel plate. At cer
United States has taken both as regards entries and tain places the plate's magnetism' is' enfeebled, and at 
awards. others strengthened; so that when the iron filings are 

The total number of entries was 79,712, France nat- distributed over the plate, the letters or words . written 
urally coming first with 31, 946 ; then follows the by the magnetic pen im lllediately become visible. 
United States with 6, 674. Italy w ith 3.188. Russia with Upon this simple prin ci ple of variable m�netization. 
3. 113, Germany with 2,586, and Great Britain with Poulsen's" Telegraphone" is based. Instead of a steel 
1,688 entries. Strange to say, the largest exhibitors plate, a steel wire or ribbon is employed , which is 
next to the United States were co untl'ies of ll!irior iIn- ,passed between the poles of an electro· magnet and 
portance as regards the general interest of their ex- permanently. though ununiformly, magnetized by the 
hibits; thus, H ungary had 3,304 entries, Portugal 3,381 y,arj�ble electric currents generated by the vibrations 
and Mexico 3,419, while some countries, such as Jamaica, p1"Oduced in the diaphragm of a telephone transmitter 
Port d'Espagne, Singapore and West Australia, had. by acoustic impUlses. The record thus magnetically 
only one or two entrie@. transcribed can be reproduced at a telephone receiver 

Disregarding the lower forms of award, such as by causing the wire or ribbon to pass again between 
"honorable mention," bronze medals and silver medal@, the electro-magnet i c poles, so that variable electric 
let us consider the two highest premiums, the gold currents are prod uced in the circuit to a:(Ject the 
medals and the much·coveted .. Grands Prix," which is diaphragm of the receiver. 
the highest distinction that any exhibitor can obtain Although the physical basis of the telegrapbone has 
except, possibly, by securi ng a decoration. O ur 6,674 long been known, it is none the less astonishing to find 
entries have obtained for the exhibitors no less than that the differences of magnetism in the wire or rib. 
200 Grands Prix and 642 gold medals. The "  entries bon are ,,'ufficiently pronounced, and that the magnetic 
per award," as regards the Grands Prix, wpre 33'S, and electric fore.es entering into considel'ation are in
a�';.l; 10 4as regards the gold medal. Wh ile we were tense enough to secure the result. desired. Indeed, 
orlt-percentaged by ' some of the other nations, at the Poulsen was compelled to produce a w�:rking model in 
same time the showing is· a good one when the applying fOl' his patent, in order to convince the skep
enormous number of our entries is con sidered, for we tical authorities that his invention was based on phy
follow France very closely. Her entries per award sically sound principles. 
wprp 27'3 for the Gr'and Prix and 5'7 for the gold medal. A quarter of a cen tury ago- Bell invented a device 
T h e  U lIired States exhibitors have distinguished them- which aroused no l ittle interest by reason of an ex
seh'es ill every branch of art, education, and industry. eeptional simplicity which contrasted sharply with the 
In ed u cat ion we follow France , the j ury having given m anifold phenomena of motion which it was its func
us i n  this  class 32 Grands Prix and 63 gold medals, tion to reproduce. Indeed, there is probably no other 
which is a wonderful showing. In the fine al·ts it must apparatus in the entire field of technology which trans
he said that our success is not as great as that of Ital y, mits such complex movements with such simple means. 
Germany, and Great Britain, but otherwise we have A sm all magnet, an iron core or two, a steel plate, wire 
received the largest number of awards, namely, 5 coils, and t,wo conductors, that was all which Bell used 
Grands Prix and 14 gold medals. In the l i beral arts we in transmitting the extremely intricate and swiftly 
have also taken high rank. being excelled only by changing acoustic vibrations of the human voice. A 
France and Germany, all other countries following the careful consideration of the telegraphone proves that 
United States. In the classes under this general head �. lis Danish inventor has devised an instrument which 
we took 17 Grands Prix and 41 gold medals. In is almost as ideally simple as that of Bell. 
machinery we are also excelled by France and Ger- With the invention of the telegraphone, Poulsen 
many, taking 10 Grands Prix and 26 gold medals; may incidentally have solved a problem which has vre
in electricity the same conditions prevail, France and sented unusual difficulties. What the relay is to the 
Germany exceeding us only in the number of awards, telegraph, his instrument may possibly be to the tele
the United Stat.es taking 6 Grands Prix and 23 gold phone. In telegraphy, &s we all know, the very long 
medals. In ch'il engi neering and transportation we conductors employed increase the resistance to such an 
took 16 Grands Prix and, 65 gold medals, and we are extent that the electric current can be transmitted 
agai n excel led only by France and Germany, both of only to li mited distances, for which reason a relay is 
which have wonderful exhibits in this class. In agri- used at the end of a circuit to serve as an automatic 
culture, the United States did excepdingly well, taking key for the next following circuit. The conditions are 
22 Grands Prix and 64 gold medals, but in this class we exact.ly similar in telephony. The longer the wire, the 
have to bow before Roumani a  and Russia, these coun- feebler wi ll the current be at the terminals. For years 
tries having succeeded in each carrying away over a it has been the self·imposed task of inventors to devise 
hundred prizes. In horticulr ure , forestry and sport, a telephone relay which would answer the purpose of 
the United States did fairly well, as they also did in the large telephone systems. Poulsen's apparatus 
food products. In mining and metalln rgy the United seems designed to m eet the requirements which can be 
S tates ranks next to France, taking 18 Grands Prix and exacted of a telephone relay. 
42 gold medals, in th is case distancing Germany by But the telegraph one may play not merely the part 
ltIore than 38 prizes. In furniture and dpcoration we of a relay; it m a'y even perform function!! si m ilar to 
also take it prominent position , coming directly after those of the duplex telegraph. For the last decade an 
France and Germany. We are excelled by quite a num- apparatus ·has been used to send two, and even four or 
ber of countries in textiles and clothing. In the chemi- more me8sages over a situde telegraph wire. In tele
cal industries we obtained 7 Grands Pl'ix an d 26 gold phony, on the other hand, each conversation. as a 
medals. this number being excelled only by Germany general rule, must be transmitted by a separate circuit. 
and RUll8ia. In social economy and h ygiene we take a In Germany, Sweden and England a device is used 
very high place, receiving 28 Grands Prix and 106' gold whereby it is possible to trallsmit three convprsations 
medals, coming next to FranCA. In the army and over two ci rcuits. 'I'he task of pro"iding a d uplex 
navy we did not have as good a showing as France, telephone is, therefore, uearillg its accomplishment. 

SEPTEMBER 22. tgoo. 
The problem seems to have been completely solved by 
Poulsen's collaborator, Pederson, whose invention is 
described in the article already referred to. 

Although we have not had an opp<>.rtunity of exam
ining Pquleen's telegraph one in this country, and 
although the accoun t of our correspondent is bal!ed 
largely upon tebts made at the Paris Exposition, we 
are, nevertheless, assured that the instrument bas been 
used in the Danish telephone systems with no little 
success. 

. I. , . 
)[ECHANICAL STOKING IN THE UNITED STATES. 

, Among the signs of the tillies in the world of steam 

engineering is the wonderful growth during the past 
decade of mechanical stoking. Not merely is this sci
entific method of firing being adopted for isolated 
steam plants of moderate capacity, but it is safe to say 
that mechanical stoking has come to be regarded a� a 
sine qua non in the equipment of a large modern power 
station. Just how extensive has been the growth of 
th is industry may be judged from the fact that one 
firm alone in this city; who handl e what is prohably 
the most successful form of stoker in existellcP . are 
now installing at the power houses of the Metropolitan 
Street Railway Company of this city, mechanical stok
ers for a total of 66.000 horse power of boilers, while 
they are, furthermor�, equipping over 225,000 horse 
power of boilers in various parts of the United 
States. 

These fi�ures are particularly striking when we bear 
in mind that the era of the rapid growth of the indus
try in this country has been confined almost exclusiv"ly 
to the de(!ade which is now drawing to a close. As a 

m atter of fact., at the commencement of this decade 
there were only three mechanical stokers manufac
tured in this country. and the activity which is now 
manifest in the invention and improvement of existing 
forms is due to the stimul us offered by the excellent 
results achieved by the Murphy, the Brighman, and 
the Roney types. The later forms are almost entirely 
improvements upon designs which had been patented 
either here or abroad previous to 1885. 

Equally curious is the fact that although the appli
cation of tbis industry on a large scale in this country 
is of such recent·date, mechanical stoking. as such, is 
as old as the steam engine itself. The earl iest records 
of this subject show that the first me(lhanical stoker to 
be patented was one designed by the inventor of the 
steam engine himself, and it is to the credit of James 
Watt that the design, crude as it may. have been. em
botliel! the essential features of any good mechanical 
stoker. The coal was fed at the furnace dOQr,.and as 
it 'became coked was pushed back over two �ets of 
horizontal grate bars. At the front of the furna�e it 
became coked, and the gases. from the coking fuel 
passed over the, partially coked and live fuel in the 
middle and at the back. of the grate,where they were 
completely consumed. S!lt1b, in principle at least, is 
the mechanical stoker of to-day. 

The"popularity of mechanical stoking is to be set 
down to the relative obvious advantages over stoking 
by h and. In the first place, the feeding of the fuel is 
constant and even. The fresh fuel being introduced 
only at the front of the furnace is very gradually 
coked, the liberated gases meeting with a sUPllly of 
fresh air led in by special ducts to provide the neces
sary oxygen for combustion, and the bed of incandes
cent fuel over which the gases pass Eerves to raise 
their temperature to the ignition point and secure 
their perfect combustion. A further advantage is the 
ease with which a bed of fuel of uniform thickness may 
be maintained over the whole grate surface. Further
more, there is the prevention of a serious loss of beat 
due to the necessarily frequent opening of the fire 

. doors in band firing, which not only reduces the tem
perature of the furnace by allowing streams of cold air 
to impinge on the tube sheets, but subjects the latter 
to serious strain, and is a fruitful source of leaking 
tube ends. Other advantages are the great savin g in 
labor in plants which require more than one fireman in 
firing by band , and the abatement of the smoke 
nuisance, due to the very perfect com bu stion. A 
further improvement. which is readily appreciated in 
the engine room, is the uniformity of the steam pres
sure, rendering the boiler better able to respond to 
heavy demands for steam. It iSl!tated by an inventor 
who has had more to do with the modern development 
of mechanical stoking in this country than any other 
man, that a well d esigned stoker, as compared wirh a 
haud·fired furnace, will save ten per cent in the fuel, 
while one man operating a stoker will do as much as 
two men engaged in hand firing; this last estimate re
ferring to the smaller plants. Where the boiler plant 
is of such a 8ize as to warrant the installation of coal 
and ash hand ling machinery, the reduction of labor is 
estimated by the same authority to be about seventy
five per cent. 

In view of the remarkable growth of the industry 
we are publishing in the SUPPLEMENT a series of mus· 
trated article8, commencing with the i�sue of last week, 
in which some of the most repre8entative forms 

of mechanical stokers will be fully i l lustrated and 
described. 



ENGLISH VS. .GERM:AN ATLANTIC LINERS. 
It is rUllJored in English shippiug ci rcles thet the 

Cunard Steamship Com pany are Iloing to constrnct two 
new liners, with the o bject of lowering the records for 
the transatlantic journey. recently established by the 
•• Deutschland" and .. Kaiser Wilhelm der Grosse." 
The TUmor, however, is generally discredited, since the 
English shipping companies have abandoned the con
test for speed records. The presen t  tendency is not to 
bnild faster boats, but larger and more comfortable 
vessels. This fact has been irrevocably established by 
the W h ite Star l iner" Oceanic." This vasllel was not 
built with a vie w to racing across the Atlantic at a 
tremendous speed, but was intended to carry a larger 
tonnage and a greater complement of passengers at a 
sh'ady speed with the maxi m u m  of comfort. The 
.. Ocean ic" has been such a tremendous success that 
the White Star Line have another vessel, even larger 
than t h e" Oceanic," in contemplation, and the various 
other companies, profiting by this experience, are fol
lowing suit. 

There are several salient points which militate 
against the English companies attem pting to lower the 
speed records. I n  the first p lace, the German stea,m· 
ship companies are heavily subsidized by their gov
erllluent. Therefore, they need not d isplay that eco
nomy which the English companies have to obser,'!'. 
The latter receive not a farthing from their govern
ment, and if the German companies were deprived of 
their state su bsidy, and were to continue their business 
on the same lines that they now practice, they would 
iUCllr a very heavy loss. Then again t here is the ques
tion of coal consumption, which is trou bling the Eng
lish companies a great deal just at present. It is esti
mated that if the ... Lucan ia " or .. Campania" were to 
TUl.\ at 22 knots instead of 20, which is their present ave
rage speed, they would consume an extra 300 tons of 
coal a day. This would mean something like $2,250 
over and above the present daily cost of running. Con
sequently, it wiIl be readily recognized that the Eng
lish companies wiIl not incur'such an extra heavy ex
pense for the purpose of saving a few hours upon the 
journey. 

... 1 •• 
THE TEM:PLE LIllRARY AT NIPPUR. 

The remarkable discoverie" made by the Pennsylva
nia University expedition at Nippur un der Prof. Hi l 
precht have-awakened great interest, a s  b y  these dis
"overies the history of-�nian civilization has been 
carried back to a period more than 7,000 B. C. Prof. 
Hilprecht has now returned to Constantinople, and has 
descri bed some of the chief results of this year's work 
in the old city. The library of the great temple was 
the most important discovery which was made. Prof. 
Hilprecht stated sOlUe eleven years ago that the re
mains of the library would be found at the very place 
where the discovery was made. In three months no 
less than 17,200 tablets bearing inscriptions in cunei
form characters had been found. T hey relate to busi
ness contracts, conveyances, letters, etc. The latest 
discoveri�s disclose the fact that the tablets are histori
cal ,  philolo�ical, and literary, treating of mythology, 
grammar, lexicography, science, and mathematics. It  
is thought that when they have all been deci phered, 
they will enable us to obtain a very adequate idea of 
life in Babylonia. None of the documents bear a later 
datfl than 2280 B. C. It is probable that the library 
was destroyed

-
during the invasion of the Elamites, 

which occurred at this d�te. 
Prof. Hil pl'echt considers that at the present rate of 

working, five years will be necessary to excavate and 
examine the contents of the great library. He con
siders that the u n explored part will yield 150,000 tab
lets. We know that the library was of great i m port
ance in early Babylonia, and was the chief coll ege for 
instruction in law and religion, as weH as in all other 
studies. It is probable that no exam ple of a literary 
treasure trove in the world's history, not even in Egypt, 
w ill result in so complete a recovery of the records of 
ancient civilization. The work of exploration has 
been stopped on the library in order to contin u e  the 
work at the tem ple and to complete the exam i nation 
of the southern and eastern lines of the walls of the 
fortifications. The numerous weapons were found 
along the fortifications in the lower strata. T h is af
fords material for determi ning the methods employed 
by the besieging arm i es in the bloody eal'ly period of 
Babylonian 'history. In the course of the present ex
cavations the palace belonging to the pre-Sargonic 
periods was uncovered beneath an accumulation of 70 
feet of ru bbish on the southwestern side, which 
divided Nippur in t wo parts. Prof. HiIprecht con
siders that this palace, which has a fron tage of 600 feet, 
will probably be found to be the palace of the early 
priest-kings of Nippur. The few rooms excavated have 
given valuable results in the way of tablets. cylinders 
and figurinAs. It is hoped that statues will also be 
fou nd. A large buiJdi ng with a remarkable colonnade, 
which was discovered in the first campaign, has been 

eompletely excavated. 
An i m portant tomb has also been discm'ered. The 

French expeflition has done good work at Tello. on t h e  
IQutheast side o f  the great canal connecting the Tigris 

with the Euphrates. The chief finds of the year are 
about 10,000 inscribed tablets. A third expedition that 
Germany arranged has been at work in Babylonia 
since the spring of 1899. The greatest success of the 
year is that made by the American expedition. 

• •  e, • 
DISTANT WATER POWERS. 

BY ALTAN D. ADlllS. 
Unfortunately for the average i nvestor in schemes 

for long distance transmission of water power by 
electric methods, the demonstration of financial 
suc�ess in this line has not been made as complete 
as that of engineering possibility. It seems timEly, 
therefore, to call attention to a few facts in the interest 
of the man who pays the bills. An attempt is h ere 
made to show that the fundamental objection to the 
electrical transmission of energy at high pressures, 
over long distances, under ord inary conditions, lies not 
in the limits of practical voltage, -but in the large cost 
of and material 108ses in the necessary equipment. 
The great problem that must be solved in order to 
make electrical transmission of w ater power generally 
practical, over long distances, lies not so muc� in 
the direction of higher pressures as in the discovery 
of cheaper apparatus for its transmission to towns and 
cities where coal can be had at usual prices. 

Before the wholesale transmission of energy from 
falJiug water, over long distances, is generally adopted, 
it ..... ust be shown that the transmitted energy can 
be delivered at the poi n ts of use for not more than 
the cost of the same amou n t  of e n ergy there devel
oped from coal. When those who see great advan
tages in the delivery of power at long distances from 
the place of its development have fou nd their Utopia, in 
a source of absolute l y  free water power, they wiH still be 
unable to transmit it to far-away cities, i n  competition 
with the steam or gas engine, with coal at ordinary 
prices, because of the large investment for lines and 
machinery and the labor i tem of operation. So l i m ited 
are the possibilities of electric power transmiesion, 
under the conditions im posed by long distances, that 
if cheap water power were only a single m iIe distant from 
large cities, it would not pay to transmit it, if  the 
long distance equipment had to be em ployed for t he 
purpose. In other words, the cost of, and losses in, 
the e lectrical machinery necessary for the transm i ssion 
of power to great distances more than offset the usual 
difference between the cost of water power at a cheap 
source and the cost of its prod uction at the point of use 
from coal at ord inary prices. Again, the transmission of 
power on a large scale, between distant poi nts, cannot 
be fairly confounded with the distri bution of power over 
even great areas to small consumers, si nce wide l y  scat
tered small power users are not in a position to h ave 
their power economically generated at the points of 
use. The measure of warrant for the transmission of 
power between distant points is the difference in the 
cost of power production at the points in question. If 
it is proposed to transmit the energy of falling water 
to a d istant city or great man ufacturing plant, the 
inducement to the project is the difference between the 
cost of unit energy from the water power and the cost 
of the same energy unit produced by fuel consum ption 
at the point of distri bution or use. The power of falling 
water i s  so easy to grasp, and apparently so cheap, 
that it has long been regarded as peculiarly suited to 
long distance electric. transmission. It is a matter of 
h istory that many of the best water powers in the 
United States have cost sums to develop on which the 
power delivered furnishes but a poor return. Without 
discussing the actual cost of water power development 
which often runs from $100 to $150 per delivered horse 
power, a moderate yearly price for such power may be 
assumed at $15 per horse power year. The combined 
efficiencies of the electric transmission equipment is 
62 per cent, assUlDing 90 per cent each for dynamos 
and motors, 95 per cent each for two sets of trans
formers, and 85 per cent for the line efficiency. The 
cost of water power for each horse power year de
li vered at the receiving station is, therefore, 154- 62 = 

24 '19 dollars. The cost of the electrical tram.mission 
equipment is 86'15 dollars per horse power of deli very 
capacity at the center of distribution or use at prices 
'of $25 per horse pOwer capacity of dynamos and 
motors and $10 per hOrse power for transformers, the 
total dynamo and moior capaci ty being 2'45 and trans
former 2'49 times the power delivery. Allowing $60 per 
brake horse power capacity for the mach inery of a 
steam plant at the point where the transmitted power 
is to be used, the additional expense in volved by the 
transmission equipment is 86'15-60 = 26'15 dollars per 
delivered horse power. Taking 16 per cent of this 
extra outlay for the electric equi pment gives 26-15 X 
0'16 = 4'18 dollars, the annnal charge for interest, de
preciation, repai rs, insurance, and taxes on the addi
tional investmen t per delivered horse power. Anding 
the above cost of water power and the annual charges 
just fou n d  gives 24'19 + 4 '18 = 28 37 dollars, and this 
sum, less the co�t of coal per hor�e power year at the 
steam plant, or 28-37-11-25= 17'12 <iollars, is the ex
ce8S in cost per horse power year delivered by the elec
tric transmi8sion over the cost of the !'>ame power from 
a local steam plant. In order that the electric trans-

mission may deliver power at the same cost a!! a local 
steam plant, the cost of water power per delivered 
horse power year must not exceed 11'25-4'18 = 7'07 
dollars, and' this reduces the charge per borse power 
year at the water power to 7'07 X 0'62 = 4-38 dol lars, on 
the basis of no ou tlay whatever for line cond uctors . 

This comparison assumes the same labor of opera
tion and building cost for the two stations and electric 
transmission as for the single steam plant. Turn illf' 
again to the electric transmission equipmen t, consist
ing of dynamos, two sets of transformers, motors, and 
the line conductors, and omitting from the considera
tion the line loss, the ('ombined efficiency of the other 
elements is 0-95 X 0'90 X 0'95 X 90 = 0'73, so that for 
each horse power delivered by the motor, 1 4- 0'73 = 1 37 
horse power must be suppl ied to the dynamo. The 
capacity of  each. e lement now is ,  making that of the 
motor as 1, step-down transformer 1 4- 0'9 = 1'11, step
up transformer 1' 1 1  4- 0-95 = 1-16, dynamo 1'164- 0-9 = 

1-22. On the same basis as above the cost of the elpc
trical equipment is now, motors and dynamos (1 + 1-22) 
25 = 55'50 dollars. transformers (1'11 + 1'16) 10 = 22 70 
dollars, a total of 78'20 dollars for each horse power of 
delivery capacity. The yearly charges on this sum for 
interest, insurance, taxes, depreciation and repairs. 
taken at 16 per cent, as above, amount to 78-20 X 0'16 
= 12'51 dollars. As the cost of coal at $3 per ton is 
only 11'25 per horse po wer year, for a first·class steam 
plant, the delivered power from a system of long d is
tance electric transmission is 12'51-11'25 = 1'26 dollars 
per horse power year more expensive than the samll 
power from a local steam plant, it being assu med that 
the transmission line costs nothing and t hat there is no 
power lost in it. Or, to i llustrate the case, su ppose 
t h at great central power stations could bave free 
water power if they would use it to drive dynamos, 
send the resulting energy through two sets of t.rans
formers and then i nto electric motors to be used in 
drivi n g  their regular electrical equipment for local 
service, the i nterposed dynamos, transformers, and 
motors being paid for at above prices. Should the 
central stations accept such a proposition, power deliv
ered to their regular electric generators would cost 1'26 
dollars m ore per horse power year than the val ue of the 
fuel outlay they would save, though there would be no 
line loss or cost. 

These figures are b ased on the operation of ste&.m 
engines; if gas engi nes, which only consume about 
two-thirds of the coal for an equal output, are used, 
the result is still less favorable to the electric trans
m ission. It is thus evident that no possible i ncrease i n  
practical voltage, which can only decrease but ne\-er 
do away with the cost of and losses in line conductors, 
can ever warrant the long distance electric transmis
sion of water power to points where coal CRa be had at 
common price!!, since such transmissions wou l d  not 
pay if the line dissipated no eneh!y, cost n othing, and 
water was free at the generating station. 

.... ill' 
EXPORTS OF Ji�.4N COAL. 

Exports of coal fro m tbe United States d uring the 
year 1900 are likely to reach $20,000,000 i n  value, 
agai nst $10,000,000 in 1896 and $6.000,000 in 1890. The 
figures of the Treamry Bureau of Statisti.cs show that 
the exports of coal from the United States during t h e  
7 months ending with July, 1900, are 5 0  per cent i n  
excess o f  those during t h e  corresponding months of 
last year and double thol:!e of the corresponding 
months of 1898. In the 7 months ending with July, 
1898, the exports of coal from the United States were 
2,375,451 tons; in the same months of 1899 they wpre 
3,006,032 tons, and in the corresponding months of 1 900 
they were 4.601,755 tons. D u ring the period from 1890 
to 1900 the exportation of coal from the United States 
has quadrupled, but the princi pal growth has been i n  
the years 1898, 1899, a n d  1900. W hile this gro w t h  is 
observable in the exports to all parts of the world, it 
is especially marked with reference to Ollr exports to 
the American cou ntries. To British North Amer
ica, the exports in the 7 months of 1898 were 1,788,398 
tons and in tha 7 months of 19CO. 8,253.803 tons. To 
Mexico the exports in the 7 mon ths of 1898 were 248,-
938 tons and in the corresponding months of 1900, 415,-
834 tons. To Cuba the exports have more than 
doubled, being in the 7 months of 1898, 114.655 tons 
and in the 7 months of 1900, 241,712 tons; while to 
Porto Rico t.he exports increased frOID 2,621 tons in the 
7 months of 1898 to 15,313 tons in 7 months of 1900. 
To the Hawaiian Islands, the exports of the 7 months 
of 1899 were 10,381 tons and in the corresponding 
months of 1900, 21,001 tons, thus more than doubling 
in a single year. To the P h ilippine Islands the ex
ports in the 7 months of 1898 were 4,810 toos, and in 
the 7 months of 1900.41:068 tons, or eight times as much 
in 1 900 as in 1898. 

The experiments with American coal which the 
Enropeans have made in the last two or th ree years 
seem to have proved suceessful, as the exports to En
ropp, which in the 7 months of t898 amoun ted to only 
4.1107 tons, were in the corresponding months of 1900. 
278:572 ton!'. Of this, 187 tons went to the U n ited 
Kingnom. 4.0?8 tons to Germany. 77,407 tons to France, 
and 196,950 to other European countries. 
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TllE SPIRAL-GLOBE LA.P. 

Tbe employment of incandescent lamps having 
bulbs of plain glass leaves much to be desired from.a 
hygienic point of view, because the intensity of the 
dazzling light radiated by the filament is certain to in
j ure the eyesight. Hence shades are often employed 
to intercept the rays of light, or ground glass bulbs to 
conceal the fi lament. But these remedies both in
volve an increase in the cost of current since a large 
percentage of the light is absorbed. It is necessary. in 
order to obtain the same illuminating effect, to have 
lamps of higher candle power with consequent in
crease in consumption of current. It is the object of 
the inventor of the lamp which is herewith 
illnstrated to remedy the defect and to enable 
the conSUUler to use a plai n glass lamp with
out liability of inj uring the eyesight; and to 
utilize all the current i nstead of partially ob
scuring or absorbing the light in order to ren
der the lamp serviceable. 

The new laUlp consists of a plain glass bulb 
snrrou nded by an envelop com posed of a spir 
ally-wound rod of plain glass inclosed within 
an outer protective plain glass globe. The 
effect of this combination is twofold; for al
though the main object, as above stated, is to 
conceal the filament without loss of light, the 
result is, as a m atter of fact, to increase the 
effective illnmination of the lamp, the spirally-
wo und glass rod constituting a double con vex 
lens throughou t its entire length and serving so to 

refract and diffuse the rays as not only entirely to pre
vent the ontline of the filament from being perceived 
by the eye, but also actually to increase the photo
lUetric value of the lamp in the direction in which it is 
most desirable that the light should be rendered 
avai lable. 

. 

These lamps, which have a most pleasing and beauti
ful effect, are now being manufactured in England by 
the Spiral Globe Limited, of 28 Bush Lane, Cannon 
Street, London, E.C., and on the Continent by Johann 
Kremenezky, of Vienna; while companies are in pro
cess of formation to manufacture t.he lamps under 
license of the Spiral Globe Limited i n  other European 

countries. 
• ••• • 

AN AUTOMATIC OVAL WOOD DISH KACHINE. 
Oval wood dishes are exceptionally good and i n ex

pensive receptacles for butter, lard, cheese, berries, 
and the like. and are for t.hat reason very widely used 
by grocerymen. A lUachine h as recently been p l aced 
upon the market by the Defiance Mach ine Works, of 

Defiance, Ohio, which is ilesigned to make these dishes 
as quickly and 
neatly as only a 
g ood automatic 
machine can 
make them. 

The machine is 
supported by a 
massive f r a m  e 
c o r e d  i n  t h e  
center and pro
vided w i t  h a 
broad floor- base. 
The knives elU
ployed consist of 

a revolving cut
ter wh ich cuts the 
dish by a single 
conti nuous cut; 
and two facing 
knives for shav
ing off the snrface 
of tbe block be
tween each cut 
of the dish-knife 
and mak i n g  the 
disbes of uniform 
size, with straight 
edges. 

but is opened. the ea.rriageean be moved horizontally 
in either direetion by rack and pinion, which is used 
to save time in moving the carriage forward when 
commencing the cut or moving the carriage back after 
the last dish has been cut ready for the next block. 

The screw-feed is driven by cut gears and is auto
matic. Afterthe block has been placed in the ch uck 
the carriag.i is fed forward by band-wbeel to tbe point 
wbere the cutting is to begin; and the nut is tben en
gaged with tbe screw by it con venient band-lever. Wben 
tbe block is fed forward, eacb revolution of the cutter 
produces a disb, u ntil the entire block is consum�d .  
Wben the last dish i s  cut, tbe nut i s  automatically 

THE SPIRAL·GLOBE LAMP DISKEKBERED. 

opened and the feed arrested, so that the carriage can 
be moved back ready for the next block. The feed can 
be adjnsted for dishes of different thiekness and can 
be stopped at any point while the machine is in mo
tion, simply by lifting the feed-pawl. 

The capacit.y of the machine is 75,000 dishes per day 
of ten hours. The material used is generally maple; 
but any odorless wood can be used of !!ufficient 
strength. 

••••• 
'rhe Study oC Rivers. 

Great attention is DOW being given in Germany to 
the problems caused by the flow of rivers, and an ex
tensive experimental station called the" Flnssbau La
boratori um" has been set up at Dresden in conn ection 
with the great technical school of that city. It is u n
der government control, and was founded with the idea 
of bri nging scientific methods to bear upon the flo w of 
rivers. A large room is set aside in the basement of 
the Dresden Tech nical School, and here, elevated some 
4 feet above the floor, is an iron trough or tank 7 feet 
wide and 2 feet deep, reaching the full length of the 
room. At the upper end of this trough a large tank is 
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pla.eed with appliances for permitting tbe water which 
it contains to flow into the trough in any required 
volume, so as to exactly imitate the even flo w of a 
river. The trough is filled with sand, and the course 
of the river 'is laid out at angles down the trough 
through the sand, and various experi ments are tried. 
The banks are prot�cted by small bags of shot. The 
water flows at a certain speed, and the places wbere 
the bottom is washed out can be easily studied. The 
sand, which is carried mechanically by the water, is 
run over ribs, behind which the sand is deposited. 
The water is then pumped back i nto the tank. 

Sand of various colors is used for showing tbe exact 
position of the deposit of the sand wash in tbe 
rivers. This affords an easy means of deter
mining the rate of erosion and deposit. The 
effects of freshets, or the sluggish flow of dry 
autumn, can be i mitated at w ill. New chan
nels can be produced artifically by a sudden 
flushing of water. Dams, breakwaters, piers, 
docks, bridges, etc., can be built 'and the effect 
noted when the water is turned on. The sAn d  
washed o u t  o f  t h e  trough can b e  caught by the 
tin ribs, gathered up and measured; the quan
tity of water being known, it is a simple matter 
to determ ine the amount of sand carried per 
cubic foot. The tank can then be cleared of 
sand and gravel and stone substituted, thus 
giving another class of phenomena. With the 
aid of maps and contours, various sections of 

more important German rivers can be laid out.· Prof. 
Engels, the director, duplicates every curve, bu ilds 
every crib and breakwater, and then turns on the 
water at the ordinary rate of flow of the river under 
in vestigation. 

According to The.New York Sun, a miniature stretch 
of the Elbe has j ust been completed, and the cribs are 
all accurately placed and their banks are held i n  placo 
with bags of shot .. After the water was turned on,  
Prof. Engels showed how bars were built up and wben 
the channels were deepeni ng, where hollo ws were be
ing fllled in, etc. He was then able to determine 
where a new crib m ight serve to preserve a deep chan
nel and at the same time cause the river to deposit Its 
sand in shallows, and where the river might well be 
filled up and add to the usefulness of sbore property. 
In each case where a change was thought to be desir

able, experiments w ith piers and cribs were made to 
see if they were effective. By this means all of the 
rivers of Germany can be studied in turn on a sUlal l 
scale at practically no expense, and saving the cost en
tailed by a great engineering work which proves use
less. The special aim of the experiments is  to regulate 

.---

the rivers in snch 
a way that they 
will keep their 
owIi channel clear 
and deep enough 
without dredging. 
It is belie ved that 
there i s. a great 
fnture for t h e 
w 0 l' k and it is 
thonght that the 
time will c o m  e 
When al l rivers 
will be regulated 
by the advice of 

river experts who 
have studied in 
this or sim ilar la
boratories. 

••• 

'£ h e cal'riage 
by w h i c h the 
w o o  d block is 
beld is gi bbed to 
the main frame 
and fitted with a 
powerful chuck 
w h ich grips tbe 
block. The ch uck 
j.s opened a n d  
closed by a hand
wheel and screw 
to receive blocks 
of different sizes. 
A screw extend 
ing through the 
frame is connect
ed with a quick 
opening and clos
ing nut to engage 
and disengage the 
["ed. When the A .AOHINE FOR FORMING OVAL WOODEN DISHES AUTOKATICALLY. 

'£EN new style 
motor cars are to 

be placed on the 
Fifth Avenu� el�
vated branch of 
the B 1"0.0 k I y n 
R a p i d Transit 
Company's s y s

tem as soon as 
they are equi pped 
w it h  the electric 
motors, One re
ceived a trial re
cently, w h i c h 
seeUlM to be sat
isfactory. I t i s 
built on l i n  e s 
s i m i l  a l' to the 
cross-seat c a l' s 
now run on the 
East New York 
l ine, except that 
each seat holds 
only one passen
ger. Aisle. 1'00111 
is saved by plac
ing the s e a  t s 
about a foot be
bind each other 
at a sliiht angle. 
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POULSEN TELEGRAPHOlfE. 

BY SPEOIAL PABIS OORRESPONDENT OF THE SOIBNTIFIO AlIBBIOAN. 
One of the most interesting devices exhibited at 

the Paris Exposition is the telegraphone invented 
by the Danish engineer, Valdemar Poulsen. The 
principle of the apparatus will be understood 
from the diagram, Fig. 1, in which E is an 
electro-magnet of small dimensions, placed 
in a telephone circuit ineluding the bat
tery, B, microphone transmitter, M, and re
ceiver, T. The poles of the electro·magnet 
are very near together, with just sufficient 
space to allow the steel wire, a b, to pass ; 
the wire may be dra w n  for ward so as to 
bring its successive portions between the 
poles. The wire used is steel piano-wire 
of about rltr inch diameter, and it advances 
at .the rate of seven or eight feet per second. 
The arrangement resembles that of an ordi
nary phonograph in which the wire, a b, re
places the wax cylinder, and the magnetic 
flux between the poles, the stylus. T he 
sound is recorded in the following man ner : 
when the microphone is spoken into or 
otherwise receives a series of impulses, the 
electric impulses set up in the circuit cause 
variations of current in the coils surround
ing the electro'magnet, �nd i n  consequence 
the magnetic flux between the poles under
goes a series of variations corresponding to 
the origillal sound waves. These magnetic 
pulsations act in turn upon the steel wire 
as it passes along in front of the poles, and mag· 
netize it transversel y ; each . part of the steel wire thus 
preserves its part of the m ag-netization, which depends 
upon the strength of the flux at that instant. The 
magnetic trace upon the wire th us corresponds exactly 
to the orig-inal sound waves. It remains only to rE'!
produce the record ; this is done by connecting the 
receiver to the terminals of the electro-magnet and 
passing the wire again between the magnet poles, in 
the same direction as befoT and at about the same 
speed. As its magnetization varies from point to 
point its movement bet ween the poles causes a varia
tion in the magnetic flux and sets up a series of pul
sating currents in the circuit, corresponding in form 
of wave with the preceding, and thus a sound m ay be 
b eard in the telephone receiver which corresponds to 
the origi nal. 

M. Poulsen had constructed several different types 
of . th e  telegraphone before reachi n g  the form now 
shown at the Exposition. With this instrnment, the. 
soun d  as heard in the receiver is very distinct and is 
entirely free from the disagreeable scratching noises 
generally heard in the phonograph. The illustration 
and diagrams, l!'igs. 2a, 2b, and 3, show the general 
appearance of the instrument and. the disposition of 
the various parts. A dru m  about 15 inches long and 5 
inches in diameter revolves between two supports fixed 
to a metal base ; at one end of the cylinder is a p ulley 
which receives a cord passing below to the motor. I n  
this case a n  electric motor is used, conn ected w i t h  the 
main lightin g  circuit. The drum is of brass and has a 
spiral groove in its surface in which is wound a con
tinuous layer of steel piano wire about rl'rr i nch in dia
meter : the wire makes about 380 turns. The carriage 
containing the electro-magnet slides upon a rod which 
extends across between the brackets. The electro
magnet, shown in section in the di agram, has its cores 
formed of soft iron wire about i� inch in diameter, sur
rounded by electro-magnets about ! inch long, wound 
with fine w i re. The poles are brougJlt near together 
and the ends are shal'pened and slightly curved on the 
inner surfaces so as to partly embrace the wire. The 
coils are surrounded by insulatin g  materi:-J, which 
consolidates the whole. The magnet, M, is hell1 above 
the w ire upon a support, S, and into it is fitted a con
tact-piece, C, carrying a fleXi ble cord for the current. 
To guide the magnet along the wire by the points 
alone might injure these, as they are some
w h at delicate, and accordi ngly a guiding 
arrangement has been provided which 
consists of a steel knife edge, K, fixed to 
an arm in the rear ; the arm is fixed to a 
brass sleeve, B, which slides upon the 
main rod. I n  this way, the carriage, 
w h ich rests also upon the sleeve, 

·is guided 
by the k n ife-edge. 'fhe arrangement de
vised by Poulsen to bring back the car
riage to the starting point is simple and 
ingenious. As the cylinder turns the car
riage is thus guided to the end of its 
course ; at this poi nt is fixed an inclined 
plate, S, carried on an arm, seen also to 
the left of the i l lustration. The pro
jecting piece, T, of the lever, H, strikes 
the plate and the ma gnet carriage is 
tilted back in the· direction of the arrow ; 
the Jever then engages with a catch, E. 
It will be setln that if the carriage is 
now moved to the right, the rear arlll, A, 
will be lifted by the weight of the car
riage around R as a center. This causes 

the button, R, to engage with a wire, P, which is wound 
spirally around the rod, 0, and as this rod is revolved 
by a pulley the carriage is brough t back to its starting 
point. The chain, shown at L, serves to hold the mag
net off the wire when not in use. 

In order to reproduce conversations with the utmost 
distinctness, t.he wire-wound drUID mdst be rather 

Fig. 4. -POULSEN'S RIBBON TELEGRAPHONE. 

rapidly rotated. Experience has shown that a velocity 
of 1 '64 feet (0 ·5 m.)  per second gives the best results. A 
con versation of one m i n u te in d uration could, therefore, 

M 

Fig. 1 .-DIAGRAlIrI SHOWING PRINCIPLE OF. 
POULSEN'S INVENTION. 

Fig. 2a.-TOP-PLAN VIEW OF THE WIRE-WOUND 
DRUlIrI AND RECORDING lIrIAGNET. 
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Fig. 2b. · ·SECTION O F  WIRE-WOUND APPARATUS. 

be recorded on 98 ·4 feet (30 m.) of wire, which is ap
prOXimately the capacity of the instrument illustrated 
in Fig. 3, But, for the ordinary requirements of life, 

Fig 3.-POUI.SIN'S WIRI TILIGBAPKOliB. 
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this time is far too short. Longer conversations are 
recorded and reprod uced by means of the apparatul 
shown in Fig. 4, in which a very thin, flat steel r i bbon, 
resembling a telegraph tape, takes tOe place of the 
wire. The ribbon, A, passes from one roll over a stan d
ard mou nted in the middle of the apparatus to a 
second receiving roll. Upon the standard the electro

magnet-not shown in the illustration-is 
mounted, the two poles of which are ar
ranged transversely to the ribbon. The 
principle is the same as that of  the in
strument previously described. Although 
the layers of the ri bbon are tightly rolled i n  
a coil ,  t h e  magnetism o f  o n e  layer exerts no 
influence whatever upon the magnetism of 
the adjacent layers. 

A conversation once magnetically recorded 
can be repeated indefinitely. Experiments 
which have been .made show that a con
versation can be reproduced from one to 
two thousand times without any perceptible 
diminution in clearness. 

To efface the record, it is  necessary only 
to pass a current from a few cells of battery 
in the circui t  of the electro· magnet, when 
the magnetization of the w ire is equalized 
and it is ready to recei ve another record. 
Poulsen recently presented an account of 
the telegraphone to the Academie des Scien
ces, in which he explai ned its principles. He 
also noted an i nteresting experi ment which 
has been made by h is assistant, M. Pederson, 

who has charge of the instrument at the Expo
sition ; this is the registering and reproducing of 
two separate con versations on the same wire. Two 
electro·magnets are used, whose windings are combined 
so that each is insensible to the record produced by the 
other. The first electro-magnet has its windings con· 
nected in series, and the second i n  opposition ; u nder 
these conditions the records produced by the two mag
nets may be superposed and separated at will. The 
superposition of the two magnetic curves has the effect 
of a resultant in each point of the steel wire, but as 
one of these components is always neutralized by one or 
the other of the receiving magnets, it  is seen that by 
using one or the other set of magnets, the first or 
second series of componen ts may be received, that is to 
say, the first or second conversation. 

The telegraphone is already in practical operation in 
several telephone stations in Denmark, and by its use 
telephone messages may be received and kept i ndefi
n itely. A subscriber may thus receive messages which 
have been sent in his a'bsence. 

'I'he MaJert Accumulator. 

A new type of accumulator,.designed by Dr. Majert, 
of Berlin, is coming i nto use in France, and is now be
ing m ade by a firm near Paris. In this battery, the 
negative plates are of the Faure type with lead grid 
u pon which the oxide is pasted ; a second form has a 
grid formed with borizontal projections, which are 
bent up after the active matter is applied, thus hold
ing it in place. The construction of the positive plate 
is the m ai n  characteristic of the system ; it is of the 
Plante type, being of solid lead upon which a layer of 
peroxide of lead has been formed ; this form is consid
ered as more solid and will permit of discharging at a 
greater rate, while> at the saIDe time a great capacity IS 

. obtained ; however, to realize these advant ages, a great 
surface m ust be obtained within small dimensions. The 
usual method of doing t'lis is to make a plate with a 
grea.� n umber of grooves, but this is somewhat difficult 
10 practice. With the plate cade by the Majert pro
cess, fOI" a battery of one to three hours' d ischarge, tho 
grooves are about ! inch deep and -lTi inch wide, separ
ated by -lTi inch. A plate of this kind cannot be ob
tained by m oulding, and the method of forcing it 
throug-h a die by hydraulic pressure involves too great 
an outlay for d ies and power. In the Majert process a 

traveling cutter is used, of special form, 
which cuts the required groove in the 
plate ; an arrangement is used to take out 
the shaving perpendicularly at each cnt. 
The plate is placed on 'a perfectly pl!\.ne 
table, and to keep the lead flat a roller 
passes over it in all vance of the cutter. 
The plate is thus cut on both sides ; the 
tool can m ake n inety courses in one 
minute. The arrangement is au tomatic, 
aud one workman can attend to two 
plates. To cut a plate having 100 square 
inches surface requires about ten m i nutes, 
making fifty to sixty plates per day. 

• • •  
PROF. HAECKEL, of Jena UniversU.y, 

and .David J. Walters, a law student, are 
about to start to find the pithecanthropus. 
Mr. Walters intends to pursue· his inves
tigations in Java an d w ill arrive in that 
isle before the great evolutionist. The 
pithecanthropus if found will be of great 
value, as it will tend to supply the m iss-
ing link in the evidences of evo) u tion. 



®orresponilence . 

A TIp Crom an I nventor. 

To the Editor of the SCIENTIFIC AMERICAN : 
Under the heading " T i ps for In \'entors,"  the matter 

in your issue of July 21, 1900, reminds me of a very 
e le ver all-round i n veutor of t.be name of Alexander 
B 'Hr, with whom I had tbe benefit of being intimate 
IV ui le serving wy apprenticesh i p  as mechanical en
g i neer in Glasgow. Scot land. 

Mr. Barr, or . . Sand y " Barr, as his intimates used to 
call h i m, styled h i lllself .. Inven tor for Man ufacturers, ' I 
and had a large clientele of manu facturers who used to 
cowe to him with their sorro ws, and Barr generally in
ven ted some device to help them out. 

I was in his sanctum one day, when a large egg 
sh ipper called and told Barr he wanted a better way 
of packin � eggs. Barr talked over the ex isting methods 
of egg pa c k i n g  with him, and before he went prom ised 
to show him someth ing new in that line i nside of a 

week. 
After the packer left, Barr turned to me and said, 

., 'V hat wou ld you select in nature to hold an egg 1" 
. . I don't know, " said 1. 
, .  You would never select a sun-flower, would you ?" 

said Barr. 
• , I think a t ul i p would be better, as far as shape is 

concerned ," I repl ied . 
. .  Al l  right," he said. .. Make a three-leaved tul ip  

out  of wire, w i t h  s prings a t  the base of the leaves for 
adj U JtmAnt. and of such a size to hold an egg of ordi
nal'y di mensions comfortably. " 

I set to work under bis  i nstructions, and the result 
was called " The Barr Patent O vifer. " O v u m-egg, 
and f .. ro-to carry-th us deri ved. 

T h ree wire tu l i p leav es were fastened at an angle of 
1 200 on a p iece of boa rd , and held an ef!g very securel y . 

Fwm t h e  t ime tbe egg sh i p per left Ban's office till 
we !lad the first experi mental egg holder finished was 
sOll..ething like t wo and a half hQurs. The holder was 
s u bs!'quent Iy bougbt by tbe egg sh ipper, who paid 
£250 for it .  

S i llce then I see it has been improved u pon by su b
stituting two oval wire leaves, without any spiral 
spri ng at the base, b u t  the first idea was gotten from 
natu re. E. A. SUVERKROP. 

Ph i ladelph ia, Pa. , A ugust 21, 1900. 

THE NEW ERA OF THE AMERICAN SAILING VESSEL. 
BY WALDON FAWCETT. 

Basi n g  the conclusion on the d evelopment of the past 
few years t.here is  noth ing extravagant is the prediction 
that American sai l ing vessels wil l  ere long have fu l l y  re
gained their supremacy among tbe world'8 wind-pro
pel led craft. Statistics _how, to be sure, that the de 
crease of A merican sail tonnage bas been, d uri ng the 
past fe w years. proportionately as great as tbat of other 
marit ime nations, but this is due almost solely to the 
passing from existence of old wooden hul ks. which' are 
now arri ving at the termin ation of their period of use
fulnpss in great numbers. Tbe otber side of tbe pic
tUl"P is va8t 1y d i fferen t. Tbe problems presented by 
b i � h  priced fue l an d  otber conditions have proved 
t h a t  t here is yet a field of work for the sailing vessel, 
a u d  five- and six-masted wooden schooners and steel 
sai l i ng vessels are being constructed to meet tbe ne w  
req uirements, and doubtless t o  prove, in their way, 
qu ite as successful and profitable as their predecessors. 

These n e w  vessels are considerably larger than the 
cl ipper sh ips with w h ich American shi pbuilders 
startled the shi pping world about the middle of tb e  
century. In fact, most of the steel sai ling vessels now 
bei n g .  turned out at  Bath, Me.-long famous a s  the 
hOl lJe  of the c l ipper sh i p- ·are in excess of 350 feet i n  
len g t h ;  wherpas the " Great Repu b l ic, " t h e  largest o f  the 
01<1 c l i pper ships. was but 325 feet long and carried 
but  4,0l10 tons as agai nst 5, 000 tons, which is the aver
ag-e capacity of the new vessels. T h e  sailing vessel s  of 
recent construction , both wood and steel, have made 
some wonderful speed records and have easi ly dis
con n ted the per formance of th at one-ti me pri d e  of the 
sh i p hui lders. the. " Red J'acket, " wbich sai led from New 
York to Mel bon rne , 12. 720 miles, in  69 � d ays, or the 
" So vereign of tbe Seas, " which covered 5,391 m i les in 22 
days. 

It l1I ust not be su pposed that the sai l i n g vessel of 
steel con struction,  or rather metal construction, is an 
absolute innovation, Early in 1883 there was l aunched 
at the sh i pyard of Jo h n Roacb,  at C hester, Pa. ,  the 
. .  T i l l ie  E. Starb uck, " a full rigged iron sh i p, the first 
m eta l �ai l i ll g  sb i p built in the Uni ted States and one 

'of the fi rst turned out anywhere in the worl d. T h e  
. .  Star b u c k" was also the first sai ling vessel i n  the world 
to carry metal masts. S h e wl! s 273 feet in  length, 42 
feet beam. ann 26 fet't depth of bold. She was of some
w h at over 2,000 tons burden and cost $150,000. The 
seaworthi ness of the iron sa i l i ng ship was ear ly proved 
by t h e  behavior of the , . S tarbuck " in a terrific gale 
aron nd the Fal kland Islands. when her iron wasts 
neither broke nor stranded, and the general efficiency 
of this class of craft is attested by the fact that the 
ves�el i n question is to-day trading around the world. 

As to whether the lately renewed activity in the 
constrnction of sai l ing vessels is to be permanent or 
temporary t here is a wide divergence of opin ion, e,-en 
among men in the sh ipping world, and consequently 
it is equally uncertain w b etber tbe steady decrease in 
the sai l  tonnage owned i n  the U nited States can be 
stemmed. To present figures showing accurately the 
extent of this decrease is  well-nigh im possi ble because 
of the manner in w h ich the governmental statisti cs are 
prepared , For instance, whereas there are o wned in 
the Uuited States 13, 300 sailing vessels, aggregating 
1, 825,000 tons b urden, in all comparisons they are in
cluded with tbe unrigged craft, such as canal boats, 
and thus the total appears as 15,89 1 vessels of 2, 388, 000 
tons. Regarding tbe iron and steel sai ling veslSels, the 
statistics are, however, presented in detail and show 
that there are o wned in America 120 vessels of this 
class, aggrega ting u p ward of 174,000 tons burden. 
This is about one-eigbth the tonnage of the steam 
vessels of iron or steel construction owned i n  tbe 
country. 

Thfl full  meaning of the discovery of n e w  usefulness 
for sai l ing vessels is in no w ise better attested tban by 
a glance at the condition of the sh ipbu i ld ing ind ustry 

on the coast of Maine-long the center of tbis brancb 
of the i nd ustry. Shi pyards which had been closed 
for years bave been re-opened d uring the past twenty
four montbs and otber p lants have been i m provell in 
equ i pment and materially en larged. In 1890 tbere 
were com pleted at Mai ne yards vessels aggl·egating 
almost 75,000 tons b urden , but the i ndustry gradual ly 
decli ned u lltil  i n  1897 tbe total output was b u t  5.000 
tons. In 1898. however, the revival set i n  and the year 
closed w i th a sho wing of al most 30,000 tons. The total 
passed tbe 50,000 ton m ark fo!' tbe calendar year 1899, 
and during that year the port of Bath alone turned 
out almost 40,000 tons. 

I ndeed, the port of Bat h has, si nce the renewal of ac
ti vity, regai ned the first ran k among tbe shi pbui lding 
centers on tb is side of  the Atlant ic . D u r i n g  tbe fiscal 
year which ended J u n e  30, 1899, Bath bu i l t ' wore mer
cbant tonnage tban any otber customs district i n  t he 
U nited States, an d  moreover she bui l t  more tonnage 
of th is character tban was turned out in any entire 
State of th e Union, save Mai ne. Only th ree districts 
in tbe U n i ted States turned out more than 20,000 tons. 
The sh owing is as fol lows : .Bath, 43 vessels, aggregating 
46, 693 tons ; Pb i ladel pbia, 37 vessels, aggregating 37, -
625 tons ; C uyahoga (Cleveland , 0.), 13 vessels, aggre
gating 34,467 tons. Bath is also, in proportion to popu
lation, the lead ing sbip·owning city of America, there 
being 12 tons of shipping per person owned in that 
city. 

Tbe steel sailing ships, which are, of course, by far 
. the Illost interest ing of all the craft of tbis  ch aracter, 

have all been built by tbe firm of Artbu r  Se wal l & Com 
pany, of Bath . Tbe Se wall yard was first establisbed in 
tbe fi rst quarter of tb is cen tury, and since tbe launch
ing of tbe brig " Diana" i n  1823 more tban a bundred 
vessels have been turned out. Abou t six .  years ago tbe 
Se wall yard was transformed to a plant for bu i ld i ng 
steel shi ps, and "tbe " D ir igo, " t h e  first vessel of this class 
wh ich t bey com pleted, bore t he d istinction of bei ng 
the first steel sail ing vessel ever built in America. Tbe 
steel for th i s initial vessel was importpd from Glasgow , 
b u t  the material for the later vessels has been secured 
i n  Alllerh'a. Tbe " Dirigo" has already made some re
markably speedy voyages. 

Tbe steel sai ling shi ps " E;rski ne M. Phelps," .. Arthur 
Sewall," and " Ed ward Sewal l , "  w h ich fol lowed the 
. .  Dirigo " from tbe . yard of Sewal l & Com pany, are 
each u p ward of 3, 000 net tons bUl·den. In general de
sign all three are practical dupl icates . The .. Arth u r  
SewalI" may b e  taken as  a fair exam ple. She i s  354 feet 
in length over all, 45 feet beam and 25 fept deptb of 
hold. When loaded she draws about 22 � feet of 
water. 'l'h e  whole construction of the vesse l is strong 
and rigid, and she will  fully Illeet the requirements of 
any of the classification societies. S h e  is a t wo-decked 
ve&sel ,  and both tbe lower and main decks are con
t in uous, extending throughout the entire length of tbe 
vessel. T h e  mai n  deck is p lated th roughout, and the 
lower deck for about 200 feet amidsh i ps . 

T wo commod ious steel deck bouses are provided . 
One is 46 feet in length and the other 26 feet,  whereas 
eacb has a width of 18 feeL In the former, w h ich is  
located forward, are t he crew's q narters, consisting of 
twenty bertbs, the gal ley e!! gine and boiler room and 
coal bunker. Tbe other deck hous!', located amidship, 
contains six rooms for the petty officers, and a carpen
ter's shop. In the poop, aft, is a large, handsome ly 
furnished cabin for the captain. Here, also, is tbe din
i n g  room, and adjoini ng it the mai n  saloon. Opening 
off the mai n hallway also are the officers' staterooms 
and lavatories and bat b-rooms. On the poop deck 
above is still another house, w i th accommodations for 
several passen gers. The " Arthur Se wall " will  carry 
5. 000 tons dead weight on the draught above m entioned. 
She ha!< a neat sai l p lan and each of ber fonr masts i s  
100 f!'et or over above the m a i n  deck. The lower 
masts and topmasts are of steel in one length . Sorne 
of tbe span are also of 8teej �  i nc lud ing the th ree lower 
yards on each mast. The vessel cost over $150, 000 and 
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is sailed by a captai n , four mates, engineer, sail maker, 
cook, ste ward. t wenty seamen and eight boys-thirty
seven men in all. 

Tbe "Ed ward Sewal l," the fourth and last of the steel 
sbips to be turned o ut up to date by the SewaI ls, is 
only sligh tly larger tban the sbip " l\l'tbur 8ewal l " 
j ust described, but  is tbus entitled to rank as tbe larg
est steel sailIng vessel ever built  in America . Sbe &Iso 
is shipen tine rigged and is 355 feet in length, 45 feet 
beam, 28 feet depth and 23 feet draught. Sbe is Ii. twO:
decked vessel witb poop and forecast le and two deck 
houses for the cre w and don key boiler. Her lower 
mast and topmasts are of steel ,  each in  one p iece, alld 
measure 1 10 feet above deck. Th e vessel carries a 
total of thirty-fOUl' sails and cost over $160,000. 

The wooden sai l ing craft have in the i r recent in
creases in size fully kept pace with the development 
wh ich h as cbaracterized their steel prototypes. When 
it was proposed t o  bu ild a fi vEl-masted schooner as a suc
cessor to tbe th ree- and four-masted cra ft wh ich had 
been in service for man y years prev i ous to 1898. the 
suggestion was laughed at i n  many quarters. Never
theless five ·masted vessels were constructed and proved 
a success. The same propbecies of fai l ure greeted the 
plan, later. to construct a s ix- masted schooner, but 
the fal l of 1900 w i ll see tbe entrance into commission of 
tbe first latter class of carrier . 

The pioneer five- masted schooner was the " Nathaniel 
T. Palmer. " She is 285 feet in length , 44 feet beam and 
22 feet deep, and spreads 10, 000 yards of canvas_ A 
v!'ssel wh ich ,  wben sbe we n t in to co m mission early 

in 1899, was the largest fOffl and aft scbooner ever con
structed for ocea n service, was tbe fi ve- masted craft 
constructed by H. M. Bean, of Camden, Me. , for Capt. 
J. G. CrOWley, of Tauntori, Mas�. A n U lli ber of capi
talists are i n terested w i t h  Capt. C rowley in t.his large 
vessel whicb cost $90: 000, and the vesse l  men w h o  bave 

. been ta l ki ng of the speedy decl i l le  i f  not total d is
appearance of wooden sai l ing vesse ls have had some 
d ifficulty in reconci l ing with tbeir t beories the fact 
tb at such men as Hen ry W. C ram p, of the large Phi la
delphia s h i pbu i ld ing fi rm, are among t ho · e who have 
put money in this and otber s i lllilar ven t u res. 

Tbe fi ve-masted schooner .const ructed at Cam den , 
Me. , is 3 1 8  feet i n  lengtb, 44 feet beam and 21 � feet 
depth . 'rbe spread of can vas a�gregates 10,OUO yard s 
and tbe vessel wil l  carry 4.0UO tons of coal on a d raugbt 
of 23 feet. The frame of  the vessel is of Virginia oak, 
and the plan ki ng inside and out of Georgia pille. 
There 11 '·e five Oregon p i ne m asts, each 112 feet long. 
The diadJeter of the foremas t is 29 inches, w h i le eacb 
of the other four masts is 28 i nches in diameter. The 
vessel is l ighted tbrou�hout by electrici ty and heated 
by stearn , and has all the latest i m proved pqu i pments, 
inc l ud in� steam steering gear alld t wo 6, OOO-pou nd an
chors. Like a n u m ber of other large schooners of th is 
class, she is engaged i ll the coal trade between Ph i la
delph ia anll N e w  Eugland ports , 

'rhe fi ve- master had scarcel y  been com pleted ere 
Capt. Cro wley opened .negotiations with Mr. Bean for 
the construction of a s ix- masted schooner, and work on 
this monster craft was commenced in the autumn of 
1899. T be vessel, wb ich wil l  cost wben com pleted 
$100. 000 and w ill have a capacity fOl' carry i ng 5,500 
tons of cargo, wil l  be ready to enter se r vice late i ll t he 
sum mer of 1900. Tbe h uge schooner is 330 feet i u  
length, 48 feet beam, 22 fee·t deptb o f  hold, an d · w i l l  
d raw 2 4  feet o f  water when loaded. H e r  lower masts of 
Oregon p ine are each 116 feet lon�, and her topmasts 
are eacb 58 feet in lengtb. Wire rigging will be used 
excl usi vely and four com modious houses are provided 
on deck . The pumps on the vessel are capab le of tbrow
ing 1 , 000 gallon!! of water per m i n u te, alld the ch ains 
and ancbors are exactl y the same size as those placed 
on the ne w battlesh i p , .  Kearsarge. "  

Perhaps t h e  subject o f  the n e w  era dawning for Am
erican sai l in g craft should not be dismissed '  wi thou t a 
word regard ing tbe i ncreased attention w h ich the Navy 
Departme n t  is devoting to training sh i ps. T h e  re
model i n g  of the " Hartford" h as lately  attracted consid
erable atten tion , but of far greater moment is thfl n e w  
traini n g  sh i p " C hesapeake, " lately com pleted at the 
yard of the Bath I ron Works, at Bath,  Me.  The 
. . Chesapeake " is  the first sheathed vessel bui lt  i n th is  
country, a n d  t h e  on ly sai l i n g  vessel t bat has been bui l t  
for tb e  Un ited States N,wy s i nce the s ix t ies. 'r ile shi p. 
which is ful l - rigged,  is 225 feet in length ,  37 feet heam. 
bas t bree decks and 16� feet draugh t and 1; 200 tOi lS  
d isp l acement. Sbe will  spread 20, OUO square feet of 
canvas, 

• I • •  

The Meeting oC the AssocIatIo n oC OfHclal AgrIcul
tural ChemIsts Cor 1 900. 

In harmony w i t h  the vote of the executi ve COllJ
mittee, the seventeentb an n n al meeting of the Asso
ciation of O fficial Agr icu lt ural C hemists wi l l be held 
in Wa�hington , D. C . . begin n i n g  Fr i day , Novpm h!'l' 
16, and continuing o ver Saturday and Mon d a'-, 17 It. d 
19, or unt il the business of the association is COlli
pleted. 

The authorities of Col um hian U n i versity have ex
tended the tiourtesy of the University lecture hall for 
the various sessions. 



SBPTEMBER. 22, 1900. 
Ulenee l'f'� 

A facfoty for Hqnid . air ill ' being ereotect at LOe An .. 
&,eles. Cal . •  for retrigeratinlr purposes. 

The monument to Lavoisier. erected by international 
subscription ,  was unveiled at Paris, July 27, in the 
presence of a large number of scientitlc men. 

The superintendent of Yerkes Observatory, G. W. 
Ritchie, has recently perfected a device which renders 
it possible for astronomers to use the ordinary visual 
telescope for photographic astronomy. The device 
consists of a color screen that can be adj usted to the 
lens of a powerful telescope, thus adapting it for pho-, 
tographic use. 

Among the American tlrms which received the 
, .  Grand Prix " at the . Paris Exposition was the Smith 
Premier Typewriter Company, for their machines. 
The Prix was awarded at the highest rating of the 
j ury. the machi ne Ipading all the others as regards the 
n U ll! ber of points allowed. " Jessop's Steel " was also 
awarded a Grand . Prix. The firm's exhibit was m uch 
the same as that made at the Chicago World's Fair. 
The fa mous tool steel has taken over twenty highest 
exhibition awards. '.rhe Jeft'rey Manufacturing Com
pany, of Colu mbus, 0., have been awarded a gold'medal 
at the Paris Exposition for' their elevating, conveying, 
and mining machinery. 

At a recent meeting 01 the Soci�t6 FranQaise de 
P hysique, M. Henri Villard announced that he had 
succeeded in giving a radio-active property to bis
w uth, by submitting it to the action of cathode rays 
in a Crookes tube. The best result is obtained by 
taking the metal as the anode, and the regions which ' 
are most exposed to the action of the cathode rays are 
found to be the most active. The experiment mav also 
succeed by using 'the bismuth as the cathode, a"nd in  
this  case the region from which the rays depart is  found 
to be the least active. Lastly, the bismuth disinte
grated and carried to the walls of the tube is also rad io
active. The activity communicated to the bismuth by 
an experiment which lasted about one hour -is very 
fepble, and is quite inferior to that of uran i u m .  It is  
neverthelpss sufficient to permit of verifying by photo
graphic means the fact that the rays from the bismuth 
wil l  traverse black paper or aluminium. or the two 
together. This action appears to be permanent, for at 
the end of a month it had not appreciably diminished. 

The color reaction of Klunge, obtained 'by the addi
tion of cupric sulphate and sodium chloride solution 
to an aqueous solution of barbaloin, has been regarded 
as characteristic of aloin.  E. Uger tlnds, h owever, 
that the red color developed is not due to barbaloin at 
all, but to the accompanying iso-barbaloin ; pure barb
aloin obtained by repeated recrystallization does not 
give this reaction, but the iso-barbaloin thus separated 
gives an intense violet-red color. Uger goes further, 
and employs the reagent of Klu nge to purify barbaloin -
from its accompanying iso-compound, beati ng tbe aloin 
with solution and collecting the crystals which , separ
ate on cooling. In this way an aloin is obtained which 
ceases to react with Klunge's solution,  and is, accord
ing to the author, pure barbaloin. When recrystl\lIized 
from' methylic alcohol, it is of a paler color than the 
im pure aloin ; it gives no color reaction either w itb 
Klunge's reagent or with HNO.. Its triacetyl-tricloro
com poond melts at 164 8° C. '.rhe author is examining 
Cape, aloes. which he finds to contain barbaloin, as well 
as another aloin dift'eriug from those hitherto described 
by him.-Comptes Rend us. 

Tht' Rev. J. M. Bacon; of England, has invented a 
dot and dlloSh system for the purposes of signalling from , 
a balloon, and has recently been carrying out some ' 

interesting and exhaustive pxperiments , from the car 
of a bal loon, to endeavor to establish communication 
with  the earth beneath. He ascended, in company 
with two other aeronauts, to a height of 2,000 feet. 
Su;opel l ded at the. end of a wire, some 300 feet below 
the car, was a large cracker, such as is eUi ployed in 
pyrotech nic displays. This cracker was fired from the 
car by the passalte of an electric current. The aero
nauts observpd the tllloSh and then timed the seconds 
that , t'lapsed before the echo was heard. About five 
seconds passed and then reverberati ng rolls of thunder 
were distinguished, lasting some twenty seconds. The 
noise, owiL'g to the clear, rarefied atmosphere at that 
he isrht was deafening. The balloon, at a height of 
6;500 feet, then dri fted over Aldershot, and attem pts 
were made to com municate with the military camp 
beneath. Slung below the car was a concerti na·shaped 
contrivance, controlled frOln the car by strings. These 
were suddenly jerked in a manner similar to that in 
which a telegraph operator actuates his  key, and loud, 
interm ittent sounds were transmitted from tbe instru
ment. Owing to the tendency of sound to travel up
wa.rd, some time elapspd before the signals reached the 
earth below, and then tbe wldiers transmitted their 
replies by means of the heliograph. , Once the commu
nication had' beed established, no difficulty ·was experi
enced in the transmission of the signals. The aero· 
naois, however, were p�zzled somewhat in reading the 
bright heliograph tlashes at tha.t hltitude, owing to the 
8asluta fQllewiD&, eaeh other iow8what rapidly. 

I ti,utifit )m,ritla. 
Enclaeerllllr Note .. 

There are 100 tlrms in Germany engaged in the 
acetylene industry. Most of the burners are made at 
Nuremberg. '.rhere are no less than 26 small towns in 
Gerrnany lighted by acetylene gas; The first p lant 
of this kind for lighting small to wns in Germany was 
erected at Hassfurt, a town of 2,500 inhabitants. 

The United ' States monitor " Wyoming " was 
launched on September 8, at the Union Iron Works, 
San Francisco, Cal. 'l'he event was made a feature 
of the semi-centen nial celebration of California's ad
mission into the Union. Little more than the hull of 
the .. Wyoming "  is tlnished, but work is being pushed 
forward rapidly. 

For some little time the air cars on the Twenty.eighth 
Street and T wenty-ninth Street cross-tow n  lines of the 
Metropolitan Traction Company. of New York city, 
have not been in use, and the old horse cars were re
surrected. Now, however, the rails on these streets 
have been replaced by heavier ones, and a new road� 
bed is being built. When the work is completed, the 
horse cars wil l  be taken oft', and new and heavier air 
motor cars wi l l  be substituted. In the new cars the 
heaters are much larger than in the old ones, and the 
machinery l ies low down in the truck, thus giving 
great stability to the car. A number of new cars have 
arrived i n '  New York, and are being tpsted on the 
Eleventh Avenue tracks. ' The storage battery cars on 
the Thirty-fourth Street Ii,ne are run in considerable 
n u m bers, and the service is fai rly  satisfactory. At 
places there seems to be some difficulty in starting the 
car when there it<! a heavy load. 

It has long been known that wood dissolves in con
centrated acid, and that the solution on further dilu
tion and boi l ing passes into dextrose. One could not 
start with di luted sulph uric acid" however, as then 
by-products would form, which p,revent  the isola.tion 
and subsequent fermentation of the dextrose. Alex
ander Classen has, however, now made the observation 
that ordinary chamber �cid ,may be applied under cer
tain conditions; and the observation has a: inore . general 
interest. If one part of sawdust is mixed with � part 
of acid of 55° or 60° Bau me, a greenish mass results, 
w hich, on extracting, does not show any sugar. But 
when we compress this mixture, the reaction begins, 
and a good deal of dextrose is formed. The pressure is 
kept on for half an hour, until the mass has turned 
d ark and hard. Four parts of water are then added, 
and the broken-up pulp is boiled for about twenty 
,minutes to complete the i n version. This method thus  
avoids the necessity of baving to use concent rated 
acid, and t here is, further, a saving in acid.  The re
sul ting dextrose is described as very good. 

Fuel .is now bei n g  man ufactured i n  Lon don out of 
mud, street refuse and sewage, for sale to the poor. A 
chemical process has been invented by which all this 
waste material is so treated that it i s  rendered com
bustible. Mud has been withdrawn from the Thames 

-at Millwall, treated chemically and com pressed in bri
quettes, that in appearance closely resem ble blocks of 
dull ebony or bog oak. This m ud has been proved to 
have a calorific val ue of 7 ·52 pou nds. It burns read i ly, 
exhales a wiuimum of swoke, and leaves only 25 per 
cent of firm ash. The street sweepin gs are m ixed with 
a small  percentage of cheap chem icals, pressed into 
blocks, and steri l ized by being SUbjected to an in tense 
heat O'f about 400° I!'ahrenheit. This fuel prod uces 
great heat, burns freely with little smoke, and leaves 
very l ittle ash. The sewage when su bjeoted to this 
chemical process and pressed into b riquettes looks l ike 
the best ooal, so deep and rich is its I!able character. 
This last fuel can be manufactured at the low cost of 
two dollars per ton, and is equal in every way to the 
cheaper coals. Li cenbes have been granted . to man u- . 
facture the fuel froln these hitherto waste materials, 
and wo\·ks are shortl y  to be Instal led upon the rivel·'S 
banks at Barking. ' 

Montan wax is one of the distillation products of 
. lignite, w hich Voo: Boyen \lO W  see ms to have obtained 

in a fairly pure state. The raw m aterial can be pre· 
pared in two ways. The lignite is h eated modei·ately 
And slo wly, and steam of 250° C. i s  passed through the 
retort ; the product, carried over with the steam, melts 
at about 70° C. Or the l ignite is ex tracted w i t h  ben
zene or mineral oil, w hen a black or brown mass is ob
tai ned. When this raw material  is a gain heated up to 
300° C. and treated w ith steam of 250° C., a crystall ine 
yellow su bstance results, which was,  so far, the best 
Montan wax known. It resem bles paraffin, b ut is very 
easily saponifipd. With potasr,lium chloride it forms a 
salt, which, dissolved i n  ligroin,  yields a fair ly  pure sub
stance, melting, . at 84°. At any rate, redissol ution in 
alcohol, and distillation over acetate of magnesia, does 
not' raise the 'melting point  any higher; and the an
alyses which Von Boyen made agree pretty well with 
the formula CuH ••  O..  The wax would thus essential l y  
reprpsent a fatty acid o f  an exceptional ly  high order. 
Von Boven calls the acid cerbtinic acid., Its 6ccrirrenee 
seems t� be restricted to lignite. The acid can be di. 
tilled without undergoing rleoom position , which is 
noteworthy, considering the 29 carbon atoms in the 
1001"111 •• -

ISs 
EI� •• I Note •• 

Consul Hughes reports from Coburg. July, 1900 : In 
the Mittheilung des Vereins f11r Local und Btrassen
bahnwesel1 , will be found an interesting paper giv
ing details as to the way in which goods traffic iii man
aged in three German 'cities-Gera, Frost, and Sprem
burg. They are n.ot large places, but industrially very 
active; especially ill textiles. The power used on the 
tramways is electricity or steam ; the goods are tran!l
ferred at the station o nto smaller trucks, or the ra i l 
way cars are taken over the town lines. A t  Frot;t 
there are three morning and three afternoon deliveriet!. 
At Gera perambulator cars, ' with tlangeless whee!.! 
apart frow guide wheels, have beeu tried with indiffer
ent success. All these plants have been worked w i t h  
a profit for several years, a n d  though people have 
gru m b led, the uti l ization of tramways for the goods 
traffic has points w hich cannot be dism issed without 
due consideration. 

While the new Electric Railway in London is work· 
ing smoothly and without the slightest h i tch, the Un
dergound Railway in  Paris is experiencing llIany vicis
situdes. There have been several accidents, fO'rtu n
ately unattended with any loss of l i fe. The other day 
recorded a veritable chapter of disasters. First t he cur
rent broke - down, and the train had to stand still  in  
the tunnel for about an hour aDiI a half. A li tt le  later 
the tlrst carriage of a train running from Vincennes 
to the Porte Maillot caught fire at the Basti l le St ation, 
through a spark from the electric motor. The wood
work blazed merrily for abo ut  a quarter of an hour, 

. but  the company's servants succeeded in subj ugating 
the tlre.' I n  the evening anO'ther and llIore serious l1cci
dent occurred, also at the Bast i l le Stat ion,  through 
the derailment of the end carriage of a trai n.  T here 
was a panic among the passengers, of whom about 
ten were bruised and shaken. 

A'ccord irig to The Electro-Technical Gazette, German 
, electrical works s b o w  great increase. Ou March 1 last. 

there were in operation 652 electrical works, against 
489 the previous year. One hundred and tw'enry-two 
works were i n  progress of construction, of which 17 
were to be read y for operation on .Ju l y  1. Twenty- se\·en 
of all the works were completed before 1890 ; '  all the 
others were constructed within the last ten years. The 
num ber of places with electric l ight exceeds that of 
places i l lumi nated by gas-9oo against 850. The largest 
electrical plant is at Rheinfelden,  w i th 12. 360 k i lowatts. 
Then fol low one at Berl i n ,  9,230 k i lowatts ; one at Ha m
burg, 7,290 ki lowatts ; one at Munich,  6 .110 kilowatts ; 
two others at Berl in,  of 5,452 and 5,312 kilo watts, re
spectively ;  one at S t rasbu rg, 4, 955 kilowat ts ; two 
others at Berlin,  of 4. 676 and 4,655 ki lowatts, respec
tively ; one at Chorzon. 4, 310 ki l lowatts ; one at Fran k
fort, 4, 152 ki lowatts ; one at Dresden, a, 580 ki lowatts ; 
one at S tu ttgart, 3, 208 kilowatts ; and another at Ham
burg, 3, 150 ki lowatts. All the electrical  work,s suppl ied 
last year 2, 623,893 i ncandescent lamps, 50,070 arc lamps, 
106,688 horse po wer for electrowotors, etc. 

Polyphase alternate, current machinery, which has 
been so m uch used on the Continent and in Amprica, 
is slowly making its way i n to England.  It has al
ready been in troduced to a small extent i ll coal m i n E'S. 
The pol yphase motor was worked out .in the first i n
stance, because, when the early electric l ighting sta
tions for towns had been laid down, i t  was found that 
w h i le thO'se which had been instal led with alternate cur
rents could distribute energy very con veniently, they 
were at a great disadvantage i ll the matter of power 
supply. Tbe alternate current mo-tor of those days 
was l ike the gas engine ; it was necessary to run it u p  
t o  a certain speed to get i t  into synchronism with the 
current it was to make use of before it would work, 
and hence would not start without  special arrange
ments. So a mach ine was designed i n to which t Wb 
currents, each alternating. followed each other at in
tervals or' a small fraction of a second, prod ucing a 
magnetic fipld, wb ich revolved, and which d ragged 
a properl y designed arllJature after it. T h is was fol
lowed by a motor, in w hich three cu rren ts followed 
each , other in the same way. Diphase and mult iphase 
genarators were also dpsigned to generate t h e  currents 
ill succession, as reqnired. The great feature of the 
polyphase apparatus, so far as coal m i ning is edn
cerned, says The Col l iery Guardian, is the fact that 
the motor h as no com m utator, and no brushes bear
ing on it, and breaking circuit.  T here is, therefore, 
no sparking i n  the sanie way as there is with the con
t i n uous-current motor. �'or starting purposes, how
ever, the machiue requires the i lJ sertion of a resist
ance in its armature circuit, in order that thl;' start ill�  
tO'rque m ay he sufficient, and this necessitates the 
add ition of sl ip rings on thp shaft. s i l ll i iar to tbose 
through wh ich the current is taken from the alternat
ing cnrrent mar-hine. The resistance is gradually re
moved as the motor gets up !lpeed. j ust as t h e  start ing 
resistance of  the conti nuous-current 'motor, and is en
tirely cut out w h en the motor is in synch ronism. It is 
possible for sparkin lr  to take place at the contact be
t ween these ringli a�d the conrlllctQrs, but the chanee 
is never so great as with the continuous-current motor 
eollHDQta.tor. 



PARIS EXPOSITION-AUSTRIAN PALACE . 
The Austrian Palace is next t o  that of .the United 

States in the grDup of natiDnal buildings Jacl.ng ,on the 
Seine. It represents a type ,of architecture' which pre
vailed in Austria during the eighteenth centu.r�, 
knDwn as the " Barocco " style. The pDrticD abDve the 
main entrance has tWD cDlumns ,on each side, and abDve 
the balustrade rise a corresponding pair of pilasters 
supporting the rDDf,cDrnice j ,on either side ,of the 
pDrtico is a narrDW window, 
with ornamental irDn wDrk, hav
ing in frDnt a richly ornamented 
vase. The main fac;ade hall alsD 
a very handsome fDuntain ,on 
each side, which adds greatly  tD 
the effect j the upper basin, sur
mounted b y  a sculptured grDup, 
is of shell-fDrm, and frDID this 
the water falls intD a large basin 
belDw. On the sides and rear of 
the building the lower windows 
are semicircular fDrm, surmDunt
ed by grDtesque heads j abDve, a 
series ,of pilasters rises to the 
opper cornice. The rDDf is  bor
dered by an ,ornamental balus
trade. interspersed with trDphies, 
with the Austrian eagle ,on each 
CDrner j in frDnt, upon the cor
nice, is seen the national cDat ,of 
arms. Ornam ental shrubs are 
placed arDund the b uilding j in 
the frDnt is a h�dsDme balus
trade at the ed� ,of the quai, 
with a large group at either end. 
The sub·structure cDnsists of 
several arches ,of sDlid CDnstruc
tion. ,ornamented with grotesque 
heads . 

J tieutifit �meritall. 
pouches, marking stam p�, etc., and mDdels of d ffferent 
tYPElIl of pDstal . WagDns� . · .  Another ca,se rep'r�sents , the 
t{>legraph instruments used, shDwing keys, Morse 'regls
ters, cables, batteries, etc. , and a third case cDtltains 
telephDnes and cables. OppDsite is a H ughes printing 
telegraph with electric mDtDr. A large roDm in the 
rear is devDted tD the exhibits ,of m ineral waters of 
Austria, with views and phDtDgraphs. 

The rDDms ,of the u pper flDDr ,open intD the rDtunda 

SaPTltMSRIt. 22, I<}OO; 
from Bpain bas r�ulted in a great fall ing·off of the i!"!· 
dustry, which would have probably declined entirely i f  
if had not been for the discovery of iodine, which 
saved the kelp trade frDm extinctiDn ' fDr a time, out 
finally iDdine ' was ,obtained in large' quantities frDm 
Ohile as a by·prDd uct ,of sDdium nitrate, and this suc
ceeded in material ly decreasing the commercial value 

, of .kelp_ Kelp was fDrmerly made of tWD kinds ,of weed. 
the fuci and the laminaria. Kelp is nDW made en

tirely frDm tWD kinds of drift
weed. of which " tangle " is less 
susceptible tD deteriDratiDn than 
the other varieties. It is tDrn 
u p  and driven ashDre during the 
w i nter gales. It is cDllected and 
stacked in heaps usually ,on fDun
datiDns built D.f stDnes rDunded 
by the actiDn ,of the waves. It is 
arranged so that air will have 
free accE'SS tD the heaps. 

A flight ,of steps leads tD the 
main vestibule j ,on each side is 
a piece '. of ancient tapestry, in 
frDnt ,of which is a large brDnze 

GRAND STAIRCASE, PALACE OF AUSTRIA, AT THE PARIS EXPOSITION. 

The bur'1ing usual l y  begins in 
May, prDvided there has been 
nD wet weather, and cDntinues 
during the summer mDnths. The 
kilns are m ade ,of SDds Dr stDne, 
and, accDrd ing tD The English 
Mechanic, vary frDm 12 tD 20 
feet in length, and frDm 2 tD 3 

feet in breadth, and 1 fDot in 
depth. They are usually built  
,on a plDt of grass and are fed 
with the dried weE'd wh ich yields 
abDut a fifth ,of its weight of 
kelp. The fuel is placed in the 
ki ln and the seaweed is spread 
lightly ,over it. The seaweed is 
stirred cDnstantly u ntil the kelp 
is in  a semi ·fluld state, glD wing 
like mDlten metal. It is then 
allDwed tD CDDI, and when taken 
,out ,of the kiln appE'ars as a 
hard, heavy su bstance ,of a dark 

bust. That on the left represents the EmperDr 
Francis I. , and that ,on the right t�e Empress 
Maria Theresa j bDth busts were executed by Mes
serschmidt, in the eighteenth century. A secDnd 
flight of steps leads up tD the main rDtunda, frDm 
which rises the handsDmely . ,ornamental staircase, \ 
shDwn in the iIlustratiDn, leading tD the . upper stDry . . 
TD the right ,of the main rDtunda is a circu lar recep
tion rODm, richly ,ornamented and furnished ; the 
mantel is in carved onyx and t h e  central table has a 
top in polished ,onyx five feet in d iameter. The rDom 
contains a fine Inarble bust ,of the Em perDr Francis 
JDseph, su rrDunded with ,ornamental plants. The cor
respDnding rDom tD the left is finished in Empire style, 
with mahDgany panels rising tD the cei ling. It has a 
frieze in oil, representing allegDrical subjects, and CDn
tains tWD paintings by Austrian artists. On one side 
,of the rotunda are 

by a series ,of arches j thDse in the rear contain a cDl
lection ,of paintings by Austrian artists j in anDther 
rDom is seen a silver plaque ,offered tD the EmperDr 
Francis JDseph by Arth ur Krupp ,on the DccasiDn 
,of . the. Jubi lee ,of 1898, and a gold w riting set presented 
by the EmperDr tD General de Beck, chief ,of the Etat 
Major. AnDther rODm cDntains a cDllectiDn ,of weari ng 
apparel, embrDidery, arms, and other ,objects frD1I.l 
d ifferent regiDns, including tWD life- sized figures repre
senting inhahitants ,of the Ragusan district. 

• • • • • 
Kelp Burning In the Hebrides. 

The manufacture ,of kel p  frDm sea weed was at one 
time an impDrtant SDurc.e ,of revenue in the h i gh lands 
and islands ,of SCDtland. Large q uantities of it were 
required in' the last century fDr the man ufacture ,of 
soap, glass. and almD. The introduction ,of barilla 

gray cDlDr. It is then brDken 
intD p ieces of !< u i table sizes and it is shipped to market. 
In Norway t il e ke'lp is burned tD ash and it real izes its 
full value. 

• 1 . '  • 
'rb e  Movement of Swi88 Glaciers In 1 899. 

Prof. Forel, Prof. Lugon and Herr Mu ret hav� j ust 
cDmpleted a report upon the mDvement of the glaciers 
in Switzerland during last year. Seventy-three glaciers 
in all were ,observed j in ten cases there had been an 
advance, and in sixty-th ree cases a retreat. The 
tendency ,of glaciers to dim in ish is thus rendered evi
dent. The glaciers which had increased in 1898 re
mained stationary in 1899. The ,only Swiss glacier 
w hich manifests a steady and certain increase is the 
Glacier de BDveyre in OantDn Valais. The two Grin
.delwald glaciers, w h�ch until recently were decidedly 
stable, have begun tD decline. The lower ARr glacier, . 

which remained 
statiDnary 0 n t i l  
1893. has now re
treated 75 f e e t .  
On the Eiger gla
cier, for the first 
time since it was 
measured, a di
minutiDn w as Db
llerved j it has re
treated 2 3 0 feet. 
Out of thirty gla
ciers observed in 
the Valais twenty
two have shown a 
decided r e t  r e a t 
durin!!: the year, 
three a probable 
decrease and ,only 
four an evidence 
,of increase. 

• • •  

tWD c a s e s CDn
t a i n i n g man u
scri pt m u s i c  ,of 
Beethoven, M ,0 -
zart, and 0 t h e  r 
musicians ; h e r  e 
are alsD a n umber 
,of fine bronzes, 
i n c l u d i n g a n  
eq uestrian flgure 
of the Emperor 
LeDpDld 1. in an
tique bronze. In 
the rear is a hand
sDmely furnished 
room containing 
views ,of Vienna j 
the cDrresponding 
room ,on the right 
contains a collec
tiDn of the head
ings of al l the 
principal Austri
an journals, ar
ranged in cases, 
and alsD. a collec
tiDn of ancient 
newspapers j one 
of these, the "Dia
riu m " of Vien na, 
dates frDm 1758. 
On the right side 
,of the rDtonda are 
a number ,of cases 
representing the 
pDstal a n d  tele
graph service ,of 
the Austrian gDV
ernment. In ,one 
,of these are seen 
various models ,of 
city letter boxes, TilE PALACE OF AUSTRIA, " STREET OF NATIONS," l'ARIS EXPOSITION. 

THE first trip 
,over the th ird-rail 
l ine ,of the Albany 
and HudsDn Rail
way, ,of HudsDn . 
N. Y.,  was made 
on A u g u s t  20. 
Power fDr ,operat
ing t h e  r D a d 
was 0 b t a i n e d  
f r ,0 m t h e com
pany's new 'water
pDwer p I a n t at 
Stuyvesant Falls, 
and the tell,t was 
s a t i s  f a c tOry in 
every respeJt • .  It 
is stated that a 
speed �f 60 m iles 
an hOIJr was made 
at till-e�. 
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MODELS IN AUSTRIAN SECTION 

OF THE PARIS EXPOSITION. 
In the civil engineering section 

of the Paris Exposition are to be 
seen a n um ber of models show
ing the public works which have 
been carried Ollt  in different 
countries of Europe. The Aus
trian . exhibit contains two mod
els of this kind, which illustrate 
a seriel! of improvements lately 
inaugurated in Vienna. The first 
of t h ese is the Metropolitan 
Railway system, which is now 
practically finished. For several 
years the need of a rapid transit 
system w as fel t  i n  that city, and 
a n u m ber of projects were stu
died. The Empero.r Francis Jo
sep h ,  in his ann ual discourse of 
1891 ,  expressed the wish that the 
affair might be carried out in 
the near future. This  led, in 
fact, to active pre parations o n  
the part of t h e  government. T h e  
idea of the Metropol i ta n  was n ot 
only that of transportation with-

tiva pow�, lumcient adherenee 
and . capabI� of going around 
sharp corners. As will be noted 
the locomotive has th ree pairs 
of driving wheels and a front 
and rear truck ; it has no tender, 
the su pplies being carried upon 
the locomotive ; its design is in 
general that of a modern type 
of European heavy locomotive, 
with all the recent improve
m ents. In order to decide what 
kind of train it was best to use, 
the committee examined the sys
tems in use at presen t  in Berlin, 
London, Liverpool and New 
York, and came to the conclu
sion that the cars used on the 
New York Elevated present the 
grea test advantages, the stops 
being but fifteen seconds, w h ile 
at Berlin and London , w here 
com partment cars are used, the 
stops are thirty seconds. Ac
cord in gl y the American type of 
car was adopted. The train is 

MODEL OF LOCOMOTIVE USED ON VIENNA METROPOLITAN ROAD. 
made as short as possible, the 

first-claE's cars being suppressed . A system of vacuu m  
brakes, m anufactured by Hardy Brothers, o f  Vienna, 
is used. The trai ns run from 5 :00 A. M. to 1 1 :00 P. M., 
and when the system is entirely finished, the interval 

in the city li m its, but also to make con nection with the 
subm'bs, even those at some d istance ; i t  was to be 
nsed for freight transportation and to supply the city 
with provisions. With this in  vie w, the work was car
ried out  on a large scale . .  The l ine is double 
t rack throughout, with a n  extensi ve signal 
system. Two large main stations h ave been 
erected ; the first of tpese is at Heiligstadt, 
on the Francis-Joseph line, and the second 
at  Htltteldorf-Hacking, on the West libe. 
The system i ncludes four  diffel'ent sections, 
w h ich have a total of about 16 m iles. The 
first is a suburban line which passes from 
Hei l igstadt to th e  western part of the city 
and thence to the suburbs. The Belt line, 
the second , runs parallel to the first as far 
as N tlssdorf, then skirts the city to Gump
endorf, joining the l ines of the Vienna valley 
and that of Vienn a-Trieste. The third sec
tion, that of the Vienna valley, leaves from 
Htlttel dorf and follows the ri ver to the Cus
tom House, with a j unction to the Prater
stem Place ; it m akes connection with the 
Vienna-Warsaw and other main lines. The 
last section is that of the Dan ube Canal, 
starting from the Custom House station ; it 
follows the canal to Hei l i gstad t, with a 
branch line to the Belt railroad. The first 
three of these l ines are now ('om pleted and 
the fourth is to be finished next year. The 
construction was carried out w ith great diffi
culty and expense, uwing to the natu re of 
t h e  ground to be passed over and the neces
sity of satisfy ing the different conflicting in
terests, but the work of the fi rst three lines 
was finished i n  
t h e  beginn i n g  
o f  1897. Ac
cording to the 
c o n  fi guration 
of the ground 
to be passed 
over, the ]jne 
is i n  s o  m e 
places elevat
ed , a n d in 
oth ers it runs 
i n  a tunnel or 
cut_ The ele
vated portions 
a l' e generally 
su pported u p
on a viad uct, 
and it is only 
i n  a fe w places 
in t.he outlying 
d istricts where 
it r u n s  on an 
e m b an kment. 
o v e r certain 
w i (I e streets 
metal bridges 
have been con
st ru cted;  these 
are bal lasted 
to deaden the 
Hound.  

laid out under conditions which differ considerably 
from those of a ,main l ine;  the gradtls reach two per cent 
and the stations are very near : together. It  is neces
' sary to provide heavy locomoti ves, having ·great trac-

A VIEW OF THE CAR. 

between trains will be from 3 to 6 minutes, 
with 12 min utes on the Belt line. 

The erection of the various stations of the 
road was carried out in  consu ltation with 
one of the lead ing architects of Vienna, M. 
Otto Wagner. Besides the two main depotfl 
of Hfitteldorf and Heiligstadt and that of 
the Custom House, are those of Gersthof, 
Herllals and Ottakring, for passengers, and 
that of Michelbeuern for market products. 
There are n umerous way-stations u pon all 
the lineR. At the main stations fi ve or six 
platforms are provided, one for each line;  
they are joined by underground paS$ages in 
most cases. For the lines below the level, 
the superstructure is, relatively light, and 
contains only the d ifferent offices ; for the 
o\'erhead lines a structure of m uch larger 
size is erected . 

.. f • • • 
CONEY ISLAND'S CENTRIFUGAL RAILWAY. 

That diiicoveries and i nventions of great 
scient ific i m portance are often applied to the 
purpose of contributing to the pleasure of 
the amusemen t-seeking public is proved 
clearly enough by the mechanical toys and 
scientific curiosities sold in the shops of our 
large cities. One of the most remarkable of 
such appl ications of scientific methods, re
markable chiefly for the size of the appar
atus employed and for the curious phenome

non presented , 
is to be found 
in the Boy tOil 
c e n t r i f u g a i 
railway, which 
has been add
ed to the at
tractions 0 f 
Coney . Island. 
It can be safe
ly said t h a t 
t h o s e  w h o  
have ridden in 
one of the cars 
of t h i s  odd 
road of Boy
ton's have been 
very strongly  
in: pressed with 
t h e  meaning 
of the t e r ill 

" c e  n t r i fugal 
force." 

In the illus
tration will be 
seen a well-exe
cuteq model of 
the locomotive 
and train used 
on the Metro
poli tan . T h e  
road has been THE BOYTON CE NTRIFU GAL RAILWAY, SHOWING THE CAR ' AT THE HI GHE ST POINT OF THE LOOP. 

The rail way 
consists of an 
elevated in clin
ed track (, Il I'V
ing u p w a  I' d 
and down wllI'd 
near its m id d le 
to form lUI oval 
loop, the verti
cal or major 
axis of wh ich 
is 24 feet long 
and the hori
zontal or m i nor 
a x i s  20 feet 
long. The carl< 
u sed are 6 feet 
long by S feet 



wide, and are supported by two driving wbeels l foot tn 
diameter, arranged in tandem to rUll u pon a single cen
tral rail on the u pper surface of the ties. Four auxiliary 
wheels 6 inches in diameter, running upon two rails 
secured to the under surface of the ties, are also em· 
ployed. When i n  motion a car .retaint; the upright po
si tion exactly as would a bicycle, the auxiliary wheels 
being used only to steady the car when the velocity is 
very small. 

The h ighest poiut of the railway is 35 feet from the 
ground ; and between thili point and the beginuing of 
the oval loop is a stretch of track 75 feet in length. 
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CROSS SECTION OF THE TRACK. 

The car is hanled up by a cable to the point of maxi
mum elevation and is then cut loose. With a con
stantly accelerating speed it plunges down the incline 
of ·75 feet, dropping a distance of nearly 35 feet i n  this 
brief interval, whirls around the loop, and reaches the 
station after running up a heavy grade, whereby its 
speed is considerably  reduced. So great is the velocity 
of the car when it reaches the end of its downward 
plunge of 75 feet, that, at the hi::hest point of the 
oval, it is held against the track i n  opposition to the 
for(le of gravity. by the, centrifugal force alone. If  a 
bucket of water be swuug around at arm's length not 
a drop will  be lost, provided the motion be swift 
enough. And the passt'ngers in the car can no more . 
fall head long from their seats than the water in t he 
whirling bucket. 

The six- inch auxi liary wheels running on the under 
rails  would prevent the car froJu flllling when it  
reached the top of the oval.  But such an accident, 
even wi thout the auxiliary wheels, could haru ly  occur. 
si nce the centrifugal force is al  ways greater than that 
of gravitation. 

A representati ve of the Scn�NTIFIC A MERICAN who 
rode in the car stated that although a chain was 
stretched across his body w h i le seated i n  the car to 
hold him in, in  case of  accident, at no time dur
ing the ride was he brough t in contact with the chain, 
but that at all times he felt h i mself held firmiy i n  the 
seat by centrifugal force alone. 

• •  1 .  
The " Deutschland " Again Break s  the Eastward 

Record. 

Each successive trip of the " Deutschland "  seems to 
carry with it II. new record. The most memor able 
ocean voyage. so far as speed is  concerned, was that of 
the .,  Deutschland " and the .. Kaiser Wilheltn del' 
Gr08se." which left New' YOI'k September 4, in close 
cOlIl pany. and for a considerable portion of their 
voyage were i n  plai n sight of each other. Although 
iL was not a race i n  name, it was in fact. The 
,. Kai�er W i l hellIl der Grosse " left an bour earlier than 
the ., Deutschland," and the latter overhauled and 
passed her, and made a record passage of fi ve days 
seven hours and thirty-eight m i nu tes, the average 
speed bei ng 23 36 knots, and she would probably have 
done better had it not been for the fact that in the 
flrst day's run there was a moderate sea and a slight 
fog. The sU(lceeding days she logged 535, 540, 549, 545, 
and 306 knots. The " Deutschland " beat the " Kaiser 
Wilhelm der Grosse " by five hours and twenty-seven 
minutes between the Sandy H ook lightshi p  and the 
Lizard. The previous record of the .. D�utsch land " 
was five days eleven hours and forty-five minutes, 
consequently the eastward transatlantic record was 
lowered by four hours and se ven lIlin utes. 

• ' e  . •  

THE Pri ncess of WaIfS  has presented to the London 
Hospital the wonderful apparatus which has been em
ployed i n  Copenhagen for the cure of ('ertai n i n t ract
able sk i n  d iseases by lIleans of l ight. As is well known,  
it is the ch emical rays-the bl ue. viole t,. and ul tra-v io
let-which exert this curious beneficial effect. To nse 
the apparatus the patients si m pl y  lie on couches. while  

the l ight of the sun,  or. fai l ing that, the rays frolll an 
electric arc lamp, are focused upon the affected part 
of the skin. To obviate the heat which is al ways gen
erated by focusing the sun's rays in th is  man ner, t h e  
rays undergo concentration a n d  cooling by means of a 
cu rious " I'e versed telescope. " The rock crystal lenses. 
which are i mpervious to heat rays, inclose a col u m n  
of d is�i lIed water. T h e  patient is submitted t o  t his 
treatment for about an hour at a time. but the 
treatment being quite painless, not the slightest incon
venience is experienced, and the operation has been 
proved to- be eminently successfu l.  . 

. • , e  • •  

KHAKI neckshi�ld8 IIore now worn in sunny wea.ther 

by the London police force. 

COLOR SCREEN FOR TELESCO Us. 
The color screen for improving the definitf"tl of te

fracting telescopE'S, recently invented by -Prof. '1'. J. J. 
See and Mr, G eorge H. Peters at the United States 
Naval Observatory, has already led to discoveries of 
the highest interest. This apparatus consists of a 
small cel l containing fiuid through which the light of 
the stars passes ' in reaching the eye. The cell is at
tached to the eyepiece of the telescope, as shown in 
the figure. 

The fluid used in the cell is  deadly poit;onous, and so 
corrosi ve that if a drop of it were to get into the eye, 
total blindness would follow. The scientists use the 
following mixtures, each of which has its advantages : 

1. Bichromate of potash. d issolved in water, w hich 
is a brown ish solution. This removes the blue halo 
which usually sUl"founds the stars, but allows the out
standing halo of reddish light to pass through. This 
fluid performs very well on most of the stars and the 
bluish planets, but does not act so perfectly on reddish 
o bjects. 

2. Picric acid and chloride of copper in water, which 
has an intensely green appearance. 'fhis solution re
moves the blue rays, and also the red on es, very per
fectly, while the green and the yellow are transmitted 
as if the fluid were perfectly transparent. This is the 
best combination yet made and yields splendid re
sults. 

3. Chromate of potash dissol ved in water ; this is 
very good for most objects, but i t  has not yet been 
used so m uch as No. 2. 

4. ChrolIlic acid dissolved in water, an i n tensely red 
solution. which removes all the violet, blue. and most 
of the green rays, but translIl its the yellow-green, yel
low, orange, and red. This fl u id is of especial use in 
the study of Mars, and shows the canals beautifully 
t;hal·p. The ca'nals are usually of greenish or bluish 
color. and w hen viewed through the color screen, fil led 
with chromic acid ,  appear as dark lines on a yellow or 
reddish background. 

Prof. See has only begun his work on Mars, but it  
wi l l  be contin ued through the coming opposition of 
the planet in February lJext, and doubtless some im-

EYE-PIECE 

The illustration gives a vertical section of the ceil ; e Is the aperture for tM 
eye ;  a and b the two parallel plan€S of glass confining the flUid; fI the 
ring of glass npon which the plates rest; h thin rings of rubber in
serted to make the joint tight ; f two small holes in the ring of ' glass, 
by which tbe cell can be filled after the Cllse is screwed down with the 
metal cap ; e is the head of the eyepiece, and d a brass collar holding 
the cell on to the eyepiece. 

portant additions will  be made to our knowledge of 
Mars, w hich of late has attracted so much attention. 

All these researches on the color screen grew out of 
Prof. See's discovery, October 10, 1899, of some faint 
belts on Neptun e, w hen the atmosphere about Wash
ington happened to be quite smoky from West Vir
ginia forest fi re�, and the smoke of the sky cut off the 
blue l ight like a color screen in the tai lpiece of the tel
escope. It then occurred to him to construct an artificial 
cell which would reproduce the condition which acci
dentally arose from the smoke in the air, and he and 
Mr. George H. Peters then constructed the first color 
screen ever ap'plied to a telescope. The color screen 
removes the blue halo about the planets and allows 
the astronomer to measure the diameters more accu
rately ·than has h ithE'rto been possi ble. Prof. See has 
been hard at work all spring and summer o n  the dia
meters of the planets and satel l i tes, and alread y has re
sults w h ich w i l l  add no l i tt le tu the fame of the Gov
ern m e u t  Observatory. The dia meter of Neptune has 
been fou nd by previous astronomers to be about 35.000 
m ilE'S ; the m easures made with the great equatorial of 
the N:wal  O bservatory indicate that the real diameter 
is nt'arl y 8. 000 m i les smaller, or 27, 190 mi les. 

In  the case of Uranus thE' d iallwter is diminished 
from 34,000 m iles to about 28.500 mi les. Saturn has 
his fi iam eter diminished over 1200 miles ; while that 
of Ju piter is reduced some 300 miles. 

Venus has been subjected to elahorate investigation, 
and the diameter found to be 7. 553 miles, with an un
certainty of only  ten mi les. 

This is probabl y  the m ost exact determination of the 
d iameter of a planet ever made,- except that of the 
earth, w h ich is found b y  geodetic measurement within 
about a quarter of a mile ; and shows what fu ture in
vestigation with color screens will  do for exact astro
nomical measurement • 

In t.he case .ot Mercury, Prof. See finds a diameter of 
only'2,460 miles, which is about G70 miles smaller thaD 
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the received value. This indicates th!Lt the plaost 
nearest the sun is i n  reality very little larger than our 
moon. which it resellol bles in many respects. 

This new determination of tbe diameter of Mercury 
has led Prof. See to adopt a new value for the mass of 
this planet which has hel;etofore been in great doubt 
among astronomers. The Government astronomer 
thinks he has new evidence that the mass of Mercury 
is one fifteen-millionth that of the sun, which is only 
one-half that generally used among scientists. 

• I .  I - .  
A Simple Photographic Printing Paper Formula. 

A photographic printing paper which closely resem
bles platinotype has been recently used in Belgium. 
To prepare the sensitizing solution, the follOWing form
ula is used : 

Water • . . . . .  , . . . . . . . . . . . . . • . . . . • • • • • • • • • • . . • . . . . . . • • • . ]00 parts. 
Ferric oxalate. . .  . . .  • • • • • • • •  . . . . • . • •  • •  . • . • • • • •  • • . • • • • • •  15 .. 
Oxalic acid . . . . . . . . . . . . . . . . . . . . . . .  • • • • . • •  .. . . . .  • • .  • • • • • •  2 " 

. Nitrate silver. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  3 .. 
These proportions should be kept as indicated ; i f, for 
instance, Illore than th ree parts of n itrate of s ih'er is 
used, the image will  lack detail in the shadows and the 
hal f-tints wi l l  be wanting. The prin t ing of t he paper 
.ili' carried out in the same way as for plat i lJum paper ; 
that is. unt i l  the i m age is well d istinguished u pon t h e  
sensitive su rface. After printing, the paper i s  placed 
in a developing bath composed as follows : 

Water. • • • • . • • • • • • • • • • • • • . .  . _ . .  . . ' . . . . .  • • . . . . . . • . • • • •  100 ptIrts. 
Borax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 " 
'£artrate of soda . . . . . . . . . . . . . . ' .' . • • .  • • • • • . • • • • • • . . .  . . . .  6 " 

The ingredients are dissolved, and a few drops of a. 
20 per ceut solution of bichromate of potash are added ; 
if more bichromate is used, the image w i l l  be hard and 
full of contrast ; and if  less, the image w i l l  be gray and 
fee ble. A certain latitude is thus obtai ned. and nt'ga
tives of different intensi ty Illay be proviued for. After 
development, which lasts five or six lIl i n ute�, the pri l lts 
are washed for a few minutes in running water alld 
then toned in the following bath : 

Water . . . . . . . . . . . . . .  , _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,000 parts. 
Chloroplatinite of potassinm • • • • • • • • • • • • • • • • • . • • • • • • • •  1 " 
Chloride of sodium. . . .  • • • • • • • • . • •  • •  • • • • • • . . • • • • • • • •  11 " 
Citric acid . . . .  . . . . • • • • . . . . • • • •  . . . . . . . . . . . . . . . . . . . . . . .  10 .. 

The prints are placed in the bath until  tht'y have 
reached the desi red intensity. They are then fixed in 
a two per cent solution of ammonia ; the fixing lasts 
about ten lIlinutes, after which the prints are well 
washed as usual. 

• , e  • •  
' .. he YelloW' Invasion. 

From ti lIle to ti lIle our French contemporary, Le 
" Monde I l lustre, devotes an entire number to such sub· 
jects as a hy pothetic;).! war, in  which the Chauvinistic 
tendency of the French press t.o magn ify the deeds of 
their country men is very manifest. The issue of Au
gust 25 is given up entirely to .. La Chine et l'E u rope 
en l'an 2 ,000," by that; versatile writer. M. Henri d e  
Noussan ne. S u c h  fictions a s  these, w h ile not particu
lariy novel at the present time, are quite suggesti ve, 
especially as we are now actually menaced by the 
yt'llow peril. The author goes on to dt'scribe how the 
empire of C h i na waxes strong n nder Japanese leader
ship in the year 2,000. A q uarrel finally arises and the 
European am bassadors retire ; there is discord bet ween 
the Powers, and some torpedoes are exploded in  Hong 
Kong Harbor. The result is  the com mencelllent of war 
on the largest possi ble scale. T he success of the  
Chinese is immediate, and European wOlllen and chi l 
dren are sold as  slaves. The most formidable naval 
battle in history follows, and the Chinese march u pon 

Russia as an objective point. S i beria is conq uered ; 
the Chinese win  a battle at Mosco w, and a l l  E u rope 
has a panic. and, finally, Germany is occu pied. Then 
follows an accoun t of a thrilling battle on the Rhine. 
Atmospheric electricity is put into service by the 
European artil lerists, science thus coming to the re�Cl1e 
of the overwhellIled Europeans, causing the Chines!> to 

flee. The Chinese troops were i lIl med iately set u pon 
by the relIlains of the arlIl ies of the all ies, thE'ir COIll' 
munit'ations were cut. and for six months Gel'many, 
Austria, and Asiatic Rus�ia were i n undated with the 
dead and dying C h i n ese. A great n aval battle also 
takes place, in wh ich the  marit ime powt'r of the 
Chinese was bro ken.  'Japan was defini tely separated 
from China. E u rope organ ized for the u n i verl'al wei. 
fare and took for i ts device that of industrious Bel
gium, " L' Union fait la foTee." 

. . . . .. 
The Benzine RI",k. 

In most printing offices benzine is used to wash the 
ink from type. Some wt'eks ag� 1\ boy in such an office, 
while handling a can of bE'llZ ine, set it dOWN wiT h u n 
usual force. causing SOll ie of t h e  benzi ne t o  fl y  out, ; it  
fell  on a gas stove. aild this  res u l ted i n  serious @iallJllge 
t.o the print ing office, but fortunately no one wa� i n
jured. It is sUI"prisi ng that, more accident.s of t h i!! 
nature do not occur. With the use of such an inflam· 
mabie and exrlo�h'e 8uhl'tance li S  bt'nzine the irreate;:t 
precantion shou ld be uSAd. and in no case should any 
benzine or naphtha be used- for cleaning or other pur
poses i,n a room w h iGh has any jight or firll, except, of 
coarse, the·eleetrie light. 
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REBUILDING lfIAGARA'S REBERVATIOll nroG.s. 
During the last �e�siou of the Nt!w York Sratt! Legis

lat.ure the sum of $122,000 wa� appropriated for the con
struction of new bridges to connect the mainland w i t h  
Green Island and Green Island with Goat Island at 
N iagara Falls. This is a part of the State Reservation 
at the Fal ls, and the site of the bridges is ri�ht t h rough 
the u pper rapids not over 500 feet back from the brink 
-:>f the American Fall. In due tiw.e the eom missioners 
of the State Reservation, who have 
charge of the expenditure of the 
appropriation, awarded the con
tract for the work to W. H . Keep
ers & Com pany, of Ne w  York, who 
are now engaged in carrying out 
the provisions of the agreement. 

side of it will be granitoid walks 9� feet wide. 
The length of the br I dge bt!tween Green Island and 
Goat Island will be 1118 teet, including the finishing 
panels. This bridge will also have three spans. The 
length of the end spalls will be 50% feet an d that of 
the center span 55 teet. The pier!! wi l l  be 8 feet wide 
and 50 feet 5 inches long. The� wi l l  also be fitted with 
gl'anite ice breakers. Tbe road Way and walks w i l l  be 
identical with tbose on the bridge above referred to. 

Balloon ..t.eeldent · 1. Parta. 
A curious balloon acciden t  occurred in Paris a $bort 

time ago. A throng of people had gathered at Vin
cennes, j ust outside the Machinery Annex of the Expo
sition, to see the bal loon ascension. The aeronaut did 
not start prom ptly ,  ow ing to the h igh wind which was 
blowi n g  at the time. The crowd was disappointed, 
and began to hoot and jeer him. This demonstrat ion 
caused Captain Mouton, the aeronaut, and his assist 

ant, to give the order to let go. 
The balloon rose above the house· 
tops, and a sud den gust of wind 
blew it over and bUm ped the bal
loon against telegraph and tele
phone w i res. Ballast was thrown 
out, and t h e  balloon rose a little, 
but the wiud blew it against the 
roofs of the houses, and it knocked 
over. a chi m ney a n d  tore· away sev
eral window shutters. The car was 
caught in the network of telegraph 
wi res, w hich caused a short circuit, 
and a spark lighted the balloon. 
'fhis started a panic, as all knew 
t h at an explosion must ensue. 

This piece of bridge construction 
is unequaled for i n teresting condi
tions QY any si milar work ever car
ried on at N iagara, a locality rich 
in interesti n g  features of bridge 
erection. It is made worthy of con
siderable attention by the mere and 
remarkable fact of its location so 
near to a preci pice of t.he height of 
the A merican Fall, and right in the 
m idst of the upper rapids, where 
the current runs all of 30 miles an 
hou r. Th'e distance back from the 
Fal l. and the speed of the curren t, 
are only too suggestive of the pro
babilities of death for any of the 
workmen who m igh t, by accident, 
plul lge from the b ridges i n t o  the 
water. Then the fact that these 

WORKMEN PREPARING A FOUNDATION FOR A NEW BRIDGE AT NIAGARA, WITHIN 500 
FEET OF THE AMERICAN FALLS. LIFE-LINES ATTACHED TO THE WORKMEN. 

The aeronaut opened the safety 
val ve of the balloon, but he was too 
late to prevent the explosion. There 
was a report l ike a cannon; and the 
correspondent of The New York 
Ti mes stated that the balloon look
ed l ike an i m mense pear-shaped 
vessel hissing and smokin g, witb a 
blaze that was perceptible al l  over 
Paris. The u ppe!' Hoors of one house 

tumultuous waters are to be span-
ned by concrete bridges is an important feature. The 
placing of a concrete arch over qu iet waters is a task 
requir ing engi n eering skill, and doubly true is it when 
a 30- m i l e  current and a maximum depth of 11 feet of 
water are to be encountered. 

This new concrete arch, to connect the main land 
with the island that is termed Nature's Temple, will 
be the fourth bridge built on the river n ear the site. 
It was in 1817 that the u pper rapids were first spanned 
by a bridge, which was carried away that winter. 
With the coming of spring i n  1818 another bridge was 
built. and in 1855 the third bridge was thrown across 
the riotous waters. It is t.h i s  last bridge that will give 
way to the concrete arch. The 
old bridge was an iron structure 
resting u pon three piers in the 

The structure is to be stone-faced throughout, and it 
is expected to have it com pleted before w i n ter sets i n .  
To accomplish this, work w i l l pr�gress n ig h t a n d  day. 
The mixers and p u m ps are operat'ed by electric motors. 
The pi ers for the arches w i l l  be built in cofferdams sur
rounded by shields i n  order to break the fOTce of  the 
current and kee p the water out. Life lines and buoy 
rafts are stretched along the work or float w h ere 
deemed necessary for the safety of the men en gaged 
on the work. A cab le way has been stretched between 
the mainland and Green Island to faci litate operations, 
whi le  derricks w i l l  handle the material for the b rid�e 
from Green Island to Goat Island. 

ca ught fire, w b ich added to the 
h orror of t h e  accident. T h e  assistan t succeeded in colll
i u g  down by the aid of w i res and poles, and was quite 
badly b u rned by the flames. Captain Mouton, in try
i n g  to c u t  the car away from the body of the balloon, 
becam e entallgled in the cords and was bu rned and 
bruised , though not seriously h u rt. It was two hours 
before the firemen could get the flames under control. 

. '  • . .  
I nclined S l a ll'ways for the N eW' York Elevated. 

An i n c l i ned stairway 01' ram p h as been bu i lt at the 
Fifty-ninth Street Station of the Third Avenue Ele
vated Road, with a view of adopting it on a majority, 
if not all,  of the stations of the road. It is of the Reno 

ty pe, wh ich we have already il
l ustrated. The tiwe has arrived 
when the traffic is so heavy on 

river, and there is every reason 
to bel ieve that the style of the 
con crete bridges will do m uch to 
add to the beauty of this already 
magnificent section of the St.ate 
Reservation and river. The de
sign selected is in keeping w i t h  
the general p l a n  t o  beautify the 
locality about the Fa ll�, on which 
so m u c h  progress has been m ade 
sin ce the S tate took possession 
of the l ands i n  1885. No work 
yet done in  beautifying the lands 
has cost so much as this indi
vidual step in bridge erection, 
and it is but continuing the i m
provements, so praised by all, on 
truly magn ificent l ines. 

BUILDING ANCHORAGE IN THE RAPIDS FOR THE COFFERDAM. 

the elevated and the stairways 
are so narrow that some means 
m ust be employed for raising 
the passengers to the level of 
the platform. Both the elevator 
and t h e  i n cl i n ed stairway wil l  
be ful ly tested before an ything 
definite is  decided u pon. W hen 
the roads are equi pped w ith 
electrical power it wil l  be a very 
si m ple matter to ' put in motors 
at each station to run eit her an 
inclined s tairway or an elevatol'. 
The incl ined stairway now i n  
nse has a capacit y  o f  t h ree thou
sand passen gers per hour. The 
receipts at the t icket offices have 
already increased since the new 
improvement was introd uced� The work of building the new 

bridges naturally forced a SUB
pension of all carriaj:te traffi.c to 
Goat I�lan d, but pedestrians 
h ave been provided w i t h  a means 
of crossing by a tem porary bridge 
erected below the old bridge be
tween Green Island and the 
maiuland, and by another tem
porary brid ge erected above the 
old hridge between Green Island 
and Goat Island. These tem po
rary bridges are about six f .. et 
wide. They are form ed of frame 
trusses resting upon rock-fil led 
cri bs or piers. 

The lellgth of the bridge be
tween the mainland and Green 
Island will  be 371 feet, and i n  
this length i s  i ncluded the finish
ing panels. There wi l l  be three 
spans. 'fhe end spans will  have 
a length of 10372' feet., while the 
center span will be 1 10 feet long. 
The rises of the end spans w i l l  
b e  10 feet and that o f  t h e  center 
span 1172' feet. The p iers w i l l  
have a w idth of 13% feet a n d  a 
It!n gth of 53% feet. On the. u p
stream end the piers w i l l  have. a 
granite nose or ice breaker. The 
width of the road way w iii be 20 
feet in the clear, and on eaob BUILDIJrG A- TIlJlPORA.RY BRIDCU: TO GOA.T IILA.XD. 

• •  t 

A N eW' Gutta-percha. 

The English acting-consul for 
Zanzi bar report s  the discovery of 
a ne w  g utta-percha. This sub
stance is  deri ved from a tree 
w h ich grow� principally at Dun
gao When tapped with a knife, 
a white fluid e lllanates, which, 
when p lace!) in boi l ing water. 
coagulates into a su bstance wh ich 
in character bears It very strik
i n g  reselllb lance to gutta-percha. 
As the material cools it becomes 
exceedingly hard, bnt while soft 

. it  can be moulded i n to any re
quired sh ape. The fruit of the 
tree resembles a peach i n  shape, 
but grows to the size of a ' smal l  
melon. Experts have experimen r 
e d  w i t h  t h i s  Ile w  prod uct t o  see if  
i t  i n  any way possesses the qua l i 
ties of gutta-percha, a n d  al
though it is  Dot expected to pro\'e 
equal to the gen u i n e  a.rticle, it is 
cpnsidered that it wil l  be quite 
sui table for some purposes for 
which gutta-percha is at present 
util ized, and it wi ll thU8 become 
a marketable art icle. It is said 
to abo n n rl  i n  Zan Zibar, and will 
be & very ,�heap prod uct. 
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AutolDoblle New •• 

Mr. John 'Brisben Walker ascended Pike's Peak, 
CoJ. , September 8 by an automobile. He did not go to 
the very top, but made an ascent of 1 1,000 feet, thus 
maki ng an automobile record: T'he road was in very 
bad con d i tion or the top would have been reached. 
The descent was an exciting one. 

A steam vehicle belonging to a Ne wport resident 
was recently p ut in the stable at night, and the owner 
neg-Iected to turn off the fuel supply. Steam was gen
e rated rapid ly, and the safety valve ble w off at hi ter
vals. This continued until all the water in the boiler 
had evaporated ; a fire then started, and the machine 
was rendered worth less. 

At a m eet'ing of the Executive Committee of the Na
tional Association of Street Rai l way E m ployes, held at 
Detroi.t, Mich . ,  September 7, the president was in
structed to draw u p  a plan by which local unions are 
to be assessed in order to raise a fund with which to 
p urchase automobiles for use by the street rail way 
men in the cities where strikes are in progress. 

The E m peror William of Germany has now become 
a devotee of the automobi le. I t  was constructed under 
the instructions of the German War Office, and after 
com pletion was carefully examined by t wo engineers 
from the Daimler man ufactory at Stuttgart. The 
automobile weighs thirty-two hundred wei ght, a n d  is  
propelled by a benzine m otor capable of i m parting a 
speed of sixty m iles an hour, and the vehicle cost 
$9,000. • 

'The Greater Inter-State Fair of Trenton, N. J. , which 
w i l l  be held Septem ber 24 to 28, will have some .inter
esting automobile races. The Automobile Club has 
accepted the cup which the Tren ton Fai r  Association 
has tendered to the club for a road run from New York 

to Trenton. A motocycle race of 10 miles has also 
been added to the progl·amme. All the floor space 
originally assigned to the Automobile Exposition De'.. 
partment of the Fair, com prisi n g  25,000 square feet. 
has been taken, and the erection of an annex is i n  
contemplation. T h e  entries for t h e  race close o n  
September 20. 

Consul- General Guenther says : On July 25 the ino
tor factory of O berursel, near Frankfort, exhibi ted in 
the presence of a nUlll ber of expel·ts its new alcohol 
plow locomobiles. The plo w locomobile is a 20 horse 
power one, and confidence is expressed by competent 
judges that coal can in some cases be substituted by 
alcohol , which can be procured everywhere and at  a 
low cost. T he alcohol plow is said to have performe d  

i ts  work ful ly as  wel l  as  a steam plow operated shuu l
taneously. The . problem . of using alcohol for power 
purposes has been sol ved by the motor factory in evap 
orating denaturized alcohol of 90°. The construction 
and operation of the motor is, after this gasification, 
the same as that of a gas motor. The machine uses 
about a pint of alcohol an hour for one horse powl;lr. 
It is claimed that the operating expense is 25 per cent . 
lower than that of steam plows. 

The question of automobile traction for military ser
vice is now being studied in the different armies of 
E u rope. In Germany and Italy especially a number 
of experi ments are bei n g  made, and two prinCipal so
l u tions of the problem have been examined. In the 
first case ten automobile wagops would be used, these 
bei ng of the normal type, weighi n g  30 tons, of which 12 
consti tute the load ; the distance to be covered by the 
automobile is about 47 miles per day. In the second 
c8.se a large tractor, self-contained automobile, or loco
motive w i r;h tender would be used, to draw wagons 
equal ly of 30 tons,  and coveri ng the saUle distance per 
day. 'rhe Ulai n difference bet ween the two systems is 
that in the first case there are ten motive apparatus to 
look after, while ill the second there is but one. Ac
cording to circumstances, these t w o  systems have been 
adopted in several armies. In England ;two types of 
automobile wagons are used. The first is an armed 
automobile used for scouting purposes ; this type was 
constructed during the Egyptian campaign and is 
adapted to run on a railroad track ; it carries a Maxim 
gun,  . two officers and one man.  The other model is  
used on . ordinary roads and is armor-plated, carrying 
two Max i m  guns and a dynaUlo which supplies an 
arc-projector; a device enables the current to be sent 
into 'the armor-plate itse l f, w h I C h  is -a good means of 
defense whtm attacked at close q uarters. The motor 
used is of the petroleum type, with electric ignit ion. 
As to the l ighter automobiles for m ilitary use, can i n 
creasing i n terest is being taken i n  t h i s  q uesti on . The 
Eill peror Will iam, who h a s  given �reat attention to 
rhe subject for some time past, h as j u st accepted three 
automobiles from d ifferent man u facturel's, with th e  
intention o f  try i ng them d u r i n g  t h e  gra nd maneu vers 
in order to determi n e  person al ly the servi ces which 
they lIlay render. The autOJnobile is  alread y play i n g  
a n  it.u portan t part in the Austrian army, a n d  its effi
ciency has been tested i n  the recent  mili tary maneU\'ers_ 
T welve automobi les have been used for. the san itary 
service and a great number of motocycles placed at the 
disposition of the officers_ Major-General Maurice 
followed the cycling maneuvers which were recently 

J £itutifi£ �mtri£au. 
held in England, on a quadricycle with petroleum mp
tor of the De Dion type. The opinion .as to the service 
rendered by this vehicle is quite favorable, at least as 
concerns the transportation of the superior officers at 
times when cOUlbat is not actually engaged. 

. . , . 
The Hom,1l. of tbe Krupp Gun. 

BY c. E. CAKPENTEB. 
A remarkable record of com mercial enterprise and 

colossal industrial development . is contained in the 
annual report for 189.9 of the steel works of Friedrich 
Krupp, the great GerUlan ironmaster. Krupp, as is 
well known, occu pies the . position in German y that 
Andrew Carnegie does in the U nited States. There 
is much of resemblance bet ween the two . men. Each 
possesses the wonderful executive ability an'd tireless 
energy for carrying out, without heed of odds, the in
ventions of his  active brai n. Krupp's millions have 
been p i l ing up with a speed and steadiness equal to 
the Pittsb urg ' iron king's, and although his  b usiness 
has grow n  to a degree the magnitude of which would 
seem to belie the possibility of further increase, the 
bounds of his prosperity are by far not yet in sight. 

In the United States, the general p u bl ic's knowledge 
of Krupp pertains almost en tirely to his repu tation as 
a maker of war materials. l!'e w  people are aware that 
h�s huge steel works turn out e very variety of iron and 
steel products, from railroad trains to machine tools. 
Cannons and guns form merel y  a small part of his out
put. A fair i d ea of 'the aIDount of business captured 
yearly by the Krupp plant is given by the figures of 
labor employed during the calendar year 1899. These 
consisted of no less than 49, 679 persons, 3, 559 of whom 
were engaged i n  the offices alone ; 27,462 men were em
ployed in the Ulain steel plant at Essen ; 3,475 at the 
B uckau branch (near Magdeburg) ; 345 at the Germa, 
Ilia shipyarrls in Kie l ;  6, 164 in the coal mines and 6. 128 
at the various ore Ulines and trial shooting grounds. 

One would r i ghtly thi n k  the caring for so large a 
body of men to be a most difficult undertaking. And 
yet no army is  under better management than the 
men who turn out the gri m instruments of war that 
find their way to every quarter of the glo be and deal 
deat h  to many thousands of all n ationalities annually. 

The workingUlen l ive in 8ettleillents, in d wellings 
erected for their comfort by their thoughtful employer. 
At the Essen plant alone Krupp had erected u p  to the 
.first of April, 1900, 4, 853 family d wellings for the hous
ing of his married eUlploy es. The bouses are rented 
to the men at a very n O Ul inal rate, the firm receiving 
no profits t herefrom and sti pulating only that the 
buildings shall be kept i n  good condition by the ten
ants. Besides these h omes, there are two large lodg
ing houses for the accom modation of single men. a 
hospital, t wo barracks for epidemic cases, a convales
cent home , a work i n gmen's eating house, a club house 
for clerks, a casino for works' foremen, a housekeeping 
school for girls, an i ndustrial school for adults with 
t h ree for children, a lib rary and several m i nor institu
tions. The " Wirthl:lhauser " (beer restaurants) are un
der the direct su pervision of the officials, and intoxica
tion is a rare sight among the laborers. 

The form of protectorate thus exercised over em
ployes outside of the works, strange as it may seem in 
this country, causes ' no friction in the commun ity, 
Krupp's idea not being to exercise a rigid restraint over 
his men, but Ulerely to bui ld up their daily life on lines 
that will i n  the end prove most beneficial to them. 
His success in this is amply attested by the general 
content and cleanliness of the settlement, . 

Returning to the actual business of the plant, it 
should be mentioned that the firm of Krupp proper 
com prises the steel W ')l'ks at Essen and at Annen, in 
Westphalia ; the blast furnaces near Duisburg, Neu
wied, Engers and Rheinbausen (the latter possessing 
three furnaces each of 230 tons capaci ty per diem) ; a 
plant near Sayn ; four coal mines n ear Hanover and 
shafts at Salzer and N euack, besides part ownership in 
various other mi nes ; m ure than five hundred i ron ore 
mines in Germany, of which eleven are deep borin gs 
fitted with mecb an ical- equipment ; various deposits 
near Bi lbao, Spai n : shooting grounds near Meppen 10 
miles in length with a possible firing- distance of 15 
m i les ; three ocean steamers : several stone q u arries 
and clay and sand deposits. besiues t.he control and 
o peration of the shipbn i ld i n �  and m ach ine company 
" Gel'mania " at Berl in  and Kie\ . 

The principal articles of m anu facture at Essen are 
can nons, guns, ammunit ion,  g-nn barrels, armor plate 

. lind sheet armor for all protected parts of warsh i ps, as 
well as for fortifications, i ron and sh i pb n i l rl i n g  material, 
m ach ine parts of every sort, sheet iro n  and steel, rollers, 
tool · steel and scores of other articles. the enumeration 
of w h i ch would occupy too much space here. 

The Essen plant is  di vided into the follo wing depart
ments : 2 Bessem er works containing al together fifteen 
convertel'S : 4 Marti n  ·works : 2 steel casting works ; pud
dle works ; crucible steel plant ; welding mill ; iron cast
i n gs works ; works for casting, gnns and b.rass : glowing 
rooms : hardening halls : crucible chambers : block rol1� 
ing mill ; rail rolling m ill ; sheet rolling mill ; bolt and 
spring steel works ; spring machi n e  shop ; mill press 
and armor plating rolling mill ; hammer works ; wheel 
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foundry ; open sand and hoof foundries ; tire roning 
mill ; boiler foundry ; field rail way construction shops ;  
mechanical workshops (with file factory) 4 repair shops ; 
rail way machine shops ; testing laboratory : 2 chemical 
laboratories ; 1 chemi-physical testing la boratory ; 
shops for construction, wechanics' saddlery and cut
ting ; a boiler house ; electrical plant ; gas works 
with one plain and two telescoped gas tanks hold i ng 
respectively 5, 700, .17, 500 and 37,500, altogether 60. 700 
cubic meters ; water works with three separate water 
s�urces ; factory for fire�proof brick and briquettes ; 
b.rick kiln ; lithographiC"'and photographic estab lish
ments, together w ith a book bindery, freight office, 
telegraph, telephone, fire and safety departments .and 
food suppl y stores. 

'.l'he most interesting estimate of the size of the plant, 
however, is gai ned frOID the figures bearing on the con
sumption of gas and water, the telegraph and tele
phone lines, etc. , inside the works. For example, the 
consumption of water at the steel plant amou nted in 
1899 'to 15,018, 156 cu bic meters (49, 054,468 cubic feet), or 
as m uch as the city of C i ncinnati. The combined 
length of the subterranean water cond uits was 107 
wiles, that in the buildings 66 miles, with 451 h ydrants 
and 604 fire plugs_ The use of gas for ligh ting pur
poses amounted to 60, 708.045 cubic feet (or as much as 
the city of Leipzig, Germany), the same suppl ying 2, 596 
street lights and 41, 745 lights in the buildings of the 
plant. 'rhe total length of the underground conduits 
was five and a half miles ; that of the interior conduits 
145 miles. The Kru p p  gas plant is the seventh largest 
in size in the German emp ire. 

The electrical plant of the steel works possesses three 
machinery rooms . w it h  six distributing stations, eigh
teen m iles of undergro u n d  and fifty-odd m iles of over
g-round cable for lighting, and feeds 877 arc lights, 
6, 724 small lights, and 179 electro-motors. 

As regards means of t ransportation, Krupp's plant 
is singularly well supplied ; a stan dard gage railway 
net is in direct track connection with the Essen rail
way station, North Essen and Berge-Borbeck. Com
munication with these three stations is effected dai l y  
by fifty complete trains. I n  a l l ,  t h e  n e t  comprises 36 
wiles of track, 16 tender locomotives and 707 cars ; fur
thermore, there is a narro w-gage rail way net with 28 
miles of track, 26 locomoti ves and 1 , 209 cars. 

Even more suggestive than the foregoing are the 
.figures relative to the telegraph and telephone systems 
connected with .the works. Kru pp's telegraphic net 
contains 3t stati ons with 50 Morse apparatus and 50 
m iles of wire. It connects with the i m perial telegraph 
office in Essen,  and the yearly business bet ween the 
factory and the city amounts to no less than 22. 787 sent 
and received dispatches. The long distance telephone 
possesses 328 stations with 335 apparatus and 200 mi les 
of wire, while the daily usage averages 900 to 1,000 con
. versations. 

The fire department is composed of n inety-five men. 
The works proper contain 347 and the outbuildings 
121 hydrants ; while i n  add i tion thel'e are 35 extra 
water sources for use in case of necessity, 82 electric 
fire alarms, besides the 330- odd telephone call stations, 
the latter being also used for alarm calls. 

Lastly the statistics of coal and ore are of sufficient 
interest to deserve Ulention. At the mines, an averago 
of 1,877 tons constituted the daily output of ore, while 
the production of coal in the mines proper averaged 
3, 738 tons per diem. Coal and coke were consumed at 
the steel plant to the extent of 952,365 tons-an aver
age of 3, 174 tons d ai ly, or eight rai l way trains of 40 
cars holding ten tons each. The total consumption at 
the remaining works was 622, 118 tons, or in all 1, 570, -
483-5, 000 tons daily_ 

• • • • • 
T h e  Current SupplelDent. 

The current SUPPLEMENT, No. 1 290, has many arti
cles of great interest. The first page illustrates and 

describes the " Tour du Monde " at the Paris Exposi
tion. " A merican Engineering Competition-X." deals 
with stationary engines. The second article on " Me
chanical Stoking " treats of the Roney Mechanical 

. Stoker. " T he O ldest Library in the World " deals 
with the wonderful d iscoveries at Nippur, which are 
referred to elsewhere. ,. The Mycenrean House of the 
Double.Ax " is an interesting archreological article by 
Louis Dyer. - "  The Mission of Science in  Education. " 
by John M. Cou lter, l.3 concl uded. " The Coal Trade 
of th e  United States and the World's Coal Supply and 
Tradto " is i l l ustrated by a graphic d iagram . 

C o n tent ... 
(Illustrated a.l'tlcles ore marked with an ... terllk.l 
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RECENTLY PATENTED INVENTIONS. 

A gricultural Implements. 

PEA-THRESHER AND CLEANER.-SAMUEL H. 
WILLIAMS, Barnardsville, Tenn. This machine threshes 
peas on the vine just as they are mowed and raked iu the 
field, and cleans them with little waste, or breakage_ One 
portion of the concave is adapted especially for cutting the 
pods from the vines, and the other portion for threshing 
the peas from the pods_ Any pods which · may paBs 
through the machine without having the peas removed 
from them are antomatically returned to a portion of the 
concave and cylinder especially adapted to finish tbe 
threshing. The vines are completely separated from the 
unthreshed pods and shelled peas ; and the shelled peas 
from the pods after the vines, peas, and pods have passed 
between the COllcave and the cylinder_ 

Engineering Improvements. 

EXPLOSIVE-ENGINE.-SAMUEL F. BEETZ, Men
dota, TIl. The main cylinder has a partition forming 
separate cylinders. Pistons reciprocate in unison in the 
cylinders and are connected witb the main driving-.haft. 
A rotary valve is driven in unison with the pistons and 
has an inlet and an exhaust port arranged alternately to 
counect the working-chambers with the motive agent 
and with the exhaust. At the euds of the cylinder are 
valve-casings, each provided with a chamoor leading to· 
the port aud connected throngh valved opeuiugs with the 
motive-agent supply and with the rotary admission-vulve, 
so that the compressed charge from the compression
chamber of one cylinder can pass into the working
chamber of the other cylinder. 

Mechanical Devices. 

MECHANICAL . MOVEMENT.-JoHN SCHIES, An
derson, Ind. The invention provides a novel constrnc
tion whereby a plunger within a revolving carrier or body 
is cansed to move longitndinally within the body or car
rier as the latter is revol ved. The device is to be employed 
in glass-making. The plunger is used on the top and 
partly makes a bottle or jar in connection with the neces
sary mold. When this first operution is completed, the 
carrier is to be turned half-way over, whereupon the 
plunger will be out of the way, so that air can be applied 
to allow the next operation to be effected by blowing and 
the bottle or jar completed. 

ROAD-MAKING MACHINE.-SEPTIMUS T. WIL
LIAMS, Beaver Dam, Ky. The machine requires only 
about one-half tile team power ordinarily employed. It 
belongs to a class of machines employing a gang of con
cave disk-shaped plows in connection with a scraper-blade 
In this pllrtlcular machine, however, the gang is made ad
justable as to the angle of inclination to the line of draft. 
And the trailing scraper-blade, fulcrnmed about a verti
c!ll axis on the side opposite the gang, is made adjnsta
able as to inclination to the line of draft to neutralize the 
lateral thrust of the gang of disk-cu tters. 

WALL-PAPER TRIMMING. PASTING, AND 
MA TCHING MACHINE.-WILLIAM 1). TABER, Crans
ton, R. I. The trimmed or slit paper after leaving draw
ing-rolters, passeR over an uprigbt table, the printed or 
ornamental side of the paper being on the table and the 
back of the paper being in contact with a revoluble brush 
which serves to apply paste to the back of the paper. 
The brush receives its supply of paste from the peri
pheral surface of a fonntain-roller, the lower portion of 
which extends into the paste contained in a receptacle. 
The trimmed paper with the paste applied, after leaving 
the table, reaches a traveling apron, by which it is carried 
along. By providing side-rails witb gradnations, the 
operator is enabled readily to match the paper by cutting 
it iii propel' lengths. 

REVERSING-GEAR.-ELGAN S. SLOAN, Elk City, 
Penn. This gear, by means of which a pnlley or other 
revolnble member can be driven in either direction con
sists of a clutch member adspted to engage the clutch 
member of a loosely mounted pulley so as to turn the 
pnltey with the shaft. In order to drive the pulley in 
the opposite direction another clutch member is pro
vided, whiCh, when thrown in, turns the pulley in the 
desired direction by intermediate gearing. 

WRENCH. - THOMAS H. BROSNlHAN, Livermore 
Falls, Me. On the shank a bearing is held, in which a 
screw-rod, engaging the movable jaw to adjust it on the 
shank, is beld to turn and slide. The screw-rod is turned 
by a head normally separated from the bearing. A 
spring is beld in opposing recesses in the head and the 
bearing to move a cheek-piece on the movable jaw into 
engagement with the work. The wrench can be qukkly 
adjusted to grip thc object, especially a pipe, without 
slipping. 

MATCH-MACHINE.-FRANK L. VAN DUSEN, Hull, 
Canada. This machine is the iuvention of a match ex
pert. It automatically cuts splints from a wooden block. 
dips the splints, dries the tips, and then ejects the com
pleted matcbes. The prominent features are : provision 
of improved means for intermittently feeding or advanc
ing the endless chain which receives and carries the 
splints ; a construction whereby the vertical traverse 
of the splint-cntter and connected devices is shortened. 
the friction lessened, anrl the rapidity and efficiency of 
the operation of the machine increased ; improved mech
anism for effecting the movement of the cutter ; an 
improved form of the sockets for receiving and holding 
the splints, whereby defective splints are dropped and 
the perfect ones retained ; improved means for pushing 
np the matches in the sockets, preparatory to ejectment 
therefrom ; improved match-ejecting mechanism ; an 
improved heater for the match composition ; and aD im
proved arrangment of composition vats or pans in the 
heater, whereby removal and snbstitution or change of 
the vats may be qnickly made, in case one becomes 
ignited, or other necessity for it arises. 

Railway Appliances. 

ANTIFRICTION-BE.\RING FOR CAR-TRUCKS.
J AllIES S.  PATTEN, 403 Equitable Bnilding, Baltimore, 
Md. Mr. Patten has, among other things, provided a 
special construction of the casing of the lower portion of 
the onter bearing. by which the hearing- casing readily 
wears off with the ordinary wear of the bearingl', thus 
maintaining a tight fit to exclnde dnst wlthont interfer
ini with the proper supporting of the weight upon the 
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balls beld In the outer bearing. The hearing!! are pro
vided with a separate socket for each ball, so that the balls 
wil l  be maintained generally in the desired position and 
will not roll together by the tilting of the lower bearing 
portion in oue direction or the other. 

I 
cream of tartar. The article is then washed and-dried 
wi th a soft rag. ---------------

(7965) J. N. H. asks : 1. If a magnet 
Marine Iron Works. Ohicago. Catalogue free. be applied to the end of an iron bar of indefinite length. 
.. U. S." Metal Polish. IndianapoLis. Samples free. how far along the bar will the magnetism extend and 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. what is the formula for determining what the magnetic 

strength would be at any point along the bar ' A. We 
For brirlge erecting engines. J . S. Mundy, Newark, N. J. do not know. The snbject of magnetic force is treated 

Vehicles and Their Accessories. 

FIF'l'H-WHEEL.-HIRAM C. FOUTS, Emory, Tex.
The 1Ifth-wheel comprises a tum-table with two circular 
raceways and series of balls, and a raised series of balls 
in the middle. The inner series of balls is in a plane 
higher than the outer one. A ring-shaped plate bears 
with its under surface on the outer series of balls 
and at its inner edges against the inner series of balls. 
A cap-plate bolted to the central boss overlaps the in
ner edge of the ring-shaped plate. The wheel thus 
formed is simple, strong, and sensitive. 

Handle & Spoke Mchy. Ober Mfg. Co. , 10 Bell St., in Fleming's .. Magnets and Electromagnets," price $3 by 
Chagrin Falls, O. mail. 2. Where can I get information on the relation 

Most durable. convenient Metal Worker"s' Crayon is 
made by D. M. Steward Mfg. Co. , Chattanooga , TenIl . 

Machine Work of every description. Jobbing and re
pairing. The Garvin MaChine Co., 141 Varick St . •  N. Y. 

rrhe celebrated U Hornsby-Akroyd " Patent Safety Oil 
Engine is bnilt by the De La Vergne Refflgerating Ma. 
chine Company. Foot of East 138th Street, New York. 

Miscellaneo u s  Inventio ns. 
The best book fo1" electriCIans and be�inner8 in elec

tricity is U Experimental SCience," by Geo. M. Hopkins. 
118 By mail, $4. Munn & Co., publishers. 361 Broadway. N. Y. JOINT FOR PIPING. - JOHN W. WIGGINS, 

President "treet, Savannah, Ga. The inveution is an 
improv�ment in joints for plumbing. A tapered fermle 
is used provided with longitudinally-extended ribs and 
an end-llange. The ferrule is inserted in one of the 
pIpe-sections and fitted therewith in the lltting of the 
other pipe-section. Calking complete. the joint. When 
the connection is completed the joint is perfectly smooth 
on the inside. The longitudmal ribs prevent the ferrule 
from turning ; while the tapered exterior enables the 
ferrule to be readily fitted to any size of lead pipe. 

ANTISEPTIC BROOM.-OSOAR S. KULMAN, Savan
nah, Ga. The invention is an improvbment on the 
broom previously patented by Mr. Kulman and described 
in the SotENTIFIC AMERICAN for June 24, 1899. The 
improved broom contains in its straws a bag filled witb 
antiseptic material and supported below the lowest line 
of stitching by a bow or loop. The arrangement is snch 
tlIat the broom is rendered as fiexible as the ordinary 
broom, which 1Iexibility is extremely desirable, since it 
allows a slight lateral motion of the antiseptic bag in 
sweeping, to feed the antiseptic material. The bag when 
empty can be replenished. 

HANGER FOR BATTERY ELEMENTS.-JAMES L. 
HAYES, Salida, Colo. Woodeu hangers become satu
rated with the oil placed over the top of the solntion in 
a battery jar. Moreover their clumsy structure inter
feres with free access to the jar when renewing the blue
stone or other chemicals. To overcome these objections, 
the inventor employs a hanger consisting of two inter
twisted pieces of wire baving a central eye to receive the 
element and hooked divergent ends to engage the jar so 
as to bold the parts in place. 

PORTABLE CABINET.-CHARLOTTE G. SIlIIPSON, 
59 West 88th Street, MHnhattan, New York city. 'fhe 
cabinet is of the portable type Deed for holding family 
medicines. It may readily be carried about or held sta
tionary, as preferred, and is well adapted to receive a 
large number of vials and articles for family use, all <lis
posed in compact order for ready access. 

FISH-TRAP.-JoHN O. SHARPLE.SS, Fairhaven, Wasb. 
'l'he invention is a peculiarly-constructed fish-trap adapt
ed to be set in a body of water and furnished with a lead 
to cange the 1Ish to enter the trap. The trap may be 
changed as the tide changes, thus Permitting it to be 
used at all times. The lead, it shonld be remarked,- is 
entirely flexible and can accommodate itself to all 
movements. 

HYGIENIC BEER-PRESSURE APPARATUS.-
CHARLES PETERS, Brooklyn, New York city. The in
vention provides a new hygienic beer-pressure machine 
arranged to cool and purify tbe air before paBBing it into a 
barrel or keg, to keep the beer in a natural condition, and 
to prevent raising its temperature by the compressed air, 
the beer in its passage from the barrel or key to the 
faucet being cooled to the desired degree, so that when 
finally drawn it is in perfect condition. 

FORM FOR BOILING MEATS. - FREDERICK A. 
LANSING, Brooklyn, New York city. In boiling hams it 
is the common practice ;0 remove the Jone before boil
ing and to tie the meat with strings to keep it in shape. 
The several steps consume much time and render it 
necessary to trim off portions of the outer part of the 
ham. Mr. Lansing avoids these requirements by em
ploying a casing of the general form of the meat, the 
casing having a longitudimil opening in its upper portion, 
permitting expansion and contraction. Clamps are pro
vided for drawing the edges of the opening together. 

ADJUSTABLE NAILLESS HORSESHOE. - HAR
RIET R. FENLEY, Dallas, Tex. A tread-plate is em
ployed provided with a snperposed hood, both bisected 
at their front; the tread-sections are hinged together. 
Upon the tread-plate a wear-plate, comprising two side· 
pluteR and a toe-plate, is secured; The hood is fitted on 
tbe exterior of the animal's hoof, so that the tread-plate 
is drawn agsinst the bottom when the hood is in place. 
All injury is avoided to an animal thus shod. 

IF Send for new and complete catalogue of ScientifiC 
and·other Books for sale by MUnn &: Co., 361 Broadway, 
New York. 1<""I'ee on appli.cation. 

HINTS TO CORRESPONDENTS. 

Names and Address mn.t accompany ali lette ... 
or no attentIOn will be paid thereto. Th18 is for onr 
information and not for publication. 

Refere nces to former articles or answers should 
l!ive date of paper and pal(e or number of question. 

Inquiries not answered in reasonable time shonld 
be repeated ; corres1,londents will bear in mind that 
some answers reqmre not a httle research, and, 
th�ugh . we endeavor to reply to all either by letter 
or m thIS department, each must take his turn. 

Du yers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
honses mannfacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expectEd without remuneration. 

Scientific American SUPl'lements referred 
to may be had at the office. Prtce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 
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(7959) W. E. H. asks : Where can I find 
particulars for making an electric machine ? H o w  much 
wonld one cost that has power enough to run the electric 
top or the electric motor which you give a description of 
in the SCIENTIFIC AMERICAN of August 11, 1900. A. 
Yon will find a full description of a Holtz machine with 
working drawings quite powerful enongh for your ex
periments in the SCIENTIFIC AMERIUAN SUPPLEMENT, 
Nos. 218, 279, 282, price ten cents each. Besides the de
tails of tbe machine, many experiments are described, 
which may be performed with it. Its cost depends en
tirely upon-how much of the work yon can do yourself. 
The materials will cost bnt a few dollars. 

(7960) H. B. S. writes : Some time ago 
I saw an account of an elcctrical invention that could he 
nsed alternately as a stove or an ice cream freezer, by 
simply reversing the current. What I wish to know is if 
it Is pOBBible to obtain a low degree of temperature by 
thd electric current, and if so, how ' A. We have not 
known anything of the invention to which this refers. It 
is, h�wever, possible to produce cooling by means of tbe 
electric current. If a current of electricity is sent 
throngh a thermo-electric jnnction in the direction oppo
site to the current produced by heating that junction, a 
cooling of the junction takes place. Whether this has 
been or can be carried to the extent of freezing water 
we do not know. It is doubtful if it can be done eco· 
nomically. 

(7961) P. S. D. asks wbere was the first 
electric railroad operated 1 A. The first electric railroad 
was from Port Rnsh to Giant's Canseway, Ireland. 

(7962) R. E. asks : 1. Does the substan ce 
selenium lose its conductive power for electricity m· 
stantly as it is surrounded by darkness ? A .  The action 
of Iigbt upon selenium is instantaneous. 2. Does it 
chan�e instantly to a conductor when again snrronnded 
by light ' A. Selenium does not become like a metallic 
condnctor when light strikes it. Its resistance is greatly 
reduced, but is still mnch greater than that of metals. 
3. What is its cost, and where can I obtaiu it ' A. We 
are not able to quote yon the price. Any dealer in 
chemicals can furnish it. 4. I wish to make two disks 
isolated from each other, turn in perfect synchronism. 
Is there any simpler way than the nse of an aiternating 
current dynamo for one disk connected with a motor for 
the other disk ? A. Yon can connect two disks by a rod 
of insulating material, hard rubber, for instance, and rnn 
them together. 5. Wbere can I procure so small a dy
namo and motor, single phase alternating ? A. Small 
dynamos and motors can be obtained from any builder 
of dynamos. 

CIGAR-BOX OR PACKING. - LOUIS and MORRIS 
BERGER, Manhattan, New York city. The invention 
provides a simple means in connection with a box to 
prevent frandulent refilling or partial refilling with cigars 
from another box. Arrallgeil in the box are strips of 
paper attached alternately in pairs at opposite sides of (7963) D. D. S. ask s : 1. C an electric 
the interior of the box, one edge of each strip being free Iigbts be rllO by hatteries wbich go by blue vitriol ? A. 
and each strip being adspted . to cover a layer of cigars A small electric light of one or two candles can be lighted 
in the box. As the cigars are sold, eHch strip is to be by a copper sulphate battery, but it is a most expen
toru off, thus indicating that no cigars other than those sive and laborious mode of obtaining light. 2. Are not a 
of the previous layers have been removed. horse (Equns caballus) and an ass (Eqnus asinns) neces-

ADJUSTABLE COMBINED GATE-HINGE AND sary for the production of a mule ? Are not ·all runles 
ROLLER. - GEORGE O. CULVER, Quarryville, N. J. wholly sterile? A. Mnles are the offspring of an ass 
Mr. Culver has devised an ingenious gate which is sup- and a mare. The offspring of a stallion and an ass is 
ported by rollers monnted upon posts. One of these called a hinny. See Webster's Dictionary. These hy
rollers-the main supporting roller-is pivotally mount- brids are usnal.ly sterile. 
ad, so that the gate, after having been pushed back, can (7964) H. N. asks : Will you kindly in
be swnng ar,mnd. The gate cau be adjnsted vertically form me through Notes and Queries the compositiou of 
to permit the passage of small stock, or in time of winter a liquid which, when applled to metals such as brass, 
when snow or ice may clog the gatewuy. Tbe gate is so copper or steel, gives a coating of silver ? An article is on 
nicely balanced that little effort is required to operate it. the market called Silver-all which does this by applying 
Cattle cannot Interfere with the operation of the gate; the liquid on a rag and rubbing the article, which pro
and there Is but little strain upon the posts. duces the silver effect. A. Small articles may easily 00 

NOTE.-Copies of any of these patents can be fur- coated with silver ·by dipping tllem first into a solution of 
nished by Munn & Co. for ten cents each. Please state I cOD,lmon salt, and rubbing with a mixture of one part of 
the name of · the patentee; title of the Invention, and date precipitated chloride of s\lver, two parts of potassa alum, 
of this paper. eight parts of common salt, and the Slime quantity ·of 

between magnetism · and light ? A. Oonsult any of the 
larger text books of physics, Barker or Ganot. The 
works of Clerk Maxwell contain the original presenta
tion of tbe snbject. 

(7966) W. W. P. a.,ks: 1. What will 
prevent films and plates getting soft dnring develop
ment and fixing! I use cold water with Ice in the fixing 
bath. A. Use a cold developer. It is too late to apply 
the rem�dy when the plate has reached the fixing bath. 
'l'he acid fixing flath, now commonly prescribed in all 
circulars of instructions, will harden the gelatin and 
nsu31ly prevent tronble. 2. What will prevent holes 
forming in the film on the plate during drying. While 
drying the last plates I set some down face up on a table 
where nobody touched tbem, but several homs later they 
were full of holes varying in size from ,'. to Mi inch. Can 
yon explain the cause ' A. Transparent spots or pin 
holes arise from a variety of canses. Dust on the plate 
when exposed, air bubbles on- the plate not detached when 
it is put in the developer, impure water nsed in making 
the developer, are the principal causes. Each of tbese 
causes has i ts obvious remedy. The principal plate 
makers issue small manuals for the guidance of those 
nsing their plates. Write to the maker of your favorite 
plate and ask for a copy. You can then study the mode 
of handlin� the plates. 3. Is it possible to save any ni
trate of silver from the first washing and from the hypo 
bath? If so, please tell me the method ' A. Precipitate 
the silver from the solution by adding sodium bicarbon
ate or sodium chloride. Then reduce hy any of the pro
cesses for .. educing sjlver, for which see the chemistries. 
4. In a recent issue of the SCIENTIFIC AMERICAN I saw 
that gold could be saved from the toning bath by means 
of sulphate of irou. It said to dissolve two onnces of 
iron sul phate in a quart of hot water, so I tried it but the 
iron sulphate wonld not dissolve but tnrned red and sank 
to the bottom of the bottLe. Will you please tell me the 
reason' A. U.e ferrous sulphate with which to precipi
tate the gold in a finely divided state. The ferrons sul
phate absorbs oxygen very rapidly and changes to the 

. red ferric compound. 

NEW BOOKS, ETC. 

PHYSICS OF THERMO-CHl<�MISTRY. By 
. G u staf M. W estm an. New York. 1900. 

Energy manifests Itself in mallY forms. and universal 
science has adopted the name of potential energy for 
the absorption of kinetic energy. Physical energy can 
be stored in matter ; for example, in the form of latent 
heat, but we have another form which is dealt with par
ticularly in this treatise, namely, the potential energy, 
which is called volume energy, and which 10 chemistry 
takes an imporiant part. 'l'he purpo.e of this work is to 
find a relation between the change of volume, which takes 
place in the matter, and the potential energy, which is lib
erated or taken up b�· such change. The author'. calcula
tions are based entirely upon the valnes of heat and 
energy found experimentally, and he. has fonnd the 
mathematical expre.sion for the latent heat. He nses 
the ordinary adiabaLic formula, in which the inner as 
well as the outer work takes place. The application of 
tile formnJa perfectly agrees with values of latent heat, 
which for certain bodieR have been experimentally found. 
For as many reRctiqns as complete data in regard to 
specific weights and comhination heat have been found, 
the anthor shows that his formula ei ther directly or in
directly applied, will give a correct mathematical ex
pression of the chan!!es in volume WhICh the constitu
ent parts in the reaction are subjected to. It is, therefore, 
claimed that his formula represents the general law for 
chemical mechanism, and moreover that by analogies the 
heat of the reaction can be determined, which could not 
be done by experiments. 

A FRRNCH-ENGLISH MILITARY TECHNI
CAL DI()TIONA�Y. By Corn e l i s  De 
Witt Willcox, Fi rst Lieutenant of 
Artillery, U. S. A. Wa8 b i llgton : Ad
j utant General's Office. 1900. Octavo. 
Pp. 492. 

Lientenant Willcox bas performed a task for which he 
deserves the thanks of every scientific translator. He 
has compiled a technical dictionary of French-Ellglish 
military terms, which for scholarlv completeness and ae: 
curacy of definition merit� unstinted praise. We have 
nsed the first two parts of his work for the past year and 
found them t.rustworthy guides. In these parts a few 
terms have been omitted which might possibly have been 
inserted. Among them are to be noted ca;rter, c(1rre

luge, chasse-corps, commutatrices, metal dep/Joye, 
fringalage. 

. 

TH E  UN IVERSAL SOLUTION FOR Nu-
MERICAL AND LITERAL EQUATIONS. 
By w h ich the Roots of Eq u ations of 
all Del,Tees can be Expres�ed i n  
Terms o f  their Coeffieients. B v  M .  
A. M cGi nnis.  Kan sas Uity, Mo. :

' 
The 

Mathematical Book Company. 1900, 
Pp. 195. 

By an ingenious combination of geometry and algebra, 
Mr. McGinnis seems to have considerahly simplified the 
pro_lem of solving biquadratic and the higher algebraic 
equations. His explanations are not always perfectly 
clear; nor are his definitions faultless. The explanation 
of an imaginary qualltlty (definition 22) is decidedly 
obscnre. It is difficult to understand what advantage the 
definitions on page 5 of his book have over those ordi
narily in nse, or what a " propo.ed proposition " may 
be (definition 33). On page 239, section 273a, an equa. 
tion is given in which an x is clearly missing. These 
gaucherte8 are pointed out, not for the sake of being 
hypercritical, but because they materially detract from 
an otherwise very valuable contribution to mathematical 
. science_ 
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A2ing alcoholic liquors, J. A. H. Hasbrouck . . . . . .  657,6\JS A ir and gas cOlllpressin� apparatus, E. Gobbe . . . .  657.8d8 
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I 
Gns engine. W. E. Cary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -007.810 have been flied �rom tpe belZmn1l12 clown to December Gas ellgine. H. Smith . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  65i.576 3t! 1894. C(.ntamed .�n SC.IENTIFIC Ai\I��lC AN 8up- Gas gellera.tor, a,cetyJene, A. L. Kiff . . . . . . . . . . . . . . . .  ti57.5�H PL.EMENT, .:-Jo. 1 UO__ PrIce 10 cen.ts. 10 be had at Gas generator, acetylene, E. l,artigne . . . . . . . . . . . . .  657.1)1:):1 tblS office and froUJ a11 newsdea.lers. Gas generator, acetyleue. V. Powers . . . • • • • • • . . • . .  657,831. 

Air brake, J. J. Nef . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657,llt;9 Air brake. vehicle, W. J. Donaldson. Jr .. . . . . . . . . . .  657,t.i4!t Ail' compressing and carbureting machine. A. ... ,..# .  riiCl��iiiimii�iiijij�iii---- (jate. See Water gate. I Gate, W. H. Dickie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.523 Gate. B'ergm30n & Brace (reissue) . . . . . . . . . . . . . . . . .  tJ.S54 
BOuvier .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65/ , / OX) A larm. See Brid�e alarm . . 

Album. easel. C. Jaeger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657,54,4 AspbulJic composiLion powder, making. W. W. Varney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,'i7.799 Atomizer. I!:. L. Smitb .. . . . . . . . . . . . . . . . . . . . . .  ! . . . . . . .  657.710 AttritiOn mil l ,  A. Heine ... . . . . . . . . . . . . . . . . . . . . . . . . . .  657,656 Automobile vebiclt:!, J •. H. Dyer . . . . . . . . . . . . . . . . . . . .  E57.650 Axle box. car. T. J. �Jorgan . . . . . . . . . . . . . . . . . . . . . . . . .  657.i44 Axle gage. B. F. KnObloch . . . . . . . . . . . . . . . . . . . . . . . . . .  H57.602 Badge or button. campaign, W. II. Lutber . . . . . . . . 657.556 Barrel. R. \V. Baylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657,754 Bath tub seat, E. 'I.'. Brown .. . . . . . . . . . . . . . . . . . . . . . . . . 057.640 Hat t.ery. See Secondary bn ttery. Battery plate, secondary. \-V. Bowker, Sr .. . . . . . . . .  G57.H.'{8 Bearing, C. A. Latham . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti57.fi50 ReHrin.e, disk. C. H. Melvin . . . . . . . . . . . . . . . . . . . . . . . .  657.894 Red bottom. spriuJZ, n. E. LaughHn.. . . .  . 657.5.11 Bed pan. H. D. Goodrich . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G57.SHJ Belt drivin);! mechanisru, G. J. Gibbs. . .  (:57.765 Berth. W. A. Brown... . . . . . . . . . . . . . .  . .  . .  . .  657,727 Bicycle frame. V. H. Mills . . . . . . . . . . . . . . . . . . . . . . . . . . 607.667 Bicycle propelling mecbunism. E. L. Holmes . . . . . H57.772 Bin .. cular. prismatiC, J. H. HEII·tOIl .. . . . . . . . . . . . . . . . 65i,808 Biscuits for packing. apparatus for feeding or de- WORK SHOPS Iiverinll. G. Herbert. Jr . . . . . . . . . . . . . . . . . . . . . . . . .  6b7,6b7 
��ile�ee8��igi���·boiler. Water tube boiler. of Wood and Metal Workers. with-out steam power, equipped with 
�::�krca�e �r �a"c(ltj'.a,Cy(;uiig : : : : : : : : : : : : : : : : : : : : :  �+:l:.) BA R N E S '  FOOT P O W  E R Boust.ers or generator ttelds. mean. for control· .. M A C  H I N E R Y _ 
Bor1ii:;: ���i�������.

J
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Huttle. non·refillable, W. C. Curtiss . . . . . . . . . . . . . . . .  6,j7,75H greater profit on the work . .\lachmes 
Mott lp-. non-I·t:!OHable. S. Davis . . . . . . . . . . . . . . . . . . . . .  657.8:-)3 sent on trial if desired. Catalog E'ree. 
Hcuquet holder. J. H. Carroll . . . . . . . . . . . . . . . . . . . . . . .  057,585 W. r. '" JOHN BARNES CO. Box. See Folding b�X . . Knockdown box. �... _ 1 999 R U BY ST. ,  ROCKFO R D ,  ILL. Box fastener. J. ':M. lielkms . . . . . . . . . . . . . . . . . . . . . . .  651 .86.,> 
g���(�.ngS'.:'e"���n;;a�·e�ickhaus . . . . . . . . . . . . . . . . . . . . .  607,70B 

M A X I M U M POW ER- M I N I M U M COST. Brid!!e alarm for trainmen. R. J. Barry . . . . . . . . . . . .  H57,506 Bl'idle bit. J .  Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657,762 BrO:lze powder, manufacturing. Ott & RitIel-macher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.88i! Ruhble blowing device. A. D. Mendenball . . . . . . . .  fiJf.liO!1 Bubhle pipe, soap. C. Scbindler . .  . . . . . . . . . . . .  . . . . .  f�'l'.!!f! Ruckle. J.  H .. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 657.:>71 Bul'!�Y body and seat brace. Hest!'er & Carter . . . . . .  657.871 Bu�!Zy mud or dust -protector. G. H. Keeley . . . . . .  1)56.001 Burglary. protective device IIgalllst, A. Petternel 657,ti72 Busl.lmg protector for use in pitching lager beer kegs. Koelsch & Kramer . . . . . . . . . . . . . . . . . . . . . . . .  657.702 Cabinet. erc., baug'ing. G; W. Kircbbotfer . . . . . . . . .  657,779 Cake turner, pall. W. Vogel:. . . . . . . . . . . . . . . . . . . . . . .  f357.801 CalculatiJlI! macbine. W ... G. Powell . . . . . . . . . . . . . . . .  657.G74 
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Gate. C. H. Wil liams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.71\1 Gear. frictional driving. C. J. Coleman . . . . . . . . . . . . .  6.)7.855 Generator. See G •• s generator. (�il1s. rol1er for roller. J. 'V. Graves . . . . . . . . . . . . . . .  657.783 Glass grinding and polisbmg' machine. plate, D. Reatty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.j24 GoVerllor. steam enJ!Ine. D. Griffith . . . . . . . . . . . . . . . .  657.SIi\I Grass board. �'. �". Park . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.884 GrindillL! mncbine. universal. E. S. J.Jea . . . . . . . . . . .  6:"7.00;') Hair or wuol cutting macbine. J. \-V. Newall . . . . . . 657.784 £lame and trace connector. S. H. Swearingen . . . . ().";7.USa Hammer. aut.omatic. n. 8. \-Vaugb . . . . . . . . . . . . . . . . .  657.7lti Hammock motor. home. Ii". J. Lowe .. . . . . . . . . . . . . . . G57.S�n Halldle bar hand grip. Getz &. \VestaIL . . . . . . . . . . .  657.G!l7 Harrow. rotary disk. R. M. Slaton . . . . . . . . . . . . . . . . . .  f"lb7.8.'19 Harvester. R. C. Brubaker . . . . . . . . . . . . . . . . . . . . . . . .  657.5()!) Harvester. corn. FarraH aud MauL . . . . . . . . . . . . . . . . .  (i57.n.11 Harvester. traveling. B. Holt . . . . . . . . . . . . . . . . . . . . . . 657,700 Hat. ruck, A. Visel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 657.62!l Hearse table. rOlary. M. & G. E. Brestle . . . . . . . . . . .  657.0:;9 Heater. See \-Vater beater. Heater furnace. C. B. Tbompson. . . . . . . . . . . . . . . . . .  657,713 Heating' apparatus. tltting for steam, J. A. Don-nelly .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.891 Heating purposes. apparatus for utilizing hot slag for. J. L. \\' ells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.84:1 Hoist. Eades & A llday . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6b7.8Io HOist and carrier. L. Harris . . . . . . . . . . . . . . . . . . . . . . . . .  657,598 Hoisting apparatus, H. C. Bebr . . . . . . . . . . . . . . . . . . . .  657.1):9 Hook for garments. et c .. J. M. Guilbert... . . . . . . . .  657.5:�a Hooks. holder for snell tly. G. L. Plumley . . . . . . . . .  657,7Atl Hurse detacher and brake. A. M. Gra.nt .. . . . . . . . . . .  657.5:11 Horseshoe fastening. Z. '1'. Blackman .. . . . . . . . . . . .  657.723 Horsesboe. rubber pad, E. A. Wilcox . . . . . . . . . . . . . .  657.718 Hydrant, W. H. Law . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657,1iIi4 Hydrallt, wull. H. };'. Neumeyer . . . . . . . . . . . . . . . . . . . .  657.5H2 Ice cream mold. W. Mitche1l . . . . . . . . . . . . . . . . . . . . . . .  657,610 Indicator. See Office indicator. Indicator lock. C. L. Hosford . . . . . . . . . . . . . . . . . . . . . . . 657.773 I nhaler. \V. H .  J:!�ike . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H57.806 Instrument or otber case. G. Rebmann . . . . . . . . . . . .  657,708 Insulator. hi�h voltnge, A. Sinding-Larsen . . . . . . . .  657,574 Jack.. See Liftillg' jack. 
'k��e\og�i�)�1�iM���§·. I�1HI��:. :.�t.l. ��i.�� . . . . . . . .  657,555 Knapsack, V. Smerdoff . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,1)7.575 Knockdown box, S. H. \Veimer . . . . . . . . . . . . . . . . . . . .  657.750 Lace fastener, shoe, \V. L. I.ee ... . . . . . . . . . . . . . . . . . .  657,liu6 J.acing book SelLtlig machine . •  r. Pierce .. . . . . . . . . . .  657.673 Lamps. device for fixibg incandescent electric, 
Las�'l,\�nJ'. ���:f���I::::::::::::::::::::::: :: :: : : :: : : : gg4:�� La�tin/Z slloes, instep fastener for use iu, E. E. Canedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6b7.852 J.Jath attacl.Jrnent and support, metal. W. McCaul 657,527 Lens. R. D. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.820 

g:��eG�\��1Nri�:h&:!i.� •. . �'. ���.��.� : : :  : : : :  : : : : : : : : : :  ��:f;.� 
8:�·b��ja��\:.fer�;�H�����: w': Palniquist : : : : : : :  �f:m 8:� �g�W;�i<�� �l��gh:.�:.C:.����.�: : :: : : : : : : : :  �H�� 
g:�.ddo��P�I�k�sJ�B.�:��es::::::: : : � : : : : : : : :  � : : � : : :  ��:m� 

The Pe rfect ion of Pipe 
is admitted to be reached when our 

No. 9% PIPE THREADING 

Level and plumb, spirit. G. F. Quinby .. . . . . . . . . . . . .  657.1i75 
Thread i ng t�f���,gJ��\::�ii�'d�oygck: ' 'Eiectric' ·loCk.· · iiiili: 657.514 

cator lock. Seal loci;. 

Car transmiSSion device. motor, F. Henriod-Schweizer .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ('J5�.ii1 Car ventilat.or. A. Mi11er . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.74X Car ventilator. railway. C. JJ. A. Roosevelt . . . . . . . . 1i57.789 Carbonating' apparatus. E. E. Murphy . 1)57.88'2 CarQureter. C. Forth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi5i,fia2 Carburet.er. S. I!:. Hedrick .. . . . . . . . . . . . . . . . . . . . . . . . . . .  607.770 Carbureter for explosive engines. H. L. Jessen . . .  657.738 Carbureter for lZas enlZllle�. G. Ktlt7 .. . . . . . . . . . . . . . .  fX,7,740 Carriaa-e cooling ttpparatus. motor. A. E. Vor� relter.. . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  657.684 Carr·ier. See Luncb carrier. Case. See liookcase. Instrument or other case. Storage or show case. Cash rel<ister. K F. Spauldin!< . . . . . . . . . . . . . . . . . . . .  657.624 Celluloid, manufactUre of, Hagemnl1u & Zim. mermalln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 657.535 Cellulose. manufact.ure of. Fremery & Urban . . . .  657.818 Chain. drive. C. E. Duryea. . . . . . . . . . . . .  . . . . . . . .  . 657,526 Chair. See Folding chair. \Vindow cleaning cbair. Chair. S. W. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1\57.875 Chepse cutter, calculating, H. G. Roth . . . . . . . . . . . .  65 •. h'21 C�urn. H. G. ('onneLt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.588 Churn. B. & J. M. Northcutt . . . . . . . . . . . . . . . . . . . . . . . . 657.011 Churn. C. K yates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.805 CI�ar bunch1D� machine, A. Gordon . . . . . . . . . . . . . . .  657.500 Cillar�, ch!arettes. etc., lighter for, Butcher & 
Cip�����ie: 'E: ·F: ·CElssei : : : : :  : : : : : : : : :  � : : : : : :  : : : : : : :  r;gf:� Cipher code system. E. lo'. Cassel. . . . . . . . . . . . . . . . . . . .  657.hBti Clasp. F. E. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 657,752 Cleaner. See Pipe clp-aner. Raisin c1eaner. Clock. t:!lectric. fT. Fichter . . . . . . . . . . . . . . . . . . . . . . . . . . . 657.6!l4 Clock. geOgraphical. A. G. Beaunisne . . . . . . . . . . . . . .  657,686 Cluck. "rapbopbune, J. �'. Eldred . . . . . . . . . . . . . . . . . . .  657,731 Clock. secundary electric. G. P. Rose, Jr . . . . . . . . . .  657.678 CIUl cb. P. Diehl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6b7.524 Coal screen. W. W. Brown . . .  : . . . . . . . . . . . . . . . . . . . . . .  657.508 Cock, stop Hnd waste. E. RickersberlZ . . . . . . . . . . . . . .  t.i57,895 Coin assorting deVice, J. G. Itrance. . .  . . . . . . . . . . .  657.902 Column, wooden, Schwerd & Emrick . • . . . . . . . . . . . .  657.S:*i Commutator spa-ment tip, A. H .. y,resterdahl . . . . . . 657.004 Conveying apparatus. R. T. Jenney . . . . . . . . . . . . . . . .  657.824 Cookinli!' colton seed. W 0 H. Cook . . . . . . . . . . . . . . . . . . .  657,857 ��g�·�(�13!��i;?·�·�It.,I:::�· . .  N.�.I : : : : :  : : : : : : : : : . : : :  �i:� Copyin" book. letter. S. H. Crocker . . . . . . . . . . . . . . . .  f\57.5�1 Cord retainer. S. Kenyon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.825 Cornice and curtain hanger. combined. O. B. Hellstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.538 Cot or be<l. folding. J. S. Dyelt .. . . . . . . . . . . . . . . . . . . .  657.001 Cotton lZin, roller, J. W. Graves . . . . . . . . . . . . . . . . . . . . .  657.734 Cotton pickIng and cleaning machine, J. '1.\ WOOl-ery.. . . . . . . . . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.580 Couplin/Z. See Car coupling. Cultivator, band, H. R. F'owler . . . . . . . . . . . . . . . . . . . . .  H57.fi95 Cultivator. listed corn. S. Smit.h . . . . . . . . . . . . . . . . . . . .  657.840 Curb mold. cement, C. H. Watson . . . . . . . . . . . . . . . . .  657.802 CUrtain Hxture bracket. C. A. Wrhen . . . . . . . . . . . . . .  657.581 Cutter. SeeCbeese cutter. Cycle driving mecbanism. F. J. 1:C ,Johansson . . . . .  657 701 Cylinder lock. E. von Mnrsovszky . . . . . . . . . . . . . . . . . .  657:6115 Dock, Boating' sectional clry. W. Jamieson . . . . . . . .  657,f;riO Door mat. metal. J. W. Horner . . . . . . . . . . . . . . . . . . .  657.812 Draft device. J. Comrnirisky.. . . . . . . . . . . . . . . . . . . .  007.812 nrnwer equalizer. \V. Beebe . . . . . . . . . . . . . . . . . . . . . . . 657.809 Dredp;e sUCtilHl pipe. A. \V. Robinsoll.. . . . .  . . . . .  657.51)7 Dreage buction pipe mouthpiece or dra$(. A. W. Bobinson: . . . . .  : . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  857.568 Drter. C. L. Cummmgs. . . . . . . . . . . . . . . . .  ('.57.8tiO Dry kiln door, T. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fl57.5.12 Dril: repairlllg:RPparatus. P. L. Crossman . . . . . . . . .  657.519 Dye and makmg same, blue cotton sulfur. H. Gus��ann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657,768 657.769 

illACHINE is used. As a hand machine it is the only one known that will cut and thread an 8 inch pipe with ease and satisfac. tion. One valuable feature is. that it has no arbitrary lead screw for determining style or pitch Of thread to be cUi;H�ili�'1i£ELta�jjj.cG. CO. IJOI CUl'tiss St., 'l'oledo, Ohio. 

Acetylene Gas Burners. 
Schwarz Perfect i o n  Lava Burner. 

:�Fohn��t ����d�l�n�����t�}e��a�Y�� 
���!��ss an�e��tiJ:s��.c�tf:�a1·-

N 0 Blowing. Sole Agents for 
�:��I�l�ation. the U. S. and 

Perfect Alignment. Canada. 
ill. KIRCHBERGER & CO. 

110 Wal'ren Stl'eet, New YOl'k. 

The " Wolverine " Three 
Cylinder Gasoline Ma
rine Engine. 
The only re\'eNiing and self. 
starting gasoline engim: on 
the market. Lightest engine 
for the. power Luilt. Practi. cally no vibration. Absolute. ly safe. Single, double aud triple marine and sta.tionary 
motors from l}( to 30 H. P. 
WOLVERINE 

MOTOR WORKS, 
G rand Rapids, Mich. 

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 pric2s. 

� Send for particulars. 
H A R T F O R D ,  C O N N _  

NEW YORK : r.or. Liberty and Greenwicb Sts. BOSTON: 
281 �'ranklin St. Bu " F  ALo : Cor. Seneca and Wells Sts. CHICAGO : 42 and 14 Soutb Clinton ;it. 

EIIl/ packing apparatus. H. D. Cripps . . . . . . . . . . . . . . .  657.729 
�:��:�l� �r�vda�:�r:?rI.'W�!ia�·b�: . .. m�'.Ci.�.: : : : : : : : : : :  �m� GERE GASOLINE ENGIN ES �lectric furnace. W. S. Horry . . . . . . . . . . . . . . . . . . . . . .  G57.7i*i Pii 

SIMPLEST BOAT ENGINE6 MA D E  

�:�{��;/oc�eeHE�cfr��I�l��ator: · · · · · · · · · · . . . . . .  · · ·  657.853 <lTm�illj�iiii�UiWi,Zfp.CIA,�JI� �:,9Ie.�.�o�9hr� 
}·� Iev"tor. E. L & G. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.597 .::::l'! _ G to.H.GERf YAC"IA,iNcH Wk •. �;levHtor safety device. N. B. Keyser . . . . . . . . . . . . . . . 657,118 NE.W CAT FOR 4 STAMPS GRAND RAPIOS. MICHIGAN. 1�:levator safety mecbanism. Buddenbobn & R�eer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.642 1':levlltors. electrically actuated safety device for, . 
I!;n:tne�' :e�YGe;s' el�giiie . . iiotfii·y engiiie:' 'Steam 657.892 

engine. Engille cylinder lubricator. G. A. Burwell.. . . . . . . .  657.1)43 l�:ng�lIe vaporizer� petroleum. G. Kiltz . . . . . . . . . . .  657,738 hllllllles, controlllllg' tDean� for explosive. F. A. La Rocbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.662 Engine�. electric illniter for explosive. I. H. 

IF YOU HAVE A SHOTGUN 
a.nd use it often, you know the barrel " ]eads "-the frictIOn leaves a lead depost wbich causes "pits" and means expense. You C1n't stop the deposit, but you can re. 

Evn��;��ii;�·aj;par.at:us: 'i. bn.v·ie.: : : : : : : : : : : : : : : : : : :  �+'�rl 
�������tb":..g���ll'.ts�;,�t��tlPle.e����: �: J 

.. n.�.jf �f:�� Eyelet for sboes. etc;. Sbade & Fry . . . . . . . . . . . . . . . .  657:7!13 ' m lVe It TOMLINSON CLEANER It removes !ilence. A. B. Twitchell. : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.8l'9 wltb the • easily and Fence. hed"e. E. P. Kepner ... . . . . . . . . . . . . . . . . . . . . . .  ti57.87fi quickly all lead rust or other foreign matter It won't ��nce. portable. W. H. Turner ... . . . . . . . . . . . . . . . . . . .  �>57.�2fi 'injure the barrel, as the br�ss wtre gauze is Bofter than F-Ift h whe� 1. J. A. SpHngler .. . . . . . . . . . . . . . . . . . . . . . . . .  ��7.6.�1 the steel. and it wUl last. a h eUme. as the ri>al .... wearing �tlter. T. H. Boyer .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 657.851 part can be rep l aced for lOc. An extra pair with e'lch �llIer press plate. J. E. Turney . . . . . . . . . . . . . . . . . . . . .  61>1.628 tOOl. In gauges 8 to 20. Fit any rOd. A ll dealers. PriceSl. F�nller rinlZ. G. Kautzmann .. . . . . . . . . . . . . . . . . . . . . . . . .  f}.S7.77tl I Booklet free. "Used eVelJ"ffWhere in the civilized. world." fir\! e�cape, Buddenbohn & Speer . . . . . .......... . . .  657.641 i 1 he G. T. Tomlinson Co.,1 00 S. Baker St., Syracuse,N.Y. 

Lock and latcb combined, M. C. Patrick . . . . . . . . . . .  657.885 I.OOID. G. F. Kuett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657,604 Loom electric circuit closer.'Smitb & Reddlng . . . .  G57.�95 Loom picking' motion. J. Blanchet . . . . . . . . . . . . . . . .  657 .• 2j Loom RtOP motion. Cottam & Bentley .. . . . . . . . . . . . .  oo7.mB Lubricating- meaus. Loose & Scbreyer . . . . . . . . . . . . .  007.554 Lubri�ator. See Kngine cylinder lubricator. J.umber delivering machille. J. C. Melby . . . . . . . . .  ti57.G66 Lunch carrier, 1\1. Fesler . . . . . . . . . . . . . . . . . . . . . . . . . . .  �7.�?9 Lung test.er and developer. J. HOlZ"elalld . . . . . . . . . . .  651,658 Mliit drying apparatus. H. Fischer . . . . . . . . . . . . . . . . . .  ti57.1ti4 Malt drymg appan�tus, W. H. Prinz.. . . . .  . . .  65i,7&:s Mat. See DI lor mat. Match box filling and closing machine, A. Schus-ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 607,573 Measuring and indicating apparatus, electric. H. Darwin et. nl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.861 Mercerizing, Aykroyd & Krais . . . . . . . . . . . . . . . . . . . . .  657.84!J Mercerizing macbille '1'. McConnell . . . . . . . . . . . . . . . . 6.17.7U5 Metal pipe. coated. W. Lacy . . . . . . . . . . . . . . . . . . . . . . . .  657.605 Meter. ::>ee Rat e meter. Mill. See Attrition mill. Min adjusting mechanism. universal. C. L. Hus-
MO�:n Se'e ('u'rb ·moi<l.· · Ice 'crea'� �'oid: " " " " " 657,A23 
Monncetyl illdoxyl and mttking same. Heymann 

& Herre .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.5&1 Motion. fHeans for convertmg rotary into recip-rocat.in.!? 1. H. Vtnn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 657.E42 Motor. See Hammock motor. Water motor. Motur mechanism. G. A. Brachhausen . . . . . . . . . . . .  fl5j.1.S!i �Iower journal benring. lawll. W. G. Vernoll ... . . .  057.715 MUSIC leHf turner. J. D. 'Volf. . . . . . . . . . . . . . . . . . . . . . .  657.840 Musical instrument, mechanical. H. Mul ler . . . . . . .  657.560 1\aphthol prepared witb rosin soap, �. tlross-mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.'j'(jj Note sheet. spira]' Staffelstein & Kluge .. . . . . . . . . . .  007.682 1'.·ut lock. S. C. Baughn. Jr. . . . . .  . . . . . . . .  . . . . . . . . . . .  65i.5(,7 Office indicator. C. Ii ...... RutLman . . . . . . . . . . . . . . . . . . . . .  6.,)7.8:« Oilel'. axle. W. Linhart. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.552 
8��I�ia�;li�;i�gW��g���u�: f: �e:t�'J:r��: : : : : : : : : : :  ��:� Onmn. �'. K P. Ehrl ich . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.594 Packa�e or pocket book. folding, A. W. Beers . . . .  (\57.fi87 
�:d�\��g��tl?�.�.�:0;!i�6ii : : : : : : : : : : : : : : : : : : : : : :  �+:m Penctl pOinter. A. J. Gillf>soie . . . . . . . . . . . . . . . . . . . . . . .  657.595 Pencil sbarpener. C. l( Klett .. . . . . . . . . . . . . . . . . . . . . .  657.780 Pert"orator keyboarn. BuckinJZham & Germann . . . 657.510 Phonograph, A. N. Petit . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.785 PlIono�raph records. making metalliC duplicate, T. A. Kdison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.527 
��g�g�:�;�li·i��;kJ�;at� :s?;I:r����3�:· ·E: 'j: Haii : : :  ��i:Y.1 PhotoJZraphic expoF:ure meler. A. \Vatkin� .. . . . . . .  657,ti85 Photographic prmts, device for uniting cellulOid 
Ph���g���hi��lg�rier: 'Reicb'enbnch '&' �'cbade'l i : :  �+{�� Pick and reed book, combined, R. W. Marek ... . . .  657,608 P�n. See Safety pin. PIpe. 8ee Bubble pipe. Metal pipe. Pipe cleaner. flexible waste, L. A. Cornelius . . . . . .  657.8-.1)8 P!pe perforating tool, G. W. Kel logg . . . . . . . . . . . . . .  65i,777 Pipes. combined union and elbow for coupling, 
PiP�S �; ����a�o·fil; ici· ilJ·ai·n8:·bj.i;11ches: ·rece·p� 657.712 

tacles. or tanks, means for coupling, F. Al-brecbt .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.504 
�t���n �'n�:�ii��l· .. D: C: i·.ing:e�f·eJier: : : : :  : : : � : : :  �i:k?J Planter, corn. P. J. A. Vnn Deinse . . . . . . . . . . . . . . . . .  f)57.'i14 Planter. cotton seed, J. H. Wolfe . . . . . . . . . . . . . . . . . .  fl57.72U 
�::��r�:�i�:hrna:,k;�tfl�·O�J.�Ri��: : : : : : : : : : : : : : : : :  �+:�+ Plate manufacturing apparatus. W. F. Stie1.. . . . .  667 02 1) 
�l�:: :;;lr�:"WR: Davis::::: '. :: '::::::.'::: . .  �7

:653: �f:� Pneumatic dispatch tube system. A. W. Pear-sal l . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  657,886 Press. See Roller press. �����l��� ����:'a�t��h���it.: 'M': S·��·der. : : · : : : : : : : : :  �i:��i Printin,2' press ('oulltinl! device. J.- W. J.Jeary . . . . . .  657 781 Printing press sbeet counting device. E. C. Sey. ' 
Prilll�f,�;-roiiers: 'moiiJ' for casting wa'Ii' 'pape�: E: 657,792 

prll?ti�;���mp: J·. ·w·: Ad'arns: : : : : ' : : : : : : : : : : : :  : : � : :  �r� Propeller. reverRible. Williams & Jobnson . . . . . . . .  657.844 Pulverizer. J. Davison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.'i61 ���g: !;·r���a;t�sci:·F:i: Ra�teli: : : : : : : : : : : . . .  : : : : :  �i:��� Pump valve actuatillg' mecbanism, G. B. 
Pu:Ct�S8�i;. ve'r,;ier:: : : : : : : : : : : : . . : : : : : : : : : : :  : : : : : : :  ���;m RaCk. See Hat rack. Radiator constructiun, C. T. Pratt .. . . . . . . . . . . . . . . . .  657.fiti4 Rail joint. '1'. C. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857.811 Hail jOint. "'hitaker & Gruber .. . . . . . . . . . . . . . . . . . . . .  657.75l H,ailwflY conrtuctor und collector. electriC, A. 
Rair:l��efr�����;t·nma·':ic·. '(�'. ' w·. 'McIhnney: : : : : : : :  �+:�� RflilwHY rHii find jOint. �. HHzfll'd . . . . . . . . . . . . . . . . . .  fi,�'j.R70 RflllwflY rnil elp('fric bonet. H. P. Rrown . . . . . . . . . . .  657.7;)7 R.f1ilwny r;l i I  joint . .T. F. R�ulJen . . . . . . . . . . . . . . . . .  6,;7.888 RailW:lY nlll!o\. Ice removinJ! mechnnism for, J. J. 
Ralr;!T�k:rv·nai: 'el'ecti-ic: ·(i.·H� ·D·uil·ba:m.:::: : : : : : : :  �i:� Railway spike. B. M. Chase .. . . . . . . . . . . . . . . . . . . . . . . . .  657.51a 

(Continued on pa(Je 191) 
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ACETYLENE APPARATUS 
Acetylene number o f  the SCI�NT!FIC AMERICA ,. SuP· 
PLEM �NT, describing. with full illustrations. the most 
������):�:f�� o:c�r�:n���e r{;� l�c;.��:��a�;��a:g;�� The lZas as made for and used by the mICroscopist and student; its use in the magic lantern. 'l'be new French table lamp making its own a(·etyJene. Contained in SCIENTIFIC AM lmICA>i SUPPLEMENT. No. 10:;7. Price 10 cents prepaid by  mail. For otber numerous valuable articles on tbis subject we rf'fer you to pa�e 21 of 0ur new 1897 Supplement Catalogue, sent free to any address. MUNN & Co .• 361 Broadway New York. 

C R E A T  POW E R-S M A L L  C O ST. 
Th� maximum of strength, d'lra-
bility :mfl safety, with the mini
mum of cost that describes our 
lIolf!itlllt,t' .Englnes for 
lation nn Gasolinl", Dis
tillate or Crude Oil. 
ery part of tht: engine 
interchangeablt:. �oon 
s:H'es It.� cost in fuel 
alone. Both frkt.ion and 
geared hoist, 6 to 150 h.p. 
For quarrIes, millE'S, and 
docks. \V cbcr Gus 
& Gasoline Engule Co., P. O. Box 1 I 3�.oQ, Kansas City, Mo. 

H I G H EST EFFICIENCY 
attained in the 

STOVER 
GASOLINE 

ENG INE 
The best i s  always cheap· est. Write jor prices. 
STOVER E N G I N E  WO R KS, F R E EPORT, I LL. 
EVOLUTION OF THE AMERICAN LO-comotive.-By Herbei-t '11, Walker. A vnluable series by a member of the National Railway :Museum Commit.H.'e. 'I'be locomotive from 1825 to date is described Rnd tllustrat.ec1 by careful drawings, great attention bein,;r given to historical accuracy. 21 illustrations. �CIEN
Tn'lC AMERICA" ,"UPPLEMENTS 1 1 I '! ,  I I 1 3. 1 I I " .  Price 10 cents each. For sale by Munn & Co. and all newsdealers. -----------------------

ARTESIAN 
Wells. (\i1and Gas Wells drilled 
by cnntract to any depth from50 
to 3(XX) feet. We also manufac-
�':t�ie�n��ud�:rlh :ri�ryct��np,!�� same. Portable Horse Power and Mounted Steam Drilling Macbines fur 100 to 1200 feet. Write us stating exactly wbat is required and send for i llustrated catalogne. Address EERING ANn SUPPLY CO. 

NEW � Ur.K, U. S. A. 

NOW H EADY. 

Gas Engine 
Construction 

By H ENRY V. A .  ·PARSELL. Ir., M e m .  A.  I. Elec. Eng.,  
and ARTH U R  I .  WEED, M.  E. 

PROFUSELY ILLU�TRATED. 

Price, $2.50, postpaid. 
'fbis book treats of the subject more from the stana

POUlt of practICe than tbat of theory. 'l'he principles of 
�gr1b��?�n�fth��stb�nf�r::1 �b�s�!·��i\�nag2 a ��lf�tio�:� power engine is taken up. First come directions for making the patterns i this is f�l1O\�ed. bv all the det�ils of the mecbanical operations 
Rfuflst��t�ldg � rbab�a���frii !�:r��T��sg�f tt�e i:ct��r�s�:k in progress, showing tbe modes ot chucking, turnin�, boring and finishinR: the parts in the luthe and also plai!lly sb0!ring tbe lininB' upand erf!ction of the engine. 

DImenSIoned workIng draWIngs give cJearly 
the sizes and forlns of the variollS details. The entire engine, witb t.he exception of the :Oy .. 
���:��l:h ds1�J�nr��t�� be made on � simp:e eIght-inch 

Tbe book closes with a chapter on American practice in Gas F.ngine design and gives Fimple rules so tbat any
g�e���):�i�e out tbe dimentions of simiJar en�rines of 

�v!,ry illu8t.ration in this book is np.w and 
�����

a
Ji�::��v��e�96ag:g

e
e��reS81y for this 

or sena jor Circular oj Contents. 
M U N N  eYe. CO. , P u b l i s h ers ,  

361 BROADWAY NEW YORK. 



SEPTEMBER 2 2 ,  1 900. 
� ••• , ••••••• , •• + •••• , ••••••• ,., ••• ,.,. Ralll.8]'8. Ice remov\nit trolle), for electrlo. J. J. 

Ral����:�iie;. ·"ii.i. 'cap iiternrn,;;: ii:'iDastwoo.i.::: �:� Tne Grana PIiI, Range. etc .• A. W. Hawkius . . . . . . . . . . . . . . . . .. . . . . . .  657.5.'16 
Itatcbet wrencb, Carter & Heury . . . . . . . . . . . . . . . . . . .  657.512 
Rate metE"r. multi. K Oxley . . . . . . . . . . . . . . . . . . . . . . . .  657.829 
Rate metering. sySl.,em of multiple, E. Oxley . . . . .  657.828 

I Reflector, liu:bt. iI', Elo!'nell.. . . . . . . . . . . . . . . . . . . . . . . . . . 657.t).fJ3 
i:telZister. See Cash rep:isLer. 

I H,ve , good C;g". It', ;0" " '''Y to h,ve a good ,mok • ." poo, 00 •. 1 ! They cost you the same. The Brunswick is good. You will like it and buy it I (The Diploma of Honor-Highest Possible Award), 

WAS WON BY 

lbt Smitb Prtmitr 
lyptwrittr, 

AT THE 

Paris Exposition. 
� � �  

This award, made by an International Jury 

of twenty-five members, was, at a rating on 

points, H I G H ER THAN A N Y  OF T H E  
OTH E R  T W ENTY TYPEW RITERS 
I N  COMPE'I'ITION, and quoting from 

the jury's report, was given " for general supe

riority of construction and efficiency, at the 

highest rating." 

1 he Smith Premier Typewriter ·CO. , 

SYRACUSE, N. Y . ,  U .  S. A. 

. ....... ' ....... ' ... '.' ... ' ... /.'.'. 

tbt (YI'tWrittr Excbang¢ 
I l.f  Barclay S f . .  NEW YORK 1 24 La Salle St.,  C H I CAGO 38 Bromfield St.. BOSTON 8 1 7  Wyandoite St.. 

KANSAS CITY, MO. Z09 No rth 9th St. 
ST. L O U I S, MO. 432 Diamond SI.. 

PITTSBURGH,  PA. 
3 West Ba lt imore St.; 

BALTIMORE, M D .  536 California St.,  
SAN FRANCISCO. CAL. 

We will save you from 10 
to 50% Oll rl'ypewriters of ail makes. Sf-luI for CatatoQ"ue. 

ELECTRO MOTOR, SIMPLE, HOW TO 
mak2.-By G. M. Hopkins. Description of a small eJecM 
tric motor devised and constructed witb a view to as:o:ist .. 
ing amateurs to make a motor which mig-ht be driven 
with adv!Lllt,age by a current derived from a hattery, and 
whIch would haV"� sufficient p(lwer to operate a foot 
lathe "1' any n'Il��il.e requiring not ave,' one man P;)w .. 
er. With 11 figures. Contained in SCI ENTIIl'IC AMER .. 
ICA" SUPPLEMENT. No. H4 I .  Plice 10 cents. To be 
bad at this office and from all newsdAalers. 

PRESIDENT 
SUSPENDERS 

Improv.ed 
to be a life long 

c o n  vert  to tbeli' 
use. T r i m m i n g s  

never rust. Refuse imi
tations. Word " Pres  i

dent" stamped on buckle 
of genuine. $1:;00'00 be 

distributed among wearersr 
Write for particulars. Price oOc. 

THB C. A. EDGARTON JtIFG. CO., 
Jlox 222, Sblrle,., IUan. 

S E N T  O N  T R I A L. 
Prep.aid to any a,ldress. 

Coggesball Patent Steam Tube Cleaner. 
T H E  C L E A N E R  T H AT C L E A N S  C L E A N  

N 0 Wc�II��
u
r
e, 

�r:a�s ���"m
q
:����

. 
end. :-o�i:�t'l!'i"J: 

The Coggeshall Mfg. Co., 1 23 Liberty St.,  New York. 

Th. Eorih is  Covered with Velvet t o  Those Who Wear 
Gilbert·s Heel Cushions 

U INSIDE THEIR SHOES." 
Remov� 1.�:i�h�v��k��te���;��� ting Shoes, Arch the In

step. Iudorsed by phy-

to the heel, felt down. Don't require larger s��le��S. 
Ji ����,1�5r.ltc� 

inch, 35c.; 1 inch, SOc. per yair. At ,,�oe and �epartment stores. 

REA D-�:�rd 
o�

a
:;:, d�I;:, ��i'::i: height MSlred, and 2-ceot stamp for 

GILBERT "}lFG. CO., 65 Elm St.reet, Roehester, N. Y. 

Telephones, 
cati!�

t
���

r
��t�i

t #�l�. ln����m�ur�; 
prj6es. catalo,!lue. etc., with testimonials 
and references. Estimates cbeerfully 
turnish€d. Agents wanted. 
THE SIMPLEX INTERIOR TELEPHONE CO. ,  4 3 1  Main S t  . .  Ci ncinnati, Ohio. 

ACETYLENE GA� AND CARBIDE OF 
Calcium.-All about the new iIIuminallt. its qualities, 
cbemistr"J, pressllre of liqllefaction, its 

rrobable future, 
�iP:{ti���:����\�e�);i����. ftr::;�tev��;::Pd�I���

i�� 
tbis bubject. Details of furn.1.ces for making thp carbioe, 
�a8 generators. gasometers, burners, etc. Contained in 
1 ��1�IIWlll'i�N��Nl 0 ��:

P
f�1��

T
j II f��' 1 im�: 

1 0 :1 � .  1 1l3�. 1 1';;7' . 1 064. 1 07' 1 .  1 0?' :.!, I 08:.!, 1083, 108t. 1 08:1, 1 0!-'6. 1 1 114. 1 1 :.!'�. I I  :\ . .!. 
1 1 40 and 1 I �O. Priee 10 cents eacb, by mail. from 
tbls office. lind all newsdealers. 

N. Y. 
-------------------------

CAMERA EXCHANGE. 50% Saved on a l i  makes of Cameras 

nn���c�
u
a�:r�: t

O
�m��I���

,
l':�

l
�� 

Larg� assortment aiways on band. 
DevewpvnQ. p,·inUntg. etc. 

Photo supplies of every description 
at lowest p1"ice.s. 

W" Send 2<. stamp jor baroaim 
u.st. Address 

N. Y. CAMERA EXCHANGE, 1 14 Fulton St., NEW YORK 

Re!<ister. C. F. J. Wernert . . . . . . . . . . . . . . . . . . . . . . . . . .  6,;7.578 
Resins. wllxe�. etc., raiSing tbe melting POillt of, 

A. Genlzscb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.696 
lthe()srtlt. electrical. H. W. Leonard . . . . . . . . . . . . . . .  657.ma 
lUll",. See }I--mger ring. 
Riveting llJachllle. C. H. Jobnson . . . . . . . . . . . . . . . . . 657.004 
Rock breaker. subaqueous. B. H. Coffey . . . . . . . . . . .  657.515 
Roller press. E. Reagan .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.676 
H.ollioJl rnacbine. tube. C..- I .... Curtis . . . . . . . . . . . . . . . .  657,647 
Hutary engine. E. P Couture . . . . . . . . . . . . . . . . . . . . . . .  657,590 
Rotary engine. G. Hl. Ledvina. . . . . .  . . . .  . . . . . . . . . . .  657.826 
[(otary engine. J. E. Moats . . . . . . . . . . . . . . . . . . . . . . . . . . 657 .55�' 
Sack holder, G. H. Carney . . . . . . . . . . . . . . . . . . . . . . . . . . . 657,';44 
Saddle. harness, P. Maegaard . . . . . . . . . . . . . . . . . . . . . . . 657.5j7 
Safety pin. It. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.704 

�:�d��<���: �: tJ��������l.I: : : : : : : : : : : : : : : : : : : : : : : : : :  �i:�� 
Saw sbarpening macbine. G. Bartlett . . . . . . . . . . . . . .  657,850 
Saws. insertable cutter or tooth for rotary, J. H. 

Jewett ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.873 
Scale for cbeese. cuttin�. H. G. Roth . . . . . . . . . . . . . .  657.620 
Screen. See Coal screen. 
Scrubbing machine. H. C. Burk . . . . . . . . . . . . . . . . . . . . .  657.bS4 
Seal lock. G. W. Lewis. . . . . . .  . . . . . . .  . . . . . .  • . . . . . . .  657.742 
Secondary battery, A. Jamieson . . . . . . . . . . . . . . . . . . .  657.009 
Seeder. force feed end gate broadcast. I. D. 

Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.797 
Sewillg machine. \tV. Sbaw . . . . . . . . . . . . . . . . . . . . . . . . . . 657.080 
Sewing machine. button bole. W. F. Jagielski. . . . .  657.5-J5 
Sewing machine gUide, P. R. Irvine . . . . . . . . . . . . . . .  657.543 
SewilllZ' machine. revolving book, A. Doring . . . . . .  fi57,52.J 
Sewing machine work clamp. bUltonhole, J. T. 

Hogan ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.540 
Sbarpener. shears. K. Hossler . . . . . . . . . . . . . . . . . . . . . . .  ti57.tn�1 
Shoe bolder. E. A. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . .  657JJ34 
Sboe stretcher. C. W. Crozier ... . . . . . . . . . . . . . . . . . . . . .  657.814 
Sifter. ash. S. D. Melvin.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  657,558 
Signal. See RaIlway Signal. rreiephone signal. 

Train order signal. 
Skate. H. Handwerk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,;7.822 
Skate, roller. Ii'. A. Ross ... . . . . . . . . . . . . . . . . . . . . . . . . . . b57.790 
Snow plow. \\'. H. Tagert . . . . . . . . . . . . . . . . . . . . . . . . . . . . 657,�8 
Stumping machine, W. Kraemer ... . . . . . . . . . . . . . . . . .  657,(j(),� 
Sleam builer. C. D. Mosber . . . . . . . . . . . . . . . . . . . . . . . . . .  657.783 
Steam engine for pumJJs. J. E. Normand . . . . . . . . . .  657.GjQ 
Stoking device. J. Wezel. . . . . . . . . . . . . . . . . . . . . . . . . . .  6,;7.e:l2 
Stone base. art ificial. L. K. Forsytb� . . . . . . . . . . . . . . .  6,-\7.837 
Storage or show case, \"'1. n . . Killnear . . . . . . . . . . . . . .  1i57.GGl 
SLave. knockdown camp. D. B. Warrell. . . . . . . . . . .  657,G31 
SLOve or rall.u-e firebox liniug. E. V. Coulston . . . . .  657,7,)8 
StOVE-pipe attachment. H. C. ArmitR!le . . . . . . . . . . . .  1)51,72;) 
Switch operating apparuLu8. M. W. Brown et al. . w7,li!jU 
Synnge or other cap. fountain. G. H. F. 

Scbrader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,;7.570 
Telephone signal and jack, combined. O. R. 

Cline .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,;7.854 
Temperature regulator. autOlnaLic. A. Roesch .. . .  &7,U77 
Test spe( imens, holding device for tensile, If. A. Itieble.. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  6,;7.566 
Tin and zinc from tinned and zinc scrap. appara-

t.us for reclaiming. G. B. Cruickshank et al. . . .  657.646 
rrire. rubber vehicle. R. B. Price . . . . . . . . . . . . . . . . . . . . oc1 7.i87 
Tire valve and cap, G. H. F. Scbrader . . . . . . . . . . . . .  657.572 
'l'ir� valves. etc., cap t·or. (7. H. }I'. :schrader . . . . . . .  657.511 
Tire. vehicle. R. B. Price . . . . . . . . . . . . . . .  " . . .  . . . . .  657,8:-32 
Tootb. artificial. E. Pierrepont . . . . . . . . . . . . . . . . . . . . .  657,tH3 
1'00tb sbell slitter. C. M. \Vllcox . . . . . . . . . . . . . . . . . . .  6b7Ji3;{ 
Tram order sigual. H. De Wallace . . . . . . . . . . . . . . . . . .  G57,592 
Train signal device. electriC. J. }i'. Scullen . . . . . . . . .  fi57.b87 
Trestle. kuockdowl1. L. W. Davidson . . . . . . . . . . . . . .  G57.ti48 
TruBey head. S. Bourgeois . . . . . . . . . . . . . . . . . . . . . . . . .  657.1);)7 
Truck. passenger cur, J. C. Barber ... . . . . . . . . . . . . . . .  ti5'.6.'{5 
Tube compressor. Jessup & Leffingwell.. . . . . . . . . . .  657.775 
rl'urbille, steam. it. Schulz. . . . .  . . . . . . . . . . . . . . . . .  1)57.709 
Type cuntaining channel. Johnson & Low . . . . . . . .  657.874 
Typesettillg apparatus. Johnson & Low . . . . . . . . . .  657,546 
Undershirt and suspensory bandage, c.ombilled. 

F. W. Wrigbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.fJ82 
Unloading" appnratus. J. W. Kamm . . . . . . . . . . . . . . . .  657.547 
Valve, T. Reese. J r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1),;7.707 
Valve. air contl'oJ i ing. E. L. Rowe .. . . . . . . . . .  : . . . .  65i.89ti 
Valve gear. locomotive engine. G. B. Eddy . . . . . . . .  657,816 
Valve uperatiug mechanism, J. W. Branllon . . . . . .  657,800 
Veltic}e. motor, C. J .  Coleman . . . . . . . . . . . . . .  657.516. 657,899 
Vebicle. mOl or. F. E. & F. O. Stanley . . . . . . . . . . . 6,;1.711 
\·ehicle. pneumatic tired, J. M. \\'olbrecht.. . . . .  657,b(:') 

r����:.,. �;�;, ���.���;���r��������sf;�;��� ,���. , � .. Y. ,
City;., , • •  ..J 
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invention is probably patentable. Com mUllica.· 
tions stricti v contldentiai. HandboOk. on Patents 
sent free. Oldest agency for secul'in� patents. 

Patents taken tbrough Munn & Co. receive 
special notice. witbout charge, in the· Scitntific Jlmtrican. 
A handsomely iJIustrated weekly. Larg-est cir· 
culatIon of any scientific journal. 'rerms. $3 a 
year ; four months, $1. Sold by all newsdealers. MUNN & CO.36 1 BrOadWay, New York 

Brancb Office. b'25 F St .. Wasbington. D. C. 

� SAVE O N E-HALF YOU R  FUEL I\!t��:i We Tell You How. 
Rocllester Radiator Co. 26 Furnace St. Rochester, N.Y. 

A book that should be 
read by everyone ,,;ho 
bnys or uses pain t will 
be mailed free on re
quest by the makers of 
Patton's Sun Proof Paint. 

Special inducement and 
agency to dealers. 

JAS. E. PATTON CO., 221 Lake St., ilIllwnukee, Wis. 

TYPE WHEELS. MODELS &.EXPERIMENT';L W.ORK_SMAlLIMCHIMERY �� 7D� STENCIL WOR�I 100 N"SSAU S! N.Y. 

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

E. V. BAILLARD, Fox Bldg .. Fran k l i n  Square, New York. 

GAS E N G I N E  CASTI NGS.  
l\laterials and Blue Prints. Write for t'atalo£. 

PARSELl. & WEE!), 1�9·nl West 31st St., New Y ork . 

D'AMOUR & II TLEDALE MACHINE CO. 1 3 0  W O R T H  ST . . N E.W Y O R K .  
lUake lUodels of Any l\lacnloc to Uru'H·. 

T U R B I N ES W" Send for Circular "lll." 
8�A�ifi�I�:Kh�� fr. ��A. ----------------

AUTOiUATIC MACHINERY BUILT 
to order. Our faCIlities and e

w
erience in this line are 

t;�:rt����V6r:�����t�'it��1 de';,��:��e correspondence 
ClT'I'. ill ERGENTHALElt C OillPANY, 

Incorpl,l'ated, Baltimore, .Md . 

S 3 D S Send U' ),OU' ,dd,e'5 a ay ure andwewill showyou howto m,lke 1li3 aaay aLsoluiely sure; wo 
furnish the work and teach yOU free, YOll work tn the locality where yOll live. Send us your addu·ss and we will 

�::<plain the busine,ss fully, remember we guara.ntee a c1ea.r profit of$� for every day s work,absoiutely sure. Write at once. 
ROIA.L MA.Nllfo'A.CTURING CO.t Ro:x 354, Uetrolt, Mieb. 

REVERSING STEAM TURBINE.-P AR-
Bon's recently perfected turbine for boats. IlJustrations 
sbowing details. Contained in SCIENTU'IC AMERICAN 
SUPPLEMENT, No. l 1 riS. Price 10.cents, by mail, from 
this office. and from ail newsdealers. 

D . L . H OLDEN 
1336 B(ACH·St. PHILAOfLPHIA PA. 

RSEGEALEo. ICE MACH INES 
S E E  FIRST PA E. S(IE.NTIrI( AMERICAN·SlPT. 2 1 3 9 9 .-

���Ot�I�,��k� 3ri�\!::�lge.ar •. 
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. : : : : : : : : : : :  ��:ltl� EVERY BOY HIS OWN TOY nAKER. 

I HAVE :-y��!,1a���INfo�t�Ng!c�::..:I��l
d
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neeI', and wish to make arrangements for putting same 
on the market. Will sell one-thiru interest cheap. Ventilator. See Car ventiiator. rl'ells how to make all kinds rl'oys, V inyldiaceton-alkamills and making same, com· Steam Engines. Photo Cameras. :���:�s�
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pound of. :;chmidt & i\'1erlilllZ . . . . . . . . . . . . . . . . . . .  657.880 Windmil1s. l\licroscopes, Electric Wa,:wn cbufing roller. i{" K Hall . . . . . . . . . . . . . . . . . . .  657,821 Telegraphs,Telepbones. MagIC Lan-Wagon clip manufacturing machine. J. H. p tern@., �ohan Harps. Hoats from a Baker . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ��!.�83 rowboat to a schooner i also Kites, FOR SAL E .  -��

c
������gf��lr:��r:p�3� 

f
����f!t 
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a
:!�'Ar�6�:��� G�'g:, \Vusblng macnine gearing. C,. H. Shaffer . . . . . . . . . .  6{l1.� Slin�s, Stilts. Fisb'ng l'ackle.Rabbit 

owners not active nor conversant with tbe business. A 
thoroughly capable man wbo would know what, and how 
to manufacture. with somp. capital, can buy this plant 

\Vater closet tank. A. W. McGahan . . . . . . . . . . . . . . . .  6:?�.!.Q6 1 3nrt Bird rl1raps. I;Lnd many others. \V ater gate. H. A. Icke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 ••• 14 Al1 is made so platn,that a boy can 
Water be�ter. T. P. S�aw .. . .  : . . . . . . . . . . . . . . . . . . . . . . .  �7.794 1 easil) make them. 200 bandsome ill 08. 'l'his gleat book 

� Ae¥E\'t¥b\'f�' ilt�U�
s
2:0., Watertown. Wis. 

��t�� ������:il:.HI£�� .. ,:.;: .. 
T

���:: : : : : : : : : : : : : : : : : : : :  �+:��� by mail, JOc., 3 for 25c. C. DEPUY. Pub., Syraeu.e. N. Y. E.t.E..G TRICAL BARG�AIN MACH I N ERY �Aln., Water tube boiler. J. Platt . . . . . . . . . . . . . . . .  6,;7.614 to 657.616 
Water tube boiler. J. M. Searle . . . . . . . . . . . . . . . . . . . .  6.j7.b37 
Weigbing ruachine. C. F. Wood . . . . . . . . . . . . . . . . . . . .  Bf>7.721 
\Veigbing machi.ne. automatic. D. S. Cook . . . . . . . . 6.1)7.856 
Wbeel. See Fift.b wbeel. Paddle wbeel. 
W beel. C. Heart. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,;7.(;99 
Wheel. Ramage & Macmillan . . . . . . . . . . . . . . . . . . . . . . .  657.5U5 
"Vheels, making vebicle. H. I!'. Condon . . . . . . . . . . . .  G57.517 
\V biffletret! • .  J. M. Conrad . . . . . . . . . . . · H . . . . . . . . . . . . . .  651.589 
Wbist tray. duplicat.e. It. Ibling . . . . . . . . . . . . . . . . . . . . 657.737 
Window. M. Haberle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.5:·H, 
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Wooden dishes. machine 1"or making. G. A. ED-
sign . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . .  657,817 

\\Trench. See Ratchet wrench. 
�����g: �. �.a�g:�idijig. : : : : : : : : : : : : : : :: : : : : : : : : : : :  �i:� 

DESIGNS. 
Atomizer casing'. H. C. Thamsen . . . . . . . . . . . . . . . . . . . .  33,189 
Badge. B'. E. Libellow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.10:1 
Badge. carup<1ign. H. H. Peirce . . . . . . . . . . . . . . . . . . . . . .  3:�,184 
Rad�e or simIlar article. C. 11'. Kablsch . . . . . . . . . . . . . . 33.182 
Bicycle seat post. G. G. Spencer . . . . . . . . . . . . . . . . . . . . .  33,199 
Bills. stationary jaw for tying. S. K. Dennis .. . . . . .  3:1.100 
Cabinet • . J. IJ. Bntler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1.19." 
Chaffer or sieve slat .. B. F. Martien . . . . . . . . . . .  33.196. 3.1.1�7 
COld hod or similar article. C. Donaghy . . . . . . . . . . . . .  3il 202 
Cut outs. casin,l! for penrient ceiling, C. P. Scott . . .  3;�.1��{ 
Grate bar. H. Truesdell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M.201 
Heater. G. E. Downe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.20a 
Heel. boot or .boe. J. Petrone . . . . . . . . . . . . . . . . . . . . . .  33.181 
Lace fasLener. sboe. L. B'. �'errell . . . . . . . . . . . . . . . . . . . .  03.180 
Lamp bracket member, W. P. Crary . . . . . . . . . . . . . . . .  33.1!1l 
Nut. Hart. & :;book . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3a.l98 
Padlock case. G. Darmann . . . . . . . . . . . . . . . . . . . . . . . . . .  33,19-:& 
Paper cutters or similar articles. bandle for. H. J. 

Straker .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  03.185 
Pen willers. etc .. cover for. W. rr. Partridge .. . . . . . .  3a.186 
Puzzle board. W. Odell.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.187 
Sign light. i1lumiuated. \V. H. Voorhees ... . . . . . . . . . :1.;).192 
Switch chHir or brace. A. A. Strom . . . . . . . . . . . . . . . . . .  33,200 'l'ile, E. Kobler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.'1.188 

LA BELS. 
U Ben Ali." for Cigarettes, Knubel Tobacco Corn· 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,177 
.. Cream Corn." fur canned corn. United States 

Pl'i.n ling' Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,776 
.. Grape Kola." for soda water sirup. I .. iquid Car-

bonic Acid Manufacturing Company . . . . . . . . . . . . .  7.778 
. . Quick Grip Cure." for a medicine. J. B. Quick . . . .  7.779 .. ,Vinorr." for canned corn, Pressing & Orr . . . . . . . .  7,775 

PRIN TS. 
.. Board of Trade." for t.obacco. Cigars, and cigar-

ettes. A. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 
.. Split." for wines. liquors, etc., A. Werner & Com-

pany... . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25� 

A pl'inte(l copy of tbe speCification and drawing of 
any patent in ti te fore�oin2" list. or any patent in p"rint 
i�sued since 186.,). will be furnished from this office for 
10 cents. In ordering please state the name ann number 
of the patent deSIred. ann remit to :\[unn & Co .. 361 
Broadway. New York. Special rates will 'be }riven where 
a larlle number of copIes are desired at, one time. 

CaJladian patents may now be obtnined by the tn
ventnr� for aJl�' ot" the inventions namf'd in the fore 
�oing li�t. provicled they are simple. at a CORt of $·W each. 
(f complicated the cost wi1l be 1\ little n .. ore. For full 
instructions address Munn & co., 361 Rronnwftv. New 
York. Otber forelll" pllten"" may alao be Obtalucd. 

Manufactory Established 1761. 
LEAD PENCILS, 00LORt<:D PENCILS. l5LATE 
PENCILS, WRITlllG SLATES. S'!'EKL PENS, GOLD 
PENS. INKS. PEN .'IL CASES IN SlL\·ER AND Il\' 
GOLD, STA'!'lONl!RS' RUBBER GOODS, ltULERS. 
COLOltS AND ARTIS'l'S' MA1·ERIALS. 
78 Reade Street. N ew York, N. Y. 

llIanufactory Established 1761. 
Magneto for Gas or Gasoline Engine Ig niters 

No batteries used. Self-Iubric<l.ting beariug'S. Dust 
and moisture proof. Brushes self-adjusting. !\Iate· 
rial aDd workmamship the BEST. @"' GUARANn:KD FOR O;o;E YEAR. Send for circular and price Jist. 
GI])])[l\'G8 & STEVENS. Rockford, III. 

M E R ITOR IOUS  I NVENTI O N S  
financed or patents sold outrilZ'ht. Capital furnished 
for good pnt erprises at ;) pel' cent. Stock companies 
formed and influential directors procured. Stocks and 
bondR sold. 'Ve transact all nusin?ss on commISSion 
strictly. No advance fees. PE'PER WHITNEY, 100 
Broadway, �ew York. 

ARC LAMPS. ALL KINDS AND 5 1 ?, E  5 
OF DVNAM05,ENGINE.5 , MOTOR5 E TC 

C O R R ( 5P O N D  W I T H  US TO B U Y  OR SELL 
THOMPSON JON & CPO /05 LIBERTY Sl N Y 

1 2,500 R ECEIPTS. 708 PAGES. 

Price, $5 .00 in Cloth ; 56.00 i n  Sheep ; $6.50 i n  

Half Morocco. Postpaid. 

T,�o�·� h���'� 
been on the mar
ket for nearly 
six years. and 
theilemand rorit 
has been so g-reat 
t hat twelve edi-
tions haye been 

The Standard. called for. 
Tbe work may 

be reg'al'ded liS 
tile product of 
tbe stud ies and 
p r a c t i c al ex
perience of the 
ablest chemists 
and workers in 
all parts of the 
world; the il1 1'or

�f.1he only '" Dripless " 
Tea and Coffee �train· 
er. No drip to soH lin
en. No fa l l i n �  otf. 
Nickel plated. Mailed 
on receipt of 25 cents. 
Standard Strainer Co. 
Dept. K. 37 !II a i d  e n  
Lane. New York. 

CROOKES TUBES AND ROENTGEN'S mution j!'ivcn be
Ph t b Tb h b f d b ing of the hig-h
the

O 
u��

r
�'f Cr

.
O�kes 

e
t�;� �8 �t

����ge �l:foTia�f�� A fi est val Ue,aITH Ilg-
about CI',wkes tube�. SCIENTIFIC AMERICAN SUPPLE- edand condensed 
MENT, Nos. 1 S 1. l SH, �3�, '.!<I.;j. �44, 7!t�. 'H�) .  in concise form, ����N4���; . .u��:icl�:to�. (��;1oi. ' ����d l�?f��I�r conv('n ient for ready use. Almost. every inquiry 

Tbese rrofusely I l lustrated SUPPLE>IENTS con tam a that can
, 

�e thought of. r�lating- to for:nulf
1
e
l 

l
h
lsed 

most exhaustive serles of artIcles on CrooKes tubes and )n the \ allOUS manufactul Jng ludustrles, WI ere 
tbe experiments performed with tbE-m. �mong them I be found ADswered . 
will be found I'rof. Crookes' �arly lectures, detai ling Those who are engaged in almost any branch 
very fUlly the eXPeriments wbiCI' 80 eXCited tbe world, . of industry will find in this book much t hat 
a.nd w!l ich are nOW,RJl"aill exciting atte,ntion in connec· is of practical value in their respective callin�s . 
tlon WIth Roen�gen s photograoby. PrICe 10 cents each. Those who are in scnrch of independent husiness To be bad at thIS office and from all newsdealers. I or employment, relating- to the home mnnut'octure Gi Brass Band ·� 

I 
�i�:!t,��s'::"����tlo��� find in it hundreds of most 

� In.trument�t .DrDm •• Uniform... MUNN  & CO . , Publ ishers, ( ,..c..d & Supp le8. write forcataJog, t45 
}��!t����'1':ir ::'���i!�:!�':l' n�� I SCI E N T I F IC A M E R I CAN O F F I C E  
bands. LYON & H E A LY, . I II!! Mama St.. ClHIVAGO. . 36 1 Broadway, NEW YORK. 



��AFt5 -M A D �  AT K�Y W E.STJ- WALT HAM WATC H ES 1 These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to
bacco. If we had to pay the imported 
cigar tax our brands would cost double the � money. Send for booklet and particulars. 

S C�RT!I _ �I��� _ �O�,_ ��! WEST. � .. ¥v�� 

The Waltham Watch Company 
was the first company in America to 
make watches; the first to be 
organized (half a century ago), and 
is the first at the present time 

AND 
INSURANCB 

AGAINST' LOSS OR 
DAMAGE 

TO 
PROPIlRTY 

AND 
LOSS·OI·· lJfB AND 

INJURY TO' PERSONS 

in the quality and volume of its 
product. 

U The Perfected American Watch ", an illustrated booR. 
of interesting information about watches, will he sent 
free upon request. 

American Waltham Watcn Company, 
Waltham, Mass. 

Th ose Competent 
To Know ___ _ 
declare that the most elegantly built and solidly COD

structed of Amer
ican automobiles, is the 

WINTON 

MOTOR 

CARRIAGE 
It is strong in ev
ery part, absolute
ly safe, built ea-

Price $1 ,200. No A geuts. ���ia.::!mi��t�P:�� 
is tbe most economical machine on the market. Hydro
carbon system. ar �Vrite jor Catalogue. 
T H E  WINTON MOTOR CARRIAGE CO .. Cleveland. Ohio. 

Eastern Department, 120 Broadway, New York City. 

Crest Mfg. Co., 
CAMBRIDG EPORT, MASS. 

a & 5 H. P. MOTORS. 
Lightest lllotor per H .  P. lllade. 

CREST I N DESTRUCTIBLE 
SPARKING PLUG. 

G UARANTEED. 

USED ��\����� FOR ANY PU RPOSE 

Stationaries, Portables, 
Engines an(l Pumps. 

Watches ! 
If you wisb to see the latest thing in 

Ladies' 'Vatches, send for 
THE BLUE BUOK. 

Or if you are intereSLed in ]lIen's 
Watches, Bend for 

THE RED BOOK. 
We will be glad to send eit.ber or both 

of these attractive books, fl'ee. 

THE NEW ENGLAND WATCH CO" 
37 Maiden Lane, 149 State Street, 

New York, N. Y. Chicago, Ill. 
Spreckels BUilding, San Francisco, Cal. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur"s lJse.-The utilization of 110 volt 
electriC circuits for small furnace work. By N. Monroe 
Hopkins. 'I'hi::! valuable article is accompanied by de
tailed working drawings on a large scale, and the fur
nace can be made by ·uny amateur who is versed in the 1�/lRDNtftf-RILA1�URFAns : 

R E ,A(CURATE8cIlAPlo!D�t�siiCfj . . tND C·KBESLY&[o·UJ!CA&O·llWM-
ar State your Power Needs. 
CHARTER GAS ENGINE CO., Box I use of t.ools. This · article is contained in S(,IENTlE'IC 
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1 4 8 ,  STERLING.  I L L. or by any bookseller or newsdealer. 

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

PATE NTS 
C O M P A NY. 

l' X UEllTAKES :-The manufacture of AntomoLiles and 2\lotor
Cyclps. The eX.'Imin.'ltion of r\utornolJi!e patents. To enlist capit.aJ 
for the development of iIlHtlt.iolls. 

F U nXISIIES:-Sped:dists to make thoro�lgh examinati?�s of 
patents. Experts tD test motors and automohlles. Opportuilltles to 
\Jlveutors to present properly their propositIOns to CO\H:erns willing 
to consider and to undertake {he �ame. 

]'l7 RCIIASE!ii'o : -:\ 1 I  meritorious patentR, Ikenses and im-entions 
rehlting to motor-cycles, motors, gears, automobiles and tht'ir parts. 

F. B. HYDE, Secretary. 27 '\'1I118m St., �cw York. 

Cb¢ J:igbtning £alculator COMBI NATION TOOL;  
VISE, D R I LL, Ag,2� "g.4 " 9 6 

O $3 00 The New CLAM P  Etc. c � �� l j 
Perfect Also other Com.. _ I 

n l j  . and only , �""a �"' .. 'U. _ . 1<1: ,b� 
:;�dd�JL bination rrools. '-=��r��1�i�� 
culati.n� Send for Ci1'C'tfr l:�_ .. 0-Ma

:!lIne. tar s. A. L&� ·t .... � - _ 

Does T H E  BROADBROOKS TOOL COMPANY, Batavia, N. Y.  
Away 
With 
Head
aches 
and 
Brain 

Patent applied for. Fatigue. 
� If N o! Satisfied. Return 1\ and � IlL.... We W i l l  Rel u nd Your  Money. ......� 

'l'he iJIustration show8 one·third size of the Lightning 
Calculator. It will add any number of columns of figures, 
one, two or three cl Ilumns at a time with perfect ac
curacy. It saves time, its results are immediate, always 
reliable and correct. Economy of money, trouble and 
brain labor is achieved by this ingenious machine. 

--+- H I;;AD THI,,;! +
OFFICE PENNSYLV ANIA RAILROAD CO. 

Nlnv YORX CITY, June 20, 1900. 
GEXTI.El-oIEN :-The Cnlculat.or received yesterdny nnd am greatly 

pleased with the results of the little wonder. You will hear from me 
:I);:"ain ill the near fut.ure. Yours tru ly, JOI·IN B. POST. 
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ORe of these 

T H E  BOOK·KEEPER PUB.  CO.,  LId .• DETROIT, MICH.  

A C E T Y L E N E  
DO YOU KNO\V that the most Jig-bl, least trouble, 
�r::
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Write, inclosinl! 25 cents, for sa.mple. 
Sl'A'l'E LINE 'l'ALC CO., Chattanooga, Tenn., U, S. A. 

SEN�ITIVE LABOR A.TO�W BALANCE. 
By N. Monroe H.opkins. This " built-up 71 laboratory g���t�: �i
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by any amateur skilled in the use of tools, alld it wiIJ work as well as a $125 balance. The article is nccom
panierJ by detailed working dntwings showing various 
stages of the work. This article is contained in SCIEN
TU'IC AMERICAN SUPPLE"IENT, No. 1 1 84. Price l0 
cents. For sale by l\1UNN & Co., 361 Broadway, New 
York City. or any bookseller or newsdealer. 

N G
UN CATALOGUE now READY. 

E Will be mailed on receipt 

W of t"\vo-cent stamp. 

Oueen Transits and levels TH E H . & D . FO�SOM ARMS CO . •  3 1 6:::��Y�r� 
H igh G rade Instruments wilh the Latest I m provements. JESSOP S STEEL �r�!,d fliM) at 

169 page .En- 240 page Math- for Excellence in Quality and wi.l
l

"�;nanship. gm eer I n g I THE QUEEN I ematical Cata- NEW YORK O FFICE 91 J O HN S'J'ItEE'J' Catalogue on log  ue on ap- ' • 
application. plication. 
E N G I N E E RS' A N D  DRAFTS M E N ' S  S U PPLIES. 

" Nothing o n  Earth l i ke it." "Pe.! Gun i n  the World." 

T H� �HsZs KEROSENE 
and GAS Engine 

burns K E R O S E N  E cheaper 
and safer than gasoline. Auto

matic. simple! reliable No 
electric battery or thune used 
Perfect regulatioll.Belted or 
2��

e
��!Tct�r�W:�tf::�?�h����� in!! storllge battenes nlHl 

all r;,��� 1��l·:�::r�g�,�.· 
A. J\lJETZ, 128-138 !\ion ST., NEW YORK. 

Markt & Co.,LondoD,Hamburg,Paris 

Acetylene Gas Lighting 
Reduced t o  the most 

Efficient, Safest, Simple 
and Ecollolnical Use. 

We J!uarantee our machines per
fectly automatic in action, to ex
tract all the gas from the carbid�. 
and absolut.c1y no over production 
or Joss of gas. Approved by tbe va
rious Boarcis of Fire Underwriters. 
Standard sizes 10 to lao lights. Ex
clusive territory given to responsi
ble agents. Correspond with 

N IAGARA FALLS ACETY LENE GAS MACH I N E  
Niagara Fal ls.  N.  Y .  a n d  Canada. 

(;v .• 

SEPTEMBER 22, 1 900. 

This Little Instrument 
plays the Organ better than most people after 
ten years' instruction and practice. It Is called 

The Improved Maestro -
because it is the master player. 

It will play Hymns, POIHllar Songs, ChuI'ch 
Voluntaries, Dance 11lusic, Overtul'CS, etc., on 
AllY Good Cabinet Organ ; nnd You Can Play It. 
�PRICE, $40� 

Profitable Business fen' Good Aoents. 
T H E  MAESTRO C O M PANY, Box C, ELBRIDGE.  N. Y. 

SLEEP 
III Camp, o n  t h e  Yncht a n ,l  at Home. 

"Perfection" Air Mattresses, 
CUSHIONS antI PILLOWS. 

Style 61. ca
�gl;

'���'ii�tt���td�lg.:t:J�aChed. Also 

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

IlT Sen,d for TI!ustmted Catalooue. 

MECHANICAL FABRIC CO� PROVIDEl"CE, R. I. 

K I NG MARINE ENGINES 
For immediate delivery in 4 ,  n and 16 H .  P. sizes. 

Special Prices. 

C H ARLES B, KING, DETROIT, llIICH. 

N O W  R EADY. 

AN AMERICAN BOOK ON 

Horseless Vehiclest 
Automobiles and 

Motor Cycles. 
OPERATED BY 

Steam. Hyaro-Carbon, Electric and Pneumatic 
Motors. 

By GARDNER D. H ISCOX, M. E. 
AutJlOr of· " GU!!'l, Go.!!Iolcnc oml on Vapor Engine"," 

and " .l\ICC]lflllicul Mo,·cmcnt", De,·lec!!'l 

!llld A I)plluncc$." 

PRICE $3 .00 POS7PAID. 

'l'his work is written on a broad basis, and comprises 
in its scope a fulJ il lustrated description wi�b details of 
the progress and manufacturing advance of one of the 
mOfo;t important innovations of the times, contributing 

QUEEN & CO  OPtical and Scientific 
• , Instrument Works, 

FACTS ABOUT FACTORY TOOLS. • • to the pleasure and business convenience of mankind . 
59 Fifth Ave .• New York . 1 0 1 0 Chestnut St . •  Phila.  

THE Camera 
� for � 

all around 
work. 

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

ROCHESTER OPTICA L CO.  
3 0 South St. ,  Rochester. N.Y.  

Anything and everything you want to know about factory tools or 
any other tools will be found fully explained in the new and enlarged 
edition of 

MONTGOMERY & CO.'S TOOL CATALOGUE. 
Thoroughly up-to-date, with hundreds of new pictures and lucid de�crip
tions of tools for a l l  purposes. A book for study and reference, chuck-full 
of useful and technical information. Everybody should have it. Free 
by mail for 25 cents. 

The wake-up and munagement of Automobile V chicles 
of all kinds is lioerally treated, and in a way that will be 
appreciated by tbuse who are reaching out for a better 
knowledge of the new era in locomotion. 

The book is up to date and very fully Illustrated with 
various types of Horseless Carriages, Automobiles and 
Motor Cycles, with d.etails uf the same. 

Large 8vo. About 400 pages. Very Fully 
Illustrated. 

IlT Send for circula" of contents. 

M O N TC O M E R Y  &. C O . ,  I 05 F u lton Street, N ew York City. MUNN & CO.  36 1 Broadway, New York 

SURVEYORS , • 
If the optical performance of your instruments is not 
satisfactory write to GEO. \VA L E, Everett, ltIass. 

S I All varier.les at lowest prlces. Rest Railroad 
!I:gklc&n�S��o::rtr�le��oiC:cl��rAes Sa���' I � a � S Sewing )lachines, Bicycle_, Touls. efc. Say"� 

Money. Lists Free. CHICAGO liLA),E Co .. Chioago. III. 


