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EAST RIVER RAPID TRANSIT TUNNEL. 
The Rapid Transit Commi ssion, having approved its 

engineers' plans for the extension of the subway sys
tem beneath the East River to Brooklyn , i s  now seel,· 
ing the necessary powers to proceed with the con· 
struction. We trust that the required authority will  
be secured, and with the least possible delay. The 
present Rapid Transit scheme terminates i n  a four
track loop beneath City Hall Park. The proposed ex
ten sion. the estimated cost of  which i s. about $ 8 ,000,-
000, will reach from City Hall Park, New York, to the 
Borough Hall, Flatbush Avenue, and the Long I sland 
Rai lroad depot in Brooklyn. 

-

The new structure will  consist of a two track sub
way which will extend from the City Hall, beneath 
Broadway to Pine Street, where it  will  change into 
two two-track structu.res, separated by a parti tion wall, 
each of which will contaln an up and a d own track. 
At Battery Park one of the two-track structures wi l l  
swing into a return l o o p  terminal. The other stru(:
ture will  turn to the left, and on a descending grade 
will connect with two 15-foot parallel cast i ron tubes, 
by which the tracks will be carried beneath the Kast 
River. On the New York and Brooklyn sides of the 
river, the tracks will  have an elevation of  66 feet and 
68 feet below mean high water. They will descend 

" 

from either side to a sump below the center oC. the 
river, where the elevation w ill be 9 1  feet 

'
below 

mean high water, the respective levels being 31, 47 and 
3 2  feet below the bottom of the river. The tubes will  be 
carried on the Brooklyn side beneath Joralemon Street'" 
to the Borough Hall ,  where they will  connect with 
two subways, one of which will swing into a terminal 
loop encircling the Borough Hall,  the other extending 
below Fulton Street. Above the terminal loop of the 
tunnel tubes already mentioned as encircling the Bor
ough Hall, there will be another loop which, after 
making the circuit of  the Hall, will also run up Fulton 
Street, ultimately connecting with the single track 
from the lower loop, and forming a two-track struc
ture which will extend to Fiatbush Avenue, and from 
there to the Long I sland Rai l road. 

The sum of $8 ,000,000, which this extension is  to 
cost, might seem, at first thought, to be a heavy ad
dition to the cost of an enterprise for which a sum 
of over $35.000,000 has already

' 
been authorized ; but 

we must remember, first ,  that the efficiency' of  the 
Manhattan I sland subway will be vastly increased by 
thi s extension ; and . secondly,  that all provisions for 
rapid transit in a city which grows as rapidly as 
New York, must be bui lt with an eye to the enormous 
traffic requi rements of  the future. 

SIR WILLIAM WHITE AND THE NEW ROYAL YACHT. 

A notable in stance of  the celerity with which a 
host of detractors wi l l  rush into print in the effort 
to ruin what they consi der to be the shaken reputation 
of a truly great man i s  seen in the case of  Sir Will
iam White, the Chief Constructor of  the British navy. 
In all  the world there is  not to be found a naval ar
chitect who is respon sible for such a vast amount 
of work as i s  carried out under the Chief Naval Con
structor of Great Bri tain, and it  must o f  necessity 
follow that, in a pOSition which entails so much routiu'e 
official work, he is unable to do more than lay down 
the broad features of  new designs, and must leave the 
detai ls  to his  subordinates. It  seems that in  the con
structi on of the royal yacht, the di strihution of wei ghts 
was such at the time of her launch that she proved to 
be unstable. The error was traced to one of the staff, 
an d subsequent reconstruction i n  the way of cutting 
down the topmasts. funnels, etc., so far corrected 
the instabi lity of  the vessel that at her recent tri ah;. 
in which she made ahout ?1 knots an hour. she proved 
to he an excelleut sealJOat in all kinds of weather. 

J titutific �mtricau. 
The attat'k upon Sir  William Whi te was indi gnantly 
resented in naval circles .  and nowhere more so 
than i n  the United States navy . Several of our naval 
constructors, including Constructor Bowles, the com
ing Chief Constructor, were at one time students of 
Sir William White in  England. and thei r strong 
testimony to his abilities has been indorsed by Charles 
C ramp. president o f  the well·known shipbuilding firm 
of that name. As a matter of  fact. the modern navy 
o f  Great Britain, dating from the era of  the Naval 
Defense Act, is enti rely of his designing, and tne cor
rectness of his  theories is proved by the fact that 
the type of ship to which he has clung steadily, with 
few variati ons, for the past fifteen years bids fair,  at 
least in its general featu res, to become general 
throughout the world. 

TESLA'S WIRELESS TELEGRAPHY. 

Long distance wi reless telegraphy, if we may be
lieve the current story o f  its latest developments, is 
about to take an enormous stride both in its reach 
and its rapidity, for we are shortly to be i n  possession 
of a means o f  wireless telegraphi c communication 
across the Atlantic .  by which we can send messages 
'at considerably greater speed than i s  possible by the 
present cable. The feat is to be accomplished by the 
assistance of  that "osci llator" with which the name 
of Nicola Tesla i s  so well identified. We are, all of  
us, fairly well  familiar with the Marconi system ;n 
which Hertzian waves are utilized.  the transmission of 
currents being aerial, or to speak more correctly ethe
real.  Mr. Tesla. however, manipulates his recently 
discoyered " stationary electri cal waves in the earth" 
by setting up "vibratory currents whi ch can be trans
mitted through the terrestrilll globe, jnst as through a 
wire, - to the greatest d istances." 

According to publi c reports. Mr. Tesla during the 
past year or so has been devoting his time chiefly to 
the improvement of  his  generator and receiver. He 
claim s  to have so far  perfected the system that by 
means of p ropel' "tuning" he can di rect his  messages 
infallibly to any parti cular receiver. I t  seems that 
the primary purpose of  his recent Pike's Peak experi, 
ments was a series of elaborate tests, the result· of  
which satisfied Mr. Tesla that when a suitable plant 
is built, he can establish wi reless electrical communi
cation between the old and the new world. The sys
tem, as described in interviews with the author, in
'volves the production of electrical vibrations of  enor
mous frequency, a tran smitter which receives the cur
rent, intensifies it ,  and sends it  to the earth, through 
which it flows in every d i rection. A receiver which i s  
adjusted s o  that i t s  vibrations a r e  in  tune with those 
of  the transmitter is set up, say in London, Paris or 
Berlin, picks up the vi brations, and intensifies them 
so that they becom� decipherable at the receiving sta
tion. These electrical vibrations are recoverable at 
any spot on the surface of the globe. provided that the 
Tesla receiver be at hand to pick them up, and in
tensify them to a point at which they may be read. 

. .. ' . 
H IGH-SPEED PASS�NGER STEAMERS ON THE HUDSON 

It is somewhat surpri sing. in,view of the excellent 
.facilities for a rapid steamer service afforded by the 
Hudson River, and the inducement which i s  offered 
by the existence of  many populous residential suburbs 
along the shores of  the river, that there has been no 
attempt as yet to manipulate such a line for the bene
fit of suburban residents. I t  was only at the close of 
last year that preliminary steps were taken looking 
to the p rovision of a service of this kind, and the 
scheme has now reached a stage o f  its development 
at which some facts regard ing the vessels which are 
to be employed will be of  interest. There will Je 
th ree twin-screw vessels, built from designs by Mosher 
upon the lines of  the remarkable type o f  craft with 
which his name is  identified. They will be 130 feet in 
length, 15 feet in beam, with a depth of 7 feet, and an 
extreme draft of  41h feet. They will  have two twin
screw. quadruple-expansion engines of 4,000 horse pow
er. and the· d isplacement, with an average l oad on 
board,  will  be about 100 tons. There wi ll be a large 
general saloon, and a smok ing sal oon, and a seat
ing capacity for 250 passengers. The lines of the 
boats will be si milar to those of the " Ellide," which 
is credited with a speed of 3H'1 knots an hour 
on the measured mile ; and while these steam
ers will  be capable. when the engines are run at 
their full  power, of making an equal or even great
er speed than this,  the present arran gements are 
to run them at a speed which under normal circum
stances will enable them to make the trip from Nyaek 
to 22d Street, New York. in one hour.  A steamer will 
leave every hour from six o'clock in the morning ·to 
e leven o'cloek at night. and calls will be. made at Rec
tor Street, 2 2<1 Street. Yonkers, Dobbs �'erry. Tarry
town and Nyack. The landings wil l  he made at the 
ends of the piers and there w i l l  be speci al provifion 
made to allow a clear eourse for the steamers in  ap
p roaching anrl leaving the docks. 'Ve think it  is more 
than l ikel y that such a service will prove extremely 
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popular rturi ng at least six months of the year, and its 
successful maintenan('e wil l  mark a very importaut 
step in the development of high speed travel by water. 

SMOKELESS POWDER AND GUN EROSION. 

The Board of Ordnance of the navy' is to be con
gratulated on the excellent results obtained with the 
multi-perforated smokeless powder, the perfecting of 
which has involved a great amount of  investi gati on 
and experiment. The advantages of smokeless powder 
are well known to the publi c ; but it  i s  not so well 
understood, perhaps. that these advantages, in the case 
of some of  the best-known smokeless powders, are 
largely offset by certai n  serious defects, chief amon g 
which is their destructive action upon the interior 
surface of the gun, which i s  shown i n  a pitting 
or eating away of the bore. The direct result of  
this erosion i s  that ,  the obturation being imperfect, the 
gases escape past the shell. and there is a consequent 
falling off of the muzzle velocity below that whieh the· 
oretically should be produced by a given charge of pow
der. This erosion is  most marked in the case of smoke
less powders that contain a large percentage o f  nitro
glycerine, the well-known cordite which contains over 
58 per cent of this explosive being, perhaps, the chief 
offender i n  this respect. The temptation to include 
a large percentage of nitroglycerine is due to its enor
mous energy. ; but it has always been recognized that 
if a po wder could be produced that contained a mini
mum of nitroglycerine, and sti l l  possessed high ballis
tic qualities, it  would be an ideal powder. It is  satis
factory to know that the ordnance officers both of the 
United States army and navy have developed powders 
which are so far superior to cordite, that the army 
smokeless powder contains only 25 per cent of nitro
glycerine, and the navy powder none at all, the lattel' 
being an all-gun-cotton p roduct. 

It is with this powder that the Board of Ordnance 
has secured the remarkable ballistic results which, 
from time to ti me, have been chronicled in  the S('m:\'
TlFH' A�lEH[(,A:\,. Thus, the new 1 2-inch naval rifle has 
shown a velocity of 2 ,854 feet per second, while veloci
ties of 3.000 foot second s  and over have been obtained 
with the 6-inch, 4-i nch and 3-inch 50 caliber guns, and 
in every case these hi gh velocities have been obtai ned 
without exceeding the designed chamber pressure of 
17 tons to the square inch,  and, what is equaly import
ant, without any sacrifice of the mass of the projectile. 

So much for proving ground results. Can they be 
sustained in regular service ; or will there be, as in  the 
case of the naval guns of at least one foreign power, a 
grad ual falling off in velocity, due to erosion and en
largement of the bore? It is with considerable satis
faction that the Ordnance Bureau is  able to certify that 
no such deteri oration will result from the prolonged 
use of  its new powder, since a 4-i nch rapid fire gun at 
the Indian Head Proving Ground has been fired 6Gl 
times, and a 5-i nch gun 636 times with the smokeless 
powder, without causing sufficient wear to be detected 
by micrometer measurement. 

Another defect to which smokeless powders are liable 
is that when they are i n  storage, or in the magazine, 
for a considerable length of time, they are l iable to 
undergo a chemical action which results in a great 
falling off of energy. Powders that depreciate with 
age give unreliable results in  service, since it  can 
n ever be determined j ust exactly how the gun si ghts 
should be adjusted. Should they be adjusted to suit 
the full velocity of the powder wh.en that velocity is  
actually one or two hundred feet pel' second below the 
designed velocity, the shell will fall proportionately 
short of the object. Hence, stabi l ity is a feature whiC'h 
is second only in importance to that of erosion,  and it 
is grati fying to learn from the Department that our 
navy powder has proved to be thoroughly stable, a 
sample of powder which had been in the magazine 
for two years having shown at a recent test that there 
had not been the least loss of  its ballistic qualitieR. 
nor any evidence of chemi cal alteration. 

• •• • 

PRIZES FOR INVENT IONS A LEGITIMATE 

ENCOUR AGEMENT 
The closing yeaI' of the ninetenth century was a re

markable one in the field of invention, not only  as re
gards the number of patents issued, but for the re
markable inventive abi lity di splayed. I t  is gratifying 
to note the increase in the esteem i n  which inventors 

are being held,  and the substantial rewards which 
crowned many of their efforts. They can reap not only 
the full benefits to be derived from their inventionR. 
but they can also compete for the remarkable series of 
pri zes which have been offered by associations and in(li
viduals in the hope of i mproving our economic con(li
tiOll. The great prizes of 1 900 were the Pollak prize 
for l i fe·saving devices. whi ch was $20.000; the pri7.(, 
offererl for labor· saving machinery for the sugar busi
ness, 

,
lIlade by the Hawaiian Planters' Association,  til,' 

amount bei ng $6 .500. and a number of pri zes of f'mal ler 
value. There is every indication that the year 1!101 
wil l be even more f ruitful in l iheral offers for inYf'n
tions than the year which preceded it. Only $ 2,000 of 
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the Pollal, prize has been adjudgef] to those who exhib
ited thei r devices; consequently there is a large sum 
to be awarded in September, 1901. It has not been 
decided as yet to whom the prize of $6,500 for im
provef] sugar machinery will be given. During 1 901 
the Nobel prizes will be awarded, and i n  three of  them 

the inventor may find his opportunity. One prize will 
be for the invention or di scovery made i n  the domain 
01 physical seience, another prize in  chemistry, and a 
thin] in physiology an(i medicine. The value of each 
of these prizes is  very large, being $80, 400. It  should 

be rememuered that in none of these cases does the in
ventor part with any of his  rights, and his receiving a 
prize does not interfere in anv wav with the material 
reward of the inventor. The recent success of  Prof. 
Pupi n in selling an invention for nearly $500,000 is 
fresh in the memory of all. 

It is becoming quite cu stomary for societies and as
sociations to offer p rizes for what might ue termed 
minor discoveries.  }'or instance, the chief topics of 
diEcussion of the Chemical Congress, at the recent 
meeting held at Hanover, was a substitute for benzine,  
and last autumn the suuject came up once more at the 
meetin g  at Cassel, and it  was decided to offer a p re
mium of $250 for an effecti ve substitute for benzine, or 
for means for renderi ng it less dangerous, the objection
able points about benzine being its inflammability and 
volatility and the danger of  poisoning the atmosphere. 

At first sight i t  might seem as though this was a very 
small prize for a society to offer, but, as it has already 
ueen stated,  the inventor does not, by accepting a prize 
of this nature, cede any of his  rights, which, in the 
case of a substitute for benzine, would undoubtedly 
brhg the inventor large wealth. The B ressa p rize of  
$1,nO i s  offered by the Academie Royale des Sciences 
de Turin,  and the competition is  open to savants and 
in ventors of all  nations for the most important discov
ery in the arts and sciences during the period 1897-
1900. The aggregate of prizes Jffered is by no means 
inconsiderable, and tends to stimulate invention in a 
healthy manner. 

41 •• e; 
ARE YOU ABOUT TO BU ILD 1 

The Building Edition of the SCIE:,(TlFIC A1IEHlCAX 
occupies in its field the same important position held 
by the parent paper in its own sphere of activity. The 

scope of the Building Ed ition has been enlarged by 
the introduction of many new and valuable features. 
No periodical in the l'nited States can claim more 
distinction as regards its mechanical execution than 
th is beautiful monthly magazine,  with its fine views 
of exteri ors  and attracti ve interiors. The policy of 
showing only executed work i s  strictly adhered to, thus 
differentiating it from many of its contemporaries. 
The illustrations show how the house actually looks, 
the plans show how it i s  arranged,  the description of 
the plates tell how it  i s  built,  who· owns it ,  who is 
the architect, and who are the contractors, and when at

tainable, its cost. Thi s information is all valuable to 
those about to build,  as well as those who are inter
ested in  the subject from a professional and financial 
point of view. There are many interi ors and ex
amples of  home decoration. showing what can be 
accomplished on various scales of  expenditure. Other 
plates are devoted to interesting subjects at home 
and abroad, such as public buildin gs, churches, li
braries, fine i ron-work. stables, etc. Groups of cozy 
corners, doors, windows and other similar features will 
be publ ished throughout the year. 

The li terary contents comprise a number o f  new 
features which will enhance the value of  the magazine 
many fold. " Monthly Comment" i s  devoted to cur
rent events. The editorials deal i n  a practical manner 
with the problems which confront the architect, con
tractor or owner in the design, execution or improve
ment of the house. As wide a range of the subjects 
as possible is  given. " Interviews With Architects" 
forms a new feature of the year, and gives the ripe ex
perience of  men standing high i n  their p rofession .in 
a mmt interesting manner. " New Books" will  deal 
with the latest publi cati ons, and the revi ews will  be 
di?c riminating. The Correspondence column will  tend 
to keep the Editor and reader in  close touch. Any 
question relati ng to subjects of  architecture, building, 
sanitary science, etc . ,  will  be answered and a cordial 
interchange of views between readers encouraged. 
"New Bui lding Patents" will contain a digest o f  pat
ents relating to building and sanitary science. Each 
month a considerable space i s  devoted to a summary 
of current articles within the purview of the paper. 
This digest will consist of condensati ons of  long ar
tides relating to building and also shorter notes, and 
tht' field covered will be a wi de one. On the whole, 
the Building Edition merits the warm support of  every 
on e d i rectly or indirectly 'interested in architecture 

or building. 
• Ie· • 

ZENOBE T GRAMME. 
Zenobe T. Gramme dief] nt'ar Pari s on January 20, 

rln!j in his  death elf'etrical sci en ce has suffered a great 
loss, as he was the i nventor of the Gramme ring, which 

� (irutiftt �UlttinlU. 
made the modern dynamo possible. He was born in 
1836 in Belgium and in early life was a carrenter. He 
became interested in eledrical construction, and in 
]870 he improved on the toothed-ring armature of Pad
notti ant.: devi sed the uniformly wound ring armature 
machine with which his name has ever 3ince been 
connected. His dynamo, which was exhibited at the 
Centennial Exposition , 1 8 76, attracted great attention. 
The commercial success of  the machine was rapid. It 
was the first practical machine in which wei'e c01nIJined 
the features of  continuity of commutation, the self
exciting arrangement, good lamination i n  the armature 
core, and reasonably good proportions i n  the magnetic 
ci rcuit. 

• •• •  
OUR BUSINESS AND PERSONAL WAN T COLUMN. 

',ve would call the attention of our readers to our 
Business and Personal Want Column, which will be 
found on page 108 of  our issue of February 16 and 
page 123 of  the present i ssue. vVe have taken a new 
departure in connection with thi s  column, which we 
think will  be fully appreciated by manufacturers 
throughout the world and by all of  our readers who 
are in search of in formation which they could not 
otherwise acqui re. 

The S('IE:,(TIFIC A�lEH[('AX has now become a center 
of  information for thoubands of readers, who apply for 
information regarding the particular line of manu
factured goods in which they are intere sted-informa
tion which they are unable to obtain through the or
cl inary channels at their command. Our daily mail 
i s  flooded with lette rs inquiring as to who is  the manu
facturer of  thi s and that article, or of some improve
ment on a certai n machine, which the correspondent 
would like to buy if  he could get into touch with the 
manufacturer. 

We could, of course, give the person inquiring the 
name and address of  one or two manufacturers in  the 
line requested, but it  occurred to us tha: it was only 
fair to our readers and enterp rising manufacturers 
that we should endeavor to ascertain for the party 
inquiring the name and address of every manu
facturer that we possibly could in the line desired, 
thus giving him a wi de field for choice, and opening 
the way for pUEhing manufacturers to compete with 
some chance of  success. 

It  will  be seen at a glance that this column will 
open up a new and important field to manufacturers of  
all  kinds. I f  they refer weekly to the inquiries in  
this column they may at any t ime find therein an 
inquiry for just the class of good s they deal in or  
manufacture. A letter to us,  preferably accompanied 
by their catalogue and giving in brief as much in forma
tion as is  necessary, together with the number of the 
inquiry, will, in a short while, put them in immediate 
touch with the party who desires to buy the goods 
in question. vVe, in  fact ,  act as a clearing house be
tween the persons desiring in formation and the manu
facturers ready to fill their wants. 

We hope that our efforts will be appreciated to the 
extent that all manufacturers in the lines inqui red 
for will assi st us by weekly replying to these i nquiries, 
as it may be the means of opening a greater field of  
trade than is  now possible. 

... ,. 
ZODIACAL LIGH T .  

M .  L e o  Brenner h a s  lately given an account of  the 
observati ons on the zodiacal l ight which he has made 
at the Observatory of Manora (Austna). Very few 
persons have seen this phenomenon ; in the northern 
part of  the Continent i t  is usually quite masked by the 
l ighting of the cities. I n  the south and i n  the tropical 
regions the phenomenon i s  more striking, but the 
writer has known many ship captai n s  who have sailed 
around the globe for many years without having seen 
the zodiacal light. This phenomenon seems to have 
been observed only for the last 300 years, and the 
ancient writers make no mention of i t ;  some have 

concluded from thi s fact that the l ight  has only been 
visible in  modern time, but this opinion i s  difficult to 
admit. I t  is  generally supposed that the zodiacal 
light constitutes a clear and distinct phenomenon only 
i n  the tropical regions, and Humboldt says that at 
the Equator, at points of  9 ,000 to 12,000 feet altitude, i t  
often exceeds in brightness t h e  li ghtest p a r t  of the 
milky way. However, the author observes that at Lus
sin, from which he writes, at the sea level, the zodiacal 
l ight is generally from four to si x times as intense 
as the milky way and often eight or  ten times as 
bright ; this can only be explained in two ways, either 
that the l ight is more intense in that region o r  that 
the milky way is less brill iant. There the zodiacal 
l ight appears at the most favorable times for its vis
ibility, namely from January to March and also in  
September and October, as a pyramid of l ight  whose 
base i s  at the point where the sun has set, while the 
point traverses the zodiac; at the summit the l ight i s  
scarcely apparent, b u t  it  increases afterward and at 
a point opposite gives a second cone of l i ght  which is 
called "antizodiacal." This last phenomenon has been 
the object of  observations since 1 854, at which time 
it was examined by Brorsen; however, it  was seen in 

1803 by Humholdt. The author states that the br ight 
ness of the zo(liaeal light as he saw it \..-a8 such that 
often in the main part and up to 40 deg. in height he 
could not see any of the stars with the naked eye ; as 
to the anti zodiacal light, which few observers on the 
Contillent have seen, it appears three times as bri ght 
a� the milky way, and thus his region seems to be es· 
pecially favored in thi s respect. The spectroscope 
shows that the zodiacal light i s  reflected solar light, 
and the polari scope, by which the polarized l ight is  
separated from the ordinary rays,  confirms this sup· 
position. The green lines of the aurora boreali s, some· 
times seen in its spectrum, have been shown by Wright 
to belong not to the zodiacal !;ght, but to aurores 
which are only observed by the spectro�cor·e. Various 
theories have been prcposed as to the f·)rmation of 
the zodiacal l ight, but none of these are conclusive. 

SCIE N CE NOTE S .  

Michael G. Mulhall,  a noted statistician, died recent
ly in London. He forecasted the twelfth American 
census within 95,000, showing how very p recise and 
accurate statistical science can be in  skillful hands.  

The United States vVeather Bureau was awarded a 
Grand Prix at the Pari s Exposition. Gold medal s 
were also awarded to Prof. C. F. Marvin for instru
ments, apparatus and appliances, and to Prof. A. .J. 
Hen ry for cloud photographs. The 'Weather Burean 
will make an extensive exhibit at the Pan-American 
Exposi tion. 

Major Serpa Pinto, the fourth explorer to cross 
tropical Africa from sea to sea, died in Portugal a 
short time ago, hi s predecessors in the trans-African 
journey being Livingstone, Cameron, and Stanley. 
Pinto's journey lasted from November, 1877 ,  when 
he started from Benguela, to March; 1879 ,  when he 
arrived at Durban. His book entitled "How I Crossed 
Africa" is a record of ori ginal discovery and of fierce 
battling with the nati ves, of hai r-breadth escapes, of 
perils from wild beasts and the depletion of supplies. 
He was a scientific explorer, which i s  more than can 
he said of  many pioneers in geographical research. 

The Ameri can Physical Society met during the holi
days in Columbia University. At the morning business 
meeting the following names of officers for the ensuing 
year were chosen to be balloted for by the members. 
the results to be announced at the next meeting: 
President, Henry A. Rowland, of Johns Hopkins Uni
versity ; Vice-Presi dent, A. A. Michelson, of Chicago 
University ; Secretary, Ernest Merritt, of Cornell Uni
versity ; and Treasurer, William Hallock, of  Columbia 
Uni versity. The Councilors are Henry Crew, of the 
Northwestern University, and Edward B. Rosa, of 
Wesleyan University. After the business meeting Eix 
papers bearing on problems in physics were read by as 
many university professors. 

A new species of mountain sheep has been sent from 
Dawson City to Di rector Hornaday, of the New York 
Zoological Society. This species is  absolutely new to 
science, and is  so strikingly different as to render its 
title to independent speci fic rank beyond question. 
Director Hornaday has named it the Ovis Fannini,  
in honor of Curator Fannin, of the Provincial Museum 
of British Columbia. I n  the Klondike region i t  is  
known as a " saddlebacked" or "piebald" sheep. Its 
head, neck,  breast, and abdomen and inside of  the fore
legs are of  a snow white. The other portions of the 
body are a brownish gray, giving the animal the ap
pearance of being covered with a gray blanket. There 
are now 945 members of the society, an increase of 271  
during the  year. I t  is  desired to increase the  member
ship to 3,000. The total attendance of the year was 
5 25, 938,  the largest daily attendance being on Decora
tion Day, 20, 134 .  A motor road will soon be completed 
i n  the park, on which the society will operate its own 
motor carriages for the convenience of the public. 

Macaroni is made of hard red wheat from the Black 
Sea, mixed with I talian wheat grown mainly in the 
plains around Foggia. Thi s i s  ground into a coarse flour. 
The bran and husks are removed, and it is kneaded in 
hot water unti l  i t  has the appearance and consistency 
of dough. It is then placed in a vertical brass cyl
inder eight or  nine inches in di ameter, the bottom of 
which i s  perforated with holes of  various sizes, ac
cording to the p roduct desired. The dough i s  placed 

in the top of the cylinder and i s  driven down by hy
draulic pressure through the perforated plate, and is 
cut off by hand in lengths.  It i s  then hung up on 
canes i n  the sun to dry. In the case of  tubular maca
roni and spaghetti , a conical blade is fixed in the 
middle o f  the dough to form the tube. This cuts 
through the dough, and the macaroni i ssues from the 
blade with a slit all along its length. This,  however, 
shrinks together at once, and' a perfect tube i s  made. 
Almost no macaroni i s  now made by the laborious 
hand process. There was for a long time a prejudice 
against machinery, but this has been overcome. The 
best macaroni comes from Torre dell '  Annunziata. 
Nearly half a million boxes are sent annually to the 
United States. 
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POWERFUL NINE·TON DIPPER 'OREME. 

There are certain lines of engineering work upon 
which the Ameri can engineer has left his mark so 
deeply and distinctly that the mere mention of them 
is suggestive of  certain great engineering works in 
the United States, whose fame has traveled to the 
ends of  the earth. Of this kind are the powerful and 
ingeniously designed devices for removing material 
in  large masses, of which the work on the Chi
cago Canal presented some of  the earliest and 
finest examples. The accompanying illustrations rep
resent the l atest, and next 

J cieutific �tUeri'Ju. 
011 Well .. in 'J'fl][as. 

The di scovery of oi l  in such abundance near Beau
mont, Texas, is somewhat surpri sing, as the location 
of  the well which has produced such large quanti
ties is nearly 200 miles from the Corsicana field. This 
would indicate that the oi l  belt of  Texas underlies 
an extensive territory i n  the eastern section of the 
State, representing a field almost as large as that 
of western Pennsylvania. Oil  was first di scovered in 
Texas i n  May,  1 894, in the suburbs of the town of  
Corsicana while boring an artesian well. Pittsburg 

F�BRUARY 2�. 1901. 
of oil, which will be shipped to that point and reo 
fined. 

Since January 1,  1899, development work has gone 
on uninterruptedly until the number of producing 
wells in this field is  about 600, besides 1 7  gas wells. 
The total output of the 600 wells i s  4,000 barrels a 
day. The refinery is not able to refine the entire 
product, and large quantities of crude oil  are shipped 
to Mexico, where it i s  refined by a company in a man
ner connected with the company in Texas. There 
i s  a low duty on the crude arti cle, which admits of 

it being shipped and sold. The 
resi duum of the oil  is  used 
in the mills and factories for 
fuel, and i s  sold to them by 
the refinery at 60 cents per 
barrel after all  the il luminant 
has been abstracted from it. 
The consumption of this resi
duum, however, is  not so 
large as the supply, and train
loads of it  are shipped weekly 
to Sabine Pass, at which point 
it is loaded on steamships and 
shipped North, where the by
products are utilized for the 
manufacture of various ar
ticles of commerce. 

to the largest, of the di pper 
d redge types of excavating 
machine that has been built 
i n  this country, the largest 
being the "Pan-American," 
which has recently been at 
work at the Portage Lake 
Michi gan. The dipper dredge 
i s  so named because of the 
action of its excavating 
bucket, whose motions, as it i s  
plunged into the water and 
drawn u p  with its load, is 
not unlike those of the house
hold implement from which 
it takes its name. The dredge 
here illustrated was con
structed at Ogdensburg, for 
use on the Massena Canal, 
and during the fall it was at 
wark opening up the channel 
from the St. Lawrence River 
to :he canal proper. The hull 
Li2:iSUreS 1 21 feet 6 inches 
in length, by 40 feet in 

POWERFUL N INE-TON DIPPER D REDGE FOR THE MASSENA CANAL. 

In addition to the oil  field 
in CorSicana, a new field has 
recently been opened near 
Powell, eight miles east, in 
Which, at a depth of about 
400 feet, oil of the lubricating 
variety has been found in pay
i n g  quantities. One well in 
this field for nearly a week 

breadth, and its depth at the working end, or  bow, 
is 12 feet 2 inches, and at the stern 10 feet 6 inches. 
I n  the construction of  the hull care has been taken 
to give i t  sufficient longitudinal and transverse 
strength to withstand the heavy strains to which i t  i s  
subjected when working in hard material. T h e  sides 
and ends of the hull proper are stiffened by a con
tinuous wall of wooden trussing, and i t  i s  further 
stiffened by running a deep steel truss entirely around 
the hull i n  the plane of  the walls of  the deck-house. 
This truss extends from the bottom floor of  the dredge 
to the roof of the deck house, and, of course, adds 
enormously to the stiffness of the whole structure. In 
the two corners at the bow are two spuds of �olossal 
d imensions, each consisting of a single stick of Oregon 
fi r  measuring 36 inches by 36 inches in section and 
5 5  feet in length. There is another massive spud, 
also consisting of a single stick o f  Oregon fir ,  at the 
stern. The spuds are raised and lowered, each by 
mean s of a single steel wire cable, operated by inde
pendent engines. An idea of the power and 
massiveness of thi s machine 
may be j udged from the fact 
that the dipper alone weighs 
9% tons, and has a capacity 
of 6 cubic yards at a single 
ti ft. A novel feature in the 
machine is the substitution 
of  a single heavy steel-wire 
cable for the usual chain
lifting gear for operating the 
dipper. This cable i s  3 % 
inches in diameter and was 
specially made for this par
ticular work. I t  leads direct 
to the hoisting drum, which 
is  operated through com
pound gears by a pair of  16 
by 1 8  inch engines. The 
SWinging of the boom i s  
worked b y  a pair o f  1 1  b y  12-
inch engines, and the back
ip g is done by another pair 
of engines of the same dimen
sions. A separate 8 by 3-
inch engine i s  provi ded fo\' 
handling the stern spud. 
There are also two steel cap
stans, one on each side of 
the dredge, each of which has 
its own independent engine. 
In addition to the consi der
able plant as outlined above, 

there i s  an engine and di rect-connected dynamo for fur
ni shing electric l i ght for the whole dredge. The after 
part of the deck-house is devoted to the living and 
dining accommodations for the officers and crew, and 
two substantial  scows, one of which is shown on the 
starboard side of  the dredge, complete the outfit. Our 
thanks are due to Capt. W. J. Daly for courtesies ex· 
tended in the preparation of this article. 

The Rev. Hannibal Goodwin, well known as an in
ventor of photographic processes, died recently at 
Newark, N. J. 

prospectors became interested, and a number of wells 
were borer' �o a depth of  1 ,000 feet, but none yielded 
a paying quantity until two years later. Since that 
time operations have extended over most of Navarro 
County, in  which Corsicana is situated. During the 
year 1 8 9 8  development work increased rapidly, and 
producing wells increased in proportion. During the 
year producers were drilled as  follows: January, in
cluding all previous operations, 66 wells ;  February, 
9 producers ; March, 23 ; April, 29; May, 36; June, 24; 
July, 26; August, 3 8 ; September, 28; November, 2 3 ; 
December, 27 ,  making a total of 342 producing wells 
on January 1 ,  1899,  besides four gas wells, furnish
ing large quantities of  natural gas, which is utilized 
here for fuel and steam-making purposes. 

In 1898 was commenced by J. S. Collinan a refinery 
with a daily capacity of 1 , 5 00 barrels, which began 
operation early in January, 1899 ,  its capacity since 
then having been largely increased, as was demanded 
by the increased output of  the field. Month after 
month the tankage capacity of the refinery was in-

1I0ISTING ENGINES FOR THE DIPPER. 

creased, until now there are between thi rty and forty 
tanks holding from 16,000 barrels to 36,000 barrels 
each, while others are being added as production in
creases. The refinery buildings, tanks, machinery, 
and pipe lines represent an expenditure of about $300,-
000. Prices since the first 100,000-barrel contract was 
made have gone up as high as $1 .11 per barrel, at 
which point a decline began and continued until oil 
sold at 67 cents per barrel, which caused a move
ment to build an llldependent refinel"J' and pipe line. 
A small refinery was built  at Houston, 250 miles south . 
and the company has contracted for 100;000 barrels 

yielded] 00 barrels a oay, then subsided to a "pumper," 
with an output of 10 or 1 2  barrels a day-auout the 
average of wells in that field. There is  no market for 
this lubricating oil  yet, but a pipe line will  be built to 
the field in order to get it  on the market. 

Development work is still being pushed in both 
fields, and each month furnishes on an average of 25 
producing wells, while the wells auandoned average 
about 9 per month. 

Analyses made by various experts show that the 
Texas oil  furni shed the following distillates: One-half 
l iter, or about one-half pint, was subjected to dis
ti:lation, and the following fractions obtained at the 
respective temperatures expressed in degrees of the 
Centigrade scale: Began to boil at 80 degrees; between 
80 degrees and 90 degrees gave off 16.4 per cent of its 
volume ; between 9 0  degrees and 110 degrees gave 
off 7.8 per cent ; between 1 1 0  and 140 degrees, 10.4 
per cent ; between 140 and 170 degrees, 9.2 per cent ; 
between ] 70 and 200 degrees, 3 .6 per cent ; between 
200 degrees and 280 degrees, 16 per cent ; between 280 

and 305 degrees, 1 1 . 2  per 
cent ; above 305 degrees, 15.8 
per cent, making the total vol
ati le matter about 90 per 
cent, leaving a coke resi
duum of about 10 per cent. 
The Corsicana oil compares 
favorably with the Pennsyl
vania product, which gener
ally yields in  product 60 to 
75 per cent of burning oil of 
first and second quality. 

--�-----__ ... e--�_ -

Russia .. �lI:!a r l'J;'lIlufaf t nre. 
In our issue of Novemuer 

3 we publi shed a short notice 
entitled "How Russia Corn
ers Sugar." We now find 
that in Russia every manu
facturer is  required by law 
to export a fixed amount of 
his product on which he re
ceives a rebate of one ruble 
85 kopeks per pood, excise 
tax. There are 280 manu
facturers of sugar in Russia, 
but only 20 of them are re
finers ; they supply the home 
market, the refined article 
being too hard for other 
countries, it  being the habit 
of the peasant class, the 

largest consumers of sugar, to hold a lump i n  their 
mouths while drinking tea. 

Russian sugar is  said to be 99 per cent pure, and 
for that reason the best in the world. Russian sugar 
stocks pay from 15 per cent to 50 per cent dividends 
annually. There i s  some demand for Russian sugar 
in the United States, and some Russian sugar is 
reaching this market. Two of the largest refineries 
in Russia were destroyed by fire last May and the 
owners were delayed i n  rebuilding by the scarcity of 
money and finally decided to rebuild with a decreased 
capacity. 
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PETROLEUM AS AN ILLUMIN ANT FOR BUOYS. 

We have frequently advocated in the columns of the 
SCIE:\TIFlC A�IEJ(ICA:\ the more general util ization of 
petroleum, both as an illuminant and a fuel, mainly 
because of its cheapness, abundant supply, and ef
ficiency. One of the latest applications of this oil i s  
that for the illumination o f  buoys, and it i s  the inven
tion of Mr. James Richardson Wigham, the well-known 
lighthouse engineer of Dublin, I reland. 

Although the adequate illumination 
of rocks and shoals by buoys i s  in
dispensable for the safe navigation 
of rivers, estuaries and harbors, it  i s  
n o t  imperative that t h e  l ight cast 
from the buoys should be of very 
powerful i l luminating intensity. I n
deed , it is very seldom that the 
visibil ity of their rays i s  desi red from 
a range exceeding five or six miles.  
But, on the other hand, occasionally 
buoys have to be placed i n  i solated 
positions, where it is impossible to 
erect l ighthouses, and, owing to the 
difficulty of access thereto, it  is es-
sential that they should continue to 
burn brilliantly, without any atten-

}·ig. · 2. 

J , itu tifi,  �mtri,au. 
oil  rellervoir by which, should it for a moment be 
brought out of level by the motion of the sea, the oi l  
i s  prevented from flooding the wick during the pass
ing of the wave, after which its proper level is again 
maintained. 

The cost of l ighting buoys by mineral oil  is very tri
fling, the consumption being about half a gallon of oil  
every twenty-four hours.  I n  connection with the buoys 
at present employed in Belfast Harbor, which are li ghted 

Fig. 3. 

tion, for several weeks or even months. 
Compressed oil gas is  the illuminant 
generally employed for thi s purpose, 
since, although it is more expensive 
than oil ,  it  possesses none of the d raw
backs i nherent to the latter. The 
principle expense incurred by the 
util ization of oil gas is the installation 
of the special gas-making establi sh
ment on shore. By the use of petro
leum, however, all such expense i s  
averted , because it i s  only necessary 
to convey the oil  to the buoy to re
pleni sh the lamp reservoir. 

SECT ION AL ELEVATIONS OF 

LAMP AND BURN ER . PETROLEUM BUOY. 
The great disadvantage which has 

always militated against the satisfactory appli cation 
of oil is the manipulation of the wick. I n  a short 
time after the ignition of the lamp the wick becomes 
so charred that the capillary attracti on which brings 
the oil  to the point of combustion i s  obstructed, and 
the light goes out. An attempt was made to overcome 
this drawback by the construction of a carbonized 
wick, but, although it lasted longer than the ordinary 
wick, in a few days the deposit from the oil was suf
ficient to extinguish the light. 

The i nventor carried out numerous experiments with 
a view to overcome this obstacle by causing the wick 
to move automati cal ly as it was consumed, so that the 
same part of it would not be constantly exposed to the 
action of the heat of the combustion, thus securing 
a con stant brilliant light. But this was an impossible 
task under the existing circumstances where the wick 
in the lamp i s  placed perpendicular to the level of  
the oil  in the oil  container, since it  could not be readily 
made to alter its position automatically as its  com-
bustion proceeded. Mr.  Wigham, therefore, 
the ingenious plan of passing the wick 
over a roller, thus burning it  hori
zontally, so that the light was obtained 
from the side and not from the end of 
the wick. 

The burner he has i nvented i s  sur
mounted by a combustion cone, and sur
rounded by lenticular apparatus. One 
end of the wick. E ( Fi g. 3 ) ,  i s  conveyed 
up through an oil tight copper tube with 
holes i n  its sides, and passes over a 
roller, F ( Fi g. 3 ) ,  at the burner, C ( Fi g. 
2 ) .  The other end is brought down 
through a tube standing above the level 
of the oil  in the lamp and soldered or 
secured at the lower end. A circular 
float, A ( Fig. 2 ) ,  is  placed in a copper 
cylinder fixed to the bottom of  the lamp 
and filled with oil. When the lamp i s  
first l ighted thi s float i s  a t  the top o f  
the cylinder. and i s  attached b y  means 
of hooks or loops to the wick. The oil 
i n  the cylinder is caused to drop slowly 
out of it through a valve, D ( Fig. 2 ) ,  
of peculiar construction, supplied with 
a cotton core, at such speed as may be 
necessary. The oil  thus descends into 
the

. 
receiver,  bringing with i t  the float 

and the wick which i s  attached to it.  
When , at the end of  one month, or any 
such other period as may be desired, it  
i s  necessary to repleni sh the lamp with 
oil ,  the cylinder is  refilled, as  i s  also 
the reservoir under the lamp. 

I t  is  necessary to fix the lamp upon 
swivels or gimbals, so that, however 
great may be the motion of the sea, the 
lamp always maintains practically a 
level position. Divisions are fixed in the 

conceived 

by this means, this amounts to an expenditure of about 
6 cents per twenty-four hours. This cost may be 
decreased i f  the oil, which con stantly drips from the 
cylinder of the lamp, i s  collected in  a portable vessel 
instead of falling upon the water, to 2 cents per twenty
four hours. The oil  which apparently runs to waste, 
however, performs a valuable function, for i t  serves 
to calm the sea in the vicinity of the buoy. 

This system of petroleum illumination of buoys has 
Leen used with conspicuous success i n  many of the 
harbors and estuaries of I reland. In some cases the 
lamps only receive attention once in three months, 
which i s  sufficient testimony to their efficiency. The 
numerous advantages of the oil over the compressed 
gas are obvious, and the action of the lamp is so simple 
as to be of easy application. 

.. . . .  ., 
THE ORCHESTRA-MAN OF THE EXPOSITION. 

There was much music to be heard at the Exposi
tion of 1900,  but the most original was, without any 
doubt, that played by M. Malboech i n  the vicinity of 

lrIALBOECK 'iRE OllCllES'l'RA-MAN. 

the Gallery of Machines. This extraordinary man is 
capable of playing as many as thirteen instruments
the piano, cornet a pi ston, clarinet, violin, a chime of 
forty bells, the bass drum, cymbals, triangles, two 
kettle drums, tabor, and castanets. 

By means of his hands he plays either the piano 
or the clarinet and piano at the same time, but more 
generally the cornet a piston and piano. The left 
hand, used for this latter instrument, actuates the 

chimes also. The secondary instru· 
ments are played through the pressure 
of the feet upon pedals. 

These multiple occupations do not 
prevent the artist, while playing the 
cornet, from smoking hi s pipe. This 
is  a fact that it  is  impossible to see 
accomplished every day. Our musician 
correctly executes pieces that are 
often difficult, and when a person 
closes his eyes he would be willing 
to affirm that he was present at a con· 
cert given by a dozen persons, so great 
is the volume of sound produced. The 
execution is  sometimes fantastical, as, 
for example, when a gun is fired to 
terminate certain scores a la Berlioz 
or a la Wagner. 

N[alboech himself superintended the 
in stallation of his orchestra and ar· 
ranged the different parts of it. 

Although the arti st, who is a native 
of Holland, is but forty years of age, 
he has traveled over n early the entire 
world. He announces in his ci rculars 
that he offers $2 ,000 to any one who 
will succeed in imitating him, and 
styl es himself "the greatest artist in 
the world."-La Nature. 

• • •  
T h e ral)e utic A<,tion o f  L ig1,t . 

Dr. P. Garnault has lately read a 
paper before the Academie des Sciences dealing with 
the therapeutic action of l ight, and mentions a num
ber of cases in which he has used this treatment 'with 
success. His attention was first called to the subject 
by M. Trouve, who was among the first to bring out 
this action of li ght ; in  1 8 9 3  he observed that a work
man afflicted with rheumati sm was completely cured 
after having remained for forty-eight hours in the 
vicinity of a very intense arc light u sed for an elec
tric fountain. Since then it has been observed that 
in works where electric soldering i s  carried on, thi s 
being accompanied by great luminous intensity, the 
workmen cease to be affected with gout or rheuma
tism. I n  the present experiments Dr. Garnault uses 
apparatus which has been specially constructed for 
the purpose by M. Trouve. The experiments were con
fined to the effects of local action of l ight, and there 
seems to be no doubt that the results are due to the 
l ight radiations and not to other causes. A lamp 
of 5 0  candle power provided with a silvered parabolic 
reflector was applied i n  eight cases of muscular or 

articular rheumatism of average gravity 
and several years' standing, and in all 
these cases a very marked improvement 
was obtained at the end of three to 
twelve operations, and not followed by 
a relapse. Chronic catarrh of the nose 
may be also treated with success by the 
application of light accompanied by vi
bratory massage. The treatment was 
also applied i n  cases of deafness, accom-
panied or not by humming noi ses in the 
ear ; the apparatus used consisted of two 
ten-volt lamps provided with reflectors 
and applied to each ear by a curved 
spring passing around the head ; in some 
cases the action of heat was eliminated 
by placing alum screens in front of the 
lamps. I n  three such cases a marked 
diminution of the humming noises and 
an improvement of the hearing ;  other 
cases without the use of the alum screen 
were a so successful. The most complete 
obser v' tion was made upon a person 
thi rty years of age who had undergone, 
the year before, an operation i n  which 
the tympanum and small bones of one 
ear had been removed ; on the operated 
side the intensity of the humming noises 
had been greatly reduced, but on the 
other they were very marked ; these were 
made to disappear by a series of applica
tions of l ight. They reappeared after a 
severe cold contractQd by the patient, but 
were again made to cri�ppear by a second 

treatment. In  twelve cases of dearness 
the application of light brought about 
good results. Dr. Garnault has also used 
the treatment h other cases, and is con
vinced that the luminous rays may be 
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used in certain affections as a local agent to great 
advantage, and that the results obtained are certainly 
due to its specific action. 

••••• 

SILK MANUFACTURE. 
Although silk is a substance that is produced by 

several varieties of insects, it has come to be almost 
exclusively associated in the public mind with the 
product of a partieular variety of caterpillar, which 
is popularly known as the silkworm. and by the en
tomologists as the larva of HomVy.r mori. or the mul
berry·feeding moth. The eggs of the silkworm are 
hatched by artificial means, and are exceedingly small, 
weighing about a hundred to the grain. It is custom
ary to place pieces of finely punctured paper above 
the trays in which the eggs are being hatched. As 
soon as the worms break through the shell they 
creep through the holes in the paper in their endeavor 
to get to the light. and in doing so scrape off the pieces 
of shell which may adhere to their bodies. They 
are reared in rooms where particular care is taken 
that an abundance of fresh air and light are pres
ent, and where the temperature may be kept at an 
even point. The worms are voracious feeders and 
begin to increase rapidly in size from the day they 
are hatched. As a rule the silkworm moults four 
times during its life; usually about the sixth, tenth, 
fifteenth, and twenty-third days after being hatched. 
As soon as the caterpillars have reached their full 
growth they climb the twigs and small branches which 
have been prepared for them, and begin the spinning 
of their cocoons. The silk glands of the worm con· 
sist of two sacks running along the sides of the 
body, with a common opening on the under lip of the 
worm. In the process of spinning its eo coon the 
silkworm ejects from both glands a line of extremely 
fine thread. The two filaments from each gland are 
laid side by side and are held together by an adhesive 
secretion from the worm. The cocoons are either 
deep yellow, white. or light green in color. and ovi
form in shape. Their average length is from an 
inch to an inch and a half. and they are from half an 
inch to an inch in diameter. The cocoon consists of 
an exterior made up of broken and straggling fila
ments, while the interior layers are densely glued to
gether into a mass which is not unlike parchment, and 
which is impossible to unwind except by moistening. 

The manufacture of silk may be broad ley divided 
under the heads of reel silk manufacture and the 
manufacture of spun or waste silk. The first method 
has to do with continuous fibers thousands of yards 
in length. In the spun silk industry the raw materials 
are worked up by methods similar to 
those used in the case of cotton and other 
fibrous materials. 

The first operation is to produce the 
"raw silk" of commerce. The cocoons 
are placed in warm water for the pur· 
pose of softening the natural gum 
with which the filaments of tpe cocoon 
were fastened at the time it was 
spun. From six to ten of the cocoons 
are put in a bath, and as soon as they 
are properly softened the threads of each 

Jeitutifie �lUtriean. 
inders of wood or iron which are 6 or 7 inches in 
diameter, and of a width which varies from 4 inches 
to 36 inches, according to the character of the fabric 
of which the thread is to form the warp . 

The beams are then carried to the looms, where the 
threads are first led through a "harness," and then 
passed through a steel "reed" or comb, there being 
from two to fourteen threads in one "dent," according 
to the quality of the goods. The harness consists of 
a series of top and bottom slats known as "shafts," 
each pair of which is connected by a number of parallel 
vertical threads at the center of each of which is a small 
brass eyelet through which the silk threads are passed. 
Several of these sets are arranged vertically behind 
each other in the loom. and each harness with its 
set of threads is raised in turn between each passage 
of the shuttle through the warp. Each harness thus 
serves to lift a different set of threads for the passage 
of the shuttle; and it is by the proper adjustment of 
the vertical motions of the harness to the strokes of 
the shuttle that the nature of the weave of the goods 
is determined. The woven fabric is then taken to 
the packing room, where all knots. dirt, and stains 
are removed. 

The goods are now taken to the finishing depart· 
ment, where it is put through a variety of oper
ations which would necessitate another article to ade
quately describe them. Among other operations is that 
of singeing, to take off any rough nap that may be 
left on the goods, and sprinkling or sponging with 
a preparation of wax and gelatine, a process which is 
not unlike that of starching in laundry work. The 
final gloss or finish is secured hy calendering, in which 
the fabric is run between a series of superimposed 
steel rolls, where it is ironed out and the fine glossy 
finish is secm·ed. The goods are then either folded or 
wrapped on blocks ready for the market. 

• I ••• 

Proje(·t>; for Utilizing the H)'draulic Po,ver of 

the Kbon ... 

A number of projects are under consideration for 
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of 60 square yards section and 1.2 miles long; a total 
fall of 51 to 55 feet will thus be utilized, from whieh 
a force of 25,000 horse power will be obtained at low 
water. The second project is that of the "Boucle de 
Rhone." A dam will be placed at Les Andelieres, near 
Bellegarde; here the banks are somewhat wider, and 
the dam will cover 100 feet and have 20 to 22 feet 
height. A tunnel just above the dam will take off 
160 cubic yards per second (80 to 90 at low water). 
The tunnel will be somewhat shorter than the preced· 
ing, and will end at Essertoux. A total fall of 80 to 85 

feet will thus be obtained, giving 24,000 to 25,000 horse 
power, besides 5,000 to 6,000 horse power taken 
directly by a small hydraulic plant installed beside 
the dam on the right bank; this gives a total of 30,000 

horse power. The third project is that of the Pont de 
Gresin. At this point, about 8 miles from the Swiss 
frontier, the river flows in a narrow gorge only 80 feet 
wide, and is here 25 feet deep, on an average. This 
point is near the railroad from Lyons to Geneva, and 
is thus a good locality for establishing industries; a 
branch line of 2 miles would connect it to the railroad. 
The fall of water obtained by a dam at this point will 
be 65 feet, with an output of 150 cubic yards per 
second during low water, and double this amount for 
the rest of the year. A minimum of 30,000 hon;e 
power may thus be counted on. The plant will include 
a dam with movable gates, a hydraulic plant with 
turbines and dynamos, and a system of canals for the 
discharge of water. The dam will form a vast lake, 
or water reservoir. and the water will he taken 
directly into the station by conduits passing through 
the walls; after passing the turbines it will he dis
charged into the river below the dam. The generating 
plant will contain fifteen turbine·dynamo groups of 
2,000 horse power each; the turbines with horizontal 
shaft will be coupled directly to polyphase alternators; 
a set of smaller turbines will drive the exciting 
dynamos. and the station will have the necessary 
switchboards and appliances. It is probable that 
within three years these projects will have been com
pleted, and the Bellegarde region will possess a total 
of 100,000 horse power at low water, and 200,000 

during nine or ten months of the year. This will be 
utilized either on the spot for the manufacture of 
electro-chemical or metallurgical products-such as 
carbide of calcium, vanadium, carbonates of sodium 
or potassium, aluminium. etc.-or for the supply Jf 
energy over a radius of 80 to 90 miles, following the 
example of the Niagara plant. 

• t .... 

A Prize for Conllllunit'ation With Other Ph .. ,,·t ... 

The sum of 100,000 francs was bequeathed to the 
French Academy of Sciences in 1891 to be 
awarded to the first person who would be 
successful in communicating with an
other world. The Academy at first did 
not care to accept such a curious bequest, 
but finally it did so in the following 
words; "Madame Veuve Guzmann, a 
friend of astronomy and a believer in the 
plurality of inhabited worldS, has left to 
the Academy the sum of 100,000 francs 
to be given as a prize to the person who 

are caught up by an attendant on a 
fine brush, and passed through an eye· 
let to a reel, upon which they are wound. 

1. Eggs Oil paper. 2. Newly-hatched worms feeding on mulberry leaves. 3. Hilkworms at first moult. 
4. Second moult. 5. 'rhird moult. 6. Full-grown. ready to Hpin. 

shall first enter into communication of 
an astre other than the planet Mars." 

The reel consists of a light. wooden, revolving frame, 
which winds the silk into what are known as skeins, 
and it is in this form that the silk is usually received 
at the silk mills. 

The first thing to be done with the skeins after 
they are taken from the bales is to soak them thor-
oughly in cold water. The raw silk is too fine and 
delicate for textile manipulation, and has to be doubled 
and twisted to give it the necessary body and strength. 
To this end the skeins of raw silk are placed on light 
wheels, known as "shifts," from which the silk is 
wound onto spools; then two spools of silk are run 
together and doubled and afterward twisted, some of 
the twisting machines, however, performing the 
doubling and twisting in one operation. The twisted 
silk is then wound onto rectangular frames. known 
as creels or reels, and at the same time is measured 
off into lengths of from 10,000 to 15,000 yards, the 
silk now being once more in the form of skeins. It is 
then taken from the creels and rolled up into hanks, 
ready for dyeing. 

After the silk has been dyed it is returned in skeins, 
which are slipped on over a set of what are known as 
"soft silk" winders, from which it is wound onto 
spools once more. It is then taken to the warping 
department, where the spools are placed upon tables 
which may carry from 110 up to as many as 600 pegs. 
In the hand-warping machines there wiII be from 100 

to 120 spools on a table, while the power-warping 
machines will carry from 300 to 600 spools. The 
operator gathers up the ends of silk on each spool 
and runs the threads onto the frames in the mill, 
the threads in this case being wound parallel. From 
100 to 4,000 threads are run off on warping spools, 
which are technically known as "beams"-round cyl-

utilizing the hydraulic power of the Rhone, and there 
is no doubt that before long a number of plants will 
be established at different points, and it is expected' 
that more than 200,000 horse power at a maximum. 
or 100,000 at a minimum, will be obtained. Three 
important projects have been planned. each by a syn
dicate of manufacturers; these plants will all be in· 
stalled upon that portion of the Rhone which lies 
between Pyrimont and Fort de l'Ecluse, near the 
Swiss frontier. In this region the river has many 
rapids and falls; for instance, over a distance of only 
12 miles the difference of level is about 200 feet. On 
the other hand, since the city of Geneva, using Lake 
Leman as a reservoir, has regularized the supply at 
periods of low water, as much as 160 cubic yards per 
second may be counted upon, below the junction of the 
Rhone and the Arve; from this it follows that over 
this stretch of 12 miles about 100,000 horse power may 
be obtained at low water. During 9 or 10 months, the 
maximum period, as much as 200,000 horse power is 
obtained. A hydraulic plant has already been installed 
in this region by an Anglo·Swiss company, who use 
about 10,000 horse power. The three projects in con· 
sideration have been made by syndicates of Fren,�h 
manufacturers, who. are only waiting until the forrr.ali
ties have been completed before commencing work. 
The plans have all been drawn up for some time past, 
and the land has been purchased. The first of these 
projects is that of Malpertuis. At 2'1" miles below 
Bellegarde the river falls at a height of 30 to 35 feet. 
at the "Passe de Malpertuis." The river here flows 
between two perpendicular banks only 160 feet apart. 
According to this project, a dam will be constructed 
at a point above the fall, and a part of the water, 160 
cubic yards per second, will be taken off by a tunnel 

The will wisely further stipulates that 
each time the prize has not been awarded for a period 
of five years, the accumulated interest shall be devoted 
to a work which will help the progress of astronomy. 
The intentions of the founder will he scrupulously 
followed. Astronomers naturally wonder why Mars 
was debarred. 

••••• 

A Flln .. ral 'J'roll .. y Car. 

Baltimore has .1 number of fine suburban cemeteries, 
all of which are reached by some division of the street 
railway lines, and the company found by putting in it 

few crossovers they could take a car from any part of 
the city to any one of the burying grounds. It was, 
therefore, decided to offer cars for the transportation 
of funeral parties. says The Street Railway Review. 
The company b�lilt a special car well adapted for the 
purpose. The �ar is divided into two compartments, 
the smaller of which has running its full length an· 
other compartment or vault in which the casket ;s 

carried. A heavj plate glass door hinged to swin.� 
downward gives access to the vault from the outside. 
When a casket is to be placed in the car, the shelf IS 

drawn out, the ':asket lifted upon it, and the shelf is 
then pushed back in place. The larger compartment 
has twelve crO.3S seats in the center aisle, giving a 
seating capacity of twenty·four; the smaller compart· 
ment has four seats. Heavy black curtains divide this 
section into two private compartments for the imme
(tiate family of the deceased. Floral contributions are 
piled upon the ',op of the vault, and can be seen from 
the street. The car is finished inside and out with 
black enamel wEh nickel plated fixtures. The car has 
been named "Dolores." meaning sorrow, and it is rent· 
ed at from $20 to $25 for each interment. 
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The New York Zoological Society will soon operate 
automobiles of  its own for the convenience of the 
public.  

Consul Gibbs reports from Tamatave, December 3 ,  
1 9 0 0 ,  that Mr.  E .  Cayeux, a sawmi ll  owner of that 
city, invites correspondence in regard to liquid-air 
motors. Correspondence may be conducted in the Eng
lish l anguage. 

A beginning has been made in Chicago to supplant 
the clanging gongs of public vehi cles by more mellow 
ch imes, says The Electrical World. A downtown firm 
which operates several automobiles was the first to 
make the change. The Municipal Art Association and 
the Anti-Noise League are interested in the matter, 
and it has been suggested that a crusade agai nst gongs 
be inaugurated.  

One o f  the disadvantages of motor-driven ambu
lances has been that they do not get the right of way 
as  easily as horse d riven vehicles. The familiar clang
ing of the ambulance gong and the sound of  the clat
tering hoofs of the horses was always sure to clear 
the way promptly for an ambulance. Now the ambu
lances have been provided with electric bells which do 
not differ materially from those which other electric 
vehicles carry, and the result is that trucks or wagons 

do not get out of the way as quickly. It  has been sug
gested that compressed air whistles or larger gongs 
might be u sed . A return to the old foot gong would 
probably obviate the difficulty to a certain extent. 

An automobile exposition i s  to be held in Vienna thi s 
year, under the auspices of the Automobile Club of 
Aus tria and the patronage of the Archduke Franci s
Salvator, who is himself a great lover of the sport. 
The exposition will be held from the 25th of May to 
the 6 th of June. in the Prater, where a large space 
has been set apart for it. All kinds of automobile 
vehicles will be represented,  including private car· 
riages, towing machines, delivery wagons, motocycles, 
etc. , besides the accessories and detached pieces, rep
resenti ng the advanced stage of development which the 
industry has reached in Austria. Foreign exhibitors 
will also be well represented ,  and the Automobile Club 
has extended a cordial invitation to all manufacturers. 
The club i s  taking measures to have the foreign 
products passed through the custom house free of d uty 
on condition that they will be brought back di rectly 
after the exposition. It  i s  expected that the German 
industry will show the advances it has recently made 
by a large number of exhibits .  

Lieut. �douard Engles, of Frankfort-on-the-Main, has 
lately made a tour of the Alps with a Benz machine of 
five horse power, accompanied by his wife and an as
si stant. The machine weighed 1,500 pound s and car
ried 175 pounds of baggage. Starting from Frankfort, 
they passed through Stuttgart and Munich, then I nss
bruck by way of Kochelsee and Walchersee, and crossed 
the Karwendel  at an altitude of 3 ,500 feet, and after
ward the Brenner at 4,080 feet. They then continued 
their voyage by Sterzing, Cortino, Travisi ,  to Ken
mestri ( Venice ) .  The return trip was made by way 
of Trieste, the passes of Tonal ( 5 ,640  feet ) ,  Epaica 
( 3 ,540  feet ) ,  then by Tirano and Stilfser Joch ( 8 , 2 6 0  
feet ) ,  reaching Bregenz, Friedrichshofen, a n d  U l m .  
According to t h e  declaration of t h e  custom house of
ficers at Stilfser Joch, theirs was the first German 
machine to make the passage at that point. About 
1 ,200 miles in all were made on this trip, and the time 
was about 99 hours, giving an average speed of about 
12 miles an hour, in  spite of the high altitudes reached. 

Among the novelties is the acetylene automobile 
which has been recently brought out in France. Ac
cording to reports, the machir. e is quite successful i n  
i t s  operation. I n  o n e  of these machines t h e  truck, 
which weighs about 1 , 1 0 0  pounds ,  carries a double 
motor of four cylinders and two explosion chambers ; 
the motor i s  of the saine general type as the Petroleum 
motor, but has received some modifications to adapt it  
for u se with acetylene. The normal speed of the 
motor is  2 ,000 revolutions per minute,  and it works 
without a flywheel ; the vehicle i s  given a mean speed 
of 1 2  miles an hour on level road . The motor i s  not 
reversible, but there i s  a mechanism for speed chang
i p g  which is worked by a foot-pedal ; the same device 
also makes the reversal of  the machine at the rate of 
2 miles an hour. The usual gasoline reservoi r i s  re
placed by an acetylene generator, and the supply of 
carbide carried on the machine will  enable it  to cover 
a distance of about 7 0  miles at a mean speed of 8 to 
1 0· miles an hour. The motor is designed to develop 
from 8 to 1 0  horse power at normal workin g ;  i t  is 
mounted at the front of the truck,  and the explosive 
mixture acts upon two pistons working i n  contrary 
directions, and thus the vibrations are almost neu
t ralized. The apparatus i s  regulated so that the work
ing of the motor is  proportional to the power neces
sary to devel op. anll the supply of gas i s  furnished ac
cordingly. · I f necessary the motor may be made to 
work with gasoline. It �.s expected that further details 
will be given as to this interesting system. 

J t ieutifi, �nltri,all. 
,\ .... h ", n l " !!:I " A l  Newill. 

Excavations are being earned on at Pompeii around 
the Basilica. 

MallY Etruscan tombs have been found in central 
Haly during the last two years. 

The theater at �phesus has been laid bare by the 
Austrian excavations. The great harbor appears to 
be of Greek, not Roman, origin. 

L. Lindet considers that the windmill was imported 
into France and England from the East in the eleventh 
century. though it may have been in use earlier. 

Remains of the ancient theater of  Augusta Tauri 
vorum ( Turin ) have been found in the area of the 
Palazzo Vecchio on the northern side of the ancient 
town. 

Remai ns of a house of Republi can times have been 
found under the crypt of S .  Cecilia in Trastevere, 
Rome. It  was restored in the first part of the second 
century A. D. 

I n  carrying out the repairs to the Temple of Karnak 
M.  Legrai n di scovered a city gate. It  is  the first found 
in Egypt and is of  great height. The chief causes of 
the fall of part of the temple are the character of the 
soil and the artificial flooding of the temple. 

Drs. Grenfell and Hunt have a great mass of Ptole
maic papyri,  some used for inside padding of  crocodile 
coffins, others made up into human coffins, like the 
Petrie papyri.  These latter have not been explored ; 
the former contain at all  events the official papers 
of a komogramateus, or vil lage mayor, of the second 
century B.  C. 

The Palazzo Piombino has housed the notable col
lection of antique marbles transferred to it  from the 
Villa Ludovici .  This collection has been acquired by 
the !talia" government and will be placed temporari ly 
in the museum at the Baths of DiocJetian. They will 
be tran sferred to the Villa Borghese after it i s  acquired 
by the government. 

Below the pavement of the lEmilian Basilica in the 
Roman Forum a great antique sewer has been opened. 
Just where it  passes under the steps which led up from 
the street to the outer arcade of the Basilica the base 
o f  a small circular shrine pro jects into the roadway. 
It  has been suggested that thi s is  tIe temple of Venus 
Cloacina, the cleaning goddess. 

Cupellation i s  one of the most ancient o f  metallur
gical processes, and was well known at least as early 
as  the year 600 B.  C., says NEture. It was used by 
the Roman s to extract silver from its ores in Spain 
and at Laurian, but it  has been hitherto supposed that 
the hearths of their furnaces were made of compara
tively non-absorbent materials,  such as clay and marl, 
the l itharge and other oxides being skimmed off or  
allowed to flow away i n  s ide  channels. I t  is  now 
shown, however, by Mr. Gowland ,  i n  a paper read 
before the Society of Antiquaries in May last, that 
a silver refinery was worked at Si lchester in which 
argentiferous copper was cupeled on hearths made 
of bone-ash. Bone-ash has the property of absorbing 
molten l itharge and some other oxides as readily as 
blotting-paper absorbs water, and apparently only its  
high cost prevented its use by the Romans in all their 
later cupellation furnaces. Careful examination of the 
remains found at Silchester convinced Mr. Gowland 
that the work there resembled some of  the operations 
formerly practised in Japan, and that i t  i s  probable 
that it  consisted in the recovery of the silver from 
Roman copper coins issued in the thi rd century A.  D. 
The metal contained four per cent of silver, and was 
cupeled i n  three furnaces in succession with the aid 
of repeated additions of small quantities of lead. 

American universities have received 1 1 8  papyri from 
the Egyptian Exploration Fund . Among the sixteen 
papyri for Yale are portions of a lost comedy of the 
second century and of Plato's Republic of the century 
before and after Christ. Harvard's  share includes a 
fragment of Paul 's  Epistle to the Romans, of Aloman,  
the chief  lyric poet  of Sparta, 6 5 1  B .  C . ,  and seven
teen other papyri.  Columbia receives Xenophon' s  
Hellenica, first century, a letter to t h e  K i n g  of Mace
don, and fourteen other pieces. Johns Hopkins gets 
extracts from Thucydides of the second century, two 
of Demosthenes on the C rown, and thi rteen other frag
ments. A piece of Herodotus of the second century, a 
complete contract for a loan in the rei gn of Nero, and 

eleven other pieces are assigned to Princeton. Of  
five papyri for Hamilton College, one i s  a letter to  
the Clerk of the Court  in the t ime of Trajan, ac
knowledging the receipt of ' a will ; and of four papyri 
to Vassar College, one is about a loan of 3 ,000 d rachmre 
of silver, which shows that 8 per cent interest was 
then pai d ( third century ) .  Of the total 118 papyri,  29  
are presented to the Uni versity of  Pennsylvania. The 
larger part of the papyri are from Oxyrhyncus and 
the rest from variou s sites. The former is  where the 
"New Sayings of Jesus" were found by the society, 
and also portions of St. Matthew, Mark, and John, far 
antedating any other known texts. 

Electrical Notes • 

The moving sidewalk of the Paris Exposition was 
a great success ; 6 ,694 ,308 persons pai d for the priv
ilege of using the platforms, while only 2 ,635 ,867 used 
the railway that carried passengers in the other di
rection . 

Hecent experiments in wireless telegraphy, in con
nection with the French fleet, have been ;;0 sati sfac
tory that it  has been decided to provi de the whole 
Mediterranean squadron with wireless apparatus, 
which will be subjected to deci sive tests during the 
coming cruise of the squadron. 

A new hotel which is  to be built on Fifth Avenue 
will have many interesting electrical features, among 

. which will be a system of electric service elevators, 
or movable pantries, fitted with electri c heating tables. 
They will  be run through every apartment, thereby 
insuring rapi d service and hot food to guests taking 
their meals in thei r rooms. 

Visitors to Boston have often wondered at the 
obsolete Back Bay horse car line, which consi sted of 
only two cars operated by four men. All  the other 
street car l ines in the city are, of course,  operated 
electrically. The trolley is hardly adapted to that 
section of the Back Bay d i strict served by the horEe 
car line. The tracks are to be taken up and electric 
omnibuses are taking the place of the cars. 

A test of the Murphy third -rail sectional system took 
place recently in the Baltimore & Ohio tunnel and in 
the yards at Baltimore. One of the heavy locomotives 
ran up and down the yard track at a high rate of 
speed by the sectional thi rd·rail system. Everything 
worked perfectly, each switch operated as intended.  
I t  took six months to install  the system th rough the 
yard and tunnel. 

Prof. W. Nipher, of Washington University, has 
d iscovered that sensitized plates which have been ex
posed to sunlight and are therefore u seless for or
dinary photography can be employed in making X-ray 
photographs. The development of such plates which 
have been acted upon by the X-rays gives a positive 
i mage. Moreover, the plates can be developed by the 
feeble light of an ordinary lamp, so that the fine de
tail s  which may be lost by over-development can be 
carefully observed. 

The installation of Marconi 's  wireless telegraphy 
upon the vessels plying between Dover and Ostend 
has proved a great success. I n  the first test the 
operators after they had left the latter port, and 
while sti ll some d i stance from land, succeeded in 
communicating with the Marconi station at Dovercourt 
in E ssex, considerably over 100 miles away. The di s
tance from Dover to Ostend i s  73 miles, and the 
operators were successful in transmitting a message 
from the vessel as she entered the harbor at Dover 
to the station on the Belgian side. The utility of the 
system was, however, more adequately exemplified a 
few days after its installation during a gale. The 
vessel encountered heavy seas, and her passage was 
con sequently delayed. The operators, however, con
tinued in communication with the shore, and were 
able to announce their bearings from time to time. 
Messages were also transmitted for the passengers, 
while one was received from Brussels. 

. 
The system 

has been of great advantage in connection with the 
navi gation of the vessel, since on more than one oc
casion the captain has received notification by ether 
communication of the presence of fogs off the Belgian 
shore, and has, therefore, been able to reduce the speed 
of his vessel accordingly. 

The Central London Electric Railway has met with 
such popularity that the officials are experiencing. con
siderable difficulty in preventing overcrowding of the 
carriages. The daily conveyance of passengers now 
amounts to over 200,000, and on wet days the comple
ment i s  greatly increased.  One solution of the prob
lem is  the lengthening of the trains by the addition 
of  one or two extra carriages, but if this i s  resorted 
to the platforms will have to be extended. Another 
suggestil;lll is a more frequent service, but the suc
cess of this scheme depends  enti rely upon the public 
itself. At the present time the trains are only sched
uled to make a 15 seconds stoppage at the stations, 
but, of course, at some places such a short stoppag1e 
i s  impossible. The duration of a stop must depend 
upon the number of passengers who desire to detrain 
at that particular point. The company suggests that 
the passen gers should prepare to leave the train before 
it  reaches thei r destination. If this were followed 
no doubt the difficulty would be to a certain extent 
solved. The trains are at present running at intervals 
of  3 minutes, but this service is to be increased to 
2 1,\! minutes headway. Probably this latter will  be the 
limit at whicl1 the trains can run with perfect safety. 
The earning capadty of the rai lway is enormous, as 
may be recogn i zed from the number of passengers car
ried, but up to the present nothing has been published 
regarding the expen ses, so that it is  impossible to 
estimate what dividend the railway will pay. 
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DE DIETRICH AUTOMOBILES. 

AMEDEE BOLLEE (FILS) SYSTEM. 
The type of automobil e  exhibited by the De Dietrich 

Company is shown in the illustrations and diagrams. 

The truck rests upon the axles by long and elastic 

springs ; as i t  carri es all the organs of the motor and 

the tran smi ssion, any form of carriage body may be used. 

Two of the principal types are shown 

in the engravings, one o f  these being 

a racing machine. I n  front of the 

truck i s  placed the motor which is  
supported by a cross-tube and a T-i ron. 

The starting of the motor i s  effected 

by the handle, whose shaft carries at 

the other end a bevel gear, which en· 

gages with a similar gear on the 

motor shaft. The movement of the 

motor is transmitted to the rear by 

the belt, J.  The speed-changing 

mechanism, shown in Fig. 2 ,  is placed 

in the rear of the truck, and includes 

four speeds and reversal.  The two 

main pulleys, P P',  mounted on the 

intermediate shaft, A ,  carry the belt 

from the motor ; the pulley, P, i s  fixed, 

while P' i s  loose on the shaft. The 

fork, F, d i splaces the belt to the fixed 

pulley and starts the system, the fork 

bei n g  controlled by a handle within 

reach of the conductor and a series of 

levers.  The shaft, A ,  i s  mounted i n  

t w o  .earings. T h e  gears, 1,  2,  3 ,  4,  

for the d ifferent speeds are mounted 

on a collar which turns with the 

shaft, but is keyed to it and may be 

displaced to one side or the other, throwing the differ

ent gears into connection with the gears, 1', 2', 3',  4', on 

the shaft of the d ifferential . The gears are displaced 

by a lever, L, which engages in a collar, r. I n  the 

figure showing the speed-changing device the wheels, 

Fig. a.-THE DE DIE TRICH MOTOR. 

J cirntific �tutricau. 
4 and 4', are engaged, this giving the maximum speed ; 

by pushing the lever the wheels, 3, 3' ,  are engaged 

and so on to 1 l' which gives the slowest speed. The 

rear movement i s  obtained by the small pinion, p, 
mounted on a shaft carried at the end of a lever,  V; 
the pinions,  1 1', are placed near together, but with· 
out touching, and the lever then moves the small 

DE DIETRICH RACING MACHINE. 

pillIOn into contact with each of the gears, transmit

ting the movement in the inverse d i rection. The 

differential,  D ( Fig. 2 ) ,  is  of the usual type ; it car

ries a drum, 0, upon which a braking action is ob

tained by a steel band.  The pinions, M and N, are 

mounted at each end of the shaft and turn in oil,  trans

mitting thei r movement by two bevel gears to two 

lateral shafts upon whose extremities are carried the 

small pinions in the si de elevation, which engage 

with the gears upon the d riving wheels. The motor, 

Fig. 3 ,  i s  horizontal , and has two cylinders cast with 

their water envelopes. The i gnition i s  made by in

candescent tubes. The normal speed of the motor 

i s  650 revolutions. The 6% horse power size weighs 
330 pounds, and the 1 0  horse power, 400 pounds. The 

cooling of the cylinders i s  obtained by water contained 

in a special tank where it remains cold until entirely 

exhausted ; it is brought to the cyli nders by a tube 

of small diameter 

without any me

chanical device, thus 

suppressing the cir

culation pump. The 
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!Iteam from the cooling chamber o f  the motor passes 

into a condenser formed of tubes, placed generally in 

front of the vehicle ; the steam is condensed i n  whole 

or part and the water returns to the cylinder j ackets by 

a tube passing below the motor. For a motor of 9 
horse power, 1 2  or 14 yards of cooling tube placed 

in front of the vehicle allow a whole day's run without 
renewing the water. The motor is 

provided with a centri fugal governor 

which acts upon the exhaust valves. 

The carbureter i s  shown in Fig. 4.  

The reservoir, R, carries the cylin

drical float, F; the gasoline arrives by 

the tube r, and a constant level i s  

obtained in the reservoi r b y  the con

ical plug, c. which stops the orifice 

at a certain level. Tbe tube, T, below, 

communicates with the second part, 

containing two cylindrical chambers. 

The lower chamber admits air by the 

opening, A. and i n  the upper is the 

aspi ration orifice, D. of the cylinders. 

In the center i s  a circular plate, 

pierced with holes carried upon the 

rod, V, whose lower part enters into 

the conical orifi ce.  t. of the gasoline 

tube. Owing to the aspi rating effect 

of the piston, the ga soline comes out 

in jets and strikes the plate, producing 

an atomi zing effect, and the air ar

riving by the orifice, A ,  i s  thus car

bureted, and passes into the upper 

cylinder and thence to the motor. The 

gasoline supply is regulated by a 

screw above, which limits the course 

of the vertical rod ; the screw i s  operated by a lever 

within reach of the conductor. The steering o f  the 

vehicle is effected by a hand-wheel whose movement 

is  transmitted to the front wheels by a system of 

levers. The conductor has also at hand the brake lever, 

the speed-changing device for the pinions, the lever for 

regulating the carburetion, and a lever which acts upon 

the governor spring and thus changes the speed of 
the motor. A second brake is  provi ded, which acts 

upon a collar on the main driving gears. 
.........-.�------ ---

RAFIA fiber is a staple article of commerce in Mada

gascar. The Havas use the under part of the leaf, 

split very fine, as a warp with a weft of white silk 

producing an article called silklamba, which is sold 

both in Europe and America. The coast tribes use it 

for clothing, but of coarse quality, with dyed stripes 

of indigo, saffron, black, and a di rty green. I t  i s  a 

cold, comfortless-looking material and does not lend 

itself to graceful folds, and when two natives come 

down a road clad in new rafia shirts the noise pro

duced is  somewhat similar to that of two wire meat 

covers rubbing together. 

Fig. 2 . -THE SPEED-CHANGING GEAR. Fig. 4 -THE DE DIE TRICH CARBURETER. Fig. I . -SIDE ELEVATION OF THE CARRIAGE FRAME. 

.DE DIETRICH MOTOR CARRIAGE. DE DIETRICH MOTOR CARRIAGE WItH TOl" Ul" • 
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RUNNING DOWN WHALES. 

BY CHARLES FRt':VEIUC K HOLDEH-. 
The coast of Southern Cali fornia is protected,  to a 

certain extent, by the i slands off shore. The group 
hegins at Santa Barbara with San Miguel ; then come 
Santa Rosa, Santa Cruz, Anacapa, and farther out to 
sea, thirty miles, San Nicolas. The next following 
south are Santa Barbara, Santa Catalina, San Clement, 
and then with a break of seventy miles the Coronadoes. 
These islands are almost parallel to the coast range 
and constitute virtually an out-to sea coast range of 
mountains which,  in all  probabi lity, were thrust u p  
at t h e  t i m e  t h e  coast w a s  formed, leaving a deep de
pression between them and the mainland. 

This region of extremely deep water i s  a famous 
rO:ldway for whales,  several kinds being found her" 
feeding upon the vast SCh03ls of jelly fishes which are 
ne:lrly always present. The whale most common is  
the Cali forn ia gray, which goes every year to the shal
lows of the Gulf of  California to give birth to its young, 
then moving north along the Cali fornia coast in what 
i s  virtually a great procession. At thi s time the chan
nel i s  the sporting ground for the huge animals, and 
nearly every steamer that crosses sights a school, the 
scene forming one of the attractions of the trip, as the 
whales, far from being wild or timi d,  sometimes evince 
a playful mood . or, inc ited by curi osity, come near the 
steamer, affordi ng the passengers a near view of the 
largest of living animals. 

This sociable di sposition has resulted in several en
counters between the whales and vessels i n  which the 
former have always come off second best. Some years 
ago a steamer on the trip from San Pedro to San Fran
cisco struck some body, supposed at first to be a log. 
Several of the men were thrown to the deck ; the wheel 
turned over EO violently that the helmsman was also 
thrown down, and the steamer for the moment came 
to a standstill .  All hands were called, the pumps 
sounded, and as the mate ran aft he saw a large whale 
lashing the water astern. The vessel had struck it 
directly back of the right paddle and evidently crushed 
it down, rising over it .  This whale drifted i nto Santa 
Catalina some days later and was towed into one of 
the little bays of the coast where it was cut up by the 
fishermen. 

During the summer of 1900 the steamer " Hermosa" 
killed a whale off San Pedro, which was at least eighty 
feet in length . The steamer was plowing along at a 
rate of twelve miles an hour when suddenly a large 
whale rose to spout directly i n  front of her, placing 
itself inadvertently across her bows, so that the blow 
was struck fairly. The shock created a sensation on 
board and the blow was so violent that several people 
were thrown from their feet. It was supposed that the 
vessel had struck a sunken rock ; she stopped for a 
few seconds, trembled, then rose about three feet, heel
ing slightly, then resumed her course, passing through 
a mass of blood which colored the water, showing that 
she had plunged into some large animal. A dead whale 
was s�ghted two days later and for several days, on 
account of its size, it  d ri fted up and down the coast 
with the tide,  defying the efforts of speculative fish
ermen to secure it.  Finally a heavy sea tossed it on 
the coast at the resort of  Redondo, where i t  was 
hauled in at high tide, and when the latter went out 

left a marvelous spectacle of the remain s  of one of 
the largest of l iving animals. Hundreds of people 
vi sited the spot before it  was d ismembe red. A long 
wound told the story of its contact with the steame r 
that was wholly uninjured.  

Doubtless if  the records of  shipping disasters were 
examined many instances would be found where ves· 
sels had crashed into whales with results fatal to the 
animal and more or less injurious to the vessel. In 
thi s connection a curious incident may be relateLl 
regarding the actions of a school of whales at the 
i sland of Santa Rosa, Cal. The channel between this 
island is narrow and often extremely rough, and d u r
i n g  a storm it was believed by those on the i sland that 
the whales became demoralizer! .  as they deli berately 

CALIFORNIA GRAY WHALE KILLED BY A STEAM ER . 

ran ashore, and the re�'ilarkable sight of five or six 
large whales was observed helpless on the sands. Their 
bones remained for a long time on what became known 
as the whales' graveyard. 

• •  I • 
A GLIMPSE OF THE NAVAL BATTLE OF SANTIAGO. 
To those of our readers who take a lively interest 

in the history of  the United States navy, the engrav· 
i n g  which we present of  one of the most i mportant 
phases of the battle of  Santiago will possess special 
attracti on. I n  proportion to its size there i s  no navy, 
surely, to whose credit stands such a long l ist or 
successful encounters, and in the absolute complete' 
ness of the vi ctory gained, even after every allow
ance has been made for the numbers and power of 
our ships and the superior  discipline of  the crews, 
this battle off the south coast of Cuba will  always 
stand pre·eminent. 

Santiago was a triumph both of material and men ; 
a victory the winning of which commenced long before 
the war·cloud arose and the first gun was heard. The 
swift destruction of the flower of the enemy's fleet 
was merely the culmination of a work for whose in-

1 21 
ception we must go back to the time when our ships 
fi rst took form on the designer's draughting board, 
and our ordnance experts drew the di agrams of  gUll 
and gnn mount, or the engi neers converted thei r al· 
lotted share of the displacement into engines, boilers 
and fuel. 

Our engravi ng of the famous battle was made 
from one of a series of historical paintings which 
the reti ring Chief Naval Constructor, Rear-Admi ral 
Hichborn, has had painted to represent the develop
ment of naval architecture i n  America. These paint
ings, which are hung in the office of the Chief of the 
Bureau, commence with the caravel s  of Columbus, 
1492 ,  and end with the " Pennsylvania" class of battle
ships of 1901 .  I n  addition to this series, and as a 
climax to the story of naval progress, a large painting 
o f  the battle of Santiago de Cuba, the latest engage· 
ment which reflected credit alike on the design, the 
material, and the men of the United States navy, has 
been added. As almost all the vessels engaged in 
this action were from desi gns of which the retirin g 
Chief Constructor has had supervision, there was 
something peculiarly fitting i n  placing a painting 
of thi s engagement among those of the vessels that 
engaged in it .  

I t  will  be rem embered that between 9 :  35 and 10  
o 'clock on the morning of Sunday, July 3 ,  1898 ,  �hen 
the Spanish vessels attempted to escape from Santi
ago de Cuba, the United States' blockading fleet con
sisted of the "Brooklyn ,"  " Texas," "Oregon," " I owa," 
" I n d iana" and the auxiliaries "Gloucester" and "Vix
en," arranged in a semicircle about the harbor en
trance, about 21j, to 4 miles from shore, that being 
the limit of the day blockading distance. Two other 
vessels of the fleet, the " Massachusetts" and the " New 
York," were unavoidably absent, the former having 
left at 4 o 'clock A. M.  for Guantanamo to coal ,  and 
the latter to convey Rear Admiral Sampson to Siboney 
for a conference with General Shafter. 

When the Spanish fleet cleared the harbor's en
trance, it became at once apparent that a running 
fight was planned instead of an attack upon the Am
erican fleet. This method of escape attempted by 
the Spanish fleet, all steering in the same di rection 
and in single formation, made the scheme of battle 
very easy for the American squadron. 

The first rush of the Spaniards to the westward 
carried them past a number of the vessels of the 
blockading squadron, whose crews were at Sunday 
"Quarters for in spection, "  but when the warning, 
"Enemy's ships escaping," was reported from the 
lookout and "General quarters" sounded, the men 
dropped clean clothes and polished accouterments and 
with a cheer sprang to man the gun s. The thorough 
training they had received in the service quickly 
demonstrated to the enemy that they had encoun
tered no ordinary opponent, for in less than three· 
quarters of an hour from the time the last Spanish 
vessel had left the harbor, four of the six vessel s 
comprising the fleet had been set on fire and beached.  

The time selected for the painting was about 1 0 : 21) 
o'clock A.  M. at a point off Cabrera Point looking 
eastward. The Spanish shi ps  are seen close in shore, 
the "Vi scaya" leading and the " Colon " following, the 
" Maria Teresa" and "Oquendo" on fire turning to run 

THE NAVAL BATTLE OF SANTIAGO , AS SEEN OFF CABRERA POINT. 
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in shore, and the torpedo boats "Furor" and " Pluton" 
Ilrac:tic'ally destroyed.  The American fleet is shown in 
the foreground with the "Brooklyn" i n  the lead , fol· 
l o wed uy the "Oregon" and "Texas," while in  the 
di stanee are seen the " I owa," " I nd iana" and the aux 
i l iary yacht "Gloucester ."  The engagement at this 
lime and i n  this pOEition was probably the most ex
c i ting and picturesque of any during the battle, and 
its portrayal by the arti st i s  very realistic and in
sri ring. 

• • • 

THREE RECENTLY P A T F· N T E D  NOVEL T IES. 

I n  cprtain forms of fire-hyd rants, the face of the 
v·t lve i s  moved across the seat.  whereby not only the 

valve.  bllt also the seat, 
is inju red. To over
come this objection 
Rouert Hughes, of Wa
terford.  N. Y . .  employs 
a novel arrangement of  
levers by means of  
which the valve is  made 
to move paral lel to a 
desired plane. 

The valve i s  provided 
with two blocks, one 
fixed and the other ca
pable of sliding in a 
slot. To each block one 
end of  a lever i s  piv
oted, the other end of 
one lever being pivoted 
to a support loosely reo 
ceiving the end of a 
screw stem, and the 
other end of the second 
level' being pivoted to a 
nut threaded on the 
stem. The levers are 
pivoted together. When A SIMPLE VALVE MECHANISM the screw-stem is  turn

FOR FIRE·HYDRANTS. ed in one di rection the 
nut is carried up and the valve d rawn from its seat. 
The sliding block as it works in  its seat reduces the 
downward travel of the valve to a minimum. When the 
levers are pivoted together at their middle points 
there i s  no downward travel of the valve. 

A sel f-marking try-square i s  an in vention patented 
uy I saac W. Stephens, of Sard is .  Tenn., which is d i s
tinctly novel in form and operation. The handle of 
the try-square i s  hollowed to receive a spring-actuated 
push-pin joined by a pin and slot connection with one 
end of a lever fulcrumed near its middle.  The other 
end of the lever is loosely received by a recess in  a 
scoring-plate having reciprocating movement in the 
channeled blade of the try-square. The edge of  the 
scoring-plate i s  provided with elastic spring tongues 
formed with prongs bent in opposite di rections. By 
pressing upon the push-pin the scoring-plate i s  moved 
in one d i recti on. \Vhen the push-pin i s  released the 
spring moves the scoring-plate i n  the other di rection. 

A very simple and ingenious pendulum adjuster has 

THE DIVIDED PALLET ·ROD FOR ADJUSTING THE 

BEAT OF A PENDULUM, 

ueen devised by Simon B .  Parker, of Springfiel d ,  Mass. 
The novel feature of the invention consists in employ
ing a divided pallet-rod .  the two sections of which are 
connected by means of separable metal d i sks held 
together by a clamping-screw. Proper friction can 
be given to the d i sks  by the adjustment of  the clamp
ing screw. By simply starting the pendulum to bank 
the pallet on the escape-wheel,  the pendulum swings 
within its normal arc by reason of the adjustment 
of the disks. The arran gement can easily be appliec] 
to old clocks by cutting the pallet-rod in two and 
securing the disks in  place. 

J t itn t i f i ,  �luttinln. 
REPAIRING A BROKEN SHAFT AT SEA .  

On the 1 2th of December last, at three o 'clock in the 
afternoon. the Danish steamer " Louisiana" was in the 
Gulf of Mexico. about si xty miles from the mouth of 
the MissiSSippi River.  loaded with a full  cargo for 
Aarhus, Denmark, when suddenly the first interme
diate shaft broke completely through and the engines 
commenced to race Violently. On stopping the en
gines it  was found that the accident had happened 
within the shaft 'tunnel, a diagonal fracture 28 inches 
in length having occurred in the first intermediate 
shaft. The gland-uush in the watertight partition, and 
the foremost bearing, were found to have been de
molished, as well as the heac! of the second bearing. 
On examining the shaft, which measured 11 t;l inches 
in d iameter, it was found that only one-quarter of 
its  length was intact. 

Repairs were started at foul' o'clock, one hour after 
the accident, the first work to be done consi st ing in  
uaring two 1 % -inch holes  through the fracture, one 
n eal' each end. the engine-room force being also  set  to  
work at the same t ime forging the special tools  re
quired for the repairs. To hold the broken ends to
gether two band-rings were taken from the hoisting 
gear and clamped around the shaft. and in order to 
get rid of the viuration from the propeller the tai l
end shaft was disconnected.  I t  took 39 hours altogether 
to complete the boring of the two l '/e · inch holes. Dur
ing the boring a band was taken from the foremast 
of the steamer and forged into a collar 1 1,� inches thick 
by 6 inches in width, and of the di ameter of the shaft. 
As soon as the holes had been bored to 1 1/� inches, work 
was started on enlarging them to a diameter of 2 14 
inches. and two bolts were taken from the main bear
ing, cut down to length and bolted through the 
shafts, as shown in the drawing. The forged collar 
was then fitted on and Baubitt-metal was poured into 
the joint. The first beari n g  box was replaced by a 
wooden one, and the tail-end shaft and the repaired 
intermed iate shaft were then connected up.  The re
pairs were completed at one P. M.  on the 1 7th, the 
chief engineer and his assistants having worked con
tinuously day and night for nearly five days. At three 

THE SHAFT REPAIRED . 

P. M. the vessel started at slo w speed and reached 
the lightship at the South Pass of the Mississippi six 
hours later. where she anchored until she was pi cked 
up by a tugt .it and taken into the river. The great
eEt credit iE  due to Capt. Jensen and the engineer 
staff for the pluck and resourcefulness shown in the 
carrying out of such a repair job at sea. 

• 0 I G: 
The (; h a rl e st o n  IC x l' 0 s l t i O ll .  

The new Exposition at Charleston will  open Decem
ber. 1 9 0 1 ,  and will  remain open until June, 1 9 0 2 .  I t  
i s  intended t o  adverti se t o  the world the progress o f  
South Carolina and the neighboring Southern cities,  
and the advantage Charleston enjoys as a natural sea
port for the trade between the West I ndies and the 
United States. There will  be a large number of ex
hibits from the West Indies, and from Florida, and 
the whole expoEition will be characteristic of the 
tropi cs. The ground s  cover about 250 acres of land, 
and are situated on the Ashley River,  4 % miles above 
Charleston. As the river is navigable for large shi ps 
up to that point two 0 1'  more naval vessels will be 
stationed there. An arti ficial lake will  be con structed 
near the middle of the grounds extending over an area 
of 30  acres. In the middle of the lake will be an elec
trical island. Two old colonial houses situated on the 
exposition ground s  will be retained. The plaza will  
be 1 , 200 by 900 ,  and there will be an auditorium ca
pable of  holding 6 ,000 person s. On it will  also be 
situated the Cotton Palace and the buildings of Com
merce and Agriculture. The style of architecture will  
he Spanish-Renaissance. The materials used will  be 
pine and staff. 

• • • •  
Har,r(' st i n �  E x t  raord i llft ry. 

The bulk of the fiax grown in Kittson County, Minn. ,  
was harvested under very remarkable conditions. The 
fall was unusually wet.  and it was found i mpossible 
to get on the fields.  Freezing weather came almost 
immediately thereafter, and an extremely heavy fall 
of snow. The old methods had to be abandoned. and 
mowers hrought into use. The sickle bar was enti rely 
under  the snow, and after the fiax was cut it  sti l l  
stood as erect as ever, b u t  t h e  hay-rake following hall 
no trouble in gatheri ng it ,  as it was so thick and so 
entwined that the rake caught it all. 
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A SIMPLE AND E FFICIE N T  CL IPPE R GRINDER 

A N D  SURFACE GRIN D E R .  
The subjed of the accompanying illustration is a 

novel grinding device for sllarpening the blades of 
cl ippers. The inventor of the machine i s  William 
Taber, and its manufacturer J. Van Benschoten, 1 4  to 
20 Catherine Street.  Poughkeepsie, N. Y.  

As our illustration Ehows,  the machine comprises es
sentially a frame having a horizontal arm and a 
base. Between the horizontal arm and the base a 
vertical shaft, carrying a 1 4-inch emery wheel, turns 
on a cone bearing. Power i s  transmitted by belt 
and pulley. In its upper face the stone is  provided 
with a circular depression four inches in di ameter. 

THE VAN BEN SCHOTEN CLIPPER GRIND E R .  

On the  five  inches of fiat  grinding su rface thus 
furnished clippers are held parallel and moved later
ally over the two edges, whereby the surface of the 
stone i s  maintained both fiat awl true. In order that 
the stone can be trued without removing the vertical 
shaft from its bearing, a special truing attachment has 
been devised consisting of two half· inch rods, fitted 
in proper supports on which a star-wheel emery
d resser is moved gradually across the surface by means 
of a small crank and a screw. The d resser i s  also 
adjustable,  so that any cut desired can be made. Thus 
not only can the stone be trued absolutely, but all 
glaze i s  removed as wel l .  

Owing to the  accuracy with which the  surface of the 
stone can be ground,  this device can be u sed on any 
l ight surface, such as the blades of sausage cutters, 
meat choppers, dies, cutter knives, and the like. 

• • • 
T h e  {' II I'J'e n t  SII I' l' l e m e nt. 

The current S I·I'PLE.\l E ,( T, No. 1 3 1 2 ,  has many inter
ef'ting arti cles. "The Ancient History of \Vater En
gineering" i s  by James Mansergh. " Observations on 
Crookes Tubes" is  by H.  Westbury. "The Optics of 
Tri-Chromati e Photography" i s  by F.  E .  I ves. " Mam
mals and Repti les ; or.  What Was the I ce Age ?"  by 

TRY-SQUARE WITH SELF-ADJUSTING SCORING 

DEVICE. 

Joshua Rutland,  i s  a most interesting paper. "The 
Mosquito as Transmitter of Micro Organi sms" i s  by 
Dr.  R. Mengel'. "The Gal ileo Museum at Florence" 
i s  the suuject of an i nteresting engraving. The usual 
Consular matter and Trade Notes and Receipts are 
given. 
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RECENTLY PATENTED INVENTIONS. 

E ngineering I lD provements. 

FEEDING SCALE-PlmVENTI V E S  I:\,TO 

llO I L E IHl. - GEOIWE XEL'BAL'}] U ,  Manhattan, 
;'\ew York city. The apparatus comprises an 
injector connected at the inlet with the dis
t 'ilU rge of a boiler feed-pump and at the outlet 
with the sue t ion of the boiler feed-pump ; and 
a container for the seale-preventive, discharg
ing into the injector. By means of this appa
nlt u s  the f'ngineer c a n  fo 1'(,(, more or less of  
the p reventive into the boiler.  according to the 
condition of the feed-water. 

llIeehanieal Deviees. 

CAH-BHAKK-JOHN II. DIEHCKS,  l\linne
apolis.  -'linn.  One end of a brake·band on one 
of the whee l-hubs i s  eonnected with a leve ,', 
and the o ther end of the band is connected 
w i l h  a second level'. A rock-shaft has· opera· 
tive con n ection with the first level' ; and a 
brake-rod has connection with the roek-shaft. 
Band-brakes, co-ading with the other whee ls. 
have opel'alive connect ion with the Ipver and 
lh e roek·shaft. The bmke i s  set upon one 
wheel by manual exertion. and this brake thus 
Sl't operates all the others. Upon releasing the 
brake-rod the seyeral brake-bands w i l l  be re
l ie ved of pressure. 

C L I'� A H I ;,\ (l  lJ E n C I'� FOR L U ' E- BOAT S .
E H I C K  'YoLFn.\XG,  London, England. This  
ehoek-l'f'lea:-:ing d evie e for l ife-boats comprises 
an overhead support for the l ife-boat, normally 
inaetive,  and a keel-support, norma l l y  snpport
inl-( the boat. T h i s  keel-support i s  movable 
uuder the control of the operator, to shift the 
keel-support from under the l ife-boat and a l l o w  
t h e  l a t t e r  to hang from the overhead support. 
The keel-support comprises a number of center 
keel-blocks and side keel-blocks movable inde
pendently.  One side bloek and the bottom kee l 
hlock a r e  arranged to moy" Yel'tie a l l y ,  a n d  the 
other side keel-block i s  hinged to swing tmns
versely relatively to the l ife-boat. A single 
opera tor can release the bua t in ('ase of an 
('nH�rgency . 

I" lltE-ESCAI'E .-FRANC I S  J. II vr;H , :\Ian hat
tan,  New York city.  :\1 ,·. Hugh has a l rcady re
l'e ived a patent for a fire-eseape i n  which a 
cable unwinds from a pul ley eon tro l l ed by a 
speed-checking gove rnor. The present inven
tion i s  an imp rovement upon this dev iee, and 
l"t' i ates primar i l y  to a governor. rl'he principal 
object of the invention i s  to u t i l ize a w i re rope 
or  eable in sueh a manner that a positive rota
tion of the pul ley over which the wire passes, 
and a consequent actuating of the governor eo
acting with that pul ley. takes . place.  The 
ordinary ropes frequently used i n  fire-escal"'s 
are objectionable, owing to the danger of being 
bmnt. I n  order that the cable may not s l i p ,  
i n i t i a l  frict ion devices a n d  a Y-shaped groov" 
in the pulley are provided. The heavier tI", 
load on the eable, the less danger w i l l  there 
ue of a cabl e ' s  s l i p p i ng, so that the governor is 
cau sed to operate p roperly and check the speed 
of the load. 

llIiseellane o u s  Inventions. 

ltA D I ATOR.-JOH� F. TIIO�Il'SO�, :\lanhat
tan, " New York city. The prineipal object of 
this invention i s  to provide a radiator with an 
a u x i l iary water·heating device which may be 
nsed when comparatively l ittle  heat is required 
and when the radiator i s  c u t  off from the main 
steam o r  heating boiler.  The auxil iary heat 
supply i s  automatic a l l y  contro l led. 

PAPER B O X .-JOS}]PH T. CUAW, Jersey 
C i ty, N .  J .  In order to seal the ends of sugar
boxes siftlessly, Mr.  C'ra w provides his box 
with a snugly ti tting interior sealing-strip hav
ing adhesive material upon its outer face and 
a sealing-flap portion of a si,e to fold over the 
011 tside of  the sealing-Ktrip and to cove'r the 
strip entirely so that its outer surface will be 
entirelv invisible. Thus the fl a t  portion of the 
box is 

'
cemented to the outer face of the strip : 

th e ends of the s trip are cemented to the body 
of the box, and the adhesive material i s  forced 
into the spaces between the edges of the flap 
portion and the sides of  the box. 'l'hus the 
flap portion i s  held in a folded position, and, 
together with the strip, closes the box to pre·  
yen t sifting. 

IlOl'-DRYL\;G BOX.-ADOL>' 'VOL" , S i l ver
ton, are. rrhe inventor has provided a con
struction by whir·h a hop-drying box can be 
rearl i l y  turned upside down without di scharg
ing the contents, the top b" ing left open for a 
thorough evaporation and escape of steam. 
The box has a removable top and a removable 
bottom, constructed a n d  secured i n  a novel 
manner to attain the desired end. 

F I S Il·TItAP.-IlAN H ' L  H .  W,'LCH and .TOB 
I I .  LA'ILEY, Astoria. Ore. The objec t of t h e  
invention i s  to fae i l i tate t h e  capture of fish b y  
traps. '1' 0  this e n d  t h e  inventors e m p l o y  a 
movable lead with novel devices for securing 
one end thereof. Between this movable l ead 
and the stationary o r  main l ead of the trap 
the fish are impounded, so that they are forced 
along the main or stationary lead into the pot 
or crib of the trap. 

DEVICE F O R  I H S IN F E C T I X G  'I'RAXS:\IIT· 

TERS  A:\'J) R E C I'� I VKI�S 01·' T E L E P I I O N E S .  

-CnlUs F.  AX'l'}]LL, :\Ianlm t t a n ,  :\'ew York 
eity. 'I'he necesHity fot' the' app1ieation of some 
efficient alHl simple mf>ans of dis infecting the 
l'f'eeivel's and transmi tters of t('lephones has 

J c itutific �uttricJu. 
antiseptic properties of which are well  known . 
The ozone necessary for the purpose is pro
duced through the agency of a current of elee· 
trieity generated by the "magneto" forming a 
part of a l l  ordinary telephones, a l though the 
necessary current may he obtained from other 
sources. 

BALE-'l'l E .-EoWAUD T .  WAR�, Sterl ing. I l l .  
A w i re has i t s  ends formed with loops, one of 
which i s  bent forward and u vward, and the 
other of whkh i s  bent forward and downward. 
'l'he short ends of the loops are normally in 
contact with the main portion of the wire, but 
adapted to spring away therefrom . The eon
struction i s  so simple and dumble that the tie 
can be easily and cheaply manllfactnred. The 
ends of the tie  safe ly interlock to hold the 
baled material in p l ace. 

p layed in blasting rocks for railroad and other 
construction, so that if  n o t  large enough i t  
may b e  enlarged b y  additional cartridges of 
dynamite, or if  a lready larger than desired, i t  
m a y  b e  sufficiently fi l led w i t h  powder to pro
duce the proper l i fting and dislodging effect on 
ihe roc\, without waste of  powder. Thus the 
difficulties of enl arging the lower end of a 

dril led hole-"sp ringing the hole,"  as it is  
usually ('a l 1ed�-are overcome. 

C O N V E R T I B L E  TFD.-\\Iu s. N.  F .  HUIWEI" 

:\Ianhattan. Xew York city. The tub i s  so con
strue ted that i t  can be used either as a bath
tub or as a l aundry-tub. When the bath-tub 
i s  to be used as a laundry-tub. a partition is 
inserted which divides the tub into two com
partments. By llleans of a p ivoted spigot ho t 
or cold water can be d ireeted into e i ther com·" 
partment. I n  order that the tub can be raised 
from the low position of a bath-tub to the 
raised position of a laundry-tub, or  r icc n:r, m .  
a simple f o r m  of gearing is provided which 
" an he "easily operated by a small  handwhee l .  

De signs. 

B E I/L - Lo C I H  RA::'HH<}l{ S ,  Brook lyn, N e w  

Y o r k  c i t y .  rrhe upper eentral marginal portion 
of the belt  is  a eon caved line,  gl'Udual\y merg
ing into convex l ines extending to the edges 
of the belt .  The ends of the belt incline from 
the top downward and outward. and the width 
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Busints$ and Wants. 
READ THIS COLUMN CAREFULLY.-You 

will find inquiries for certain classes of articles 

numbered in consecutive order. If you manu

facture these goods write us at once a nd we will 

send your name and address to the party desiri ng 
the information . In every {'ase it is neees
sary to give the nunlber of the inquiry. 

llI U N N  &; CO. 

Marine Iron Works. Uhicago. Catalogue free. 

Inquh'Y No. 26 .-\Vanted the name ano nd dre�R �)f 
a manufacturer of a continuous feed m achine t h at wIll 
press most of the moisture out of a 811 ost.allcc containing 
about 00 per cent. 'l1be amount of w et m atter to be 
pressed is about 1,00J tons dai l y. 

For hOisting engines. J. S. Mundy, Newark, N. J. 

Inquh'Y N o . 2" . -"r anted the naIIl e ann adnrcss of 
a manufacturer of retorts, m achinery and tools 101' the 
manufacture of wood alcohol and its by-products, such 
as gray acetate of lime, etc. 

H U. S." Metal Polish. In dianapolis_ Samples free. 

I n q u i ry No. 28.-v\,'"anted the name and address of 
a m anu facturer willing to ulldertake the manufacture 
of a small metal h o usehold utensil consisting of t h ree 
parts,  viz_,  steel bladE', a cast m �tal hall(:n� and a thumb
screw, all  nickeled, to be made In Q u antIties. 

WATER WHEELS. Alcott & Co.,  ;\!t. Holly, N .  J. 

I n q u i ry No. 29.-\Vanted the nam e and address of 
a manufact.urer of smal l porcelain-lined water tanks for 
refrigerators. 

TOP �'OR l'OWDEIt, C OLOG:\' ��  01{ SAGCE 
BOT'l'L E S .- JACOB A .  -'IOLLER, .Tu. , Brooklyn, 
New York city.  In its upper portion this top 
has an opening in line with which i s  a washer. 
Below this upper washer i s  a lower washer 
having a registering opening. 'l'hrough the 
opening in the top and between the two wash· 
ers a sl ide has endwise movement. The s l i de 
has an opening adapted to register with the 
openings i n  the washers and in the top. The 
washers, between whieh the sl ide has move
ment, tend to dean the s l ide from any sub
stance that may adhere. By removing the top, 
the various parts may be conveniently deaned. 
By means of the top, the discharge of the 
material contained in the hottle can be readily 
regu lated. 

of  the belt
. 

a t  the ends is greater than at any I Y ankee Notions. Waterbury But(,on Co . .  Waterb 'y, Ct. 
othe r portwn. Inquiry Nn. 3 0 .-\Vanted the nalll e and address of 

BOX FOH H Y PO D E IC\I I C  NE g DL]<� � . ---- �i:;�atl}�t����l�:�i�
v

���ie o r  stamp such a s  is used in cut

F'�\'II{ L g H�H :4 .  ] ) 1 ( ' 1( I X H O X . Ba yonne, � . . J .  rrhe S O R T I ;,\ ( ;  D E \· \ ( ' E, -J .\l'UIl l'FEH' F E l( .  K a i 
serslautf'l'll, Bavaria, Germany. The inven tion 
provideH a maehine for separating flour from 
dust and fronl semo lina. A series of supel'
\losed rota ry disks 01' spreaders of a diameter 
in" reasing downwardly from disk to disk are 
emp loyed, so that the material i s  suhjected to 
a centrifugal action of p I" ogl'essively-inereasing 
strength. A disk below the topmost disk is 
apertured centra l l y .  Each of the disks flares 
downwardly to throw the material seattered 
by the spreaders upon the next spreader below. 
A ven tilator forees an upward current of ail' 
through the apertured disk 01' disks and be
tween the peripheries of  the disks and their 
surrounding rings. An upwardly-flaring. annu
lar deflector extends from the upper contracted 

design p l'ovides a tray bod.v and a large bridge Handle & �p()l\:e )l chy. Ober Mfg. Co., 10 Bell St., 

within the tray body . I n the bridge , are a Chagrin Falls,  O. 
serif':;; o f elongated openings for the reception 
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of the needles .  

S K I H T - S F PPO H T r'� R.  - ,,7ILII E L ),I I X A  l\Ic'V.  Rigs that R u n .  l l y d rocarbon system. Write St. 
LnwHu ; .  Buffalo. � .  Y .  rrhe de-sign shows a Louis .:\10tur Carriage Co. , S1- Louis,  1\10. 
very silllple and effieient ski rt-supporter, COlll
prising a tripl e-hooked head from whieh an 
apel'tured shank springs. 

Non'.-Copies of any of these patents w i l l  
be furnislwd hy :\Iunn & Co.  f o r  t e n  cents each. 
Please state the name of the patentee, t i t l e  
of the invention, a n d  d a t e  of this paper. 

NEW BOOKS, E T C .  
edge of t h e  uppermost r ing. THE PROCESS YEAR-BOOK FOR 1900.  Edited 

BOL'l' AND NU'l' LOCK-WILLIA" II .  PAR- by William Gamble. London : Pen-
IlEE, Antigo, and J.D I E S  H .  :\IonGA�, Rhine- rose & Company. New York : Ten-
lander, Wis. The bolt lias a reduced portion nant & Ward. 1900.  8vo. Pp. 1 1 1 .  
and an e longated heal!. T h e  n u t  h a s  an inner $1 .50 .  
thread. A threaded sleeve screws in t h e  n u t  Penrose' s pietori al annual , of wh i ch tile pres-
and has au elongated bore for the passage of ent is the sixth volume, is i l lustrated as (ls u:d 
the head, a reduced portion, and also an elon- with a most e laborate series of engravlng� 
gated reeess at the outer end at an angle to and p l ates whi<- h show the wonderful po, s , ',:1 -
tlw bore for engagement by the head, so that ities of the half-tone , espee i a l ly the three
the s leeve is held from turning i n  the nut color proeess .  Some of the latter are not very 
when the l atter is turned. successfu l .  The l i terary eon tents are thor-

l'RACT I C E -BALL .-FuA � C I S  OA KELV,  New- oughly up to the usual high standard. The 
port, R. 1. The inventor has devised a ball to interior views of some "f the large German 

be used by baseb a l l  p layers i n  practising. 'Process establi shments are very interesting. 
Extemally the ba l l  i s  similar

. 
to the

. 
ordin�ry I TECH NOLOGl SCIlES LEXIKO N .  Handbuch 

baseba l l .
. 

The ball ,
. 

however, IS  prOVided With 
fuer aIle Industrien und Gewerbe. 

an
. 

elastle eOI'd which may be attached to the 
Uebersicht der gesammten Tech-

wrist of �he p layer, so that the bal l ,  when 
nologie der Jetztzeit, zum Ge-

thrown, W i l l  be returned to the hand. 
brauche fuer Techniker, Chemiker, 

ANV I L .-XELSON H .  S )lYD}]R, Newton, N . . 1 .  Gewerbetreibende, Kaufieute u .  s.  w. 
This anvil  i s  especi a l l y  adapted for horseshoers Unter Mitwi rkung von Fachgenos-
or blacksmiths, and i s  so made that all horse- sen redigirt von Loui s  Edgar Andes. 
shoe work ean be done without requiring the Illustrated . Parts 11 to 1 5 .  Vierina : 
constant movement of the smith to and from A. Hartleben. 1900.  Post octavo. 
the ends of the anv i l .  Extended bearing sur- Price per part 20 cents. 
faees are provided flush with the upper faee of 
the body of the anv i l ,  which extended bearing 
surfaees are espeeially ' useful when working 
upon axles and when forming the toe and side 
dips of horseshoes. 

TARGET.--WILLIAM G .  S �II'l'H, G lendale. 
Qneens, New York c i ty.  Mr.  Smith has in· 
vented a target representing pigeons in fl ight, 
which target can, therefore, be used to take the 
plaee of the live p igeons usually employed by 
sportsmen in trials of marksmanshi p .  In order 
to give the trial the appearance of real bird
shooting, the target carries a cartridge which, 
when discharged, causes feathers to fl y .  The 
bird not only drops as in death, bnt the feath
ers fal l  as  the bird fal ls .  

W O Y E N  PILI'] FABRIC .-IIoYCEP SAUAFIA�, 

rritusvil l e ,  Pa. rrhe invention p rovides a p i l e  
fabric which has a fine appearance a n d  excel
lent wearing qualities,  and which can be read
ily woven without r�qu i ring highly skil led 
labor.  'Varp-threads and pile weft-threads 
comprise the fabric. I%ch of the weft-threads 
consists of a strip formed of fringe-threads, at 
the center of the length of which, binding
th reads are interwoven. 'I'he strip is folded 
and the parts are secu red together to forIn a 
strip with a woven back, from whleh a l l  the 
fringe-threads extend in one direction. 

S r SPENDI�G AT'I'ACHl\mNT FOR \\IAN
TLE S .-WARImN n.  I I A N � ,  1 :1 2  A r c h  S treet .  
Ph i l adelphia, 1' a .  rrhe means of :o:nspending 
incandescent mantles of "'elsbach l ights have 
not prevented injury and destruction during 
transportation. To remedy the pvil,  a ,sus
pending attachment is describer! in this patent, 
"rhieh ('onRist::;; of an asbestos device made of 
such length and so attached to the " ordinary 
rigid loop of the mantle and to the hook of the 
ordinary rig-id wire or rod :o:upport as to he 
f" pe to swing laterally in a l l  di rer-tions and to 
al low eOlTesponding movement of the top por
tion of the mantle.  

T A S C HENRUCH DER DElTT S C HE� "CND DER 
FREl\1DEN KRIEG SFLOTTEN, 1 9 0 1. He
rausgegeben von B.  Weyer, Kapitiin
leutnant a .  D .  Miinchen : Verlag von 
J. F. Lehman. 1901 .  Illustrated.  
1 2mo. Pp. 2 7 3 .  Price 7 5  cents. 

Capt. Weyer ha" compiled a handbook which 
presents in the lllOSt condse form conceivable 
everything that is worth knowing about the 
sea power of the eountries of the world. A 

ca reful E'xamination of the book convinces us 
that its information i s  as trustworthy as that 
conveyed by any of the more pretentious naval 
annuals, with the additional merit of bein:� 
mueh briefer. Tile paragraph on page !l2,  i n  
w h i c h  t h e  poss i b i l ities of  a war w i t h  the 
United States-for that, we take i t ,  i s  the 
country refPrred to by the writer-growing out 
of commerc ial  jealonsy, i s  too preposterous to 
warrant insertion.  )loreover, the argument 
m igh t as read i l y  be u sed b y  an American 
against Germany. 

HANDllCCH DER I NGEN IEn:WISSENSCHAF
TEN .  Dritter Ban d .  Dritte vermehrte 
Aufiage. Herausgegehen von L.  
Franzius, A. Friihling, H. Garbe, J. 
Schlichting, und ;E d .  Sonne. Dritte 
Abtei lung. E rste Lieferung. Leip
zig : Wilhelm Engelman. 1900 .  Large 
octavo. Pp. 3 5 2 .  Price, paper, $ 5 . 

The third part of the third volume of this 
admirable handbook is devoted to exhaustive 
dissertations on the ocean and navigation ; the 
effect of  the sea on coasts ; shore structu res : 
the effect of the sea on estuaries, and sea
harbors. 'I'he text is i l l u strated by many clear 
engravings. I n  the back of the book will be 
found fourteen handsome p l ates.  

DER HAusFRlm�j). Illustrirter Familien
Kalender fuer das Jahr 1901 .  Buf
falo : Published by the Volksfreund .  

I n q uiry N o .  32.-Wallted t h e  name and addre�s o f  
a place w here a m anUfaClUl'er m a y  examine, aIlll If  s o  
desired, purchase patcnts and novelties which call b e  
m a d e  in complctely equipped brass, woodworking alld 
)eatherworking shops. 

Special and AutomatiC �ll1chines built to drawings on 
contract. The Garvin l\1uchine Co. ,  141 Varick St . •  N _  Y. 

Inq u i ry No. 3 3 . -\Vanted the nnme and address of 
a manufacturer of paper b())� and paper bag m aclt inery. 

Design and Construction of Oil Engines! new book 
by Goldinghamt by mail $2. Spon & Chamberlain, 12 
Cortlandt St., New York, U. S. A. 

J n q uh'y No. 3 4 .-"�anted the nam e and ad dress of 
a manufacturer of ice harvesting machinery. 

Hand Book of Corliss Engines : 224 pages, ti8 i l l us
trations, cloth binding_ By mail  $l-CIO. Catulogue free. 
Amer. Ind. Pub. Co.,  Bridgeport, Ct. 

I n q u i r y  !\ o .  3 �) .-\\T anted the name and address of 
a manufacturer of water still� without worms. 

'l' he celebrated " Horusb y-Akroyd " Pat ent Safety OU 
I1Jnlline is built by Jhe De La Verglle Refngerating Ma. 
chine Company. Foot of East 13Sth Street, New York. 

I n q n h' y  No. 36.-vVanted the name and address of 
a m anufact urer o t  a portable, centrifugal gol d sep
arator. 

The best book for el ect.ricians and beglnners in elec
I ricity is " Experimental Science," by G eo. :\:1- Hopkins. 
By mail, $4. Munn & Co_, publishers, 361 .Broadway, N. Y .  

I n q u i r y  N o .  3 7 . -Wanted the name and address of 
the m anufacturer of a Serpollet motor of ;) or 4 horse 
power for launches. 

Wanted-Revolutionary Documents, Autograph Let
ters, Journals, Prints, Washington Portraits, Early 
A merican Illustrated Magazines. Correspondence Soli
cited. Address C_ A, M. Box 773, New York .. 

I n q u i r y  N o .  38.- Wanted the name and addre8� of 
a manufacturer of lIHlchllle for painting tiat s u rfaces , 
mouldings, etc. , t h at require painting on one side only. 

Inquiry � o. 3 9 . -Wanted the name and address of 
a mallufacturer of diving outfits to be u sed in very shal
low water and that do not lleed an air pump. 

Inquiry No. 4 0 .-\Vanted the name and address of 
of a manufacturer o f  sand blast apparatus. 

I n q u i ry No. 41 .-'Vanted the n am e  and address of 
a mallufaeturer who could make a tool of t h e  fol lowing 
descri jJtion, in quantities : A sharp s t eel cutting edge 
with an aluminum bUll die. 

I n q u i ry No. 42.-Wanted the name and addrexs of 
a mallv facturer of m achines for blanching and gri nding, 
or otherwise preparing peanuts. 

I n q u h'y No. 4- :l . -vYanted th e nam e and addresR of 
a m anufacturer of maclJ i l l ery to make small wooden 
sticks like match sticks, 101' the manu facture u f  Persian shades. 

I n qui.ry �o. 4- 4 . -Wanted the name ann address of 
a m anufacturer of too is al ld m achinery for sheet iron 
work. sucb as stam:ping and folaing. 

I n q u i ry N o . 4 5 . - Wanted the name and address of 
a manufacturer of small paper disks about 2 Ill c h es in 
d iameter, 7-16 face and 1}6 il ole,  made of eomprt'ssed 
paper and used for t"rictiOll purposes in variable s jJeed 
pulleys. 

I n quiry No. 4-6.-"\,r anted the nam e and address of 
a mauutacturer of feather d uster m achinery. 

Inqn i ry N9.  4 7  .-Wanted the name and address of 
a m anufacturer ot' water motors ; answer stating differ
ent sizes made. 

] n qll i ry No. 4 S.-Wanted the nam e and address of a manu tacturer of machinery for printing on tin. 
I n q u i rY No . 49.-"\V anted the name and address of 

a manu facturer of worm gears, sueh as are used in 
cream separators ; with full worm instead of one worm 
and one straight gear. 

I n q u i r v  N o .  5 0 . -Wanted the name and address of 
a manufacturer of boiler water tubes with a Circulating
pipe inside,  of copper and brass for m odel builers and 
steel for larger ones. 

T n q u i ry Nn. 51 . -"ranted the name and address of 
a manufacturer o f  parnphernalia for side deg-n'el'! for 
seeret societtes, such as trick goats, trick chairs, etc. 

In q uiry No. ti"2:.-'Vant.ed the nam e .an� address of 
a manufacturer of machinery for pnlltmg postage 
starn ps and like work. 

Inquiry No. !) � . -Wa nte-d the n a m e  and address of 
a manufacturer of a sn ccessfu l cow-milking machine. 

I n q uiry No. :i 4- . -Wanted the nam.e and uddress of 
a m anufacturer of m achinery for . shavmg off the bark 
of u speCial foreig-n tree (name not given ) .  

l o n g  been recogni7.e(1. T h e  presen t invention TE S TER F O It BLAS'1'·CA V I T I E S .-Wn,L
provides means for u('('ompi ishing- this much-

I 
1A)1 GrnnON}]" Y ,  .Tn . ,  Bane, Va. 1\1r. G i-bboney 

desired end. '1'he dis infecting agent employed has invented a tester for ascertaining the size 
by the inventor is ozone or ozonized air,  the I of the preliminary blast-cavity usually em-

SURVIV ALS. A Book of Poems. By Lewis 
V. F.  Randolph. Embellished by Bryo 
son Burroughs. New York and Lon
don : G. P. Putnam's Sons. 1900. 

I n q u i ry '� o .  :i !i . -Wunt ed t.he a d n re�s of a fnet.ory 
w i l l ing to U 1 1 ti (�rtak e t.h e m ' · n u fa cture of a new separ
able col1ar but ton in Quantities. 

I[1r' Send for new and complete catalogue of Sci entifIo 
and other Books for sale b y  Munn & Co., 361 Broadway, 
New York. Free on application. 
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I£S 
HINTS TO CORRESPONDENTS. 

Na.mes and Address must accompany all letters or 
no attention w ill be paid thereto. This is for 
011t" information and not for publication. 

References to former articlE's or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
I"epeated ; OOl'I'PSpOndell ts will bear in mind that 
some answers require 1I0t a little research, and, 
thougb we endeavor to reply to all either by 
!t-tter 01' in this department, each must take 
his tUI'lI. 

Buyers ,Yisbing to pUl'chase any article not adver
tised in our COIUDlBS will be furnisbed with 
addresses of houses manufacturing or ca rrying 
the same. 

Special Written Information on matters of personal 
ratbpr than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 1 0  cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for ('xamination should be distinctly 
marked or labeled. 

( 8067 ) C.  A. C. writes : I want to make 
a coil for a jump spark suitable for a gasoline 
engine.  Can you give me any information in 
regard to it ? A .  S l·PPLE }[ " " T  No. 1 2 8 1 ,  price 
] 0 cents, contains an article upon gas engine 
ignition.  A description of a jump spark coil  
i s  given therein which can be made from the 
desc ription if you understand the general meth
od of doing such work. 

( 8068 ) F. L. asks : Does water, when 
converted into vapor, obey Avogadro' s  law, 
and expand so as to equal to the sum of two 
volumes of hydrogen and one volume of oxygen 
of which it i s  composed ', A.  Water obeys Av
ogadro's law when i n  the form of vapor, just 
as any other vapor does. but its volume i s  not 
that of two . volumes of hydrogen and one of 
oxygen. When two volumes of hydrogen and 
one of oxygen combine to form water, they 
fllrnish two volumes of water vapor. There is  
a shrinkage of one·third i n  the result .  See any 
good chemistry, such as Remsen's, price $ 1 . 2 5 .  

( 8069 ) C .  F. De W. writes : W h a t  i s  
meant by expansion engines '! A l s o  what is  
meant by hig h and low pressure engines '! If 
a condensing engine i s  a low pressure engine, 
why is i t  so ', A. An expansion engine is any 
engine i n  which the steam at full pressurp
does not follow the piston for the whole stroke, 
but i s  cut 00' at some specified point, allowing 
the steam to drive the p i ston to the end of the 
stroke under a decreasing pressure. "Low 
pressure engine" i s  the old name for a condens
ing engine. H igh pressure engine i s  the usual 
designation of a non-condensing engine running 
with high pressure. The early low pressure 
engine used steam at from 7 to 10 pounds pres
sure and depended upon a vacuum and condens
e r  to add to its work. 

( 8070 ) W. G. writes : Kindly state how 
much voltage is  needed to run the motor de
scribed in your issue of December 8 last ; also 
state i f  No. 22 wire will  answer just as well  to 
wind the armature as No. 21, w h ich I cannot 
get ? A.  The diagram of the motor and its 
c onnections shown i n  the issue of December 15 
gives a battery of four cells, two in series and 
two series i n  multiple for running the motor. 
This indicates not more than four volts as 
needed. No.  22 wire will answer for winding 
the motor. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

FEB�UA�Y 12, 1 901 , 
A N D  B A C H B B A R  I N O T H A T  D A T E . 

[See note at end of list about copies of these patents. j 

ACids, prodUCing chlorids of aromatic sul-
fonic, A. Bischler . . . . . . . . . . . • . . . . . . . . .  667 , 86] 

A larm apparatus, R. Segcrdahl . . . . . . . . . . . .  667, 058 
Alarm system, automatic, F.  l\lcGloin . . . . . .  667 , 727 
Alcoholic fermenta tion a nd recovering the 

volatile gaseous produets, accelemting, 
A.  Grauaug . . . . . . . . . . . . . . . . . . . . . . . . . .  668, 144 

Ammunition hoists, working pawl for, J. 
Bogel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Angler' s book,  R. B. Cantl"pll . . . . . . . . . . . .  . 
Auimal trap, C. C. BO\\"PIl . . . . . . . . .  668 , 084, 
Annunciator, station or st1"t�et,  A .  1-1 .  PoP . .  
Apple picker, \Y. I-I. Schropd e l' .  
At·mpit shield, S.  G .  McClain . . . . . . . . . . . . .  . 
Assaying device, A. Caru puell . . . . . . . . . . . . .  . 
Axle box, E. D. Ives . . . . . . . . . . . . . . . . . . . . .  . 
Axle box, A. Katona et al . . . . . . . . . . . . . . . .  . 
Axle, extenSible, P.  W. C nrnej· . . . . . . . . . . .  . 
Axle lulJricator, P.  Barth-tt . . . . . . . . . . . . . .  . 
Axle lubricator, C:'1I', 'V. N. Sheehan . . .  . 
AxIl', vehicle, E. D. Ives . . . . . . . . . . . . . . . . .  . 
RH ling press, J. Kerns . . . . . . . . . . . . . . . . . . .  . 
Basin waste, 1-1. M. "'eave I' . • • • • • . • • • • • • . •  

Ba ttpry stol'age and transfer s.\·stem, elec-

6()3, 08�1 
GG7, 671; 
()ti3, u�r') 
ti67 . 786 
667, 995 
HtH , 725 
667 . 969 
667 , 779 
6G7 , 9H 
668,091 
668, 081 
668,05') 
667 ,778 
668, 1 2fJ 
667, 834 

tric, C. O. Mailloux . . . . . . . . . . . . . . . . . . .  668 , 1 09 
Batt{,l"Y transfer apparatus, electriC, C. O .  

Mailloux . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668 , 1 08 
nt-am, tru ss, ····:V. P. Bettendorf . . . . . . . . . . . .  667 , 6(.7 
Bt.'al·ing, anti-friction, G. Dpharde . . . . . . . . . 667 , 684 
Rparing, anti-friction, .T. E. Norwood . . . . . . .  667,9S!) 
Bparing, vehicle axle, A. D.  Block . . . . . . . . .  668, 082 
Bl'd, couch, E. R. Leighton . . . . . . . . . . . . . . . . 667 , 9 1 6  
Bpt' trail ,  lluo?-en, W. A . J. Simpson . . . . . . . . 667, 894 
Eplt and pulley, driving, A. Steward . . . . . . . 6f17 , 8::W 
B"it bolder, D .  N .  Muir . . . . . . . . . . . . . . . . . . .  667 , 9 1 8  
Berry lmsllC"s, apparatus f o r  laying down 

and ('overing, W. IJ. Hawlf'Y . . . . . . . . . . .  668 , 1 46 
Bicycle brakt', E. L. l\Jaypr . . . . . . . . . . . . . . . . 667 , 887 
Bicycle, moto1", l�� . B. "'�idl1lay('r . . . . . . . . . . .  667 , &1)8 
Bicycle saddh', M. K Shanf' . . . . . . . . . . . . . . .  668, 0..1)6 
Blast stop fo\' hot hlast valv�s, .J. ��ott . . . .  667, 797 
Boat draining" dpvice. life, J . . r. Paff . . . . . . .  668 , 1 1 9  
Boiler. S('(' Stefl III Luilpr. 
Boiler or furnace fire box, G .  Chnntlt'l" . .  
Book and snpport, loose lpaf, A.  P.  Brown . 
Book, manifolding sales, H. I-I. Norrington . 
Book rounding and backing machine, J. 

667,970 
667,86.5 
668, 1 1 7  

Meek . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . .  668,148 

I c itu tific �mtricau. FEBRUARY 23, 1 90 1 .  

Bookcase, sectional, J. F .  Laning . . . . . . . . . .  667 , 9 15 
Boot polishing machine, E. Glaser . . . . . . . . . .  668, 147 
Bottle cleaning apparatus, C .  F.  G .  Burow . 667 , 81 7  
Bottle, mncilage, H. W .  Scattergood . . . . . . . 668 , 053 
Bottle nipple, nnrsing, J.  M.  Rosegrant . . . .  667 ,738 
Bottle, non-refillable, J.  R.  Lynn . . . . . . . . . . .  667,886 
Bottle, non-refillable, Netrefa & Schuhbies-

ser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 668, 1 1 5  
Bottle stopper, FJ. C .  Shilling . . . . . . . . . . . . . .  668,061 
Bottle stoppel', J. & J. H.  Whatmough . . . . . 668,029 
Bottle stoppering device, P. Samain . . . . . . . . 668,020 
Bottle washer, E.  Kersten . . . . . . . . . . . . . . . . . 667, 70g 
Bottles, device for preventing refilling of, 

W. J. Kolts . . . . . . . . . . . . . . . . . . . . . . . . . . . 668, 1 %  
B o x ,  H .  G. Roth . . . . . . . . . . . . . . . . . . . . . . . . . .  667 , 828 
Box fastening and releasing device, J. 

Popper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668,018 
Brake. See Bicycle brake. Electric brake. 
Brake mechanism, H .  Sloan . . . . . . . . . . . . . . .  667,800 
Brake mechanism, electriC, F .  C .  Newell . . . 667, 729 
Bridge or wharf floor construction, J. G. 

McMlllan ( reissue ) . . . . . . . . . . . . . . . . . .  . 
Bung or stopper, expanding, E.  C. Phillips . 
Burial case, J.  F.  Loresch . . . . . . . . . . . . . . . . •  
Burner. See Gas burner. Vapor Unrner. 
Butcher knife and saw, combined, Emery 

& Stewart . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Button, J. W. Treadwell . . . . . . . . . . . . . . . . .  . 
Button, collar, C. E. Morrison . . . . . . . . . . . .  . 
Cable grip or clutch, i\I. Drobesh . . . . . . . . . .  . 

1 1 , 88lJ 
668, 120 
668,013 

667,872 
667 , 748 
667, 888 
667, 688 

Cage chair operating mechanism, M. W. 
Jelinek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667 , 781 

Cage chair, safety, M. W. Jelinek . . . . . . . . . 667 , 780 
Calendering machine, D .  Beswick . . . . . . . . . . 667, G66 
Cameras, locking device for lens carriages 

of, E .  R. Bullard . . . . . . . . . . . . . . . . . . . . .  668,090 
Can cover, creaming, A. H. Stone et al . . . . 667, 8Y5 
Car conpling, ,Yo K. Kight . . . . . . . . . . . . . . . .  667, 7 1 0  
Car conpling, G .  O .  White . . . . . . . . . . . . . . . . . 667, 752 
Car draft box, E.  Posson . . . . . . . . . . . . . . . . . . 667 , 92 1  
Car fender, street, G .  W. Gardner . . . . . . . . .  667, 979 
Car grain door, freight, C. D .  Norman . . . . . G67,9-l!) 
Cars, anti-friction center bearing for rail-

way, J. E. Norwood . . . . . . . . . . . . . . . . . . .  067 , 991 
Cars, anti-friction side lJearing for rail-

way, J.  E .  Norwood . . . . . . . . . . . . . . . . . .  667 , 990 
Carding machine fecuing mechanism, H. 

Kemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667, 708 
Cu rrier. See Packuge carrier. 
Cart, asb, C. Brandt . . . . . . . . . . . . . . . . . . . . . . 667,8:17 
ea rt cover, ash , H. A. Dirkes . . . . . . . . . . . . . .  667 , 9:n 
Ca rtridge magazine, C .  R. "'�agner . . . . . . . . . 6G7 , 8!)(1 
Cash register, C .  A .  Lee et al. . . . .  667, 843, 667 . 8H 
Casket rough box, J.  Schirra . . . . . . . . . . . . . .  667 , D5G 
Casting box, L. C .  C rowell . . . . . . . . . . . . . . . . 667 , 6:-n 
Cattle gU:l ru , 'V. R. Allen . . . . . . . . . . . . . . . . .  667 , 757 
Chain l i n k .  G. G. Howe . . . . . . . . . . . . . . . . . . . 667 ,770 
Chain, spl"u(:ket, S. F. ClouseL· . . . . . . . . . . . . .  6G7 , 9 7 l  
Chair, 'V. M .  Boenning . . . . . . . . . . . . . . . . . . . .  668, 125 
Chuck for coiling stud spirals, J. R.  Ueck-

ert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667, 749 
Cigarette machine, Stl'l'n & :Martin . . . . . . . . . 667, 802 
Clasp and belt holder, W. W. Bruce . . . . . . . 668,OSll 
Clavier, practice, A. G .  Bergman . . . . . . . . . .  668,00� 
Clinometer, ship's,  F.  'V. "'ood . . . . . . . . . . . 667 , S:1G 
Clip. See Single tree clip. 

gl����s
r�r�:t�l�fd:��I';f ' s1·a\��.1���:��� : : : : : :  

Clothes pounder, B .  Hines . . . . . . . . . . . . . . . .  . 
Clutch, friction, C. SeyLold . . . . . . . .  . 
Coal cutting machine rear jack, D. W. 

Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cock, stop and waste, ''' . H. Rawe . . . . . . .  . 
Coin controlled meter, Craig & Page . . . . . .  . 
Collar a ttachmcnt, horse, H. L. Gnillne . . .  . 
Collar for ladies' neckwear, supporting, 

668,032 
fl68, 132 
667, 70:) 
667, 798 

667, 82:l 
667 , 737 
667,818 
667 , 696 

C .  B. Ellsworth . . . . . . . . . . . . . . . . . . . . . . . 668,040 
Combination lock, P.  Nash . . . . . . . . . . . . . . . . . 668,049 
Communion cups, filling device for individ-

ual, rr. M. Morrison . . . . . . . . . . . . . . . . . .  . 
Compass deviation finder, A. Lietz . . . . . . . .  . 
CompOSition of matter, F. A. Lobert . . . . . .  . 
Conveyer, H. W. Baker . . . . . . . . . . . . . . . . . .  . 
Conveyer, S. B. Peck . . . . . . . . . . . . . . . . . . . . .  . 
Copy holder, R. E. Briner . . . . . . . . . . . . . . . .  . 
Copying pad moistener, E. R. Hodges . . . . .  . 
Corset, L.  S.  Reed . . . . . . . . . . . . . . . . • . . . . . • .  
Cotton chopper, R .  F.  Patman . . . . . . . • . . . . .  
Counting device, W. A. Swaren . • . • . . . . . . .  
Crate, W .  H .  Wright . . . . . . . . . .  , . . . . . . . . .  . 
Crushing rolls, F.  M. Iler . . . . . . . . . • . . . . . . .  
Crystallization in motion, apparatus for, A. 

L. Marshall . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cuff holder, E. E. Hawkins . . . . . . . . . . . . . • •  
Cultivator, D .  E.  Barton . . . . . . . . . . . . . . . . . •  
Cultivator, W. Skakel . . . . . . . . . . . . . . . . . . . .  . 
Cultivator and harrow, N. R. Garner . . . . .  . 
Cultiva tor shield, corn, Bond & Skelton . . .  . 
Cnltiva tor shovel cleaner, W. Skakel . . . . .  . 
Curette, C. W. McDade . . . . . . . . . . . . . . . . . .  . 
Curtain fastener, W. Fetzer . . . . . . . . . . . . . .  . 
Curtain pole, Kerr & Perrine . . . . . . . . . . . . .  . 
Curtain roll banger, adjustable, E. F .  

667 , 947 
667, 785 
667, 786 
668,079 
668,050 
667, 763 
667, 70� 
667, 922 
667 , 733 
667, 804 
667 , 755 
667 , 777 

668, 1 1 0  
667, 941. 
668 , 1 24 
667, 740 
667 , 839 . 
668, 136 
667,741 
667, 726 
667,87:1 
667 , 982 

K a iser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667, 943· 
Curtain stretcher, J.  A .  Gemmill . . . . . . . . . . 668, 126 
Curtain stretcher and quilting frame, S .  E.  

Lincoln . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cutting knife for machines, F.  K raus . . . . . .  , 
Cutting tool, C. P. MIngst . . . . . . . . . . . . . . .  . 
Desk, hotel register, J.  D. Mets . . . . . . . . . .  . 
Diffusion cells, locking device for, J. Taylor. 
Dish washer, E .  Brady . . . . . . . . . . . . . . . . . . .  . 
Disinfecting and fumigating apparatus, J. 

667, 845 
667,715 
667, 987 
667 , 826 
667, 747 
667 , 670 

II. Sclnmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 668,055 
Display box, P. A. Becker . . . . . . . . . . . . . . . . .  667 , 81 5  
Display t r a y ,  barrel cover, S.  H. Klein . . . . 668 , 103 
Door check, E. Blamey . . . . . . . . . . . . . . . . . . . . 667, 761 
Door lock and alarm, portable, A. L.  Shore. 667,799 
Double acting press, A. C. Campbell . . . . . . . . 667 , 675 
Draw bar rigging, C.  W. Heisbley . . . . . . . . .  668. 099 
Drawer support, antifl'iction, H. F. Baker . . 668, 078 
Drawing press, A.  Calleson . . . . . . . . . . . . . . . . 667,866 
Drill, Bradley & Stonehouse . . . . . . . . . . . . . . .  668 , 1 37 
Driving mechanism� H. W. Morgan . . . . . . . .  667 , 848 
Dye and making samp, violet black a1.o, 

Ernst & Schirmacher . . . . . . . . . . . . . . . . . . 667, 935 
Dye, making black substantive sulfur, Elbel 

& Rosenberg . . . . . . . . . . . . . . . . . . . . . . . . . . .  667, 689 
Dyeing, etc. , apparatus for, J. Major . . . . . . 667, 825 
Dynamometer, bicyclE', C. A. Perkins . . . . . . .  667 , 920 
Eaves strip, W. A. Fingles . . . . . . . . . . . . . . . . 667 , 821 
Electric brake, F.  C .  Newell . . . . . . . . . . . . . . . 667 , 730 
Electric spark coil, S. B.  Morss . . . . . . . . . . . 667, 889 
I�lectric switch, D. R. Bruce . . . . . . . . . . . . . . 667 , 764 
Electromotors, means for stopping, J. J.  

Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 668,030 
Elevating and conveying apparatus, J. M. 

Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667, 975 
Engine igniting device, hydrocarbon, J. W . 

Packard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667, 792 
Engine mix€'r and vaporizer, explosive, 

Hatcher & Packard . . . . . . . . . . . . . . . . . . . . 667,91 0 
Engine piston, explosive, W. O. Worth . . . . .  668,075 
Engine speed regulator, explosivp, W. A. 

Hatchel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667 , 908 
Enginps off dead centers, mechanism for 

moving, C. F'.  Rigby . . . . . . . . . . . . . . . . . . 667, 993 
Eraser holder and pencil attachment, F .  

Oelke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667, 950 
Explosion and combustion motor, W. l\fay-

bacb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Explosion engine or motor, S. ::\lillcl' . . . . . .  . 

�fr:�l::�::' o�: p��c�-�!�, 
R

E. LJ�sSCh�\;ei�e� :  : : 
Fahl·ic . See Fclt boot fabric. 

668, 1 1 1  
667, 846 
667, 787 
667 , 997 

Fabric, C. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . 668,010 
Fabrics, composition for nse ill treating 

textlle, C .  Green . . . . . . . . . . . . . . . . . . . . . .  668,01 1 
Fabrics, composition for use in treatment of 

textile, C. Green . . . . . . . . . . . . . . . . . . . . . . . 668, 1 45 
Fan propulSion, C. Adelhelm . . . . . . . . . . . . . . .  1367,89f) 
Fastener, A. F.  Fisher . . . . . . . . . . . . . . . . . . . . 667 , 814 
Fa stening device, metal, G .  G .  \Vyland . . . . ()G7 , 81 4  
Feeder, automatic boiler, W .  Cunningham . . 668,008 
Feeder, calf, H .  B.  Smith . . . . . . . . . . . . . . . . .  668,062 
Fender. See Car fender. 
Felt hoot fallric ,  R .  Heaton . . . . . . . . . . . . . . .  . 
Fertilizer distributer, W. C. Temples . . . . .  . 
File, L.  C. 1\fcNpal . . . . . . . . . . . . . . . . . . . . . . .  . 
File for manuscripts, music, etc. , indexed, 

667 , 6nn 
fl68, 026 
668, 1 1 4  

Gillrath & Giet·s . . . . . . . . . . . . . . . . . . . . . . 668 , 097 
Filter, watert G. F. Hodkinson . . . . . . . . . . . . 668, 1 27 
Fire escape, J. Ston� . . . . . . . . . . . . . . . . . . . . . . 667, 80:3 
Fil"Pproof building structure, J. O. Ellinger . 667 , 87 1  
Fisb hook, W. A. Strong . . . . . . . . . . . . . . . . . . 668, 066 
li'ishing device, Vl. \V. Dwigans . . . . . . . . . . . .  667 , 932 
F'loor sawing and rabbeting machine, Gardi-

ner & Abhott . . . . . . . . . . . . . . . . . . . . . . . . . . 667, 978 
Flue scraper, V. Railspinn,er . . . . . . . . . . . . . .. . 668, ] 22 
I;�ll1e stopper, J.  K irkwood . . . . . . . . . . . . . . . . . 667, 88:3 
Ii'luid pressure rpgnlator, C roslen & M�-

Millen . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . • 668, On� 
FlusbiD& apparatus, W. 1'. HastIII&s . . . . . ... 661,81 

Food heatiug and serving apparatus, A. C. Railway, closed conduit electriC, L. Dion . . 667,904 
Cornell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 668,036 Railway, elevated electriC, L. A. Brown . . 667 , 966 

Food or bread, apparatus for manufacturing Railway joint, J. H. Dickinson . . . . . . . . . . . .  667,685 
cereals into forms of, 1-1. D .  Perky . . . .  667,892 Railway o r  tramway vehicles, hydraulic 

Fountain. See Waterilll;! fountain. brake for, C. Durey . . . . . . . . . . . . . . . . . . .  667,819 
I��ruit picker, C .  G.  Morris . . . . . . . . . . . . . . . . .  667,988 Railway switch, street, W. A. Clapp . . . . . .  668,OV2 
F�urnace. See Hot air fUrnace. Railway tie, composite, C. C. HarrelL . . . . .  667 , 69� 
Furniture, compOSite, F. J.  l�. Kohlmann . .  667,983 Railway tracks and switches, cleaning and 
Game board, H. Toaspern, Jr . • . . . . . . . . . . . .  668,02·7 setting tool for, H. Thompson . . . . . . . . 667,85ti 
Gas burner, H.  Hinckley . . . . . . . . . . . . . . . . . .  667, 702 Razor strop, H. B. Emerson . . . . . . . . . . . . . . . 667,905 
Gas burner antivibratory support, J.  E�rank· Recorder. See Ship speed recorder. Time 

lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668,042 recorder. 
Gas cut all', R. WyneU . . . . . . . . . . . . . . . . . . . .  667, 756 Reel holder, D. L .  Murchison . . . . . . . . . . . . . . 667, 788 
Gas generating apparatus, acetylene, D. Mc- Refrigerator car, L. K .  Bohm . . . . . . . . . . . . . . 668,033 

Donald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667,919 Relay, signal controlling, H. E. Shreeve . . . 668,022 
Gas generator, acetylene, Charbeneau & Respirator, S. Guthrie . . . . . . . . . . . . . . . . . . . .  667,840 

Scbaldenbrand . . . . . . . . . . . . . . . . . . . . . . . .  667, 766 Rheostat and circuit breaker, H .  B. Cutter 668, ] 40 
Gas generator, a cetylene, W. G.  Murphy . .  667, 724 Ring. See Hog nose ring. 
Gas generator, acetylene, Sober & Porter . . 667 , 801 Rock drilling machinery, R. L. Ambrose . . .  667,664 
Gas manufacturing apparatus, H. A .  Brad- Rocker, platform or base, W. I. Bunker . . .  667, 967 

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667, 864 Rod or wire mill reeling or coiling device, Gas producer, W. Swindell . . . . . . . . . . . • . . . .  667 , 925 V. E .  Edwards . . . . . . . . . . . . . . . . . . . . . . .  667, 870 
Generator. See Gas generator . .  Steam gen- Rosette, W. 'r .  'rhomas . . . . . . . . . . . . . . . . . . .  668, l :1� 
Grind��·�OI�lipper, "\\r. Taber . . . . • . . . . . . . . . .  667, 960 ��b�. :�\��Iio t·ot��l�:·�f

s
·l��·tb��· b��t� '  �� 667,7

1 ;) Hame fasteller, J. Hausam . . . . • . . • . . . . . . . .  668,098 shoes, machines for applying, G. }i\ Hammel', pneumatic, J.  Boyer . . . . . . . . . . . . . 667, 863 Butterfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667, 614 Hammer, pneumatic, J.  K .  Lencke . . . • • . . . .  667, 784 Rule and level, plumb, J.  Morrison . . . . . . .  668 , 0 1 5  Handle bar,  P. Oftedahl . . . . . . . . . . . • . . . . . . .  667, 732 Rule, dressmaker's, C .  Schierbaum . . . . . . . .  667, 739 Handle bal' supporter, C .  Maldaller . . . . . . . .  667 , 7 1 6  Sash holder and fastener, W. J. Russell . . . 668,052 Hatchet, 'V . Innes . . . . . . . . . . . . . . . . . . . . . . . .  668,046 SaSh, window, C. D .  r.rabor . . . . . . . . . . . . . . . .  667, 745 Hay rake attachment, horse, E. C. Herbert. 667,841 Saw sharpening machine, Schofield & Fil-Hinge, J. F.  Collins . . . . . . . . . . . . . . . . . . . . . .  667,838 strup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667,921 Hinge, lock. R. Roscow . . . . . . . . . . . . . . . . . . .  667 , 85 1  Saw sharpening machine, automatic, W. G. I-Tog nose ring, N. W. Marshall . . . . . . . . . . . .  667 , 7 1 7  Buhl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 668,089 Holdfast, H.  N. Brown . . . . . . . . . . . . . . . . . . . 667,81 6 Sawing machine, E. Pollard . . . . . . . . . . . . . . . 667, 793 Horse broal<ing apparatus, J.  C raig . . . . . . . . . 667, 678 Sca ll'old bracket, H.  A. Patzold . . . . . . . . . . . . 667,992 Horse chpcking device, E .  C. Eaglesfield . . . . 667, 976 SCissors, tool, 11'. W. Klever, Jr . . . . . . . . . . .  667,914 Hot air ellgine, 11' . Stolze . . . . . . . . . . . . . . . . . . 667, 744 Screw, jack, R. B. Allison . . . . . . . . . . . . . • . .  668,077 Hot air fUJ'lHlCP, J. T. & rr. R. Brien . . . . . . .  667 , 67 1  Seat fot· outdoor use, J.  H. Hunter . . . . . . . .  667, 776 Hub, wh eel, )facculloch & Gash . . . . . . . . . . . .  667, 984 ] Sewing machine, buttonhole, R. S.  J{elso . . . 667,824 1-Iuwidifit:'r, R. C. Ulbrich . . . . . . . . . . . . . . . . . .  668,028 Sewing machine stitch separator, P. Oou-Hydrant cap and pipe coupling, multipart, tUre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667 , 677 R. D. rrackabeLTy . . . . . . . . . . . . . . . . . . . . .  667,808 Sewing machine take up, H. A.  K lpmm . . . 667,712 Ice Cl"pam freezer dl"ivin� mechanism, C .  Sewing machine, waxed thread, W. L. Jos-H i lb"rt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668, 100 Iyn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668,047 
Ice lllallufnctu1"P, apparatus for deael'Hting Shade and curtain bracket, S .  D.  Dilts . . . .  667,930 

w a tpr in, B. J. Ullrich . . . . . . . . . . . . . . . .  667, 897 Sbaft coupling, A.  C .  Pessano . . . . . . . . . . . . .  668, 017 Indicator. SI.'e Papf'r thickness indicator. Ship speed recorder and course indicator, A. 
Inking apparatus, T. M. North . . . . . . . . . . . .  667 , 731 Bopp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,762 [nsu�atol", fepder wire, C. K. King . . . . . . . . . 667,882 Shoemaker ' s  j ack, S. Carlsen . . . . . . . . . . . . . .  668, ] 39 I ronmg tulJle W. N. Beyer . . . . . . . . . . . . . . . 667, 668 Signaling apparatus, W. A. Swaren . . . . . . . 667,805 I roning table, O. O. Sta gebcrg . . . . . . . . . . . . . 668,064 Silicon and hydrogen, compound of, C .  B. 
JaCk. See Shoema ker' S jack.  I Jacobs ( reissue ) . . . . . . . . . . . . . . . . . . . . . . 11 , 888 
Jar cap, R. W. Booth . . . . . . . . . . . . . . . . . . . . .  668,005 Singletree clip F.  E. Lack . . . . . . . . . . . . . . . .  667 884 .Jar covers, d�vice for truing fruit, Hpad- Skirt lifter, R'. J.  Piper . . . . . . . . . . . . . . . . . . .  668:121 

· man
. 

s: cm·ti
.
s . .  : : . . . . . . . . . . . . . . .  ; : . .

.
. .  667, 94� Smo,!<e in furnaces, apparatus for consum-

_ JOlllt fOI shade 1 01lcL S, etc. , W .  Spall 0" . . 668,063 lng, H .  Untiedt . . . . . . . . . . . . . . . . . . . . . . .  667, 700 
Key and automatic stop cock, comoillation, ' Smootbing machine, F. A.  Stroeter . . . . . . . .  667, 896 Randall & Holden . . . . . . . . . . . . . . . . . . . . .  667, 952 Soldering compound, E .  M.  Totten . . . . . . . . .  667,999 KnittiHg n�achine striping attachlllPllt, D.  Speed mecbanism, variable, H. C. Warren . 668, 1 35 

• F. Sulhvan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668,025 Spike, T. J. W. Hick . . . . . . . . . . . . . . . . . . . . .  667 , 700 I,not pin • .  J. M. Semple . . . . . . . . . . . . . . . . . . . .  667, 829 Spinning frame stop motion, W. G .  Eaton . . 668,039 J...Iace fastener, shoe, H .  A .  l��rye . . . . . . . . . . . 667, 939 Spinning roll weight levers, lever screw for 
Lace fastener, siloe, C .  H .  Guerin . . . . . . .. 667, 6.Q5 I holding, H. A. Owen . . . . . . . . . . . . . . . . . .  668 , 1 31 
Ladder, P. Weeks . . . . . . . . . . . . . . . . . . . . . . . . .  667 , 927 SpUnt, R. de Puy . . . . . . . . . . . . . . . . . . . . . . . . . 667,7(18 Lamp, acetylene, J. J. Hendler . . . . . . . . . . . . 667, 774 Spool holder, H. E. Smitb . . . . . . . . . . . . . . . . .  667, 742 Lamp chimney guide, F.  Altmann . . . . . . . . . .  667 , 964 Sprayer, fruit tree, F .  L. Capps . . . . . . . . . . . 668,007 Lamrblack making apparatus, Houze & Dbe 668,045 Stacker, pneumatic straw, T.  Goodale . . . . . 667 , 694 Lantern, J. R. Gilbert . . . . . . . . . . . . . . . . . . . . .  668,096 Stacker, wind, W. W. Dingee . . . . . . . . . . . . . 668 , 1 4 1  Last ma king machine, E.  A. Eastman . . . . .  667, 934 Stair pad J.  J. Hinde . . . . . . . . . . . . . . . . . . . .  668 101 Last sawin.g machine, E. A. Eastman . . . . . . 667, 933 Stamp de;troyer, revenue, Monroe & Brenc- ' 
Latcb, spnng, L. Scofield . . . . . . . . . . . . . . . . . 667, 796 kle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 668,014 Lath(� cente.!' lubricator,. P.  Schweikart . . . . . 667 , 957 Stamp, hand, L. K .  Scotford . . . . . . . . . . . . . .  668,021 Lathe feedmg mechalllsm, turret, W. L. Stamp or label affixing machine, W. P. Schellenbach . . . . . . . . . . . . . . . . . . . . . . . . .  667, 99-1 Goebel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667,822 Lathe operating device, turret, J. W. Brown, Steam boiler, D. G. Grant . . . . . . . . . . • • . • • . .  667,940 Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 668,086 Steam hailer, C.  D. Moberg . . . . . . . . . .  " . .  " 667. 718 Lathe, turret, Brown & Schellenbach . . . . . . 668,087 Steam generator, H. Braby . . . . . . . . . . . . . . . . 668,006 Lath.es, taper attachment for metal work- Steering mechanism for ships or vehicles, mg, J. D .  Hazlet . . . . . . . . . . . . . . . . . . . . .  667,912 G. A. Long . . . . . . . . . . . . . . . . . . . . . . . . . . .  668 , 1 06 
Leather, manufac�ure of artificial, G. S.  & Stoker, mechanical, J. W. Kincaid . . . . . . . . .  668, 130 

C .  Faikenstelll . . . . . . . . . . . . . . . . . . . . . . . .  667, 770 Stone boring machine, S.  Messropian . . . . . . .  668, 1 1 2  L�ather .stretching maChi�l(:. l�\ H. C roul . .  668,0:17 Stone surfaces, ornamenting polished, A. LIfe savrng ladder, J. " hlteley . . . . . . . . . . .  667, 753 Wlicke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,898 L!nk llOl,!er, C. Stepbenson . . . . . . . . . . . . . . .  667, 998 Stopper. See Bottle stopper. Flue stoppel'. LIquor mlxer and dIspenser, G .  Neudecker . 667 , 89] Stopping devic�, W. Finn . . . . . . . . . . . . . . . . . 667, 936 
Locking attachment for doors, shutters, Stove door screen, H .  E. Fine . . . . . . . . . . . . .  667,692 

etc. , J.  B .  Anderson . . . . . . . . . . . . . . . . . . . 668, 031 Strainer, C .  H .  Kepley . . . . . . . . . . . . . . . . . . . .  667, 782 Locomotive sander, pneumatic, J.  G.  Neuffer Sugar boiling, J. & C. McNeil . . . . . . . . . . . . .  667,850 
et al . . . . . . . . . . . . .  : . . . . .. . . . . . . . . . . . . . . .  667, 948 Supporter, comhlnation, C. C.  Lantz . . . . . . . 667,781l Loom attachmel!t, E. S. Stimpson . . . . . . . . . 668,024 Surgical chair, C. F. Davidson . . . . . . . . . . . . . 667,869 Loom harness, P.  A. 'Vagner . . . . . . . . . . . . . . 667 , 8 12 Suspenders, F. W. Ostrom . . . . . . . . . . . . • . . . .  668 , 1 1 8  Loom shuttle, J.  T.  Ahrens . . . . . . . . . . . . . . . . 668, 1 2:) Switch b a r ,  adjustable,  C.  Partington . • . . . .  667,827 Loom shuttle changmg motion, B. Cross� Tablet machine, E.  V. Pechin . . . . . . . . . . . . . .  668,016 ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667, 767 Talking machine. F .  McGloin . . . . . . . . . . . . . .  667,728 Loom temple, B.  S .  Stimpson . . . . . . . . . . . . . . 668, 133 Tank heater, J . R. Kirkpatrick . . . . . . . . • . . .  667,711 Lubricator. See Axle lubricator. Lathe Telegraph, ship' s, F. W. Wood . . . . . . . . . . . . 667,859 �enter lu�rIcator.. _ Telephone switchboard and circuit, Gilman LuurIcator, E.  L. SeIbert, Sr . . . . . . . . . . . . . .  668,004 & Herzig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 668,044 Mattress filling machille, G .. G. �'uchs . . . . . . 667 , 693 Tension device, Van Pa tten & HilL . . . • . . .  668,070 

Ma t�rt;ss suppor�, C. L.  Frwderlchs . . . . . . . . 667, 938 Terminal socket, E .  W. G.  C. Hoffmann . . .  667, 980 l\fedlcmal vaporIzer, . C. B .  Tefft . . . . . . . . . . . 667, 961 'l.'hresher and separator, grain, P.  Habege r .  667 , 876 Metal forml.ng machmc, II . . L. GuJllne et  al 667 , 697 'l.'hreshing macbine, E.  W. Flagg . . . . . . . . . . . 668,041 Metal workmg mach me, HInckley & Ander- Threshing, separating, and cleaning peas, 
sou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,880 beans, etc. , mechanism for, C .  F. 

Milk heater, E.  Taege . . . . . . . . . . . . . . . . " . .  667, 809 Slone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 668�023 Mill. See WIndmlll. Tie. See Railway tie. MitCl: box. J. H .  Matson . . . . . . . . . . . . . . . . . . . 667,917 Time recorder, workman' s, J. Gardam . . . . . 667, 771 Moldmg clay, etc. , apparatus for, Rowley & 'l.'ire setter, M. A. Patton . . . . . . . . . . . . . . . . .  667, 734 'rill . . . . . . : . .. . . . . . . . . . . . . .  : . . . . . . . . . . . 667,954 . Tire setter, rubber, R. O.  Stutsman . . . . . . . .  668,067 Molding compOSItIOn, H .  Elmqvlst . . . . . . . . .  668,095 Tires, device for automatically Inflating 
Mop �vrin�er, J.  H. Johnson . . . . . . . . . . . . . . .  668 , 1 02 pneumatic, A. G. T. Of verst rom . . . . . . .  667,791 MOPPlllg Implement, tioor, A. S.  Mathers . . 667, 985 Tires, mixture for healing punctured, D. 
Motor. See Explosion and combustion motor. Mulqueen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667, 722 
Motor, L. Berger . . . . . . . . . . . . . . . . . . . . . . . . . . 668,002 Tongue or pole socket, C. Vanarsdall . . . . . . 667,833 Motor, J. R .  Daniels . . . . . . . . . . . . . . . . . . . . . .  667, �3 Tool holder, C. Pease . . . . . . . . . . . . . . . . . . . . .  667,735 Motor, H. F. Shaw . . . . . . . . . . . . . . . . . . . . . . . . 668 , 0,,8 Tool post, J. B. Haines . . . . . . . . . . . . . . . . . . . 667, 877 
Mowmg machine, M.  Jewell . . . . . . . . . . . . . . .  667, 706 'roath, artificial, F .  A. L. Murdock . . . . . . . .  667, 723 
Mul�iple .pIston engme, .C .  H .  Benton . . . . . . 667 , 760 Torpedo, raihva.\-�, W. W. �'eaver . . . . . . . . .  667. 813 
MUSICal lllstrument, strlllged, M.  Shelton . . 668,060 Toy, T. N .  Waller . . . . . . . . . . . . . . . . . . . . . . . . 667 , 751 
Musical instruments, tuning device for Toy bank, registering, J.  Schade, Jr . . . . . . . 667,955 

· strh1ged, E .  n. Brandon . . . . . . . . . . . . . . 668,13� Toy, spinning, E .  W .  Rlsbrough . . . . . . . . . . . 667 , 794 
N�II gnp, H. B . . Alhger . . . . . . . . . . . . . . . . . .  667 , 663 Transformer, Scfiwedtmann & Layman . . . . .  667, 996 
Nltrt;:.cellulose or SImilar substance and mak· Trap. See Animal trap. Bee trap. 

mg same, D .  Bachl:ach . . . . . . . . . . . . . . . . 667, 759 Trays, packing, 1...1 . McCarthy . . . . . . . . . . • • . .  668,048 
Nursery or toilet chan, folding, N .  P. Trolley mechanism, J. H. Cook . . . . • . . . . . . .  667,868 

Meade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667, 986 Trolley switcb, C .  P. Cornell . . . . . . . . . . . . . .  667 . 90:1 
Nut lock, W. R. Allen . . . . . . . . . . . . . . . . . . . .  667 , 758 Trolley wheel, Shaughnessy & Thomas . . . . . 668. 057 
Optometer, A: J. Cross . . . . . . . . . . . . . . . . . . . . 667,973 Trousers protector, C. L. Puffer . . . . . . . . . . . . 668,05] 
Package carner, F. J. Hanchett . . . . . . . . . . . 667, 906 Trunk lock, G. F. Harrison . . . . . . . . . . . . . . . .  667,907 
Pail, wooden, J.  l�. Taylor . . . .  : . . . . . . . . . . .  667 , 83 1  Tubes, manufacturing seamless, S. E. Die-
Paper, etc., machllle for makmg, Case & scher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,687 

Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667, 902 Tubing apparatus for manufacturing seam-
Paper making machine, Tompkins & Barnes 668,068 les�, S .  E.  Diescher . . . . . . . . . . . . . . . . . . . 667 , 686 
Paper thickness indicator, C. Beckh . . . . . . . 667 , 66.� Tufting machine, pad, D. E. Rowley . . . . . .  667 . 795 
Paper tube winding roller. H. }1\ Loscher . .  668, 107 Tungstakes makinl:" Holloway & Lake . . . . 667 705 
Pegging machinel J. E.  Bickford . . . . . . . . . .  667,860 Turning w�oden bobbins machine for R. ' 
Pegging machine horn, J. E.  :;ickford . . . . . .  667 , 928 W. Jones . . . . . . . . . .  : . . . . . . . . . . . . .  : . . . . 667. 981 
Pencil holder, J. 1'. Call . . . . . . .. . . . . . . . . . . . 667, 968 Twine holder, W. G. Esch . . . . . . . .  667, 769, 667 . 820 
Piano, mandolin, hanj o and gUItar attach· Twisting machine, J.  E .  Tynan . . . . . . . . . . . . 667 , 8 1 1  

ment, T. P.  C o o k  . . . . . . . . . . . . . . . . . . . . .  667, 972 Twisting machine stop motion, J.  E.  Tynan. 667 , 8 1 0  
P!ano t.rap work,  G .  H. Fox . . . . . . . . . . . . . . .  668, 143 Type making machine, P. G.  Nuernberger . . 667, 790 
PIle dnver, S. H. Blowers . . . . . . . . . . . . . . . . 667, 669 Tvpewriters combined indicator and paper 
P�n. See Knot pin. - holder for, E .  H .  Eldredge . . . . . . . . . . . .  667,690 
P!n holde�, M. Burkart . . . . . . . . . . .. . . . . . . . : . 667, 673 Typewriting m achine, IJ. S.  Burridge . . . . . .  667,929 PIpe cuttrng tool, A. E. A . . Wathler . . . . . . .  667 , 857 Typewriting machine, F. E. Heath . . . . . . . . .  667, 773 
Pipe wrench, P.  }J. Sands . . . . . . . .  667, 852, 667 , 853 Umbrella notch, W. E. Moulton . . . . . . . . . . . .  667, 719 
Planter, corn, Alth�ll� & Hesselm�nn . . . . . .  667, 900 Umbrella rib and stretcher j oint, W. E. 
Plate accessory, ChIld s, G. Bergwltz . . . . . . .  668,004 Moulton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667. 720 
Plate and stove lid lifter, combined, H. M. Umbrella stick, W. E. Moulton . . . . . . . . . . . .  6Gi , 721 

Evenstad . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667 , 691 Valve automatic cut olr, R. E. Vall . . . . . . . 6G7 , 9fl:: 
Plow point, detachahle, C. A. �Teimer . . . . .  668,000 Valve: flushing, W. J. Pine . . . . . . . . . . . . . . . .  667, 951 
�low stl?soil attacbmC'nt, R. :: Miller . . . . . 668, ] ] 3 Valve, globe or other, N .  C .  Locke . . . . . . . . .  668, 012 Plumoer � appliancp ,  H .  N .  lurk . . . . . . . . . . 667 , 9 1 3  Valves, protecting device for spring pressed, 
Pokc, am.mal, Specht & Tieken . . . . . . . . . . . .  667 , 959 I-I. Stein . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  668. 0H5 
Postma l'klll g and. stamp canceling machines, Vapor burner, J. A. Densmore . . . . . . . . . . . . . . 667 ,974 

fpt'd . IlH�challlsm .for, J.  E.  Wright . . . . . 667 , 754 Veh icle attachment, motor, B .  E .  Dakin . . . . 668,009 Potato (hgglllg macblll(" C .  J.  Moulton . . . . . 667 , 890 Vehicle frame motor, Ha tcber & Packard . .  667 , 909 Po�ato ,sorter, E.  Taylor .. . . . . . . . . . . . . . . . . . .  667, 746 Vehicle, moto;, W. A. Hatcher . . . . . . . • . . . .  667 , 9 1 1  Pnntel' s cbase, C .  E .  MIller . . . . . . . . . . . . . . . 667, 946 Vebicle, motor, W. O .  Worth . . . . . . . . . . . . . .  668,073 Prlllter ' s  galley, C. J. Blair . . . . . . . . . . . . . . .  667,862 Vehicle motor, ,\V. O .  Worth . . . . . . . . . . . . . .  668,074 
Pl'illtf'l" ' S  qnoin, E.  L .  Wilson . . . . . . . . . . . . . 668 , 072 Vehicle' road, C. A. Immler . . . . . . . . . . . . . . .  667 , 881 
Pr�nt!ng dev!ce, h.and, F .  B.  R.  Unger . . . . .  668,069 Vehicle' running gear, Garrels . & T<1mball . . .  667, 875 Pnntlllg devlc�, tIcket, A. A. Bryan . . . . . . .  667, 672 Vehicle steering mecbanism , H. S .  Ingalls . . 667,842 Printing- machme, envelop, C lymer & Wie-

r:: Vesspls at sea, apparatus for coaling, J. E.  
· !;and . . . .. . . . . . . . . . . . . . . . . . . . .  668,034, 668,030 Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668. 071 

Pnntlllg machmes, automatic apparatus �or Voting machine, G.  "'. C roziP'· . . . . . . . . . . . . 667,682 
· f�,pdin� sheets of paper to, M. Koemg- . 667 , 7] 4 Voting machill�, W .  A. Swurf'Il . . . .  667,806, 667, 807 I� l"�nt�ng prl'ss, L.  C. Crowell . . . . .  667, 679, 667 , 680 'Vagon, dumping, G .  K antz, Sr . . . . . . . . . . . .  667, 707 1 l"lntHlg' press, A .  Reid . . . . . . . . . . . . . . . . . .  667, 923 �ragon seat, adjnstabl p ,  H.  Dubamel. . . . . . .  668,0:=t8 Printing press feed attacbment, T. L. Call- 'Vall bracket and scaffold framp, S .  Jessup. 668, 1 28 

Print�I�� P;'��s ' ·th·r��� · '�ff" �tt��h�c�t," ' S: 667 , 765 ��:�he�ac���eho
c;���u���'Sh�;. 

HB��h ·�v·�sh·�r·. · 667, 701 
Halvorson . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 667, 672 \Vatering fountain automatic stock, J. N. Printing upon round objects, mach me for, �IcGuire . , . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  667, 789 R . . B. Kirkwood . . . . . . . . . . . . . . . . . . . • . .  ��:��f Weighing and sorting machine, G.  �'. Engle-Pro

l
j ect

l
lie ton

l
g me'1'anls� , .T. H. Cook . . . . .  

668 001 mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667 , 977 Pu ver zer, p ow, . nc erson . . .  . . . . .  . . . . . , . 'Yeighing device, box with connected, S.  PU!lching apparatus, Tucker & Pross . . . .  , • .  667, 926 -Weiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,835 
�:::ll 

cr;:;�;ii:ri;,
g ��vl�: t�g:� . .  ��:·�� : : : : : : :  ��+:g:� Wheel attachmcnt, E. C. Fremaux . . . . . . . . . 667, 937 

RaU Jolllt, W. 11. Btown . . . . . . . . . . . . . . .... . 661,001 (Continued on page 125) 
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I I  St " Foot and 
ar Power 

Screw Cutting AU�!��tiC Lathes 
FOR FINE, ACCURATE WORK 

Send for Catalogue B. SEN"r4 FALLS MFG. CO. G9S Water Street, Seneca Falls, N. V., U. S. A. 

ARMATURE WINDING, RIGHT AND 
Left Handed.-An important paper for all amateurs. 17 
�1�

s
�
r
i���8pri�ec�����r�� F�;:!{I�Ct� M����·��.���� 

all newsdea]ers. Send for catalo� ue. �E .'G INE.&. FOOT) M A C H I N E.  S H O P  O U T  F I TS . I' TOOLS AND SUPPLIE !,,'J"R'ff"' ATHEs. :'[BAS1IAN lA1Hl CO '��,m���� ,sci 

Tells About Tools 
A perfect encyclopedia of tools in use 
in every trade and profession with 
prices and di�counts of same. 

Montgom e ry & Coo 's 
Tool  Catalogue .  

510 pages. well printed. CopiouMly 
i l lustrated. A valuable book of refer
ence for everybody interested in 

tools or macll inery. Mailed for 25 ce"nts, sent to 
M O N T G O M E RY & CO . , 1 0 5 F u lto n  st.,  New York C ity . 

There is never any question 

about the quality of a 

B .  F. B AR N E S 
U P R I C H T D R I LL. 
'I'he tool here i llu�trated is our 2O-inch 
Dri l l  and we jZuarantee it to drill up to 
1 inCh in steel and 1� inch in cast iron 
at a good gait and without strain. 'Ye 
bui ld larger sizes and will be glad to 
�end lul l data on our entire line to 
interested people. 
H. F. HAnNES co., Rockford, IU. 

\Vhct'ls. detacha hlp trpud shue for vehicle, 
'Yorth & DUlla h18()1l . • • • • • • • . . . • • • • . • • •  

\Vhepls, lUak ing HI' t t' l l S i u l I .  A .  A .  'r isll a lt'  . .  
'Yilld i l lg m (\ c'11 i l l t ' l  V .  t ; .  1 1 H z a  I'd . • • . • • . • •  , • 
'Vi ll lli llg Ill ueh i ll t ' , '1'. I I .  �aVt ' I·,\' . . . . . . . . . . .  . 
\\� ill{llass, D. ll. Coudill , . . . . . . . . . . . . . . . . .  . 
\\' i wl m i ll,  '1' . �,  B a l·w i s  . . . . . . . . . . . . . . . . . .  . 
\Vi ndlow lock ing dt'V iel', )1 . E. Rpid . . . . .  , . 
\Yire splict'l', E. F iguprt'tio . . . . . . . , . . . . . . .  . "' i re strptelll'l', C, l�. F l'r · . . . . . . . , . . .  , . . . •  
\Vin--work ing tonI, N .  J .  Ta tt'  . . . . . . . . . . . .  . 
\Vooll-})l'l'sl'rving appa ratus , U. Tsehurl. . . .  , 
'Yooden vl'ssl'l, ( t .  Ross . . . . . . . . .  , . . . . . . . .  . 
'Vood-workillg UlllehhlP, H. W. Morgan . . . • .  
"Trench. See Pille Wl'l'IWh. 
Wrench, C. H. Noble . . . . . . . . . . . . . . . . . . . . .  . 
'Vt'ench, rr. E. Smythe, . . . . . . , . . . . . . . . . . . . . 
Yeast-manufacturing apparatus, B. Barbet . 
Yoke center, neck, F. E. Lack . . . . . • . • . . . . . 

DESIGNS. 
Automobile frame sock('t piece, II. 1.1. 

Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bag, leather chatelainf', L. Samlel's . . . . . . .  . 
Bicycle handle bar, E. !\!eCoy . . . . . . • . . . . . . .  
Bie,rcle saddlp, B. F. "'h('('ler . . . . . . . . . . . .  . 
Bottle, M. UheinhauPI'. , . . . . . . . . . . . . . . . . . .  . 
Bottle, mncilage, H. 'V. :-;('attt'rgoOll . . . . . . •  
Box blank, C .  Eng-berg " . . . . . . . . . . . . . . . . . . 
Bracket, 'V. ::\1. Shradf'l' . . . . . . . . . . . . . . . . . .  . 
Buckle, halter, C. II. Thorp . . . . . . . . . . . . . .  . 

U()8,07G 
(Hi7 , l U i:! 
UUi ,Hi� 
tjI i7 ,H!):� 
t itiS,U!);� 
OH7 , !H;;:J 
tit).\{ , o t u  
t iW, , 1 12 
I �I :� . I �:!; :  
ht H , S • •  -l 
t ili7, x:::l 
Hij7 , ! lrl;� 
(i{i7 , S-l7 

OOS, 1 t t1 
tjti7 , 7-l: ;  
t)(�.(Jsu 
filij , SSfi 

:;-1 ,071 
: �"' .Ol j ( i  
:�-l.072 
a "' , t )i::  

��j ; :!:;i 

Button, J. D. Phillips . . . . . . . . . . . . . . . . . . . . . . 

:�"' , I )l i-l 
:14, I IX:l 
: :-l .ot)."'1 
:�"' , ( )':IS 
:�-l. Oti;) 
:�-l,()70 

Candy tray, }<�. \V. Cnul(> . . . . . . . . . . . . . . . . .  . 
Cock('ye, I. J. D. Fairhurst . . . . . . . . . , . . . . . . 
Curtain pole holders, hrackpt or SUI)port for, 

H. H. Beck . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Door stop, doublp, J. 1\1 . 1II1 n 8('11 . • • • • • • • • . •  
Eyeglass case, 'V. Zoerh . . . . . , . . . . . . . . . . . . . 
FloweI' stand , J. Beck . . . . . . . . . . . . . . . . . . . .  . 
Fumigator strand snpporting carll ,  J. \Y. 

Castle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Harne attachmf'nt, R. Dodson . . . . . . • • . . . . . .  
Hurness rosette, G .  \V . )[001'('8 • • • • • • • . • . • . •  

Hinge, H. rr. Bush . . . . . . . . . . . . . . . . .  �4, OiS, 
Hook, 'V. II. Bpnhum . . . . . . . . . . . . . . . . . . . .  . 
Illcum] {'scent m antle snpport, :\1. Hersko-

vitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lamp, etc . ,  incandesC't'lIt g a s  a rc, IJ. T. 

Alton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lawn roller bandle, R. \V. "�hit{'llU l'st . . . .  . 
Lt'ver handle, C. l\[or l' il l . . . . . . . . . . . , . . . . . . . 
:\Iugs, blank for imit H tiol1 , O. £oJ. F i ek . , . .  . 
Pnpf'r clip, C. W. l\loWPIl . . . . . . . . . .  , . . . . . .  . 
Plit' l's, (ltC. , member for, F. C. M('Cla l'y , . .  . 
Plows, ptc.,  brace fOi' t 'Vl ' l 1Pl'S awl I 'qnaliz-

PI'S for, J. T. R. G l't't'll . . . . . . . . . . . . . . .  . 
Sewing machine IH'esspr foot, lpather, G. L. 

l'if'rc(' . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . .  . 
Rilversm i t h ' s  stock, P . . 1. Gordon . . . . . . . . .  . 
Spoons, forks, etc. , hUlHlle for, 'V. A . 

Jameson . . . . . . . . . , . . . . . . . . . . . . . . . . . . . • .  

;�-l, OX2 
:14. 0XO 
:�-l , O;'(j 
:H,mn 
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" Profitable Poultry Keeping 
I N  ALL 1 '1' 8  B itA S CUES." This i s  the t.itle and theme o f  U�Il' new Y�ar Book. l:ontains l\fi 

8 11 ' . �oo new and origillal illustratiuns of be�t pou!try tarms.buIldlngs.etc . .. l l l  t.lle coun
fl�::

es
be�IS �ith every phase of th� poultry industry in an lIlstruetlve and P:���i������l�� ��{: 

Treat� al.�� �f �he . fa!""�I;l
s
l'��:lll�:�I�

s- CYPHERS INCU BATORS� �atch any .othe.r in 
three �)�

r
l�;;� lt;:;�

t
��a�����e�y l'efU�ded . . S:rlt for l.oe in stamps. Ask for book E�4: Cl

l
rcu

l
a
N� 

PvwS tree. sif��"':-l�!;��" e ,\t1dress nearest office. CY Pll.E.RIS l � {) U B A'lOJt CO., llo8ton,Mu88.t n ay au t . . , caao. 

COLD MEDAL PARIS AWA R D E D  AT 

Expositi on ,  
1 9 0 0  

Handsome I l lus
trated Catalogue 

mailed 011 request 

UNDERWOOD 
V i s i b l e  W r it i n g , U n iversal Keyboard , Speed.  Touch . 

W A C N E R  TY P E W R IT E R C O .  
l S 9 11on roc S t . ,  Chh·ogo. 218-220 U'wny, )oi (" w  York. 

"2,, T w elft h �t.,  X. "r . ,  \\�u",hlllgtOIl, n. C. 

(b� (y,,�writ�r €xcbang� 
1� Barclay S I . .  NEW Y O R K  
1 2 4  L a  S a l l e  S t . .  C H I CAG O 38 Bromfi e l d  S t . .  B O S T O N  8 1 7  Wya n d o i t e  S t . .  

K A N S A S  C I T Y ,  M O .  
2 0 9  N o rt h  9 t h  s t .  

ST. L O U I S ,  M O .  
4 3 2  D i a m o n d  S t . .  

P I TTSB U R G H ,  PA. 
3 West Balt i m o r e  St . ,  

BALT I M O R E ,  M D . 
5 3 6  C a l i f o r n i a  St . ,  

S A N  FRA N C I S C O .  C A l .  
We wilJ save you f'rom 10 

to 50% on rrypewriters of al1 makes. Send tor Catalogue. ----_. _ _ ._- ---- _ . . . -

LAT H E S  Stool pf'destal, piano, P. II. york . • . . . . . . . .  
Stove, 'V. V. Robinson . . . . . . . . . . . . . . . . . . . •  
Tablp, F. Violette . . . . . . . . . . . . . . . . . . . . . . . .  . :14. OR;; 

C U Y E R ' S  P AT E N T  :H. ono 

FOR 
C U N S M I T H S ,  TOOL 

M A K E R S ,  E X PE R I 
M ENTAL A N D  R EP A I R  
W O R K ,  ETC. 

Send for Illu8. CataloQ. .;;i��'���'!. W. F. & J n o .  Barnes C o .  
1999 Ruby Street, 

ROCKFORD. ILL. 

Tplepholle stand hrllekl't, R. V. Griggs . . . .  . 
TOII� lllollifiel', 1,\ n. Rro(·k . . . . . . . . . . . . . . .  . 
"�indo\v screen drum, l'olll 'r, B. B. Cl'ockpr. 

TRADE MARKS. 
Alcoholic liquors, cprtain nanwd, Highland 

Bottling Company . . . . . . . . . . . . . . . . . . . . 
BrllShf's, Flol'l-nce MUl1ufaetul'ing Compa n y .  
Butter, Bartram Bros . . . . . . . . . . . . . . . . . . . .  . 
Cigal's, cigart-ttes, and slUokiHI; tuhaeeo, 

�i::�;i� : DESULPHURIZING FURNACE. 
34,0�1 Latest, Cheapest and Best. 

f}lakes th e place of Heap 
or Stall Roasting. 

Saves time and money. 
Write for particulars. 

Casilia 514 LEli A .  PE RU, S. A .  

Gaso l i ne E n g i n es . !!4 to 45 H. P. $,00 lip. 
G r u n d  Itnpld fll (�U'" 
]�nKhlt' f.\: \. :u·ht "'0.,  
� r u n d  Unpidfll, lll(·h. 

$1 Y E A R LY FOR R E PA I RS .  
Ul Porto Riean-Amel'ican 'I'ohaeco Co . . . . .  

T t  has been foun d  that it costs a 
::: �m,Sn l ,  :�5, �m2, 
;:;.. Clothtng, outer, Treacy, )Iorris &, Co . . .  , . . .  � Fabrics, cprtain namN], L. D i n k plspi('l & 

35,89:� 
:cI(j,S77 

MORROWCOA ST E R ���e,�t':I�rl�: I IE��I�;�� ��ep-,, __ .,"_ 
repair. That speaks we l l for 
thdr superior lIlake and 
dutahi l i t y ,  doesn't i t . 

..-: Sons . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . :m, sso 
35,BOl . . B R A K E .  

Thl;"re is 110 llL(,re n01l1kal or serdceaLle enghH� made for mines, 
q u a r r i e s ,  doeks, etc. MUl"h ,: h e It. p e t  than 
steam. Both frietion and 
geared hoist ti to 1 5 0 h .  p.  
Weber Gas & Gasoline 

New M icroscope for Nature Study 
and for use in t.he Examination of Ores, Metals, \Vools, Fibre, etc. Queen Acme  No .  6 tt;�. Jb1���1�� ;i

n
V� 

ing power of about 100 diameters, 1 set of 
12 prepared slides of inseet par!,s anLl other 
interesting specimens, all in case, $16.00 

l:r Ask your nearest Optician for it.  
" ' .  Q U E.E N. & C O . , I N C.  Ii· ' Optical and SClcnttOc Instrument Works. 

Write for Circular. 101 °ii�h�rlt\UH�·.', ��!!a
yo��: 

THE BICYCLE : ITS INFLUENCE IN 
. Healtb and Disease.- By G. M. Hammond. M.D. A val
ullble and interesl ing paper in which the subject is  ex-
�t�
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'1'0 be h ad at this office and from all newsdealers. 

A Marvelous Machine ! 
Watcb tbe wonderful work 

��;d �lp�uMMe�a�L���� 'I'hl'eads nipples of an sizes. So sw iveied that it can be reversed an
�

iPe cut otf close 
��

g
��P£���d �tfl�n ���hr�� i �  in motion. Send for Catalor"" . THE lllERRELL 

���e�t,
CJ!';ie�:

,
1 Ji:t��iss 

Acetylene Gas L ighting 
Reduced t o  t h e  most 

Efficient, !'lafest, !'limple 
anti Economical Use. 

We guarantee our machines per. 
fecny automatic in action, to ex
tract a l l  the gas from the carbidcl, 
and ab80Jut.cly no over production 
�ro���6�f3:' Of

A
pi��

o
U
e
gj��;�i�:r�� 

Standard sizes 10 to 150 l igbts. l<;x
elusive territory given to responsi
ble agents. Corr�spoud with 

N IAGARA FALLS A C E TY L E N E  GAS MACH I N E  
Niag ara Fal l s .  N .  Y .  a n d  Canada. 

l; U  . .  

THE AUTO-CAR B U R ETTOR 
made upon a new principle furnishes a reli
able explosive mixture. Easy ignition sud 
U:e

a
s
t
��y e:la��l�M

i
grgas�PneP�Tt� ���!Es��: 

EspeCially adapted to automobile and cycle 
motors. Our cu -tomers say it is the best 
Carburet tor in the market. We make also 
tbe Register Valve for controllin" the 
flow of 1l8soline or other fluids. Write us 
fOr

j��
s lv\:bRoiV� 0:jj�W�¥§tg.Ot80. 30 W. Washinlrton St., Chicago, Ill . 

TH E J O H N S O N  ROTARY P U M P. Simp1e of construction, positive in a�tion, easy and quiet in ope-
��

t
��ng E:�:g:

a
��r. :g::�

e
�r�� glucose. acids. starch, �Iue, varnish, COin and water, malt, etP l...arge sizes f , )r irrigation. 

. Ma�e as a belt or stesm pump, or cor:ubmatlOn. or operated by electric motor or gasolin e enJ!ine. !,-l3.nufadured bv 
DAVIS.JOHNSON CO • •  Station V� CJIICAGO, ILL. .lame. II. Robley, Agent. 95 Llbeny St., N. Y. Clt;r. 

PIonI', wh(-at, L. 1\1. Pase-hull . . . . . . .  :�G , nOO, 
II�ood, nllJnminous nourishing, Dr. L i l i t' n fpld 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hair ton ic, It�. K. Jonps . . . . . . . . . . . . . . . . . .  . 
l l l �pct poison, Jpnkills HI'O� . . . . • .  , . . • • . . • . .  
I ron hollow warp, wrought, 111'1'111:111 ",Ynp-

1)('l'llHlll Gpspl ls('ha ft mit Bt'�t'hl'll n k tPl' 
l-laftnng . , . . . . . . . . . . . . . , . . . . . . , . . . . . .  , . 

Lllxativp COlllllOll lHls:, liquid, Californ ia Fig-
Sirup Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Linimpnt, Brown & l\1illt ' l' . . . . . . . . . . . . . . . .  . 
)It'ats, cured, T. M. Sincla ir & ('0 . .  :�;' . ! lO:�, 
Photographic lens, whIt! H n glt', L. .1. R. 

Iiolst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pnl'gativ(� compounds, liquid, C a l i fo rn i a  F i �  

Sirup Co . . . . . . . . . . . . . . . . . . . . .  , . . .  :�;" XSG, 
Rpm('tly, rhpumatic, Wright l\lNlici lH' C0111-

puny . . .  , . • . . . . • . • • . . . • . . . . . . . . . • . . . . . . .  
Uuhhpl' lJoots and shot'S, ApsIl'y RlilI1 IPl' 

Company . . . . . . . . . .  , . . . . . . . . . . . .  , . . . . .  . 
Sugar a nd sirup, Glucns,' Sugar Rt'tining 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Suppositories, It"', Full!' !' , . . . . . . . . . . . . . . . . .  , . .  
Undt'rwpur, silk, 11'. C .  HaYHgt' . . . . . . . . . . . .  . 
'Vhiskif'S, Slatpr, Hotlg'PI' & ('0 . ,  . . . . . . . . . .  . 
'Vim's and liquors, Goltlhl ' l'�, BowI'n & Co . .  
'Vines, white, E. I{ressIlla llll & Co . . . . . . . .  . 

LABELS . 
"Baldwin's Waterproof Blacking, " for shoe 

blacking, H. Bald\yill .. , . . . . . . . . . . . . . . . 
"Bull Fight, " for popcorn , Goodman Prod-

uee Company . . . . . . . . . .  , . . . , . . . , . . . . .  . 
t lFirst Shot, " for sho(>�� Hkhal'dson Bros. 

Shoe Company . . . . . . . . . . . . . . . . . . . . . . .  . 
" For u Tooth Ache "!oOlI 's Compositulll , "  

for a medicine, C .  Napoli . . , . . . . . . . . . .  . 
" Frank JOIWS Brewin� Co. Ltd. l-Iompstpad 

Ale ,"  for alf', Frall k JOIH'S Brpwing 
Company , . . . . . . . . . . . . , . . . . . . . . . . . . . . . 

"Frank Jones Brewing Co. Ltd. India Palp 
Alf' ,"  for ale� Frank JOIlPS Brpwing 
Company . . . . . . . . . . . . . .  , . . . . .

. . . . . . . . . 
"Frank Jones Brewin� Co. Ltd. Nourishing 

stout ,"  for porter, Frank Jones BI'PW-
ing Company . .  , . . . . . . . . . . . . . . . . . . . . .  . 

" Goldf:'n P(�acock, " for tpa, Milliken, Tom-
linson Company . . . . .  , . . . . . . . . . . . . . . .  . 

"H-S-Kp, " for a disinfectant and df'ooor-
iZf'r, H-S-Ke Chemical Co . . . . . . . . . . . . .  . 

"L. Brnnswick, the L R CUt· .... ," for a medi-
cine, L. Brunswick . . . . . . . . . . . . . . . . . . .  . 

" � iugara. " fOI' hams, A. E. von Cotz-
hausen . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

"Opalescent Apple,"  for nursery stock, Mc-
N a ry & Gaines . . . . . .  " . . . . . . . . . . . . . . , . 

"Palace Block / '  for coal, Salt Fork Coal 
::\lining Company . . . . . . . . . . . . .  , . . . . . . . 

"Rpx, " for cu red meats, A. E. von Cotz· 
hausen . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

"Runnymede Pure H:n�, " for whisky, R. 
F. Balk2 & Co . . . . . . . . . . . . . . . . . . . . . . .  . 

" Sour Remedies, " for a mpdicilw, L. ",V. 
Sauer . . . . . . . . . . . . . . .  , . . , . . . . . . . . . . . .  . 

"Superba, " for coiI('p, l\Iillik('II, Tomlinson 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"The Life Line of Health, " for bottl"d 
bf'f'r, A .  von Cotzhllllspn . . . . . . . . . . . . . .  . 

"The Life Preserver, " for infllnt and med
icinal foods, A. von Cotzhausen . . . . . . • .  

PRINTS. 
" D r .  Pierce ' s  2 Sheet Rongh Rider," for a 

35, S!)!) 
R!),xx", 
H5.kS:� 

:1G, RSr. 
:�r • .  XHO 
:m, nO-l 

35,RSl 

36, 887 

:3G,8S!) 
35, 87n 

n!), SD8 
:{;), SSS 
ari , H7S 

;tg:�g� 
35, 1:>[)4 

8, 1 1 6  

8 , 1 1 7  

8 , 1 1 5  

8, 129 

8,121 

8, 122 

8, 123 

8, l l !) 

8, 1 24 

8, l �r; 

:" / '  , FITS ANY CYCLE, I 0 0 , 0 0 0  I N  U S E  • ADDS PLEASURE AND  SAFETY- A LL DEA LERS  SEll  THEM.  
R I D E  50 MILES -PEDAL O N LY 35 .  ECL IPSE MAN UFACTUR ING  C ?, EL�'h� AXN �. SEND FOR BOOKLET.  , • 

H I G H EST EFFIC I E N CY 
attained in the 

STO VER  
GASO L I N E  

EN G I N E  
The best is always cheap· 

est. IV1·itc jor prices. 

STOVE R  E N G I N E  WO RKS,  F R E EPORT, I LLo 

T H E  M I ETZ & W E ISS K E R O S E N E  
has been solved for the rider who hal 
G & ] Tires on h i s  wheel. 

They h a \'c  t h e  l i fe ,  e l a sticity and 'Casy 
riding q ualities o f  all other good tires,  
and when punctured are easier to mend. 

Detach from rim, repair the leak , go on 
your way rej oicing.  No plugs, perspira
tion or profanity. 

Simple, i sn 't it ? Aod it's just as easy as it sounds. 

0 &  J TIRE CO. ,  Indianapolis, Ind. 

� • •  , . .  ' Y "  • •  , .  

GERE GASOLINt ENGIN E S  -=-""1�r"j":m S IMPL(15T BOAT ENG INES  MAOE 
"l I CAB I N ,· o O D E N B OATS .. �'''''i!'�''';'ive�l.tNbINf C A liT INGIi. BOAT f"RAMt6 -.Gto H.GERt  YA '"l'-VNCH Wk>. CAT FOR 4 S TAMPS 6 R A NO RAPIOS. M I C H I GAN.  

Wt baot an Tnqulry for Your 600ds 
mediCine, R. V. Pierce . . . . . . . . . . . .  , . .  . 

"}!'lufi'ed Rugs," for rugs, Ann Arbor Fluff 
Rug Co . . . . • • • . . • . . . . . . . . . . . . . • . . . . . . .  

"Ramon ' s  Brownie Calf'ndar, " for medi
cines, Brown Manufacturing Company . .  

�02 very often, and if we only knew your address, we could turn over to you inquiries 
300 by the hundred that come pouring into our office daily. 
301 

A printed copy of the specification and drawing f'f 
ally patent in the forp�oing list, or allY pat('nt in 
print issued since 1863, will be furnish(�d from 
this office for 10 cents. In ord{�ring please statl�  
the name and numher of th� patent desired, and 
remit to Muun & Co., 361 Broadway, New York. 

Canadian patents may now 1w obtained by the In
ventors for any of the tnvpntions named in the fore
going list, provided th('), ure simplf', at n cost (.f 
$45 f'aeh . I f  complicat('(l the cost will be a little 
mor{'. For full instrn('tinns addrf'SS Munn & Co. , 
361 Broadway, New York. Other foreIgn patents 
may also be obtaIned. 

R�ad tb� H Busintss and P�rsonal Want" £olumns. 
There you will find inquiries numbered. Read them carefully every week , and if  
you can furnish the goods required , write us at once, G I V I NG THE NUMBER OF 

THE INQUIRY every time, and we will put you i n  cOlllm11 n i cation with the partie� 
desiring the infomlation . You may get an onl er or m a n y  orders by simply read
ing our BUSINHSS AND PERSONAL \V ANT COLUMN S  every week. 

© 1901 SCIENTIFIC AMERICAN, INC.



T H E  E D I S O N  
PHONOGRAPH 

The Acme of Realism. 

Perfect Reproduct ions of Sound 
are obtained b y  using EDISON RECORUS and 

GENUINE EDISON PHONOGRAPHS 
Nine Styles. From $ 1 0.00 to $1 00.00. 
CataloKue" everywhere. All dealers. 

NONE GENUINE � THIS 
WITHOUT � a Cd� TRADE MARK 

NAT I O NAL P H O N OGRAPH CO. , 1 35 Fifth Ave .. New York 

ONLY$12.15 ��!!�����:�L $1.00), cut out and re
turn this ad . . Mention 
No. 87L, and we will 

nd you this H A N D
O M [  ROLL  TOY O A K  [SI by freight, a, 

u.  D . ,  subject to 
e x a m in a t i on. 
Yon can examine 
it at your near
est railroad sta,.. 
tion. and if found 
perfetti,. utls(at'!. 
tory and exactly 
as represented, 
the .reeted Talue 
you tIIver Ii." or 
heard or, the equal 

or desks that others sell at almost double the 
prlee, then pa,' lhe rallroad agent $12 15 Slid freight O(lR SPECIAL OFFER PRltE, • elt.rge�. The 
desk weighs about 180 pounds, and the freight for each 
100 miles wil l be about 50 cents j 500 miles, a.bout &;1.50. 
THIS DESK �i�flt: i�J�iel�?!�;e��il� i:�ie':l�e��kf;b:!�� 
tlrully finished in antlqm·, full !fini!:5hed back, extension 
slides. quarter sawed sycamore pigeonhole case, combi
nation lock on drawers, spring lock with duplicate keys 
on curtain. 3 drawer� on left side, lower partition for 
books, book closet on right hand side. drawen'l. peneil rests 
and card rackls ln Interior,desk hand polhhed. dust proofcnrtaln. 
THESE DESKS �f

e
t�:���C;:St��d

r
b:::d�e;:��k� 

ers in this country. t:n>ry desk it. put out under the manu
facturer's RIISDINO GUARA� TEE, and our 8pee lal $12.15 
price barely eovf'rs the cost or material and labor, with but 
our one small percentage of proflt added. Addrellli, 
SEARS, ROEBUCK &. CO., CH ICAGO, I LL. 

A COMPLETE 

Electrical 
An inexpensive library of the best hooks on 

Electricity .  Put up in a 
n e a t  f o l d i  u g  box, as 
shown in cut. �'or the 
st udent. the amateur, the 
wOl'k:-)hop, the e]ectrical 
e ll g i n e e r ,  schools and 
coI J eg-e8. Comprising flve 
books, as follows : 
Arithmetic of Electricity 

138 pa!<es, . ,  , $UX) 
meetrie Toy Making, 140 

pages, ' , , . . $1,OU 
How to Become a Suc-���:�I 

.
E�ec�r �ci�n$l� 

Standard F.lectrical Dic
tionary, H82 pages, $3.00 

��]ectricity Simplified, ],18 
pages. ' , , .  $1,00 
A 1'lll !!able and lnd'isptllsable addition to every library. 
On .. (�reat �pecial Offer.-We win send prepaid 

the above five volumes, handsomely bound in blue cloth, 
:��t���e[nl�tteeni�s't���o�,C!�Si�is;��f!fOj£!�u��d Prke of $�.OO for the complete set. The regular 
price of the five volumes is $7,00, 

MUNN & CO. , Publishers, 

361 Broadway, New York. 

1 $13 1,000,000 
IN DIVIDENDS. 

Eqnal, according t o  �he last census, t o  practically $10 for eal',1l t'aIl l l ly 111 the l�nited �tate8, was dis
hursed by tl�e m ines and m i n ing- industries of our 
eOllntry durmg the past year OiOO), a nd of those 
Receiving' these Enormous Dividends 

Over 2 ,000 were Paid by Us 
being stockholders i n  the several dividend-paving 
m i nes of whieh we are the sole fiseal agents,�and 
whieh we have financed during the year, the 

Highest Being 35% lowest 1 2% 
on the amount invested i n  the stoeks, and a mueh 
larger ratio of profit on tlleir ('ash market value at 
the present time should any olle liesire to sell. 

O ilr Pallll,hlets of \Vork i n J{  l\l ines, first 
issues and d ividen d llay el"l'I, latest rellorts 
B O O K L E T  A B O U T  O U R S Jo� L V E S ,  ex-
1>lain ing in detail o nr snccessful l>lan of 
seellr i n g  for out' (�ust()mers the large 
})I"ofits I)f le�ithnate J u i n i n g  i nve�tntents 
w i th the rish: of loss pract i cally ohviatf>:d . 
also C 0 1U BINATION ORDEIt BLANK 
which divides the i nvestlnent aUl o u g  
dividen(I }layer,·- lo l l d  first issues, i n suring 
large and regular incollle, ,v ill be of i n 
terest to i n vestors d(�siring Inore than 
u s u al return s for surplus funds, tuailed 
fl't_'e w ith explanatory letter o n  request. 

DOUGLAS, LACEY & CO. ,  
BANKERS AND BROKERS, 

66 BROADWAY .t. 17 NEW ST., NEW YORK. {C LEVELAN D : The Cuyahoga Building, 
B O S T O N : I nternational Trust Co. Bldg 

BRANCHES P H I LA D E L P H I A :  The Betz Building, 

�:.I£���� : rli,
l
l�e �

i
::�ll��d�Ul��\YNing. 

I c itntifit �mttitan. 
S I XT E E N T H  R E V I S E D  A N D E N LA RG E D  E D IT I O N  O F  1 90 1 .  

� The Scientific American � 

Cgclopeaia of Receipts, Jotes ana �uenes. 
1 5 ,000 

Price, $5 .00 in Cloth. 
RECEIPTS. 

$6.00 in Sheep. 
734 PAGES. 

$6.50 in Half Morocco. Post Free. 
This work has been revised and enlarged, 

900 NEW FORMULAS. 
The work is so arranged as to be of use not only to the 

specialist, but to the general reader. It should have a place 
in every home and workshop . A circular containing full 
TABLE OF CONTENTS will be sent on application. 

Those who already have the Cyclopedia may obtain the 
'1 90 '1  A P P E N D I X .  

Price. bound i n  cloth, $ 1 . 00, postpaid. 
M U N N  & CO., Pub l ishers,  36 1 B ROA DW AY , N EW Y O RK C ITY . 

NEW YA N K E E 
D R I LL G R I N D E R .  

Requires on ly OX E  adjustment to grind any size drill within range of the 1ll1:ll'hine. 
S I M PLEST. FASTEST AND BEST. 

Gage Jaws and Calipers done away with, 
Saves time, breakage and wear of Dri lIs. 

W I J,llARTU & ll O R ll A :\  CO .• 

) 53 Canal St" Grand Rapids, lII(·h., l�. S.Ao 

YOU MAKE $500 A DAY EAS't 
Gold, SlIver, NIckel Bnd Metal Platlne. At home or traveling, taklngorderA, using, selling 

Prot. Ora,.'. !laehiuell. Plates Watches. 
Jewelry , T&bleware, Bicyclea, all metal 
goods. NO EXPERIENCE. Heavy plde. 
Modern methods. No toys. WI" do plat
ing, make outfits, all sizes. Complete, 
an tools, lathes, mAterials, etc., ready 

I for work. The Royal, new dipping 
teach you the Art, furnish secrets, 

"" _:�'----,.:-c<' P�ftl�h�k�8CI��INNI:l�: 
N I C K E L  

AND Electro- Plati ng  Apparatu8 and Matenal. 
T8E 

Hanson & V a n W i n k l e  
Co,. 

N e ,,'nl'h:. " • •  J .  
136 Liberty St" N ,  Y,  

30 & 32 S. Canal St 
Chicag'o. 

The Angle Lamp 
. .  T h e  I�IKht thut X e"er :I'sll!il " Ha.� 'won dis�illl'tion uy doing everything' we have dalllLed for It, and our ausolute guarante!;' takes 

out all t>iellJellt of {'hanee. It is lhe OlJe lamp that may be Ust,d w i th aLsolute comfort. It neyer 
81111.1kes,.

lll l lells or gets out of orrler ;  is lighted and r)�nl��,':;�h��d ab\l�I:::il�'bO��l �i��te!� ��::��
e
�:���h 

of oil a mon th . The gl'eat, feature 
• •  :\ 41-r:\ 1I};U.SJlAI)oW " 

Insures al! the light fal ling directly downward and 
outward JIl!!1, where needed. ThollsRndt; of th�se 
ha;;I�� f���tl:::pl��e e \I�. �l��: ��si ��t�l;;;�, °1��:St h'�l�.l r�'�l�� the light prob lem once and for all. Our Cata logue M.l\I. show'! all styles from $1.�O uJl. �ent on request. TilE ANGLE LAllI' CO., 76 Park Place, New York City. 

I � D R I V I N C  A P L E AS U R E  
when l�ol.ding' your horse with an IMPEJUAL HIT, 

'"'� �1"l Ilg 1 1 10 per ('ent llJore leyt'rag� than any other. 
• • . ..A:ny lady, ean eOIltrn J t�t: Illost. �·inons hors'�. POSi -

. 
!In' ('urlo for t()ll�ue-J olhllg. \\ ill prevent Side }Hi l l i ng  an(1 dridng on  one  l i n t:' .  Rent to allY :vldn'ss, J)(Ostplii t i ,  up 011 reeelvt of llriee. hI X C plate O J  

I mperial Bit ���l�a�i��I��JI��:. *i4t� �I�t����;,
el

li
l
���;i,��; \\'h. 

T H E  W I L L I A M S  
Pneumatic Pul l ey 
Double the grip of an ordinary pulley. 

M. F. W I LLIAMS & SONS,  
ST. L O U I S ,  M O . ,  U .  S.  A. 

M AC H I  N E S F O R  R O L L I N C  
SC R E W 

T H R E A DS.  

Gas Engine 
IGNITER 

Any size up to 1" diameter, 3" 
long. Four sizes of machine�, 

JJr Send jor Circulars. 

BLAKE & JOHNSON, 
P, O. Box 7 .  Waterbury, C o n n .  

REPAIRING. - THE 
���lil�t,:t T��nS:��ttg�

i
:n:�i� 

Latest and most improved model. 
ar Se1Ul for Circular. 

Mending' of Single 'rube 'rires. - A practical article i I IUB-
��f!�����ep������, ��k������th

a
;����r

a
��n81�r���i

i
�� 

The Carl i s l e  & Fi nch Co .. Sixth Street, C i n c i n nati ,  O .  

and the use of puncture banos. 9 il1ustratinns. Con. 
tained in SUPPI.JEME�T 1 1 0� .  Price 10 cents. E'or 
sale by Munn & Co. and all newsdealers. 

? ? ? 
• • • 

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

Write us for the addresses of manufacturers in ANY line of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

S E N D  F O R  T H E 

$ti¢ntifit Jlm¢ritan � � 

� manufattur¢rs' Ind¢x 
? • 

This index is sent gratmtously to prospective purchasers, both in this country 
and abroad, who inquire for the addresses of dealers and manufacturers of the 
goods and maC'hineA classified therein. I t  is  also �ent. to reJiable Export Mercbants in the Unit.ed States and to the United States Consuls in all foreign 
countries. Address [nquiry Department. 

? • 
MUNN & CO •• Publl.shers of the SCIENTIFIC AMERICAN, 36 1 BROADW A V. NEW YORK. 

FEBRUARY 23, 1901 .  

SOLD EVERYWHERE. 
Williams' Shaving Stick , 2Sc. 
Genuine Yankee Shaving Soap, l Oco 
Luxury Shav i n g  Tablet, 2Sc. 
Swiss V iolet Shaving Cream, SOc. 
Williams' Shaving Soap (Barbers), 6 

Round Cak(><;.  I lb . �  4oc. F xquisite also 
for toilet .  Trial cake for 2C.  stamp . 

The only /irm in the world 11laldllg a slNd'ally (�f SIIA VING Soaps. 
THE J. B. WILLIAMS CO., Glastonbury, Ct. 

LOl'tDON l-'A1US DRESDEN SYDNEY 

The P ipe of the Century. 
• 
. . TH E , . , " MALl I NCKRODT "  PATENT 

N I COTI N E  ABSOR B E N T  A N D  V E N T I LATED SMOKING 
P I P E  IS T H E  O N L Y  P I PE F I T  FOR A 

G E N T L E M A N ' S  U S E .  
You may appreciate the exquisite flavor and taste 

of a good smoking touacco, but you can never have tha.t 
enjoyment "nth a d irty, fl 'ul-smelliIw pipe. thorou�bly 
saturated witb poisonuu� nicotine juices, so bitter and 
di�gu�ting to the taste. rl'llis is etlectuaJIy remedied in the " :Malli nckr('dt " where the juices are completely ab
sorbed before reaching the moutu , and aS8uring a cool, 
���t�r��

d �i���blro�I��:O �0��erit�e!��\it,e������1�:t�o 
size and finish. Uver lOO,lXX) sold in 1899 alone. 

Send for illu8trated circular ·'H. A." with prices. 
T H E H A R V E Y  & W A T TS CO. , 3 8 7  Broadway, N. Y. Stat i o n  E, P h i l ade lphia • 

Cbt SCitntific }lmtrican 
P U B L I CAT IONS  FOR  1 9 0 1 .  

The prices of the difl-'erent publications in the United 
States, Canada, and Mexico are as foI1ows ! 

R A T E S  BY M A I L .  
SCientific American (weekly ' ,  one year. .. • $3.00 
SCientific American Supplement ( weeKly), one year, 5.00 
EX���i�g��!itjs�fa��e����ril�l�

i�C �me�icaI� (m�nth: 3.00 
Building Edition of the ScientiHc American 

(monthly J ,  - 2.50 
C O M B I N E D  R A T E S  

i n  the United States, Canada, and Mexico. 
ScientifiC American and Supplem ent� _ _ _ 7.00 
Scientiflc American and Building EdItion, .. .. 5.00 
Scientific Americ>an, Scientit1c American Supple. 

ment, and Building Edition, ... 9.00 
T E R M S  TO F O R E I G N  C O U NTRIES.  

The yearly subscription prices of Scientific American 
publications to foreign countries are as follows : 

U. S. English 
Money. Mor.ey. 

Scientific American (weekly), _ - $VlO 
SCientific American Supplement (weekly) 6.00 
Building Edition of the SCientific Amer-

ican ( monthly). - - - - _ 3.00 
Export }Jdition of the Scientific Amer. 

ican (monthly) in Spanish and Engli8h 3.00 

£ s, d. 
0 16 5 
1 4 8  
0 12  4 
0 12 4 

COM B I N E D  R ATES TO F O R E I G N  C O U N T R I E S  
SCientiflc American and Supplement, • 8.50 1 14 U 
Scientific American and Building Edi-

tion, - - - - - - - - 6.50 1 6 9 
Scientific Ameriran. Scientit1c American 

Supplement, and Building Edition, - 11.00 5 2 
[Ir Proportionate Rates jor Six .Jfmtths. 

The above rates include postag-e, which we pay. Remit by posial ur express monty order, or draft to order of MUNN & CO., 361 Broadway, New York. 

HO W - TO - WRITE 
A BUSINESS LETTER. 

' Ih:':':.t �hoC�!�.='= EARll i:ff'£�.'· , Ou r  Rook teaches t h e  t hpory 
.
Il n d  r,racuce tbe styles and forhl8 , Of correct and B U t. l CS'1If l l l  b l l '1l i lJe�s eUer writing W i l l  Improve ! y o lJ f c h a nces of d l i\.,CCSS . St.' n t  r ' ,,, ' uaid on recelpl of 15 cents. DNA •• R. WIeR., Bo� 518, T,..",.,., M. J. ..... 

NEW 50 ft. Cabin Cruising Launch & " 7  For sale by owner, No use for,it,  Bargain!  - WrIte for photo, . . . .  , , , , = " i I r pri�e, etc: W. J . Kerth, Mmneap
OJi8, AliIm. 

© 1901 SCIENTIFIC AMERICAN, INC.



FEBRUARY 23. 1 90 1 .  

E L E C T R I CAL E N G I N E E R I N G  
IA U G H T B Y  M A I L .  Write for our (;'ree lIlustrated Buok. 
" CAN I BECOM E AN ELEC-

TRICAL ENGINEER ? "  

El!�;ri�I{��I ";���:t�i��� '�:
l
l
i
l�: ; !;�'I:�� ��:;l���I��e�:�l��::;;r: 

lleer,IIIg-, �l t!chauic:ll i )rawi llJ{. a t  y e , u r  hU]I l� hy IU:I.1 I .  
InstItute i ndorsed ltv Thos. A .  EliiMIIl a u d  others. 
ELE{J ·l' IU{J AI. · .. : � G l � E E R  1 � "'I'l 'IT T .:, 

Dept. A. ::!40.2-l2 \\' . 28.1 !!lo t . ,  � e w  Y o r k .  

The Truslecs 01 the American School 01 Correspond. 
ence will DWD1'd D Iimitcd number 01 free Scholllr� 
ships In McchDDiCll!, BcctriCllI, � SlIllionDrY. 
ud I:.ocomotive fntinccriJli, incIudina II. complete 
course in l'\echllDiClll DrDwinll, AppUClltion blllnlC;' 
on requesL ;:g;. ¥ ¥ 
AmerieDn School ol'CoI'respondence. Boslon. Moss. 

(AlrIlnll a., a.  __ wcaI\Io " �IU., MraliGn thiS papct. 

HOW TO MAKE AN ELECTRICAL Furnace for Amateul" � ' ·�e.-The utWzation of 1 1 0  vo l t  plectric ( ' i rf 'uit� for �mulJ fl lf l lHl'e work. By N. :\lonrne HopkinH . ' I ' h &' val uaL le artie le i s  aceompunil'd by detailed working drawings , In a l arge :o.ca le .  ancI the fm·· na�e can he m de by any amateur who i!" versed i l l  t he  u �e  of  t ( )ols. '1'11 i H  article is c(mtuinec1 in K( ' I l-; X T I l-' I (' 

1}(�:·I·;�:lll�t� �1(;}�'� · ��'����:'�I:�IJl.(�a1�;y, �)�.�eY��kc�'Yl;, or by al lY bookseller or newsdealer ----

No tinkering and fussing. Just a turn of the wheel and she works. A chain i s  as strOlll! as its weakest link. An engine is as perfect as its poor�st part. If your en2'ine has a poor oi lpr, a rtefe�tive sparker. an tnferiur mixer or any . ther ('heap partB. your boat is usel ess. 1.'here is nothing made that in any l'IenHe competes with the l.Jozier Marine  (� as Engine. It I S  the only perfect�d contrivance of its kiwi. IJearn about thls . 
f ) l l r  1 \1 1 1 1  :uham'p l'at a l l l�ut' ",11i-·1I w t"  w i l l  �E'1J(1 you u p m l  re

. · .· I I ' t  of ti v t' { ·t'uts i l l  staHl ps, w i l l  110st you Oil boat llOWt'r and 
I'o:lve you e l l d l ess trol l"ll:: 1H:' ,X t  SUlllll lt'r. 

'I' l l }: I.OZU: 1t :\I O T O n  {JO., 
2 6  \\"' ut("r �t .. eet, l'luttMbll ra-ll, X. Y. 

PSYC H R ATI S M  
The N ew Discovery of the Age. 

T H E  V E R N O N  ACA D E M Y  
will tell you all about it 

F R F E  O F  C H A R C E  
'rile new discovery of Prof. A l bert Vernon, t he  marvel of the fient : ry. A thousandfold Illor� pow�rful t han 

II Y .>NO·J' I I'I JI ,  A knowl edge of the womlerful reo sources of th is sC i ence win unfold to von the secr{�t� of success and make clear anll plai n al l that has seemed so mysteriouB und that has been attributed to �upel"llatural agency or hypnotism d llling pa�t ages. You may have 
�=l�tb�e�:rid i��mi�;�I����et�OO��a:te �l�g:. b,th�it�fi�� day. It is absolutely FREE, Address 

V E R N O N  ACAO E M Y  OF M E N TA L  S C I E N C E S ,  
2 2 0 3  East Ave n u e ,  Rochester,  N ,  y ,  

BALL BEARING A XLES AND RUB-ber 1'ires.-A paper read bet ore the Cal'riage Bui lders' National Convention, Pb i lacieIpb ia, October, IS!}t, � h ()wing the advantage to be derived trom the m�e of ball bearings ano pneumatic ti re� in road vebie 1 es. Contained in SC I1�:N1'II!']C A )IEIHCAX SUPPLJ<.;lIE�T,  No. 
!HJ� .  Price 10 cents. 1.'0 be had at tbis office and from aU newsdealers. 

It triumphs over obstacles ; itenables you to gratify your highest a m b i t i o n s ;  to  achieve ; t o  accomplish ; to win. It marks the difference be· 
tween success and failure and makes man the supreme master of his de!'=tiny. By our new system you can learn this wonderful science in a few days at your own home, you Uln cure diseases, bad hahits and wield wonderful power and influence over others. Our richly l l lustrated book on Hypno
tism, Personal Magnetism, Ma,netic Healing1 etc., tells how. ;r.t 8 
!�de;ull�l�t���i�

s
:l�U���y�::�inli 

�h�u�:�ds �ht p:���� �� ttt:r:��a to !'llccess. A postal card dropped in the box at the comer win hring this wonderful book to your very door. Addresst 
New York Institute of Science, 1 h·pt. P. T. \1. Uut'lu'lo\tt 'T, N. Y. 

1 27 

B Id- Ed' , 

\\7 Al���r�i?te;.Ji�Xl���;�:I����!I�f a��i�ant��i'ttlt� 

1 *' (�J ectrician at $1 ,200 per annUlD, olle secund-dal'ls electri-U - lng . ltlon hl' ld at the Navy Y ard, New York, February 2fj, l�1I1, for 
� eal draftsman at $4.{k) per diem, one third-c laslS el(;lctri-, 

�t!c����IS�!���{��I1!�i�t P,��<»d,:� �i��: 'n.hf:,'::.��;;;!��� 
• 

I ��::e����: ::i�blet�i�JJ ��n:�:k Wf�� ;'����YI :�i�ee�kc:�� 

S A I ployment, and who are citizens of the Cl : i t�d t--!ultes. 

• ct' entt' ft' c . mert' can ���l�!�g;:.�£;��,t�:���;i��;I ai�hvc�;�!i:���l��ia I after that date WIll be considered. Each appl icant W i ll ......... state in h is application his name, age. reKidence. citi · 

M O N T H L Y ,  $ 2 . 50 P E R  A N N U M j S I N C L E  N U M B E R S , 25 C E N TS .  

The BUILDING EDITION for 1 90 1  i s  t h e  handsomest magazine i n  the United 

States . It has many new and i m portant features , Send 25 cents for the March 

n umber. and see the new departments , The i l lustrations and co\'er are more 

attractiye than ever. Send for " Are You About to Build , " and be convinced . 

Monthly Comment. 

Interviews with Architects. 

New Books. 

New Building Patents. 

l\lotes and Queries. 

Digest of Lurrent Articles. 

M U N N  & C O . ,  Pub l ishers, 36 1 B roadway , NEW YO RK.  
-----------------------------------------------------------

zelH�hip, present occupation and previous emp]oYll Jent or work done. 1.'he appl i cations wi l l  be aCCOllll'Ull l ed by evhtence 3f citizensh ip, and by cert iffcateEl, pret'erahly from previous employers, as to character. bauits of industry a w l  sobriety and skill and experi ence i n  work of the kind required. JOl IN D. LONG, llecretary of the Navy. 

WA(�·l�:�i;;;R,�sA�?i�l�:�ell� rh�ANi:/¥��:' Boston, lIass., Februltry 26, mOl, for ons first-class mechanical draft�man at $5 04 per diem, Boston Yard, 
tW:c:�� ���:����e����g UNaf;�in��n:�r�i�r. �:th�i��: Thp. examination will be open to a l l comers wao can R'ive evidence of experience in the k ind of work for which tbey seek employment, and who are Citizens of the United States. Applicat i ons w i l l  be addressed to the Commandant, .Navy ¥art ! .  Bo�tou, Mass., hnd must be de l i v ered to him on or hefore lJ onday, }'ebrllary 25. No lapp l i cation received after that (1ate wi l l  be considerell. ��ach applieant w i l l  state in his appl ication his name. age, residpncp, citizens1 l ip, present occupat i on, 
and }Jl'PV iOllS emp]oyment or work doue. The applications wi1l be acc· ,mpaniell by evidence of cit izenship, 
:���! c1e::!��:;�sli!'6?t�e��fbli;1��sI(Jr:�����ri�tl7.Y:�d skill and experience in work of t he  kind requireo . JOHN D. LONG, Secretary of t ile Navy, \ 1  C E !��C�m:.!!\ �y!�\�rn�::.in�l!H:ViY·f.tJ� li F t:- . CO., ��_�� !nton Street , �li lwaukee, Wis .  

$19.30 
D E S K  

R D . --- - - -
I ,l.I E W  YORK  IS H O P P I X (; by a re.pOl l8 lb le Ilnd .1 experienced lady. Send for c ircular. I ;U R IS .  LOltD, 53 West 2£th ;;treet, New York City , 

50 Y E A R S '  
E X P E R I E N C E  

T R A D E  M A R K S  
D E S I G N S  

COPY R I G HTS &C.  
quA.glI�I\�S�.�����!: :� I::u��u���:�:���d g.��c��t�rge�:Z inventioJl IS probably patentable. Communications �trictly confidential. H:mdhook on Patents sent free. O lde�t :t,2'ency for �ecuring- patents. Patents taken t h rough :llullTt & Co. receive 
special notice . . wi th nut chal"l!e. i n  the 
Scitntific Jlmtrican. 

A handsomely i l lu�t l"ated week l y. Largest. cir· culatlOn of any sCient itlc journal. 'rel'ms, $3 a year ; four months, $1.· Sold by all newsdealers. MUNN  & CO . 3S 1 Broadway , New York 
Branch Office, 625 F St . . Washington, D. C. 

DYKES AUTO TOOL 

50 I n .  lOllg'. 
SO In. wide. 

�;���:::tlk �h';���h��t 
It'tter fi l es, h l a n k  
d r a  w e  r s, dOt'ulllent 
f i l e ,  pigt'(m h o l e  hox
t!s, I:!xtelll'lioll s l ides, 
letter h o l deN! !tllli 
drops. Lar�t', ,'UIII
ph,te, attrad in� and e(lIl\'tmient. 
DESKS $ 1 0  

Diad up. 

Can t'u rnl8h y:our Om.ee or 1Ionle tllrouK'hout ot 
FACTORY I:JRI (j }��. Catalog N o. 153,  Offit'e }<'nrniture. 
Catalog No.  1 54, Hous(' Furniture. 
E . H, STAFFO R D  & B R O . .  Ste i nway Hal l ,  C h icag o .  

• �§��!t�E��� 100 pages of money saving values. 

A M E R I CAN S T O R E  STOOL C O . ,  3 3  H oward St . ,  N ew York 

After Eichteen Years 
this Invention. is used in "c L A C  I E R " every country tn the world is a substit ute for Stained Glass. Looks as well and costs much le .. s. �'or the home as well R. the church. 
�t���:::&t 6�;,nl���,shee�fa��;11er�I :�������:s��fte�B to G ,  Q U A I L E .  U. S. A g e n t ,  3 S ti  Il roadway,  New York.  

P R O S P E C T I V E  B O AT B UYE R S  
bo�l ���tiitrauC;;�r�l�� Boat Building Materials more than one· half the boat factory's price can be realized. Also economize freight 
�ire�:antRo��g���e:: Gasoline Engines. 

('atalog f ref. FltED MEDA RT. 3545 DeKalb Street, St. Louis, Mo. 
SET No.  1 0. 

GASO LI N E  BU I LD Y OU R OWN  CASTINGS AUTO M O B ILE . M OTO R  
Sena ,to'l' new Vat. Supplement. 

ST. LO U I S  A U T O M O B I L E  
A N D  S U PPLY C O . ,  

2222 St. Charles St., St,Louls, Mo. 
First Auto. Supply Co. in America. 

The AUTOSP ARKER 
The comphtion of the Gas Engine. 

Throw away your batteries and use them DO more. The Autosparker saves its cost many times over during the life of your engine. Address 
M O T S I N G E R  D E V I C E  
M ' F 'G  C O "  
Pendleton,  I nd. , U .  S .  A.  or  any gas engine or  motor carriage manufacturer. 

If Your Eye Could See 
��:;a��t\!�:: f:��:rs t��':,u;�:i{d be alarmed and (ii slo!usted. r11hm�e germs are the cause of most d II�· eases. Pure water would prevent them and l lerfecl ly pure wat E r  can be produced only by using 

the Widely celebrated 
Berkefeld Filter, 

which is constructed on the most scientific and hygienic pl incip Je. Easy to clean and care for. Rapid filtration. One g-alloll of pure water in .. minutes. 
Berkefeld F i lter Co . , 2 Cedar St. , N ew York.  

For MARINE, VE HICLE and 
BICYCLE MOTOR.5, 

with Working Drawings. 

LOWELL MODEL CO. ,  22 W i g g i n  St •• Lowe l l ,  Mass . 

Telephones, 
���i!�t��3r i�t(��t *��. In�:ti���UE:;' prict-'s, catalo ue, etc., wltb testimonials and references. Estimates cheerfully furnisht: d. Agents wanted. 
TH E SIMPLEX INTERIOR TELEPHONE CO, . 43 1 M a i n  5t; ,  C i n c i n nati ,  O h io . 

�--�-----------

M �!tAs�ea�� �K� !rL�iq�i�!�T � . .  ':': _. M:�ees��r:�l s izes to stand any desired � - � 
M o ra n  F l e x i b l e  Steam J o i nt C o . ,  I nc ' d ,  

. 
147 'J1hiru �treet. LOITISVILLE. Ky. 

Smith I m p roved Automatic 
F I B R E  CLEAN I N G  

MACH I N E . i:.eii\:.f in existence. 
A G R I C U LT U RAL I M PLE·  

M E NTS and S PE C I A L  
MAC H I N E R Y ,  

ApPLY T O  CO., YOltK, P A  

A R T E S I A N  
Wells, Oil and Gas Wel l s drtlled 
by (l(>ntract to any depth from 50 
to 3000 Feet. We also manufac· tur� and furnish �verything required to drill and complete same. Portabl e  Horse Power 
�n,.�h���ni�� fote�g' 1&1}��1. Write us stating exactly wbat 
i� requircrt and send for illustrated l'ut.alogue. Ad(lreS8 �.!'J!'_L����!.!!�EJ�'.l_��� A N n SUPP L Y  CO, 

11 OIOK, U, s. A. 

MODELS & E X P E R I M E N TA L  W O R K .  Inventions develuped. SpeCial Machinery. 
E. V ,  BA I L L A R D ,  Fox B l d g  .. F ra n k l i n  S q u are ,  N e w  Y o r k .  

W A N  T E D  �'o 
fo��1�;�

e ��t�n���fn����l�iri� tools of new design. or now on the markpt, for wh ich there is a I egitim�!te demand at a fair profit. Add ress Lock Box �1, S.tation B, Cleveland, O ll i o .  

et��� / TYPE WHEELS . M O D E L S  &. E X PERIMENTAL WDRK.SMAL1. MACHINERY NOVELTI E S  �lli!_!!!�_::DF'li aTENelL WORKS laD NASSA U S: ... . Y. 

� H .  P .  G A S  E N G I N E  C A ST I N O S  Materials and Blue PIil1tS. Write for C'ntalogue 9 . 
PARS�]LL & WEED. 129-131 W. 31.t ;;trect, );ew York. 
F O R  S A L E . -¥���nt 

A�g;ch�t?e�it���: Sulkey Rakes. A decided 8uccess. New, handy, can be apPIii:� t��Il�B'�iat.f��rD"ua:li'!ig�, Colorado. 

JI 6 10 Sample C'0 llies, separate tt!foue8. 
mtrican ardtning ��c:rtf.<i6��\;;� 

St., New York. 

FACTORY FOR  SALE .-���38:si.�U;' I�:� "e�: tensions ; complete equipmellt metal working machin
ery ; near New York, on '!'runk line ; rare chance. 

S. D A N IELLS, 163 Washington lltreet. New York. 

O IAMOU R  & Ll TLEDALE MACH INE CO. 1 3 0  W O R T H  S T  . •  N E. W Y O R K . 

S 3 D S Send u. your addre •• 
a ay ure andwe will showyou how tio make '3 a da,. 

absolutely sure ; we 
furni!lh the work and teach you free, YOll work in 

6he locality where you l ive. Send us your addrf'ss and we will 
�,�a��rt::e���

i
:;.�S';����bs��ie�;�:;.��uarlmt

e
��i��:� ����� 

BOY.lL JU,NU ... CTUKINQ CO., Bo:x 3f'4, Detroit, Ilieb. c4 Brass Band l 
fll8truIDents, Drumll. UnlformllJ, 
& Supp . iell. Write for eataJog, 446 
illustrations, FRKE; it gives in
formation for musicians "'nd new 
bands. LY O N  & H EA LY, 

811 Adamo S$.. (JIIUJAGU. 
--- - .�------------
ELECT RIC AUTOMOBILE. - DIREC-

���t·i:�tl�o%ar�oil�fc'"!�t;!O�:e ���e�ai�ll
n
I.T�> I���,r!:�; No. 1 19a. 1.' b e  moto�r uud buttery are also t reated of 

in detail .  Price 10 cbnttl. For tlale by Munn & Lo. and all newsdealers. 

© 1901 SCIENTIFIC AMERICAN, INC.



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

CORTEZ CIGAR CO., KEY WEST. 
� 

Tae Rule of the Boad 
At t h e  present day is to be better ���tP�� f(;��!1ti�� 

with horse - drs" n 
vehicle. A 
W I N T O N  

M OT O R  
CAR R I A G t 

J citutiftc �tUtrican. 

WALT H AM WATCH ES 
The best and most reliable 

timekeepers made in this country 

or in any other. 

# #  The Perfeded American 
of interesting information 
free upon request. 

Watch", an {{{ustrateel book 
about watches, w{{{ be sent 

American Waltham Watch Company, 
Waltham, Mass. 

FO� MEN 

JAMES MEANS' 
$2� "SHOE� 

El V  L. E A D I N O  A E T A I L. E R 5 .  �:::J�;;;;":;;;���h�SO L.D 
, Made in a variety of styles and leathers. Sewed. Smooth innersoles. 

Made in two weights indicated by @ or ® I Distrihut('(l at wholesale by 
stamped upou the Role , .  Be Rure to buy thc MORSE & ROGERS OF NEW YORK. weight best suited to your needs. 

new of Pipe Open and Closed. 

FEBRUARY 23, 190 1 .  

Send 
for a free 

copy of circular : 

Salaried 
Position s 

for Learners 

Is suitable for all 
w e a t h e r s, i s  
speedy. sure, safe. 
strmlg. simpJe,eco- L nomi cal and at all ' 

times reliable. Ride 150 miles without leaving· t h e  seat. 
Catalogue illustrating and describing new mode]s will � " £:5@iili!iiii:!;S!ii!� interest yon. � 5 '  1 

The  Open P ipe  
TWO HALVES M A K E  

A W H O L E  

5<>0. 

I t  shows what wonderful 
things have been done aud 
are being done iu preparing 
young men and women to 
earn good salaries iu posi
tions that require s p e c i a l  
k n o w l e d g e .  I t  tells how 
you can obtain a salaried 
position in your chosen pro
fession , trade or business , 
and support yourself while 
learning how to earn more. 
You can become a 

'rHE W I NTON MOTOR CARRIAGE CO., 
486 Belden Street, Cleveland, Ohio, U. S. A. 

EASTERN DEPOT, 150-152 East 58th Street, New York. 

Handsome, Durable 
PracticaI� 

We are the Pioneer Auto
mobile Manufacturers of 
America, and h ave passed 
the experimental B t a � e . 
Profit by our experience
dou't be mislead , The gas

oline s ystem rna
cbilies bold all the 
long distance rc'c
ords. both in Amer
ica and F.urope. 
Buy a � aso l ine car
r i age and buy the 
he�t, tn e  llPW i m
proved HAY :\ES
APl'E R�O _' .  

New Catalogud BOW ready describing o!lr gasoline sys
tem, and one, two and three seated carnages, 

T H E  HAY N ES·APPERSON C O . ,  K o k o m o ,  I nd iana,  U . S . A .  

CHARTER ENG I NE  
USEn :yNYA:':-A'6�E 

F O R  A N Y  P U R POSE 
F U �L-Gasoline, Gas, Distillate 

Stat i o nar ies.  Portab l e s .  E n g i ne s  and 
P u m p s ,  H o l sters ur State Your Power Needs 

CHARTER GAS E N G I N E  C O . ,  Box 1 4 B ,  STERL I N G ,  I L L .  

Pressure Gauges, Vacuum Gau,zes. \Tolt,� 
mett'rs, Amperemeters, \Vattmeters, and 
'j bermometer�, make continuous records 
Day ana Night. Will pay for themselves. 
Every instrument funy guaranteed and 
sent on 30 daYl:!' trial. rr Send for Circu
lars and Specimen Chart, The Bristol Oomfany Waterbury, ronn. 

!'l I LVER MED A L  PAR S E X P O SI T I O N .  

Carbide Feed 
ACETYLENE 

GENERATORS 
are endorsed b y  the U. :3. 
G o v e r n m e n t ,  by the 
State of Pennsylvania, 
and by all oth er disin
terested authorities. 

They e m  b o d  y tbe 
latest and most approved 
principles of construcw 
Uon, and are gual'anteed 
by the largest concern 
enllaged in the business 
tv be of perfect work
manship. 

Made from th e beRt 
material by expert me
chanics. 

ECONOM ICAL A N D  SAFE . EASY OF O PERATI O N .  

J. B. COLT CO . •  Dept. S. 
1 08 Fulton Street, New York. 

1 4 6  Franklin Street, Boston. 
189 La Salle Street, Chi c-ago. 

421 Chestnut Street, Philadelphia. 

1 , 1 1 1 ) 1  

The o�ly clea� pipe o n  ear�h. Always sweet, pure :md ('lean, frf'c from pOisonous Illeotmt:. A pipe that opens in the eentf'r, flO that eH'ry 
��iteh

a
�r;J�,lIti���o�:���be�It'��:�hl;n r�!r!���:T�w

l
lll���. 

i\\��'::l S;h�
t
i;:�;� I 

I S  d()s�d, lt IS absolutely airtight, an(l looks J i kt' the {ltIJjl\ar� . . bri!tr, hi lt !),Y tW1SIIIlg'.the .bowl the illtt'rior is expospd t xadly as shown ill tilt" ni t . I (he ollly pipe III the world · that Ilt'Yt'r Nlllt' l IN, 1I" " l'r  bitt'M, 
nc,-eJ;' ta"'te� bad. Madt' ( Of the finest genuine Lriar, with cllTvt'd or straight s�elll, Lt'autifu l l) finisht'd. , :-;en(� us lifty cents in ::c: staillps or money M(ler, for a f'lampil;:'. If it IS ,not JUf'lt what you want !illli l l lOfP th:m !ltttisfa('tory, yonr 1 1 1 011 1'", haek 
J�

l
iip� 

a co:� 4��
en

\\:�
a
;�I�;��I�e·Str�:�,��'i��'�I��J�I.1\�� 

ON A N E W  P R I N C I PLE our M U F F L E  R doe" th e work 
If your exham�t m akes a racket, write 

Pat. app1ied for. US, and we w i l l  tell you how to cure it. 

The New England Watch ·Co. 
ARTISTIC SPECI A LTIES 

for the Season are shown 

In Our Blue Book for Ladies ' 

In Our Red Book for 

Watches. 
Eitber or both sent on application. 

37 �laiden Lane, 149 State Street, 
New York, N. Y. Chicago, Ill. 

Spreckels Building, San Francisco, Cal. 

Mechanical Engineer 
Electrician 
Architect 

250,000 Atudents and graduates in Me
chanical, Electrical, SteaJU , Clvtl and 
Mining E ngilleerlng; A rchl tectn re; 
Drawing 81Ul Designing; Lettering; 
Chem.lstry; Telegraphy; Telepho n n  
T e a c h i n g ;  Stenography; Book-keep
ing; English Branches. When writing, 
state subj ect i n  whlflh interested. 

I N T E R N A T I O N A L  
C O R R E S PO N D E N C E  S C H O O L S ,  

Established 1�91 . Capital, �1 , 500,OOO. 
BOl 942 SCRANTON,  PA. 

Automobile. Jllariue and Station�ry llIufHcrs. 
L O O M I S  A U T O M O B I L E  C O  . .  W e stfi e l d .  M ass.  

\NATERPROOF GLUE Floors A NEW GLUE which is strictly WA TER_ Cracks • t n  J ESSO P'S S E E LTHB\�rl: . F O R  TOO L S, S "W S  E TC. 
W>:!! J E S_SOP '" S O N S  �� 91 JO.HN ST. NEW YORK-

�ril�p�\I�r�llJ\i!i:of)�
d ClilnttK'YA ND 

C R I<:V I () I<:  j<' I I, L E U  is t i l e  only 
perfect remedy. A Paste, easi ly 
applied and is  eia�tic,  ad
hesive and nOn-81J 1 inkable. 
Send $UXI tor enough to 
treat an orll1nal'y room of 
200 sq. ft. One lb. cover, 40 
sq. ft. Price 20 cts. per lb. 
Manufacture1. only by GR.IPPIN MFG. CO. , 

Lock Box L, 
N};W A R K, :\ E W  Y O R K  

(Send stamp fOI" book l et.) 

P H OOF. Information and prices supplied by tbe 

CAS E I N  C O M PAN Y  OF AM E R I CA, 
74 J O H N  S T . , N E W Y O R K ,  N .  Y .  

( VIE W OF TRAIN BEA RING FOUR TEEN GRIFFIN MILLS TO lOLA CEMENT CO.) 

MOST SATISFACTORY AN D ECONOMICAL." 
lOLA PORTLAND CEMENT COMPANY. 

BRADLEY PULVERIZER C O . ,  Boston, Mass. 
DETROIT, MICH., Oct. 16, 1<)00. 

Gentlemen : - Your inquiry as to the satisfaction the Griffin Mills are giving us duly received. We have forty-two 30 i n .  Griffin Mills in our plant. The writer has had a large experience with most kinds of grinding machinery, and is prepared to say that for grind
ing Portland cement clinker the Griffin Mill  is the most satisfactory and econo mical grinding machine on the mark e t ,  
Each of the above mills has at times run over t e n  barrels p e r  hour, a n d  o n  l o n g  r u n s  has averaged nine a n d  a half barrels each 
per hour. Yours truly, lOLA PORTLA N ] ) C E M ENT CO., (Sgd.) Per JOHN T, HOLMES, JIIan4f{illg' Director. 

We invite everyone interested in reducing refractory substances to an even degree of fineness to write f
o

r descriptive 

�'.IO"�O�h�'m;.;;��;;:'IY �'��;;;�i�o�moo�O. , BOSTO N . l . . ¥ . ¥  • • ••••••••• •••• • • • • • • • • • • • • • ••••• • • • • • •  ¥.¥ •••• �. 
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