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IS SMOKELESS POWDER RELIABLE1 

It will  be a great misfortune if the recent bursti n g  of 
a lO·inch gun at Sandy Hook disturb the confidence 
of our artillerists i n  the reliability of smokeless powder 
j ust at the time when we are intl'Oduci n g  it extensively 
into our naval and llJilitary service. For the i d ea of 
abolishing the new powder is not to be entertained for a 
moment-all Europe is com Illitted to its use, and we are 
already so far behind i n  t his m atter that a retrograde 
step at this juncture would be disastrous. We ha ve 
been i nformed on the very best authority that irum e
diately upon receipt of the tidings of the Sandy Hoo k 
disaster, the department canceled all orders for smoke
less powder. If this be the case, the responsible au
thorities must have been i n  a state bordering upon 
panic, a n d  the 'Val' Department, surely, is the last 
quarter in which a panic should be possible. 

The accident is b e i n g  m ade the subject of an ex
haustive inquiry w hose resulting verdict would carry 
1ll00'e weight if the q uestion of smokeless powder had 
been taken up in earn est half a dozen years earlier 
tha n  it was, and our ordnan ce officers had acquired 
that familiarity with the subject which can only be 
gai ned by long a n d  careful st udy in the laboratory and 
at the proving ground. It is an open secret that the 
'Val' Department has been ,prejudiced, or, ,shall we say, 
ultra'conservative, in its attitude toward t his su preme 
military question; a n d  in its in vestigation of this, the 
fir.;t actual catastrophe due to the new propellan t, it 
should guard against jumpi n g  to hast y con clusions, or 
bei n g  influenced by preconceived ideas. Conservatism 
is an excellent quality in the abstract, and there are cer
tain spheres of activity in which we cannot well have too 
much of it. But the field of artillery and explosives is 
certainly not one of these; an d it is a question whether 
it was not the determination of our experts to take no 
risks and make no mistakes that placed the coun try i n  
the serious plight a s  t n  powder i n  which i t  was fouud 
at the opening of the Spanish war. 

Official conservatism-the determination not to im
perii expert reputation by risky but none the less im
perative experimental work-is responsible for many 
of the fatalities at San tiago and in the P h i lippines. 
Surely, in our experimental work we could ha ve afford
ed to burst an occasional gun or wreck a powder fac
tory, if by such work the 20 or 30 per cent increase in 
our dead and wounded due to telltale brown powder 
would have been avoided. And that it could have been 
avoided the official dispatches only too clearly show. 

We,feel that it is impossible to attach too much im
portance to the smokeless po wder discussion-seeing 
that it touches so nearly the very fou n dation of our 
system of naval and m i l itary defenses-and hence, we 
have .thro w n  open our columns more freely than is our 
custom, to the ven tilation of a special tt'chnical ques
tion . In the current issue of the SUPPLEMENT wil l be 
fou n d  an arti cle fl'om Mr. McGahie, who has been inti
mately associated with the production of the form of 
smokeless powder adopted by the army and navy, o n  
the question o f  'Va ve Action i n  Guns. Some of the 
data presented w ill be in the nature of a surprise to 
anyone who believes that the era of dangerous pres
sures was ushered i n  w i t h  the advent of smokeless po w
ders and that the era of safety died with the paAsing of 
the ,. brown prismatic." The firi n g  records o btained 
u n der the late Capt. Sidney E. Stuart prove that it 
was possible for practically the sam e  charges of brown 
powder to show a variation of ovel' 80 per cent in the 
pressures develo ped. Thus w hile 400 pounds in a 12-
i n c h  gun gave a normal cham ber p ressure of 36,000, 
406 po unds showed 3, pressure of 60,000 pou n ds ; while 
of t wo charges of 200 poun ds in a lO-inch gun, one 
showed 37, 600 pounds i n  the chamber and the other 59, -
000 pounds. Mr. Brown, the inven tor of the wire gun 
of that name, is jUbilant over the fact that in the 157th 
round at the test of hil;1 fir8t 5-i n ch gun, a pressure of 
82,600 pounds was recorded in the ga.ges - a result 
which was as dam n ing to the brown powder as it was 
creditable to the g u n. 

E vidently occasional irregularity in pressures is not 
con fined to po wders of the smokeless kind, awl in view 
of the gen eral excellence and uniformity of the results 
obtai ned with our smokeless powder, we cannot but 
feel that any determi nation to stop the introduction of 
an up-to-date propellant into our service is greatly to 

be deplored. As is shown in the article referred to, 
the possi ble causes of abnormal pressure have been in
vestigated and are in a fair way to becOlue defi n i tel y 
k nown. Here, by the way, is one of the 1II0st promis
ing and alluring fields for further investigation of 
which we know. 

...... 
THE FORTY-FOOT E NTRANCE TO NEW YORK HARBOR. 

It is a cause of genuine gl'atificat,ion that the contract 
has now been let for dredging the great forty· foot en
trance channel to New York Harbor. The position of 
Ne w York as the leading port i n  the New 'Vorld, a n d  
t h e  point o f  arrival a n d  departure of t h e  great trans
Atlantic steamship companies, renders it im perative 
that i ts facilities shall not oIlly be equal to the gro wing 
demands of sh i p ping, but that they shall anticipate 
them. It goes without saying that, for a harbor to be 
entitled to rank as first-class, it must be capable of re
ceivin g  the largest vessels at any state of the tide, and 
New York has always seen to it that the entran ce chan
nels to its harbor'were deepened frolll time to time to 
lIleet the increasing draught of the largest ocean 
steamers. In 1881, when the maximulII draught was 22 
feet, the main cha n nel was main tained at 24 feet; in 
1891, when the draught had increased to bet wee n  25 
a n d  27 feet, the channel was deepened to 30 feet; and 
last year, when the maximum draft of; vessels 
actually enteri n g  the harbor had risen to 32 feet, and 
other e ven larger ships were either buildi n g  or planned, 
it was decided by Congress to dredge out an en tirely 
lIe w  chan nel, and increase the depth to 40 feet,. At 
fi rst sight t h is looks like an extravagant depth, es
pecially as it is to be maintained for a clear width of 
2,000 feet ; but he is a bold man who, in vie w o f  the 
rapidity with which the dimensions of ocean steamships 
are increasing, will venture to predict that it will prove 
to be in excess of the requirements of the near future. 

The present mai n s h i p  c hannel is crooked and some
what difficult to navigate, containing one sharp turn 
of about 95.0 The n e w  channel, which is to be about 7 
miles in length, will commence on a southerly course 
and at once curve with a broad, easy s weep to a south
eastel' l y  course, on which it will run in a direct line to 
the 40,foot con tour, 5 miles outside of Sandy Hook. 
The present soundings on the line of the channel vary 
from 32 feet at the inn er end to 16� feet on the outer 
shoal, and the estimated quantity of sand to be remov
ed is 40,000,0(0 cubic yards. The contract has been 
let to Mr. Andrew O ndet'donk of this city at a rate of 
9 cents per cubic yard. By the terms of the con tract 
he is gh'en a year in which to prepare his plant, and 
a fter that he must remove 400,000 cubic yards in each 
workin g  mon th of the first year and 1,200,00) c u bic 
yards in each working month of the succeeding years 
until the task is cOlll pleted. The work should be fin
ished in about six years. 

The scheme a lso provides for an inside chan nel, 
which will exten d  from the Narrows to beyond the 
Erie Ba�in and follow the shorelin e  on the Brook lyn 
side. It will be 1,200 feet wide and 40 feet i n  depth. 
The dredgi n g  of this channel will involve the removal 
of between 20,OOO,000.aIld 30,000, 000 cubic yards of ma
terial, a n d  the co ntract price is $2,485,000. thus mak
i n g  the total cost of the i m provements $6,085,000. 

The outer chan nel will p robably be excavated by 
powerful sea-going suction dredges, similal' to t hose in 
use on the Mersey bal' off Li verpool, an illustrated de
scription of which appeared in the SCIENTIFIC AMERI

CAN of August 27, 1898. These vessels can pump lip 
2,000 cubic yards of sand irom a depth of 50 feet in 
three'quarters of an hour. Their hopper capacity is 
3,000 tons. It is l ikely that the inner channel. will be 
excavated by dredges of this k i n d  assisted by scoop 
dredges of the standard type. 

...... 
A QUESTION OF GOVERNMENTAL ECONOMICS. 

In these days of increasing paternalism, with a 
multitude of State and National Experiment Stations 
around us, we hear much of Econo mic E ntomology, 
Economic Botany, etc. , and rightly so. But there is  
a phase of the" economic" portion of this work which 
appears to be in grave danger of escapin g from the 
pub lic view under the weight of printed material now 
showered from these centers of research. The case o f  
the introduced" Cab bage butterfly," Pieris rapce, an 
i nsect now pretty generally distributed throughout 
the country, although known to science west of the 
Mississippi but a few years, is in point. An examina
tion of the bibliography of this species of insect pest 
divulges the fact that there has been much over a 
h u ndred papers or tracts published having reference, 
solely or in great part, to this species ; and a cursory 
examination of th(>se is all that is necessary to pl'Ove 
that, in most of thelU, there are no new or pertinent 
facts recorded, and that they contain but a reprint or 
rehash of former work, usuall y  that so well done under 
the auspices of the late U n ited States Entomologist, 
Prof. C. V. Riley, or his able successor, Dr. L. O. 
Howard. The case of this butterfly is but one of 
many like cases ; that of the Texas •• horn·fly" is 
almost as marked. It would see m  that, if this work 
is to continue to deserve the title .. economic," the 
directors in charge of the Experiment Stations should 

devise some means whereby t,he original work of one 
station would be electrotyped, or even printed at some 
COllJlllOn headquarters, aud froIll there distributed to 
all n eeding it. 'j'itat each station best k n o ws its in
di vidual needs, and is .uest able to distribute literature 
to its immediate constituency, thel'e can be no doubt; 
but that the recom pilatioll and typographic and ilIus
trath'e reproduction that is no w the rule is not based 
on true economy is equally beyond do u bt. The ap
propriations at hand, and the time of the able COI'PS 
of students conductin g  this work, are far too limited to 
warrant this for m  of wastefulness, whi le so Ula n v 
economic problems of the first magn itude reIllai� 
practically u ntouched. 

••••• 
HOW OUR ART MANUFACTURES MAY AFFECT OUR 

EXPORTS. 

Art a n d  art industries receive much more encourage
ment abroad than in the United S tates. We do not 
fully realize in this  country the cO lllm ercial value of 
art as a pplied to industries. We have, of course, 
many firms who p roduce artistic iron and bronze work, 
silver, glass, and ceramics which compare favorably 
with almost anyth i n g  produced in Europe; but th ere 
are many things of every-day use which are made in 
the United States for home consumption and for ex
port which are far from beau tiful, and their ugliness is 
wholly un necessary, and in time this will have an in
fluence upon the export of these articles. There are 
many articles which we make which are far better than 
those made i n  Europe, but they must be improved in 
other ways outside of the essentials of technical ex
cellence and cheapn ess, if they are to hold their own 
against similar obj ects made in Europe. 

The Hon. Charles DeKay, late Consul· General at 
Berlin, has devoted great attention to this subject, 
and has considered it in all its phases. If the manu
facturers in the United States realized what efforts are 
being made in Europe by the foundation of industrial 
museum s-museums and schools for textiles, wood carv
i n g, and cabinet making-they would soon perceive 
that so soon as the manufacturers of Europe obtain the 
machines with which we make our goods, they will pro
duce these articles as cheaply, if not more cheaply, 
than we can do, o wi n g  to the lower wages which ob
tain there, and will add to that cheapness the beauty 
which the training in art of those who have a natural 
aptitude for it can give the articles. Mr. DeKay is not 
an alarmist, but his o bservations and the testimony of 
the industrial art periodicals of the world should teach 
us that we cannot be too quick to forestall the loss of 
such prestige as American manufactures already pos
sess and prepare for a much closer rivall'y in s u ch ob
j ects in the near future. Those who visit the gt'eat ex
position at Paris n ext year will see for themselves that 
his Qote of warning is justified. 

"41 ... 
THE MECHANICAL ENGINEERS AND THE PATENT 

OFFICE. 

At the recent meeting of the American Society of 
Mechanical Engineers at Washington, a subject of 
great i mportance was b rought up and discussed; this 
was the question of the inadeq u ate facilities o f  the 
Patent Office, and it resulted in the adoption of resolu
tions urging Congress to provide more ample facilities 
for the conduct of the business of the Patent Office. 

Resolved, That t h e  associa.tion, as a body and 
through its individual members, urge upon Congress 
the necessity of relieving the present overcrowded con
dition of the Patent Office and providing sufficient 
rooUl, force, and facilities for the prompt and proper 
execution of its work. 

Resolved, That we further urge that the records of 
the office, which so largely constitute the legal evi
dence of title of so many of t h e  large manufacturing 
ind ustries of this country, should be more safely stored, 
and that ample appropriations be made for prov idin g 
incombusti ble receptacles for the records. 

Resolved, That we especially urge that the library 
of the Patent Office, upon which the efficiency and ac
curacy of the work of the bureau depend, shall have 
such amp le appropriation for its extension in its special 
field and for keepin g it fully abreast of the progress i n  
the mechanical and manufacturing arts o f  the day. 

Resolved, That this association u rge the necessity of 
giving to the Patent Office the use of the entire bui l d
i n g  in which it is no w located, and that the moneys 
paid i n to the Patent Office by inventors be applied so 
far as necessary to the uses of t h e  office. 

We are much gratified to see that this most import
ant matter has been made the subject of resolutions b y  
the distinguished and representative body of men that 
make lip this society. Com i n g  from every section of 
the country and representing practically e very branch 
of the industrial arts, the members are well qualified to 
ad vocate the claims of an institution which has been 
the most potent influence in fostering and buildin g  up 
the great industrial interests of this country. These 
resolution s  cOllie as a ti mely indorsement of the 
efforts of Commissioner Duell and his immediate pre
decessors to secure, not special favors, but cOlll mon 
justice and courtesy at the hands of Congress. 

The disabilities under which the Patent Office labors 
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are so well known to our readers, and have been so per
sistently presented in the Commissioners' reports, and 
reiterated in the SCIENTIFIC AMERICAN, as to be thor
oughly familiar to our readers. The most crying evi ls  
are that the work has to be done in cramped and alto
gether inadequate quarters, and that the records have 
long ago overtaken the accommodation for properly 
filing them. As the Commissioner says. " Many of the 
records are almost inaccessi ble, and by reason of lack of 
sufficient space. so arranged that it  req uires double the 
ti me it ought to find them. A fire· proof safe should be 
built in which to store those records that cannot be re
placed. The legal title to mi l lions of dollars of property 
would be jeopardized by the destruction of our assign
JUent records." 

The j ustice of the claims of the Patent Office to more 
consideJ·ation is rendered even more evident when it is  
borne i n  mind that the office is  not a tax on the public, 
but actually  has a sum of over $4,000 000 to its credit in 
the Treasury. 

... Ie • ., 

WIRELESS TELEGRAPHY·. 

General Greely. C hief of the Signal Corps, has made 
public the result of recent experiments with wireless 
telegraph y  which have been tried by the Signal Corps 
of the United States Army. He states that since the 
announcement of the tests in space telegraphy by SIg
nor Marconi, some two years ago. the subject has been 
under consideration,  and recently experiments have 
been begun with the object of thorou ghly testing the 
value of this means of communication for military and 
other governmental purposes. Special forms of appa
ratus have been designed and constructed for these 
tests and they have already shown sufficient promise to 
warrant further and systematic trials. 

In the experiments thus far carried on, several forms 
of transmitters for the generation of the Hertzian 
waves have been used, and much promise h as been 
realized from the use of a large alternating current 
coi l  as a generator instead of the ordinary Ruhm
ltorff coi l  employed by Marconi. T h is coil is energized 
by a three· quarters horse power rotary transformer 
furnishing an alternating cu rrent at 125 volts, and this 
arrangement makes a very powerful and efficient 
source of H ertzian radiation. The former receiver 
used has been substantially the Brankey " coherer," 
discovered in 1891, and the signals transmitted are re
oorded upon a receiving tape. The transmitter has 
been mounted upon the western elevation of the 
State. War and Navy bui lding, uti l iz ing the present 
wooden flagpole as the vertical wire for the transmit
ter. The receiver was first placed at the old Naval 
Observatory grounds, about three-q ual·ters of a mile 
distant, and later moved to the Signal Corps station at 
Fort Myer, Va. During the experiments constant 
com m u nication was kept up by heliograph and flags 
between the transmitting and recei ving stations, and 
this greatly facilitated the work of experimentiug. 
Signals. letters, and words have been transmitted and 
received between these stations, but the great delicacy 
req uired in the present receiver has made the trans
mission of regular messages as yet u n rel iable and u�
certain. The presence of large buildings and masses 
of iron and metal, necessarily present  in cities, make 
such places undesirable for carrying out experiments 
of this eharacter. 

The distance over which signals may be transmitted 
by a given apparatus is  governed by the height of the 
vertical wire used at eithel· end, and this has naturally 
suggested the use of small balloons such as have 
already been used for signal and other p urposes by the 
Signal Corps. A supply of these balloons has ah·eady 
been obtained, and will  be used for this purpose in the 
near future. General Greely considers that the value 
of wireless telegraphy for communication between light 
houses and lightship!! and the shore is very great, 
especially wherE' cables cannot be permanently main
tained. For the sign aling between ships at sea, and 
to replace ordinary flag methods in use bet ween naval 
vessels, it should prove invaluable. since no kind of 
weather, fog, darkness. nor storm will affect its use, 
but that it wi l l  supplant to a material extent the use 
of wire for ordinary· commercial telegraphy is not be
lieved . The use of metal reflectors to augment and di
rect the radiation to particular points has already met 
with partial success, and should be thoroughl y  investi
gated. At present the radiation proceed!! from the 
transmitter in all d,irections, and the same message can 
be recei ved at any point within a proper radius at 
which a receiver is placed. A satisfactory reflector and 
a J·eceiver of the proper electric capacity, or in other 
words tuned to the vibration of the particular trans
m itter, will make a great advance i n  space telegraphy, 
While secrecy of transmission is among the probabili
ties, the present stage of experiment does not j ustify 
its positive prediction. 

Members of the Lighthouse Board stationed at 
Tompkinsville, Staten Island. N. Y., will i n  a few days 
begin a series of experilllPnts intended to test the value 
of wireless teleg'l"aphy for use in l igh thouses and light
sh ips. One set of instruments wil l  be set up in  a sta
tion near St. George. and efforts wi l l  be made to com
municate with the Scotland l i gh tsh ip. Other experi
wents will include the Sandy Hook and Fire Island 

J tieutift, jmeti,au. 
lightships. If the experi ments are encouraging, they 
wil l  endeavor to com municate with the Highland 
lights. The instruments will be. isolated as far as pos
sible from other electrical apparatus and it is not be
lieved that there will be anything in the intervening 
space between the instruments which will interfere 
with the signaling. The instruments used will be of 
the Clarke type, which we have already illustrated. 

el ••• 
THE BICYCLE INDUSTRY. 

The opening of the wheeling season gives special i n
terest to some figures just prepared by the Treasury 
Bureau of Statistics. The!'e tables, which present the 
statistics of bicycle exports during the past few years, 
show that American wheels are now being ridden in 
all parts of the world. In the wilds of Mexico and Cen· 
tral America; under the blazing skies of Cuba, Porto 
Rico, and other West Indian islands; across the pam
pas of Argentine, Brazil, and other South American 
states ; amid the densely populated areas of China, 
British East Indies, and Japan; and in the jungles of 
Africa, the American wheel is making its way. Even 
in the great manufacturing countries of Europe, where 
workshops and skilled workmen abound, millions of 
dollars' worth of American bicycles are sold each year. 
During the four fiscal years 1896. 1897, 1898, and 1899, 
the exportations of American bicycles amount in round 
numbers to $20,000,000. 

That such large nu mbers of a machine req uiring 
such high grades of workmanship  in its production 
should be continuously and successfully exported i n  
competition with t h e  workshops o f  the most successful 
manufacturing countries of the world is a fact of which 
American workmen and Americans generally may 
justly feel proud. Four million dollars' wo;th of 
American bicycles wil l ,  during the  fiscal year about to 
end, go to European countries-countries in  which the. 
manufacturing industries antedate by generations those 
of the United States. To France, with all her skilled 
workmen and ingenuity, exportations of American 
bicycles in the fiscal year 1899 will be more than double 
in value those of 1897; while the fact there has been a 
general lowering of prices indicates that in n u m bers 
the increase has been very much greater. To Ger
many the exportations of bicycles in 1899 will be 60 per 
cent in excess of those of 1897, th ough something less 
than those of 1898. To other countries on the Conti
nent of Europe the bicycle exports of 1899 are 50 per 
cent in excess of those of last year or the year before. 
To the United Kingdom the bicycle exports of the 
year are materially less than those of 1898 as measured 
by values, though the fall in  prices probably accounts 
for m uch of the apparent red uction, as shown by the 
figures, which give values exclusively and do not indi
cate the number of machines exported. 

One curious and interesting fact in regard to the ex
ports of bicycles il lustrates the general tendency of our 
export trade in manufactures. This  is the fact that a 
very large proportion of our exports of man u factures go 
to manufacturing countries. T wo-thirds of our bi
cycles go to countries which make a specialty of manu
facturing, and this export to man ufact UI·ing countries 
increases rather than otherwise. It will be remembered 
that predictions were made a year or two ago that the 
exports of bicycles to Japan would decrease as soon all 
the Japanese had obtained sufficient n umbers as 
models for their own factories and had established 
themselves in the manufacture of wheels. This pre
diction, however, has not proved true. The exports of 
bicycles to Japan which in the fiscal year 1897 amounted 
to $52,179, were in 1898 $88,905, and in  the fiscal year 
which ends next month will reach fully $130,000. 

The largest single buyer of our bicycles in the fiscal 
year 1898 was the United Kingdom, which took $1,852,-
166. 

Germany's purchase of bicycles from us last year 
amounted to $1. 724,404. Canada came next in amount 
of purchases in this line, the total being $611,402, 
while France was next with purchases amo unting 
to $482,682; British Australasia next, $309,906; 
Netherlands, $251,918 ; Denma.K. $226, 370 ; British 
Africa, $148, 503 ; British East Indies, $90, 388 ; Japan, 
$88,905 ; China, $27,449 ; Dutch East Indies, $13,-
368; and Africa, $11 .647. To many of these distant 
places the exports of bicycles in the present fiscal year 
will exceed those of last year. 

. '., . 
THE HEAVENS IN lUNE. 

BY GARRETT P. SERVISS. 

With the opening month of sum mer the magnificent 
Arcturus comes to the zenith in the early evening, say 
at 9:30 o'clock at the beginning of the month and be
fore 8: 20 at the end. Arcturus is sometimes referred to 
as a red or reddish star, but in fact it  shows very little 
color except when i t  is near the horizon. When rising 
it often assumes a flaming appearance, owing to the 
unsteadiness of the air, but as i t  approaches the mid
dle of the sky its ruddiness as well as its flickerings 
vanish. and i t  shines steadily with a pal e  yellowish 
light . .  But turn a telescope upon it, e\'en when it is  
n earest the zenith. and it appears of a rich orange hue, 
and very beautiful. This is one of the very greatest of 
the stars, and even Sirius, probably, would make but a 
poor showing in the comparison if placed at an equal 
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distance. In fact, some of the estimates of the quan
tity of light and heat sent forth by Arcturus are al
most incredible, and if they are correct no planet could 
survive as near to Arcturus as the earth is to the sun. 

Wh ile Arcturus reigns in midheaven, another star, 
whose actual magnitude is not much less, while it  ex
ceeds its rival in beauty, Vega, i n  the constellation 
Lyra, is  the cynosure of the northeastern quarter. I 
have entertained a "  telescope party " for an hour or 
more, simply by turning the glass in succession from 
Arcturus to Vega and back again. The contrast of 
their colors is delightful to look upon. To the naked 
eye Vega appears brilliantly white-" as white as a 
diamond "-but in the telescope it assumes a dazzling 
blue tint which is superb. The change from the deep 
orange of Arcturus to the piercing blue of Vega, and 
vice versa, is peculiarly pleasing. 

A third great star whose actual magnitude, being 
unknown, because of its immeasurable distance, may 
be safely assumed as immense. Antares, in Scorpio, is 
seen in the southeast while Arcturus is overhead and 
Vega is sparkling in the nOl·theast. Antares may be 
correctl y  enough described as a red star, and yet it. too, 
when on the meridian in a clear nigh t, often appears 
nearer yellow than red. In the telescope its ruddy 
hue is pronounced, and. with a glass of four or five 
inches aperture. when the air is steady, the amateur 
observer may catch a glim pse of the little green com
panion of Antares, one of the most surprising of all 
double-star views. 

THE PLANETS. 

Jupiter is now so clearly the prince of the celestial 
legions that he should be placed first in the enumera
tion of the planetary phenomena of June. In the 
constellation Virgo, almost directly south of Arcturus, 
and some ten degrees east of Spica, he crosses the me· 
ridian about 8:30 P. M., in the middle of the month. 
Being situated south of the equator he comes more 
readily into view for the casual star-gazer than be 
would do if further north, although his southerly decli
nation is otherwise a d isadvantage. I can only repeat 
the advice to all o wners of telescopes, however small 
they may be, to study Ju piter w ith diligence. Next 
to the moon there is no heavenly body whose features 
c!l.n be so easily discerned, and they are al ways inter
esting on account both of the variety of color and form 
and the gradual changes which they present. The mo· 
tions of the satel l ites are a perpetual source of interest. 
I mention a few of the phenomena connected with them: 

On June 5. at 8 h. 24 IIl. 15 s. P. M., Satellites I and I I  
will b e  occulted, i .  e. , will disappear behind t h e  planet, 
at nearly the same instant. On the 6th, between 6: 32 
and 8: 44 P. M., the shadow of Satellite I will be upon 
the planet's

· 
disk; also on the 13th between 8: 27 and 

10: 39 P. M. On the 14th, at 9: 03 P. M., Satellite III 
wi l l  reappear for occultation, while between 7: 19 and 
9: 39 the sarne.evening the shadow of Satellite II will 
be upon the disk. On the 21st, at 9 h. 44 m. 6 s. P. M. ,  
Satell ite I will  reappear for eclipse by the planet's 
shadow. About 10 min utes later the shadow of Satel
l ite II wil l  pass upon the disk. 

From Jupiter the observer will turn to Saturn. in the 
constellation Ophiuchus, rising about 8 P. M. at the 
opening of the IIlonth. and sufficiently elevated to be 
fairly well seen by 10 o'clock. The wings are widely 
opened, their northern face being presented toward 
the earth. Saturn is in opposition to the sun on t he 
11th, and but for its great southern declination would 
be well placed for telescopic stud y. A look at Saturn's 
rings with a telescope is a very convincing argument  
for people who are skeptical about the wonders of 
astronomy. 

. 

Mars will be fo und i n  Leo, setting before midnight.. 
and too faint and far away to be interesting even for 
telescopic observation. 

Venus is a morning star. moving from Aries into 
Taurus, and grad ually approaching the sun. It rises 
soon after 3 A. M. 

Mercury, travel ing from Taurus through Gemini, is 
in  superior conj unction with the sun on the 14th. be
coming thereafter an evening star, and visible in the 
twilight about the end of the month. Mercury and 
Neptune will be in conjunction on the morning of the 
15th. 

Uranus is  in Ophiuch ut!, rising before sunset, and 
Neptune is in Taurus and comes into conjunction with 
the sun on the 15th. 

THE MOON. 
New moon occurs on the 8th ; first quarter on the 

16th; full moon on the 23d, and last quarter on the 
29th. The moon is nearest the earth on the 24th, and 
farthest from it on the 12th. A total eclipse of the 
moon 9ccurs June 22-23, invisible in the eastern United 
States, but partially visible on the Pacific Coast. 

The lunar conj u nctions with the planets occur as 
follows : Venus, on the 5th; Mercury, on the 7th; 
Neptune, on the 8th ; Mars, on the 14th ; Jupiter, on 
the 19th; Uranus, on the 21st; Saturn, on the 22d. 

MISCELLANEOUS. 
The sun enters Cancer and astronomical summer be· 

gins on the 21st at 11 A. M. 
There will be a partial eclipse of the sun on June 8th, 

inv isible in the United States, except in Alaska, but 
visible in Europe. 
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THE CHROMO-CAMERA. 

The chromo-calllera is the nallle given to a new ap
paratus for the study of colors and colored lights. It 
consists of a cardboard box measuring 6 X 6 X 3% 
inches and open at one end. The box or camera is 
covered with black cloth and the interior is lined with 
dead black paper. A cover, also black, closes the open 
end. On one side is an opening 3% X 7% inches, the 
lower edge of the opening being 1 inch from the bot· 
tOlll of the box. 'Vith the box are three .. tinters," 
such as are used in color projection lanterns. These 
tinters are made by inclosing a fillll of colored gelatine 
between two lantern slide covers. A slide mat is 
placed over the film between the glru;s covers, and the 
whole is bound with paper on the edges. One of the 
tinters is a deep orange red, one is a yellowish green, 
and the other is light violet, these three tints in a color 
projection lantern giving a white light on the screen. 
'.rhere should also be with the camera a number of 
sq uares of colored papers, such as are sold in packages 
of assorted colors for use in kindergartens, some colored 
fabrics, ribbons, etc., uatural or artifil'ial flowers, and 
a sheet of stiff white cardboard 5% X 6 inches. 

The chromo-camera is the invention of Mr. Charles 
Barnard, of New York, and was first used by him in 
his school lectures on the study of sense impressions of 
color. The color camera is used to examine the colors 
of objects placed in a colored light and to enable the 
student to mingle diffused white light and a colored 
light in various proportions. The invention is here de
scribed for the first time, and is freely dedicated by the 
author to the use of students and teachers. 

To use the color-camera. place a table close to a win
dow having a north or sky light free from reflections 
fl"oll! buildings or t.rees, and cover the table with black 
cloth or paper. Remove the cover from the box and 
nlace it on the table with the opening uppermost and 
with the open end away from the light. The side cur
tains should be drawn together to mask the light from 
the eyes, leaving only a space in the center a little 
wider than the box. Draw the shade down to about 
on the line of the eyes when seated behind the table. 
Two or three persons can sit at the table where they 
can see the interior of the box. The teacher or ope
rator should stand at one side of the table behind the 
curtains. Here the tinters, colored papers, et.c., are in 
easy reach. 

The box is now fully illuminated by the light that 
falls through the opening and by the reflected light 
that enters the open end. Place a sheet of red paper 
in the box. It is plainly visible. N ow lay a book over 
the opening in the box. The red paper now appears to 
be almost black in the dark box. 

Remove the book and paper, and place the red tinter 
on top of the camera near the back. Slide it slowly 
forward toward the light, and let the students watch 
the interior of the camera. When the glass fits the 
frame, and covers the opening, the interior of the 
camera appears to be of a very dark red, the color be
ing faintly visible near the edge of the opening at the 
back, and fading away to dead black inside the camera. 
Place a sheet of white paper in the ca,mera, and it ap
pears a bright pink. The fingers 
al'e rosy, and a whit.e flower is 
p:de red. The effect will be im
(lI"oved by placing the cover of 
the box on edge just above the 
opening. Remove the red tint
er, and the paper is again white. 
Place the green tinter over the 
opening, and the paper is a pale 
grass-green. Place the violet 
tinter on the box, and the paper 
is violet. 

What has been accomplished? 
The light contains all colors. 
The tinters act as strainers. 
They shut off or strain out all 
colors except one. The paper 
capable of refleeting all colors 
(white) finds only one, and, there
fore. reflects that one and no 
other. It would reflect it per
fectly were it not for the fact that 
some white light is reflected into 
the back of the box and mingles 
with the colored light. It is this 
that causes the paper to appear 
pink under the red tinter. 

Remove the white paper and 
put the red tinter in place. Put 
a red paper or red flower in the 
camera. It appears a deeper red. Now remove the 
cover frolll the top of the box, and let the operator hold 
the sheet of white cardboard upright on the edge of 
the box. Now gently tip it forward, and at the same 
time move it backward. It acts as a reflector and 
throws more white light into the box, and the red 
flower changes its shade of red, becoming lighter in 
shade as more white light. mingles with the colored 
light. 

Remove the flower, and place a sheet of pale yellow 
paper in the camera. It is now a deep golden orange. 

I titutifit jmttitau. 
and by the aId of the reflector, the color can be made 
to change from yellow to orange. The same effect can 
be produced by sliding the tinter back to allow a thin 
sheet of light to enter the opening. Remove the yellow 
paper, and place a sheet of green paper in the camera. 
It appears neither red nor green, but yellow. The eye 
is now receiving two sensations, a sensation of red from 
the red light in the call1era and a sensation of green 
from the green paper partly illuminated by white light 
that contains !Z"reen. The compound sensation we call 
yellow. By sliding the tinter backward, or using the 
reflector, paper can be made to pass from green to 
yellow through many beautiful tints and shades. 

THE CHROMO-CAMERA. 

Place a white rose in the box, and we shall see a pink 
rose wfth yellow leaves. Place a blue flower or blue 
paper in the camera, and we shall see a purple flower or 
paper. 

Put the green tinter on the camera. Now yellow 
paper is olive green, blue paper is Nile green, bright 
red paper is dark brown. A red rose is almost black
brown, while its leaves are a vivid green. Slide the 
tinter forward and back to observe the color change. 
Try the violet tinter, and under its violet light every 
color will suffer endless changes as the proportion of 
white light is allowed to mingle by means of the reflect
or with the colored light. 

These experiments, novel and beautiful as they are, 
can be greatly improved by using the color camera in 
full sunshine. Place the table close to a sunny window 
in the full sunlight, the best time being between 12 and 
3 o'clock. Draw the shade down till its shadow just 
touches the back of the camera. Now the shaders of 
the camera will fall on the black cover of the table, 
and upon it will be a square of sunlight from the open
ing in the box. this square of light being partly within 
the hox. according to the position of the sun. By tilt
ing the box up at the back it can be thrown inside the 
box, 'bUt if the curtains are closely drawn and the other 
windows are darkened, the effects can all be seen on 
the table outside the box. 

Now all the experiments can be repeated with the 
most brilliant results. With the red tinter a sheet of 

THE KEMP GAS-GENERATING APPARATUS. 

blue paper appears a wonderful purple, green is a 
splendid gold color, and yellow a red orange. Every 
color, single or compound, will appear in marvelous 
brilliancy, and the students will be lost in wondel' at 
the endless combinations of tint and shade of flowers, 
paper, and other llI8.terials under the magic of two 
lights, white light and a colored light. 

Take a piece of cardboard and cut in it a small cross, 
star, or other figure. Lay this over the red tinter, .. nd 
in the camera we shall see the figure in vivid red on a 
black ground. Place a green paper in the camera, and 

the figure seems to shine with an orange-yellow light. 
TI'y each tintel' in the full sunlight, and a great variety 
of beautiful effects will be observed. 

N ext take the color camera to a good north light. 
Place a sheet of white paper on the bottom of the box, 
and upon this lay a penknife, rule, pencil or other 
8 111 all object. Put the object about an inch from the 
front of the box. The light that falls into the open 
box camles the object to cast a shadow on the white 
paper. N ow place the violet tinter in top of the box, 
next to the front. Now let the operator move the 
tinter slowly backward till it covers the opening, while 
the students fix the attention upon the shadow in the 
box. When the opening begins to be closed by ,the 
tinter, the shadows deepens. A faint violet fringe ap
pears on the edge. This grows deeper and deeper as 
the violet twilight in the box decreases. Suddenly. 
another color appears. The shadow suggests yellow, 
and just as the tinter closes the opening the gray shadow 
turns to a pale ghost-like yellow. By using the reflec
tor the shadow can be made to turn from gray to yel
low at will. With the red tinter the shadows are 
green, with the green tinter they are red; in each case 
the shadow is of the complementary color of the 
tinter. 

Students and teachers will find the chromo-camera 
both useful and entertaining in the study of color. 
Such experiments tend to train the eye to:i. finer appre
ciation of the distinctions of color, hue and shade, and 
such training cannot fail to add to our enjoyment of 
nature and art. 

A NEW GAS-GENERATING MACHINE . 

In the ordinary method of generating hydrocarbon 
illuminating gas, a large quantity of naphtha is exposed 
to the evaporating action of air and is absorbed. The 
degree of absorption depends upon the amount of 
naphtha thus exposed, upon the intensity of the heat 
applied, and upon the quality of the naphtha. This 
method has its defects, cbief among which may be 
mentioned the lack of any means for producing an ab
solutely uniform quality of gas, as at times the air is 
supersaturated and carries an excess of hydrocarbon 
vapor, which condenses in the pipes. and at other 
times the air is but partially charged, the amount 
of saturation varying between these points. The most 
volatile portion of the naphtha is evaporated, and the 
portion of lesser degree of volatility often remains in 
the apparatus, necessitating removal as a waste. The 
difficulties which have been encountered in filling 
this want of an absolutely uniform quality of gas from 
naphtha without waste or condensation seem to have 
been overcome in the gas apparatus illustrated here
with and made by the C. M. Kemp Manufacturing 
Company, of Baltimore, Md. 

The apparatus consists essentially of a naphtha-tank, 
E, an air supply regulator, A, a meter-wheel, D, and a 
converter, G. 

The regUlator, A.. is provided with a gasometer-bell, 
the rising and falling of which operates the blow-off 
valve, B, of a pipe commlmicating with a blower serv
ing the purpose of pumping air into the regulator, A. 

The air thus applied to the regu-
lator, A, passes through the 
valved pipe, 0, into the meter, 
D, by which it is automatically 
measured into volumes propor
tionate to the amount of naph
tha-vapor with which it is to be 
mixed. As the air is being meas
ured, the meter-wheel shaft is 
rotated by the passing current of 
air, the power thus obtained be
ing made to operate a mechan
ism on the front of the meter
wheel, whereby the requisite 
quantity of naphtha is pumped 
from a well-pipe connected with 
the tank, E, and provided with 
a float cut-off, F. By reason of 
this arrangement the quantity 
of naphtha fed depends upon the 
quantity of air passing through 
the meter-wheel, D. The air 
which has been measured by the 
meter-wheel and the naphtha 
are respectively conducted to the 
converter by the pipes, Land H. 

Within the converter, G, a 
steam cylinder is mounted, to 
which stearn is supplied by the 
pipe, J. The air conveyed by 

the pipe, L. and the naphtha fed by the pipe, H, and 
volatilized by the steam heat, are intimately mingled 
in the converter; and the inflammable mixture thus 
produced is distributed to the various burners in the 
building by the service pipe, K. 

One chief point of merit of this apparatus resides in 
the automaticity of its operation. If the demand for 
gas be great, the gasometer-bell of the regulator, A, 
falls, thereby closing the blow-out valve, B, and caus
ing a larger quantity of air to pass to the meter-wheel, 
D. If there be but few burners in use, the gasometer-
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bell of t h p  rpgulator will rise, thus opening the blow
off valve, B, and permitting the surplus air to escape, 
When the various burners are shut off, the machine 
stops, but renews its operation automatically when
ever gas is  desired. 

In the i l lustration the various parts of the appara
tus have been disposed in a single room ; but in p rac· 
tice they can be so distributed and arranged as to meet 
the conditions of the b uilding in which they are 
placed. 

The amount of steam used is trifling, as there is no 
large bod y  of ai r or naphtha to be heated, but a very 
small amount of naphtha at any one time requires to 
be volatili zed in the converter. 

The inventors of this apparatus claim that the gas 
prod uced is of absolutely u nvarying quality, and is 
supplied in accordance with the amount required by 
the burners. The demand may be very large or very 
small ; the service may be constant or intermittent ; 
but the apparatus will al ways conform with the reo 
quirements of the consumer. 

They also clai m that this apparatus does as well on 
the last gill of naphtha as when there is a full tank 
supply, and that the combination of air and naphtha 
is such as to insure against condensation. They claim 
further that the naphtha is kept underground with 
no pressure upon it  whatever and is withdrawn and 
conveyed to the converter through a very small pipe. 
'J'he apparatus has been favorably passed u pon by the 
insurance authorities, and is allowed to be installed in 
city premises even having no yard space. 

The inventors state that the fuel gas made by the 
apparatus produces an intense and extremely cheap illu
m ination with incandescent burners, and is designed 
for lighting small towns, hotels, institutions, etc. , and 
for fuel purposes for factories, etc. 

The man ufacturers have other modifications of the 
apparatus adapting it to be operated by water service. 

. . . ' . 
NIAGARA AS AN INDUSTRIAL CENTER. 

At the foot of the main thoroughfare in the town of 
Niagara, at a point on the edge of the gorge about 
midway between the American Falls and the new steel 
bridge, is shown the spot where the first white man 
(so says tradition) obtained a view of the majestic falls 
of Niagara. That was more than two centuries ago, 
and Father Hennepin was so i mpressed with what he 
saw that in his book ., Louisiana," published in 1683, 
he gave the height of the falls as being over three times 
as great as it actually is, putting it down as 500 feet. 
In 1697 he wrote his quaint work, " New D iscovery, " 
in which he gives the following oft-quoted description : 
.. Betwixt the Lakes Ontario and Erie, 
there is a vast and prodigious cadence of 
water, which falls down after a surprising 
and astonishing manner, insomuch that 
the universe does not afford its parallel. " 
So profound is tbe impression of magni
tude upon the mind of the worthy father, 
that in a later descriptIOn he adds yet 
another 100 feet to his former estimate, 
making the total height of the falls 600 

feet ! Its actual height is 167 feet. Father 
Hennepin was the first of a bost of word
painters who have attempted to portray 
this surpassing sight-and failed. Niagara 
m ust be seen and heard ; moreover, its 
appeal to the spectators will be as in
finitely diverse as there are diverse tem
peraments in the multitudes of pilgrims 
that gather year ly  at its banks from the 
four corners of the earth. 

The present series of articles will be de
voted to a description of the topographi
cal and engineering features which are in
cluded in and suggested by the term 
Niagara : the river, the fall, the gorge 
with its overarching bridges, and the 
scenic railways which line its crest and 
follow the shore line at its base, and 
above all the  unprecedented hydraulic 
and electric works by which the outflow
ing drainage of our great inland seas is 
being subjected to the service of a grow
ing industrial city. 

By reference to the accom panying map, 
it will be seen tbat the Niagara Fal ls are 
situated on the river of that name and 
about midway between Lake Erie and 
Lake Ontario. The river, which is 33 

miles in length, flows in a general north
erly direction, and i n  that distance it  has 
a total fal l of 326 feet, almost the whole of 
which occurs in the last 17 miles of its 
course. It forms the channel by which 
the whole of the drainage of the four 
great lakes, Superior, Michigan, H uron 
and Erie, flows into Lake Ontario ; and as 
the total drainage area is 90, 000 square 
miles and the total flow 275, 000 cubic 
feet per second, it can be understood 
that Niagara is a truly imposing river. 
The interruption to n avigation pre-
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sen ted by the falls and rapids has been overcome 
by two notable canals. On the Canadian side, the 
Weiland Canal has been cut in a northerly direc
tion from Port Col borne on Lake Erie to Port Dalhou
sie on Lake Ontario (�ee map), and communication 
with tide water on the American side is maintained by 
the Et'ie Canal, which extends from Buffalo, at the en-

MAP SHOWING THE COURSE OF THE NIAGARA RIVER. 

trance to the Niagara River, to Cohoes, on the Hudson 
River. 

After leaving Lake Erie, the river flows somewhat 
swiftly for the first two miles, and then, with a slacken
ing and Widening current, divides to pass on either 
side of Grand Island (see map), belo w which it widens 
to its fullest breadth of 2% to 3 mi les, and flows slug
gishly among numerous low-lying islands that make it 
look more l i ke a lake than a river. Here the general 
course of the river is westerly, and it gradually nar-
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rows as it approaches the upper rapids, which exten d 
about  a mile above the falls. At this point the river 
enters the field of the bird's eye view embraced in our 
first page engraving. The total fall of the rapids is  
52 feet, and,  as the extreme width of the river is  here 
4, 750 feet, the swift rush of the expanse of troubled 
water over its rocky bed forms a fitting introduction 
to the majestic falls below. About half a mile from 
the brink of the gorge the river is divided by Goat 
Island into two unequal streams, the one on the Ame
rican side comparatively shallow and narrow, dis
charging over the precipice in what is known as the 
American Falls, while the major portion of the river 
swings around to the north and discharges over a 
crest of a general horseshoe form, from which it takes 
its name. 

The American Falls are 1 , 060 teet in width, with an 
estimated maximum depth at the crest of 8 feet, and a 
vertical fall of 167 feet. The Horseshoe or Canadian 
Falls h ave a total width of 3,010 feet, a maximum esti
mated depth of 20 feet, and the vertical height is 1 58 

feet. It is a sin gular fact that the amount of water 
which passes over the falls is practically constant, and 
what variations there are, are not caused by rainfall, 
snow, or changes of temperature, but are dependent 
u pon the prevailing winds, which, if they blow strongly 
and alternately from certain opposite quarters, back 
up and then release the waters of Lake Erie and 
greatly increase the depth of the water at the falls 
for the time being. The normal flow, according to the 
gagings of the United States engineers, is 275, 000 

cubic feet per second, or about half a million tons per 
minute. The total fall available for power purposes 
from t.he commencement of the upper rapids, where 
the power companies have their in takes, to t.he river 
immediately below the falls is 216 feet, and this sho ws 
the theoretical horse power of the falls to be a bOl : '  
6, 750,000. If we include the addit ional fal l o f  100 fe, ' :  

from the foot of the falls to Lewis t on, 8 mi les bel o w ,  
we find that the  theoretical possibilities of N iagara 
must be put down at 10, 000, 000 horse power. 

There is no great depth of water underneath the 
American Falls, indications being that its bed is full of 
massive and broken rock ; b ut the enormous mass of 
water (estimated at from four-fifths to nine-tenths of 
the whole) that thunders over the Horseshoe Falls with 
a depth at the center of 20 feet, has excavated a basin 
and channel that is fully as deep as the falls them
selves. The river maintains this dept.h, from shore 
to shore, for a m ile  and a half or more below the 
falls, shallowing gradually as it approaches the canti
lever bridge of the Michigan Central Railroad. The 

enlarged cross section of the channel has 
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the result of slackening the stream, so 
that it flows very sluggishly through this 
part of its course, so much so that small 
row-boats do not hesitate to cross from 
shore to ehore. At the new steel arch 
railway bridge the river begins to fall 
with great rapidity over an extremely 
rocky and uneven bed, the fall extending 
for about a mile. As the gorge at this 

PROFILE OF THE GREAT LAKES. 
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THE INDUSTIUAL DEVELOPMENT OF NIAGARA FALLS. 

point narrows considerably, the confined 
waters rush down tumUltuously at an es
timated speed of 30 miles an hour, a l l d  

· the effect, a s  one stands a t  the bottom o f  
the gorge and close t o  the edge o f  the 
mighty torrent, is even more inspiri ng 
than that of the falls themselves. The 
10, 000,000 horse power, the 30. 000, 000 tons 
per hour, and other figures of Niagara 
seem very conservative when one is 
standing on the edge of the Whirlpool 
Rapids. 

At the foot of the rapids is the Whirl
pool, where the river takes a sudden 
turn of about 90 degrees to the right. The 
onslaught of the river against the op
posing cliffs, assisted by a natural de
pression, has worn out a vast circular 
basin into which the waters of the rapids 
rush, and form the celebrated Whirlpool. 
From the Whirlpool the river flows 
through a broadening and less precipitous 
channel, u ntil it passes between the pic
turesque towns of Lewiston and Queens
ton, to broad en into a wide channel for 
the rest of its journey to Lake Onta
rio. The fall in this last seven miles 
of the river is about half a foot to the 
mile. 

By studying our front page view of 
Niagara, our readers will see that the 
river appears to have cut its way back 
from Lewiston through an elevated and 
generally level country, and this impres
sion is confirmed by a study of the actual 
locality. Coming up the river from Lake 
Ontario, one notices that the surround
ing country is low and fairly level, but at 
Lewiston there is a lofty and somewhat 
precipitous escarpment or bluff, the 
ground rising to a height of 374 feet above 
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the lake level. 'fhis high level is maintained with 
slight undulations up to the falls. The indications are 
that the l atter were originally located at Lewiston and 
Queenston, and have. in  the course of ages, cut their 
way back to their present position. T he depth from 
the crest of the gorge to the river varies from 200 to 
300 feet, and its width from 1 . 500 ieet at the falls to 
220 feet at the lower end of the Whirlpool rapids. 

In subseq uent articles we shall deal with the engi
n eering and industrial features of Nia gara Falls, and it 
w i l l  be sufficient at this time to briefly indicate these 
features as shown on the accompanying bird's eye view 
of the river and its environs. The depth and turbu
lence of the ri ver have necessitated some costly and 
difficult bridge work. About a quarter of a mile below 
the American Falls is the Niagara Falls and Clifton 
arch bridge, built last year to replace the suspension 
bridge which for many years wa!'! a familiar feature of 
the landscape. This is  the longest arch bridge i n  exist
ence (868 feet span), and to our thinking is the most 
beautiful of its kind in the world. A mile and a half 
below we come to the cantilever bndge which carries 
the tracks of the Michigan Central Railroad, and forms 
a l ink  in the great trunk system of the New York Central 
Rai lroad bet ween New York and the 'Vest. Closely ad
joining it is  the new steel arch bridge completed last 
year, replacing the old railroad suspension bridge on the 
same site. It carries the tracks of the Grand Trunk 
Rai lroad, and so forms a l ink in the route of the Cana
dian Pacific system . A few miles further down the river 
the new Lewiston and Queenston suspension bridge is in 
course of erection ; and when completed i t  will form an 
im portant element in  an electric belt line which will ex
tend the full length of the gorge on either side, crossing 
it to the north at Lewiston and to the south by way of 
the Niagara Falls and Clifton bridge already referred 
to. Fuller details and illustrations of these bridges 
wi l l  be gi ven in a subsequent issue. 

Ever since t he year 1725, when a small sawmill was 
erected at the

' 
falls, their vast store of energy has ap

pealed to the mechanical instincts of man and invited 
his co-operation ; but it  is only of late years that. any 
serious attempt has been made to utilize th is energy 
on a large scale. By far the largest modern plant is 
that of the Niagara Falls Power Company, whose 
canal and power house i s  situated about a mile above 
the American Falls, and therefore above the upper 
rapids. as shown in our front page engraving. The 
water is  led in  from the r iver by a canal which is 
12 feet deep by 180 feet lon g, and of sufficient capacity 
to deliver water for the 

'
generation of 100, 000 horse 

power. At the side of the canal is a huge wheel pit, 30 
feet wide by 200 feet long and 180 feet deep. Water is 
led from the canal to the bottom of the pit by eight 
steel penstocks, each 8 feet in diameter, and at the base 
of each penst.ock is a 5, 500 horse po wer vertical tur
bine. Each main shaft carries at its u pper end, within 
the power house, a 5, 000 horse power generator, the 
total capacity of the plant, as now established, being 
40, 000 horse power. Provision is made within the pit 
for two more turbines, the total proposed capacity of 
this house being 50, 000 horse power. Another power 
house of equal capacity is shortly to be bui lt on the 
opposite side of the canal , and the compan y h as fran
ch i ses which wil l  allow it to erect a 250, 000 horse power 
plan t on the Canadian side when it is prepared to do 
so. The tail race of the present power house is carried 
through a tunnel 7,000 feet in  length, which was driven 
from the bottom of the wheel pit in a straight line 
beneath t he town of Niagara Falls to an outlet at the 
base of the cl iffs j ust below the abutments of the upper 
arch bridge. The outlet is marked on the bird's eye view 
on the front page. The Niagara Fal l s  Paper Company, 
whose works adjoin the power house of the Niagara 
Falls  Power Company, utilize 7,200 hy-
draulic horse POWf:r, taking the water 
from the canal and discharging into the 
tunnel. 

N ext in  importance is  the Niagara Falls 
H ydraulic Power Company. It owns a 
canal, shown on our engraving, which 
leaves the river at a point above the 
rapids and 2,000 feet below the canal of 
the Niagara Power Compan y, and runs 
through the town to a basin situated near 
the edge of the gorge and a quarter of a 
mile below the upper bridge. Here it is 
led by two penstocks, one 8 feet and the 
other 11 feet in  diameter, to a power 
house 200 feet below at the edge of the 
river, where its energy is developed 
in a series of horizontal turbines. The 
present instal lation represents a capacity of 10, 500 
horse power, and this is to be in�reased shortly to 
20, 000 horse power. By extending the terminal basin, 
northward along the cliffs, enlarging the canal and 
building another power house at the river level, below 
the present small users of the canal water, it is pro
posed to develop 100,000 horse power. The franchise 
allows the company to develop 125,000 horse power 
from the river. 

The canal. which was built in 1858, also supplies a 
number of industrial works which utilize only a part of 

J t itufifit !mtritau. 
the available head of 210 feet. Most of the turbines 
operate under a head of from 60 to 100 feet, and about 
7, 500 horse power is developed in this way. The tail 
race discharge is through a tunnel or through an open 
cut in  the face of the cliff. 

On the Canadian side, the Niagara FaJ ls Park and 
River Rai l way has a power house opposite the Horse
shoe Falls in which are two turbines working under a 
68 foot head, with a combined capacity of 2,000 horse 
po wer. 

Includin g then all the various users of th"l Niagara 
River waters for power purposes, we find that at the 
present writing, of the total theoretical horse power of 
7, 500, 000, less than 50, 000 horse power is being actually 
developed and turned to useful account. The con-

McQUISTION'S AUTOMATIC SIPHON. 

tracts already made by the two great power companies 
cal l for an increase upon this of about 60 per cent. 

The accompanying map of Niagara shows the 
various lands acquired by the companies, wh ich they 
propose to rent out to such industrial concerns as wish 
to locate on their property and use the companies' 
power. Of these companies, the Niagara Falls Power 
Company alone own 1 ,071  acres, while the Niagara 
Falls H yuraulic Power and Manufacturing Company 
own 70 acres, as indicated on the map. The industries 
already established and using the electrical power are 
very numerous, and include the manufacture of paper, 
aluminuJlJ, carborundum, calci u m  carbide, peroxide of 
sodium, and other chemical industries. , The street rail
way systems of Niagara, the Gorge railways and the 
rai lway to Buffalo, 22 miles distan t, are operated by 
electricity -generated from the Niagara waters, Buffalo 
alone taking 6, 000 horse power for its city rai lroads and 
other power purposes. The present indications are 
that industries will move to Niagara instead of the 
electricity generated at the fal ls being transmitted to 
any great distance for industrial purposes. 

• • • •  
A NOVEL PORTABLE FOLDING BOAT. 

An i mproved portable folding boat has been invent
ed by John Osmond, 921 W. 12th Street, Chicago, I l L ,  
which i s  adapted for the use o f  travelers, hunters, fish · 
ennen, and prospectors. 

Our illustrations show the boat with its folding and 
removable  parts in various positions. The boat com
prises essentially two middle sections and two end sec
tions. The two middle sections are hinged together so 
they may be folded together, one section being used as 
a cover for the other. The two end sections are de
tachably connected by bolts with the middle sections. 

OSMOND 'S PORTABLE BOAT. 

so that they may be placed within the middle sections 
when not in use. In order to lock the two middle sec
tions together when they are extended, bolts are used 
which are provided with washers to prevent leakage. 
When the four sections are in position and bolted to
gether, a complete boat is formed having pointed ends 
constituting buoyant air' chambers. The end sections, 
when not in use, are placed within  the m iddle sections,  
and serve as storage compartments for provisions. The 
seats of the boat are so hung that when the parts are 
folded, they may be swung out of the way. The oars, 

in order to be readily stored in transportatioIi, are 
made in detachable sections. 

• I e ·  • 
AN AUTOMATIC SIPHON. 

A patent was recently i ssued to Charles F. L. Mc
Quistion, of Butler, Pa. , for an automatic siphon espe
cial ly adapted to the flushing of sewers and drains 
where the flow of water is small or intermittent. Fig. 
1 is a partial , section of the device ; and Fig. 2 is a de
tail showing a purtion of the siphon and of a vent-p ipe 
employed. 

The Siphon, A, discharges into a tI-ap or water-seal . 
A vent-pi pe, B, simi larly bent to the siphon, A, h as its 
lower end within the trap and above the siphon-dis
charge, and its upper end above the bend of the siphon. 
The upper end of the ven t-pipe is iocated above the 
siphon-in take and below the siphon-bend, a distan ce 
exceed ing the depth of the seal ai the lower u pturned 
end of the vent-pipe. As shown in detail in Fig. 2, the 
vent-pipe, B, and the siphon , A ,  are connected by a 
passage running through a fitting, C. 

The u pper portions of the vent-pipe and siphon are 
arranged in the water-collecting t.ank. As the water 
rises in the tank, it enters the intake of the siphon, A, 
until  it  reaches the level of the upper end of the vent
pipe. B_ As the water rises, the air i n  the pipes is com
pressed, but is prevented from escaping by the water
seals at the d ischarge ends of the pi pes. A continued 
compression of the air by the rising water wil l  finally 
blow out the water- seal at the lower leg of the vent· 
pipe, thus causing the water rapidly to rush into the 
upper ends of the pi pes and to empty the tank. 

Should it be so desired, the u pper part of the vent
pipe can be omitted ; but  in this case the compression 
of air begins immediately  upon the rise of the water in 
the tank. 

The Removal of Tattoo Marks. 

In the Archives de Medecine Navale for October there 
is an instructive article by Dr. Felix Brunet, a j unior 
surgeon of the French navy, on Uetatouage, or the art 
of removing pictorial designs and inscriptions from 
beneath the outer skin. Soldiers and sai lors-the lat
ter especially-are notoriously fond of this species of 
adornment, but men at best are but fickle creatures, 
and with advancing years many amon g them become 
anxious to be relieved of the too persistent records 
wh ich they then no longer look upon as ornamental. 
As Dr. Brunet says, there are few naval medical offi
cers who have not been asked by patients to remove 
tattoo marks : but, unfortunately, when their services 
a re thus required they are obliged to depend upon 
t.heir own resources, as litt.!e or no information is 
afforded by the text-books. 

It is true that an immense number of methods hatte 
been recommended;both i n  ancient and in modern t imes, 
but all are more or less i nefficient, while many of them 
are barbarous. Tattooing varies so considerably as to 
site, extent, and depth that no sin�le method, however 
elastic, can possibly answer in all cases. Dr. Brunet 
enters into an elaborate historical survey of his subject, 
exhibiting a vast amollnt of erudition. Among other 
stories he tel ls  once more how Bernadotte died rather 
than lay bare his arm for phlebotomy. In  his salad 
days Napoleon's famous general had been an ardent 
republican, and had h e  consented to the uncovering 
of the l i mb, an elaborate design attesting to his un
alterable devotion toward the Republic One and In
d ivisible would h ave come to light. 

In con clusion Dr. Brunet formulates his procedure 
as follows : " The em pirical Illeans proposed for the 
removal of tattoo marks being either inefficacious o r  
dangerous, while the scientific expedient of repricking 
with various caustics is  insufficient, we propose a me-

thod, more complicated but surer, and 
separable into the following stages : (a) 
delimitation of site to be operated on by 
diachylon plaster, anlllsthesia by cocaine ; 
(b) vesication by ammonia ; (c) removal 
of epidermis, free rubbing of exposed de
sign by nitrate of silver pencil ; (d) after 
five minutes' salt or boricated water dress
ing, to be renewed the next day, when 
also the diachylon may be removed ; (e) 
cicatrization under powder formed of 
equal parts of iodoform, red bark, char
coal, and salicylate of bismuth. This 
method is not applicable to all cases. 
Sometimes, notably in tattooing of the 
face, dissection is  the best treatment. 
When a very large design is in question. 
it can be dealt with piecemeal . "  The 

method would probably be drastic, but whether its 
author is quite consistent in reflecting upon the bar
barity of other processes while recommending his  own 
is open to question. Any such method certainly should 
not be attempted except under the direction of a 
surgeon. 

• 'fl • •  

BEER tabloids are to be put on the market in Ger
many. It is said one of the small tablets dropped in a. 
glass of water will, in a few moments, turn it into a. 
glass of beer. 
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N e W'  Exciting F l u i d  for Carbon Cyllnder Cells.  

To the Editor of the SCIENTIFIC AMERICAN : 

I have recent l y  been experimentin g with the carbon 

c y l i n der battery, w ith a vie w  to improving it .  The 

excit ing fluid now used is sal ammon iac (ammonium 

ch l ori de), and from i ts be i n g  a salt it does not act with 

sufficient energy u pon the z inc, and is o n l y  a moderate 

cond u ctor of e lectricity, producing two resu lts, internal 

resistance and low ampere discharge. The excit ing 

fl u i d  to a battery in order to make its use efficient llIust 

haye the follo wing properties : F irst of al l , it must be 

cllE'ap. Second , it m ust be a substance that can be 

eas i ly transported. Third, it m ust have a good con

d U Cl t i ng po wer and not form corrosiYe fumes. Fourth , 

it m u st not a ttack the z i n c  on open circuit. 
The su bs tance that I h ave found to ans wer all these 

requirements is potassium h ydroxide (caustic potash). 
'V hen a carbon cyl inder cell is fi lled with a 75 per cent 
sol ution of cau stic potash, and the circ uit closed, the 
zinc forms z i n c  hydroxi<l e, which is i mmediately dis
sol yed in t h e  excess of caustic potash in proportion to 

the amount of current used ; the zinc hydrox ide being 
soluble, th e  formation of any precipitate is pre 
vented. 

I n  practice I set up a cell as follows : Dissol ve 1 
pound of commercial caustic potash in 3 poun ds 
of water. Po u r  th i s in the gl ass jar to about % of its 
capac ity, tl1f'n place the cy lincter in t h e  j ar and po u r  
abo u t  2 ounces of coal o i l  o n  top of the sol ution and 
then insert t h e  zinc. The coal o i l  shou ld not be 
o m itted, as it pre ,' e nts the formation of creeping salts 
a n d  keeps the caustic potash from absorbing water 
and carbon ctioxide from the air. A battery set up 
t h i s  way wil l work perfectl y  on open circuit without 

loca l action ,  and can be used on closed circ uits froUl 
three to four hours where the external resi stance is not 
less than 3 to 4 ohms.  In s U lllllling u p, you can be safe 
in using the cell on any intermittent circuit, where it 
can be trusted to remain in goorl condition as long as 
the zinc l asts, as there is no loss from e vaporation. 

One cel l using caustic potash w i l l  g i ve current equ i va
lent to four using sal amlIloniac, as the intern al resist
ance is red uced to a small fraction of an ohm. The 
vol tage rema ins about the same, but t h e  am pere d i s-
charge is q u adrupled , RANDOLPH B OLLING. 

Stokes, Va. , Apr i l  10, 1899. 

[ The principal objection to this battery is the use of 
a strong caustic potash sol ution, wh ich wo u l d  necessi
tate care ful handl ing, and p l acing the battery w here 
the sol ution could not acc i dentally inj ure carpets or 
furnitllre. -EDS . ]  

Some I nteresting I nventio ns. 

Au electric cel l ar torch has recently been patented 
by an Englishman, and it ad mits of llIany u ses. H e  
was t h e  s o n  of a physician, and quick l y  recog'nized that 
thA principle of his father's laryngoscope might be 
ve l'y well appl ied to commercial p u rposes ; and his ex
periments based on this i d ea result.ed in the prod uc
tion of a clean, odorless, and reliable appliance for the 
thorough examination of brewers' casks and vats, cans, 
etc. It consi sts of an electric lamp covered with a 
long glass protector, and it is secured at the e n d  of a 
handle throu gh which the insulated wire is carried. A 

small mirror is provided ; this folds inward when it 
touches the side of the cas k or ja l', and thus reflects 
the interior in such a way t h at it may be thoroughl y  
examined. 

That a drinking glass may com lllunicate disease is 
now ad mitted by all sanitarians, and the persons who 
are compel led to m ake use of pub i ic drinking fountains 
m ay relieve their m inds to a great extent of the fear of 
the infectious microbe by supp lying t h e lU sel ves with 
the l ip guard and protector which has recent l y  been 
patented by a Boston inventor. It consists of a meta l 
or rubber shell which slips over t h e  edge of the drink
ing glass and is hel d in place by the natural spring of 
the m aterial. This pre yents one's lips fl'om com i n g  i n  
contact with the edge o f  the glass and thereby avoids 
infection. 

A Washington inventor has devised an ingenious 
attachment for a m ail box. E very time that the door 
is 0pAned by the collector of the mai l a smal l  lllo,'able 
sign is changed, This sign,  which consists of a card, 
is visible from the outsi de. and sho ws when the next 
col lection will be m ade. 'l' here is often consi d erable 
satisfaction to kno w w he n  a letter wh ich h as been 
posted wil l  be col lected and started on its way. Mail 
boxes with slll a l l  windows with a card showin g the time 
of the next col lection h ave been used for TlIany years. 

A Canadian inventor has devised w h at is termed 
.. The A u tomatic Second , "  for use at prize fights. It is 
intended to si mpl i fy the work of the seconds in the two 
corners, and consists of a hol low iron p i l l al", to w h ich 
are attached s wi n g i n g  brack ets carryi n g  a seat for t h e  
pugil ist, a basin,  and a n  electric fan. It  is arranged so 
that all three can be swu n g  outside the ropes when not 
wanted.  The device is an in genious one, and it is the 
last subject which one would naturally suppose would 
claim an inventor. 

J t itutifi( �mttinlU. 
Miscellaneous Notes and Ke(',eipt s. 

Protecting Gelatine Capsules from Dampness. --Ac

cording to an English patent by Valentine, they are, 
either before or after filling, treated with an alu lll solu
tion, which is said to protect them from injury by 
moist ure at ordinary temperatures. -N eueste Erfindun
gen und Erfahrungen. 

Carbolic acid in the form of lozenges is prepared by 
melting on the water bath phenol 95 parts and stearine 
soap 5 parts. This lllass is poured into col d  moulds, 
and after solidifying, cut and d i vided as desired. The 
lozenges keep wel l  and are read i l y  soluble in water. 
Neueste Erfi udungen u n d  Erfahrun ge n .  

" Brilliant Khelidophage, " a llIedium t o  clean, shine, 
and po l i s h  copper at the same t i me. consists of 1 part 
(by weight) of 40 per cen t  hydrochloric acid, 5 parts of 
fi n e l y  po wdered Venetian tripol i , and 4 parts of water. 
Another mixt ure is com posed of tartaric aci d  4 parts, 

tr ipol i  4 parts , and water 5 parts. 'Vith t hese agents 
the article to be c l eanect is coated by means of a clot h 
rag, rubbing it with a dry cloth until it sh ines nice l y .  
By reducing the q uantity of water, the aboye COl l I  [10 -

sition c a n  b e  macte in t h e  form o f  a paste. -Ed e I J l J e t a l l  
Industrie, 

Regenerating Vulcanized Soft Rubber. -The purpose 
of this process is to render r u bber was te or old rubber 
articles of use agai n .  'rhis is accomplished by dis, 
solving the mat erial and separati n g  i t  agai n from the 
solution, Suitable solvents have been fou n ct  to be 
ani l i n e, tol u idine, xylidine and their h ig h er homo
logues, at tempemtures of 140" to 1800 C. After the 
solution h as taken p lace, dil ute acid is add ed, w h ereby 
the organ i c bases rem ain dissol ved as salts in the aque
ous l iquid, while the r u bber is e l i m i n ated in the form 
of a tough mass. It is separated by decan t i n g, wa shed 
and dried. The so l ven ts em ployed llIay also be re
moved by the ad mixture of alcohol.  Accord i n g to 
N eueste Erfindungen und E I'fah r u n gen,  caoutchouc is 
recovered, neither devulcan i zed nor even onl y  und is
solved, by this process, wh ich is patented in Germany 
by the De utsche Gummi Gesel lschaft. 

Treating Maple to Imitate Rosewood . -To im itate 
rosewood, maple is best em ployed, si nce i ts texture ap
proaches that of the rosewood t h e  closest. According 
to Deutsch e  Drechs ler Zeitung, the maple board must 
be caref u l l y rubbed down, a handsome color bein g ob
tained only if this is atten ded to. For stain i n g use 
ani lic  acids, a dark red one consist i n g  of roseine 10 
gramm es, coralline 10 gram mes and ani l ine bro wn 
1 '5 grammes dissol ved i n  1 l iter of alcohol , and a pale 
red one which is obtained by di ssolv i n g  roseine 10 
grarnrnes and coralli ne 10 gram mes in 1 l iter of a lcohol . 
'Vith this pale red liquid draw the veins on the maple
plate in distances of about millim eters, using a repeat · 
edly d ivided brush, and fi l l  u p  the interven ing spaces 
with the dark red mixture. Before dryin g  is com 
pleted, blend the light and d ark stripes with a soft 

brush ,  so that they do not appear too sharpl y  defined. 

Red Enamel Color. --'T he ordinary red vitrifiable color 
in various shades is obtained by an equa l ly  heated 
mixture of ferric oxide and any al u m i n a  com po und. It 
is generally produced in factories, si nce it plays an i m
portant part in practical enameli n g. The different 
shades are obtained by ch anging the proportio)1 of the 
two fund amental bod ies ; thus a mixture of 10 parts of 
green vitriol  an d 30 parts of al u m  gi Yes a co loring 
agen t which i m par ts a flesh t i n t  to t he enamel .  In 
order to produce a purple color in the enamel (and al l 
other vitreous pastes) gold ch loride in various com 
pounds i s  em ployed. The exceed i ngly h i g h  price which 
this coloring m edi u Tll nat urally co m m ands is some
what offset by its being uncom monly productive, hence 
it need only be em ployed in smal l quantities. Never
theless, this purple p i gment is, by far, the most ex
pensive material of the enameler, a k i lo of the p u r
ple-glass from Gen e va costing about 3iiO florins, The 
preparation of this colorin g agent is carried o ut in 
d ifferent ways, accordi n g  to the adm ixture w h ich is 
m ade to the gold chloride, Sodium -gold chloride is 
produced by dissolving ducat gold in so-called aqua 

regia (mixture of nitric acid 1 part a n d  h ydrochloric 
acid 4 parts) in a luke w arm water b ath. E vapomte 
the sol ution,  which is carefu l l y  sepamted fro m a n y  
residuE'S o f  s i l yer chloride,  in a porcelain dish to dry
ness. Mix the dried gold chloride w ith pure cookin g  

salt ( 1,4  part by weigh t o f  t h e  gold orig ina l l y  em
ployed), d i ssolve the lll ixt ure ill w ater and evaporate 
again. For tin chlorid e-gol<l ch loride, the gold 
ch loride procured by the abo,-e l I J entioned d irections 
is again d issoh -ed in water. T h e n  add a solution of 
ti n chloride, wash the resu l t i n g preei pitate on the filter 
and dry. 'r he so-ca l led Cassius gold purple, formerly 
al most exc l u s i vely e m p loyed for giY i ng enamels and 
other vitreous com positions a purple color, is prepared 
by m aking an admixture to the d issol ve<l gold chlori de, 
contai ning both t in protoClh lorhle and tin perchlor i de. 
Since the production of this col o r i n g  agen t  is d ifficult  
and laborious, we will abstain from gi ving the d i ffe l'-

ent receipts and refer to the special text books, such as 
the works of Randau and Ferd Luthmer.-Die Edel
metall Industrie. 
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A 12-inch shell, fired from one of the American 
battlesh i ps during the blockade of Santiago , exploded 

recently while being handled at Santiago, demolish
i n g  a bui lding and k i lling three persons. 

A Yineyard on the Moselle which contained only one 
acre of ground recently sol d  for $60,000, which is the 
h i ghest price ever paid for vine land in the Mosel le ter
ritory or probably in the whole Rhine district. 

Austria has profited by o u r  experience in the S pan
ish war and now owns an ambu lance ship nallled the 

" Graf Falken hayn. " It was fi tted u p  and presented 
to the govern ment by private gen tlemen to com memo
rate Emperor E'ranz Josef's j u b i lee. I t  will be lllan
aged b y  the Austrian Red C mss Society. 

The edi tor of the American Jou rnal of Pharmacy, 
rem arking" u pon the imlll unity of certain domestic 
ani l l lais  against particul ar poisons, su ggests that medi
cinal roots, fru its, and seeds, bei ng rich in n utritive 
m aterial s, llI ay economica l l y  be t u rned to account as 
food for ani l ll ais instead of being thro wn away as be
ing of n o  ,'a l ue after their medicinal constituents have 
been extracted. 

In openi n g  Great Marylebon e  Street, London, to lay 
electric cables, work lll en came across se veral el lll tree 
water pi pes i n  a fine state of preservation, a lthough 
they were on l y  a fe w feet b e l o w  the surface. Th ese 
tree trunks bored through were o ver t wo hundred 
years old and m u s t  h ave been a part of an old water 
con duit. T h e  p i pes were blocked with silt, but other
wise were q n i te usable. 

Prof. Marcon i  h as i n yented an instrument for ascer
tai n i n g  a s h i p' s  pos ition in a fog. when it is wit h i n  
ran ge of one of  t h e  telegraph stations. I t  consists of a 
recei ver which can be> revo l ved and which, when point
ing toward the tra n s ill itting station, sets off an electric 

bell , thus estab l is h ing the bear i n gs as accurately as a 
com pass can. T he instl"ll l ll ent is to be tried on the 
Channel steamers, 

P hiladelphia is to h ave a new park, to be entitled 
the League Is land Park. It w i l l  consist of three hun
dred acres of lo w- l y i n g  land on t h e  Delaware River, 
near League Is land.  T he snccessful plan for the new 
park w as drawn by Sam uel Parsons, Jr. ,  and incl udes 
lakes, meado ws, ball grouncts, gar<lens, footpaths, 
equestrian and carri age roads, arbors, bridges, and 
restaurants. The place is laid out most admirably. 

A S pr ingfield concern has recentl y  built a number of 
traction en gines fOI' use in C u ba. O n e  of t hese is said 
to h ave transported a pay i n g  load of s ixty tons at the 
rate of fi ve m i l es per hour u pon the n a t u ral soi l of t h e  
couutry. 'r he en gine has three h igh-pressure cylinders 
mounted on top of the boiler a n d  drives the rear 
wheels by a si ngle reduction gear. The wheels are 
com posed of steel p l ate disks cut away so as to form 
spokes and having angle iron rings to which the broad 
steel tire is riyeted. 

Accordin g  to The Brit i s h  Architect, the Thames Iron 
Com pany, who are n o w  constructing the Cape Central 
Rai l way, have contracted to finish t h e  l ine from Hai fa 
to Dalllascus (SO l l Ie  120 m i l es),  crossin g the Jordan b y  
a stone bridge a n d  s k irt i n g  L a k e  Ti beri as, Damasclls 
has about 300,000 i n hab itants and l i es i n  an oasis fed 
b y  two streams f m m  Le b a n o n .  The company wil l 
also construct a break w ater i n  the bay. The line w i l l  
eventual ly  go o n  t o  Bagclad a n d  forlll part o f  a tru n k  
route t o  I n d i a .  A \ Jarro w gage l i n e  from Beyro u t  

al t'ead y reaches Dalllasc lls. 

At the Geograph i ca l 'Congress at Berlin,  this sum, 
mer, the l a n guages to be used will  be limited to Eng
lish, French, German and I ta l ian. A w r i ter i n  t h e  
feview publ ished by t h e  Madrid Geographica l Soci ety 
protested against the exclusion of the S panish l an
g uage i n view of the fact t h a t  it was spoken by most of 
the d iscoverers amI colonists of a large part of the 
worl d . It says if more geographers were able to read 
Span ish t h e y  would not from t i l l le to time brin g  fO J· t h  
facts a s  new which were pri nted i n  Spanish boo ks 
t wo or three centuries ago. 

It seems pretty well a u t h e n t i cated that the h U l llan 
voice is capable of start i n g  an avahnche. James 
Perchard, C lerk of the State Court of A p peals of one 
of our �Western States, was min i n g S O l l i e  years ago in a 
mou nta i nous region. The sno w  h a<l fa l len to an un
usual dept h ,  and m i llers Illoving frOlIl one cab in to 
another ,yere warned to look out for slides. He stop ped 

on one of his trips at the cab i n of an acquain tance a n d  

took din n er w i t h  h i m  a n d  h i s  wife. At the close of the 
meal h i s  host urged him to st ay awhi le, but h e  fe l t  
ner yous a n d  started o n  h i s  j o u rney.  Cross i n g  t h e  

canyon,  h e  100ke<1 back a t  the cabin where the lIIa l l  
an<l h is w i fe we l'e stand i n g  at t h e  door. He waved his  
hand and s h o u ted goodb �· e . H anl l y  had the echo of 
his ,'oiee <l ied away before :L l II uffled noise struck his 
ear-a I l ( ) i � l' l i ke t h l' boo ! ll of a can non-and in five 

seeo n d H  t h e  cab i n w a s  b l l J " i ,'d  l I lHll' r  fifty feet of 8now. 
A,H i stance was � 1I 1 1 1 1 1 1 () J J e d ,  anti fi nal l y  the two dea<I 
bodies were take l l  o ut. 'l' here is little question that 
u nder c"' l·tain eonditions the vibrations of the human 
voice will produce an avalanche. 
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THE OLD LINE-OF-BATTLE SHIP " PENNSYLVANIA." 

Our sense of the marvelous has been so dulled by 
the swift-succeeding triumphs of naval science that few 
of us realize, if we ever stop to think, w hat prodigious 
strides have been made in the past half century of war
ship construction. It is only at such a time as the 
present, when, with the tumult of battle still in our 
ears, we turn from the sight of our swiftly moving and 
dt'structi ve modern fleets to the contemplation of the 
s luggish wooden frigates and three-deckers from which 
our forefathers fought the enemy, that the full force of 
the contrast comes home to us. Yet it must be admit
ted th at whi le in speed , fighting power, and defensive 
qualities the modern ship of steel is incomparably 
superior to her wooden prototype, in point of pictur
esq ue beauty the older type is beyond com parison . 

Of her type and ti me, the old l ine-of-battle ship 
. .  Pennsylvania," launched after fifteen years of build
ing in Philadelphia, on the sixteenth day of J uly , 1837, 
was the grandest example ever built  by this govern
ment, and, as it turned out, was a luxury too dear for 
fitting maintenance ; for excepting her brief cruise of 
fi ve days from Philadelphia to sea and into Norfolk, 
her years of usefulness were spent in performing the 
prosaic duties of a receiving ship. 

The accompanying dra wing of this noble ship w as 
made from the original plans on file at the Navy De
partment ; those who are famil iar with t he su bject 
will agree that it is one of the most successfu l repre
sentations of a three-decker under fu l l  sai l  t h at. h as 
ever appeared. Built of 
wood throughout , 21() 
feet in length, 58 feet of 
beam, with b o w s as 
bluff as her seamen 's 
ways ; her sides of heavy 
· mk, proof at a mi le to 
I ler own gun-fire, vary
i l lg  in thickness from 
18 inches at the spar 
deck to 32 inches at the 
waterline, and pierced 
upon her four fighting 
decks by one hundred 
a n d  t wenty smooth
b 0 r e ,  muzzle-loading 
cannon ; with t wo full 
acres of can vas spread 
out aloft on masts that 
were as long as herself ; 
designed for a comple
ment of 0 v e r eleven 
h u n  d r e d  souls -- she 
must, in truth , have 
been a sight to gladden 
a sailor's heart as she 
bowled a l o n g  under 
royal stunsails, her bul
warks bristling w ith 
cannon,  her bulky sides 
as well as if with con
scious dign ity as they 
bore aloft her tapering 
I llasts that t o w e r e d  
h eaven ward glistening 
w i t h  their pyramids of 
whiteness . 

In days when wood 
was the material of con
struction, it was no easy 
task to build the hull 
of a ship of nearly 5,000 
tons d i s  P I a c e  m e n t 
which should be capa
ble of mounting a bat· 
tery of 120 guns, and 
carrying aloft some two 
acres of canvas. Al
though only the bes t 
selected oak was Ilsed, 
the various timbers of 
the hull  had to be of 
enormous size, and the 
impossiiJi lity of securing 
single s t i c  k s of the 
length required led to 
an elaiJorate system of 
splicing a n d  scarfing, 
the join ts being arl'3 ng
ed so that as few as 
possible would occur in 
a n y  given s e c  t i o n 
through the vessel. 

'1' h e accompanying 
diagram, for w h i c h 
we are indebted to 
L o n  d o n  Engineering, 
shows the method of 
construction of N e 1 -

From a drawing by R. l/. tll<erreLt. 

J t itu tifit �tUttitau. 
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CROSS-SECTION OF A THREE-DECKER. 

THE OLD LINE-OF-BATTLE SHIP " PENNSYLVANIA." 

the memorable battle of Trafalgar. It is fairly re
presentative of a first-rate of the early part of this cen
tury, and gives an impressive idea of the great massing 
together of timber that was necessary to give the 
needed strength . Even as it was, the old men-of-war 
showed structural weakness, frequently hogging at the 
ends-the old " Victory " herself, now stationed at 
Portsmou th,England, being ful ly 12 inches lower at the 
ends than in the middle. It will be seen that the cross 
section of the hull ,  especially of the su bmerged por
tion, varies greatly  from that of a modern warship. 
The flat floor extends only . about 8 feet on ei ther side 
of the keel, when the hull begins to round up in a 
great continuous sweep to the level of the middle deck, 
the sides having a "  tu m ble-hoIlle " of 7 feet from the 
waterline to the q uarter-deck. From the middle deck 
the contour of the sides is concave. This form above 
water was discontin ued when the era of the steel ships 
came i n ; b ut it has been revi ved in the French navy, 
and is  seen i n a very pronounced form in our own 
" Iowa " and " Brooklyn." 

The keel consisted of massive single timbers 20 
inches square, and was laid in as great lengths as 
were procurable . The frames were 18 inches deep in  
the floor, 12 i nches at  the waterl ine. and 8 inches at 
the quarter-deck . The b u l l was double-p lanked, the 
outer planking being 6 inches thick on the floor and 
bilges, from which it increased grad ually to 12 inch es 
at the waterline, reducing again to 6 inches at the 
middle deck, above which it was 4 inches in thickness. 

The i n n  e r planking 
v a r i e d from 4 to 8 
inches, the latter being 
the thickness at the 
waterline. Upon t h e  
i n n e r  planking was 
laid a s y s t e rn  of 
; ' riders, " wh ich varied 
from 12 to 18 inches in 
depth, a n d  extended 
around the interior of 
the hull, forlll ing a sort 
of interior framing, add
ing  immensely to the 
strength and stiffness of 
the s t r u c t u r e .  The 
whole shell  of the sh ip 
thus laid together was 
secured by innumerabl e  
bolts and treenails, the 
bolts being from 3 to 4 

feet long and passing 
from the outside plank
ing to the inner face 
of the riders. The tree
nails were long oaken 
pins, which were driven 
through the frames and 
both layers of plank
ing, and were secured 
in place by splitting 
their ends and driving 
wedges t i g h t l y  into 
them. 

The v a r i o u s decks 
w e I'  e carried on oak 
beams which varied in 
depth from 16 inches 
on the orlop-deck to 10 
inches on the quarter
d e c k .  Support was 
given to the b e a m s  
amidsh i ps by m assive 
oak pillars, a row of 
which extended con
tinuously d o w n the 
center of each deck. At 
the s i d  e s  the beams 
rested u p 0 n chocks 
which were bolted to 
the frames. The hull  
was stiffened against 
distortion or racking in 
a v e r t  i c a l  plane by 
" hanging knees, " mas
sive vertical angle pieces 
of oak, w h i c h w ere 
bolted to the beams and 
to the sides of the hul l ,  
and similar stiffening 
w a s  afforded i n the 
plane of the decks by a 
system of knees that 
tied the beams to the 
sides of the hull and 
lay fl a t against the 
under side of the deck. 
All the bolts holding 
the knees to the sides 

son's flagship, the "Vic
tory," on which he lost 
his life while leading 
bis fleet to victory at 

Dllneu8loU8 : Length, 210 feet; beam, 68 feet; dranght, � feet; freeboard, 32 feet :  sail spread, over two acres; height of main truck above water
line, 210 feet; width from tip to tip of lower studding sails. 198 feet. Dl8placement, about 4 iOO tons. Maximum Speed, 12 knots. CODl
plement, 1.1m officers and men . Protectio n : Sldes, 32 Inches oak at waterline, 18 inches at spar deck. Armament : Sixteen 8-inch 
shell and one hundred lind four 32-pounder shotguns. Maximum effective range of gIlns, 2,000 yards. Launcb�d July 16, 1837. 

passed through to the 
outer planking. 

There were five decks, 
Damed as shown in the 
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diagram. The battery W A S  disposed in broadside upon 
the upper, midd le, and lower decks, the last named 
bei ng the strongest deck and devoted to the heaviest 
guns. The orlop·deck was used as the " cockpit, " or 
operating room, during an action, its location below 
the waterline rendering it safe from the enemy's shot. 
It was a dismal quarter, faintly illumined by the light 
of a few small dead-lights, assisted by the horn lanterns 
in vogue in those early days. 

The guns were mounted on rude wooden carriages, 
and they were traversed and run up to the firing posi. 
tion by means of rope tackles secu red to eyebolts i n  
t h e  deck a n d  sides o f  t h e  vessel. Solid shot was used 
against the hull and chain 
shot against the rigging. 
At close quarters the guns 
were usually double or 
even treble shotted, while 
grape-shot was used with 
deadly effect in  sweeping 
the crews away from the 
guns. 

J cieu tit it �tueticat1. 
driver. A few blows are, however, given by the 
monkey when the pile has attained the desired depth, 
in order to secure the necessary consolidation, and the 
gas pipes are t hen drawn out in order to serve for 
driving another pile. 

• • • • • 
THE RADIOPHONE AT THE ELECTRICAL EXHIBITION. 

Interest in the electrical show at the Madison Square 
Garden, in this city, continues unabated. On May 
13 the first exhibition of an improved form of wireless 
telegraphy took place, which attracted considerable 
attention on account of its novelty and simplicity. It 
is an apparatus for transmitting varied heat waves in 

347 
reflector is placed a glass bulb holding a small quan
tity of carbonized filament (this will be seen enlarged 
at right of the picture). From this bulb a tube runs 
through the back of the reflector and is connected by 
a rubber tub ing to small ear phonograph tubes. 

At the time we heard it a cornet was playing in front 
of the transmitter ; the notes came out clear and dis
tinct in the parabolic receiver about 350 feet distant, 
and about one-third as strong in volume as the sOU l i d  
heard i n  t h e  ordi nary electric telephone receiver. The 
fluctuation of the temperature of the fiber in  the bulb 
due to the variable impi nging heat waves causes like 
fiuctuations of the vol ume of air iu the bu lb  which acts 

upon the  drum of the ear. 
T he light is only projected 
for brief intervals at a time, 
as a continuous heating of 
the carbonized fiber re
duces the sou nd. The in
struments are placed in 
the regulation telephone 
booths, one side of the 
booth being partly open to 
allow the electric l ight 
beam to freely pass. It is 
said that s i g n a l s  and 
speech have been transmit
ted a distance of t wo miles, 
from a vessel to the shore, 
by means of larger and 
more p o w e r  f u I search
lights. 

--�.-.... ---

Ne,v Port for Montevideo. 

'1' h e c r o w  d e d condi
tion of the decks on ships 
liKe the " Pennsylvania, " 
which carried over 1 , 100 

men, involved a frightful 
carnage when ships were 
fighting at such close quar
ters that the muzzles of the 
guns frequently touched 
the sides of the enemy's 
ship. The maneuvering 
was mainly  directed to 
gai ning and keeping the 
" weather gage " (to wind
ward) of the ho�tile fleet, 
and the most destructive 
work was done with a rak
ing fire. To rake the ene
m y  it was necessary to sail 
past his bow or stern (pre
ferably the latter) and pour 
in a broadside down the 
full length of c r o w  d e d 
decks. In some of the 

THE RADIOPHONE-A NEW FORM OF WIRELESS TELEGRAPHY. 

The Hon. W. R. Finch, 
Un ited States Minister to 
Paraguay and U rn g u a �-,  
informs us that a con tmc:
for bu i lding a new port at 
Montevideo for Uruguay i s  
� be g i v e n  ou� The 
amo\mt of  money required 
to complete the job will 
not be far from $10,000, -

000, and he bel ieves the 
government of Uruguay 

m 0 s t fiercely contested 
battles a single ship would lose as many as 500 men. 

One of the most stri king feat ures of the old battle
ships was their enormous sailspread, the .. Pennsyl
vania " having over;two acres atlher disposal. The masts 
and yards were of vast dimensions, such as are never 
seen in  the present day. Not content  with yards that 
were in some of the French ships 120 feet in length, 
smaller spars, kno wn as 8tunsail yards, Wflre fitted to 
slide out in iron rings secured on the ends of the yards 
and thus extend the stretch of the sails by as much 
as 70 to 90 feet. The stunsails are shown very clearly 
in the drawing of the " Pennsylvania. " 

The great size of her spars m ay be judged from the 
fol lo wing dimensions :  The end of the j ibboom was 1 24 

feet from the cutwater. From the keel to the main 
truck was 235 feet, and it was 198 feet from tip to tip of 
the main studdi ng-sails. The main yard was 110 feet, 
main topmast yard 82 feet, main topgallant yard 52 

feet, an d the main royal yard 36 feet in length. 
I t  is impossible to state exactly the power of the 

old smoothbores of that early day ; but probably the 
8-inch guns were capable of penetrating about 18 
inches of oak at 1, 300 yards, an d 
the  32-pounders 24 i nches. The 
maxi m u m  effective range was 
less than 2, 000 yards. The rate 
of fire depended largely upon 
the rig of the carriage and train
ing of the crew, and it is safe to 
say that the average fire was not 
lllore than one shot per minute. 

••• 
A NEW an d expeditious method 

fOI' d riving piles is described in 
the instructions as to tech nical 
works fOl' the Russian Engineer 
Corps. On two sides of the pile 
to be dri ven are made lon gitud
inal grooves of sufficient width 
and depth to receive ordinary 
i ron gas pi pes of 1 inch or 1 �  

i nches dialll eter, terminat ing in 
lJozzles l ike tho�e of host' pipes, 
and turned toward the point of 
the pile, being  fixed to it by 
light staples, while the u pper 
ends are connected by gutta per· 
cha pipes with a force pump 
capable of injecting water under 
a pressure of five atmospheres-
71 pounds per square inch. It is 
said that the outflow of this 
water at the point of the pile 
causes the latter to sink three or 
four times more quickly th an it 
would under the action of a pile 

a beam of light to a receiver capable of reproducing 
the highest sound vibl'ations with accuracy. 

Referring to the illustration representing the way 
the apparatus is arran ged, there wi l l  be noticed on the 
left the generator, next to it a rheostat for adj usting 
the supply of current to the arc light located inside of 
a parabolic reflector fixed to project a parallel beam of 
light in  the usual way. A sh unt  wire runs from each 
terminal arm of the carbon holder to a knife switch, 
and from that one wire goes to the base of the usual 
telephone transmitter arm, whi le  the other is <'onnect
ed to a smal l resistance box with a regulating switch to 
adj ust the strength of the current to the transmitter. 
From this  resistance box the wire is con nected to the 
other side of the transmitter. Instruments located in 
this shunt circuit indicated a c u rren t  of four or five 
amperes with a voltage between forty and fifty. 

When the transmitter is vibrated by the sound of the 
voice, or of a m usical instrument, the current flowing 
through the shunt circuit varies to correspond, and 
this varies the main current, passing directly between 
the carbons. In  the focu s  of the receiving parabolic 

A SNAXE·IlIFES1ED REGION III OREGON. 

will  give American capital
ists and contractors m ore than an equal chance of 
obtaining the contract for building a port. Contract
ors may communicate with him at Montevideo, and 
the information as to what is required is also on file 
at the State Department at Washington. 

... I .  I .  
ANIMAL COMMUNITIES. 

BY c. F. HOLDER. 

The schooling, swarmi ng, herdin� or flocking of 
animals presents a fascinating subject, and the causes 
which govern the various movements constitute an 
elaborate study.  Recently the writer whi le duck 
shooting in a Cal i fornia tule s wamp became so in ter
ested in the flocking of birds that he forgot the ducks. 
Before the blind extended h undreds of acres of tule 
swamp which resounded with the notes of the black
birds. As the sun rose, there was a concerted move
ment among the birds, and as near as could be j udged 
from fi ve hundred to one thousand birds would  ri�e, 
as though a signal had been sounded, and sweep on , 
filling the air with their sounds, then as suddenly drop 
into the tules on the edge of the swamp. This ap

peared to be the rendezvous, as 
though some general officer was 
appointing the bir<�s to certain 
farms and ranches for the day, 
as from this spot other divisions, 
each composed of hundreds, rose 
as one bird, flying off in differeut 
directions-a proceeding  which 
was kept up for several hours 
until every ranch within five 
miles m ust have received its 
flock of red· winged black birds. 

Many of the birds appear to 
form in flocks at the time of 
migration. The Pacific brown 
pelican is prone to fly in  flocks 
of from ten to fifty, while its 
cousin of the Gulf of Mexico is 
to some extent a sol itary bird . 

Among the  fishes the swarm
ing or schooiing is particularly 
noticeable. The herrings, sar
dines and their allies are always 
banded together, in al l proba
bility for m utual support, and 
the study of a school is an i nter· 
esting pasti me. The fishes seem 
governed by some one impulse, 
and the greatest order is pre
served ; the school hurrying up, 
down, or to the side as a single 
fish. Yet this schooling is often 
theil' undoing. The writer h as 
seen a small seal so intimidate a 
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large school that they were concentrated into a ball of 
living fish not ten feet across. The seal swam around 
them with great velocity, preventing their escape, occa
sionally dashing i nto them with wide-open mouth. 

The California barracuda is al ways found in  schools, 
fi l l ing the water for acres. The Gulf  of Mexico species 
is a solitary fish. In the Pacific the yellow-tail schools 
often cover the water for acres, then breaking up 
i l l to pairs or trios. So with the horse mackerel ; thou
san d s  frequen tly being found school ing. 

Among the llJammals the  collection of vast numbers 
is best i l lustrated by the American bison, which was, 
and w h ich now, owing to the most outrageous vandal
ism ever perpetrated in a civi l ized land, is almost ex
t inct. The  bison fairly covered miles of country, pre
senting a marvelous sight. 

The most extraordinary collection of animals to be 
seen in  America are the fur seals which gather at the 
Pri bylov Islands i n  spring, at the breeding season, later 
goi ng to sea, and south in February and March, as 
far as the Santa Barbara Islands, several having been 
observed at San ta Catal ina during the present year, a 
sea migration of many hundred miles being taken each 
year. 

A very simi lar movement is seen among the pen
guins of the South Pacific islands. At times what is' sup
posed to be mi l lions of birds are found on the islands ; 
later they disappear completely, making an ocean 
trip to some un known land or sea for unknown pur
poses and reasons. 

This h erding or collecting of large numbers i s  not 
so com mon among reptiles, though in certain localities, 
as 

'
i l lustrated by the accompanying photograph,  snakes 

con gregate in large n um bers. In Montana a singular 
cleft in the rocks has been famous for years for the 
snakes of all kinds which seem to have chosen it as a 
home. It is of unk nown depth, and so snake-infested 
that no one has had the temerity to probe its interior. 
Yet every fal l quantities of snakes from long distances 
away have been seen 

'
proceeding in this direction, 

final l y  enteri n g  the hole in the ground, recognizing 
th e  place and location as a favorite one for winter 
hibernation. At the t ime of these gatherings the piace 
presents a sight that might have been the inspiration 
of Dante in  some of his  weird conceptions, the rocks 
being l i terally covered w i t h  snakes. 

More remarkable still for its myriads of snakes is the 
region about Klamath Falls, Oregon. The writer is 
indebted to Mr. Castle, the postmaster of the town, 
for the photograph , which he states does not do j ustice 
to the actual wmdi tion of affairs, showing, as it  does, 
but a small  section of the snake-infested region. The 
town stands upon the ban k or near a little river which 
for some reason has an attraction for these snakes or 
is pecul iarly adapted to their requ irements. Possibly 
birds which prey upon the snakes are for some reason 
scarce at this poin t, and the reptiles h ave had no in
terruption for years. Be this as it may, whatever may 
be the cause, the land along the river front is without 
exaggeration fairly alive with snakes that are h eaped 
one u pon the other, in groups, s ingly, in rows, lines 
and masses. One might well believe that the forms 
shown in,the accompanying i l l ustration were cunningly 
arran ged to convey the idea of numbers ; but they were 
photographed as they were found, and Mr. Castle in
formed the writer that by selecting a place later in 
the season many more could be show11. 

'l'he snakes h ibernate here through the winter in  
holes and crevices adjoining the  river bank, and in 
obedience to the  warm sun of spring crawl out and 
bask in  its rays ; covering the ground with their slug
gis h  forms apd presenting a scene so remarkable in its 
entirety that it  might well be considered the result of 
a distorted imagination. The snakes, fortunately, are 
perfectly harm less, and make little or no demonstration 
when approached, paying' no attention to the photo
grapher. 

.. , . .. ..  

A n  Inventlon Want e d  to Utilize Fog. 

Mr. Herbert Earlscliffe, of Santa Barbara, Cal. , has 
com m u nicated to the Weather Bureau, through the 
Chamber of Commerce of Los Angeles, a suggestion 
relative to fog that should call forth all the inventive 
genins  of America. Mr. Earlscliffe says : 

. .  I n  Cal i fornia there are vast areas of valuable land 
where the water supply is insufficient. Nature has en
deavored to correct this by send ing in heavy fogs laden 
with moist ure, and it only remai ns for thA ingenuity of 
man to u t i l ize this. These fogs general ly  come in from 
the ocean at night during the dry summer months, 
when most needed, but are dissi pated earl y in the 
lIorn ing by the sun. Here is ample moisture brought 

;0 our very doors if we could but discover some simple 
and practi�al method of condensing or precipitating it 
on a large scale." 

It certai n ly is tantalizing to think of this immense 
quantity of moisture present and visi ble but  unavail
able. Neither science nor art, at presen t, can suggest 
an y  feasible method of causing this fog' to descend i n  
refreshing drops o f  rain.  O n  t h e  other hand, t h e  green 
vegetation at the sU lllm its of man y  mountains has often 
been observed to be due essentially to cloud or fog and 
not to rain ; it may, therefore, be hoped that along the 

J tieutifit �lUeritau. 
coast of California some device will soon be introduced 
that shall catch the fog particles as they float along 
and force them to trickle down in gentle streams of 
water so as to moisten the earth. We do not propose 
to condense or precipitate the atmospheric moisture in  
the  ordinary sense of  those words, but  s imply to catch 
it as the leaves of the trees do. We recall the so called 
drip from every rock and twig on the summit of Table 
Mountain at Cape Town, and especially on the summit 
of Green Mountain i n  the island of Ascension, and the 
dampness of the rocks on Pike's Peak, and we cannot 
doubt but that in many spots throughout the globe 
vegetation is kept alive by the small amount of moist
ure that is caught on the leaves, and dripping thence 
to the ground is soaked up by the roots of the plant. 
In fact, there are several plants whose leaves and 
branches are so arranged as to facilitate drip and the 
collection of moisture by this process. What is needed 
by the agricultu rist on the California coast is some sim
ple mechanical arrangement by which the quantity of 
fog parficles shall be intercepted as they flo w past any 
given plant, and shall be forced to drip or glide down
ward into the ground at the root of the plant. Any 
fan-shaped arrangement of sticks or slats that increases 
the area exposed to the fog should apparently increase 
the quantity of moisture carried down to the roots. 
Mechanical devices, the explosion of dynam ite, refrig
erating apparatus, and other analogous devices are 
likely to be too expensive in comparison with the re
turn they make. -Monthly Weather Review. 

• • • • • 

Some Germa n Ace tylene Statistics.  

Two of the German acetylene journals have become 
interested in the statistical side of that industry, and 
have collected and publ ished considerable data upon 
the subject. One of these journals, Das Acetylen 
(February 25), sent out 52 blanks and received 37 
answers, from which , with collateral information, the 
following figures were deri ved. 

In 1898, in the German acetylene apparatus shops, 
there was sold : 

Generators .  . . . . .  . . . . . . . . . . . . . . .  • . . . .  . . . . . . . . • . . . . .  ' "  6,451 
Burner capacity of each generator • • • • . . . .  • . . . . . . .  . . . .  1 to 300 
Total hurner capacity . . . . . . .  . . . . . . . . . . .  . . . . .  . . . . . . .  112,355 
Candle power of huruers in Hefner candles . . . . . . • . • • . . . .  10 to 60 
Candle power of burners in Hefner candle., total . . . . • . . . .  3,182.100 
Average burner capacity of generator . . . . . . . . . . . . . . . . .  17 
Average candle power of bnrner in Hefner candle • . •  , • . . 28 

The demand was greatest for apparatus having a 
capacity of 15 to 30 b urners. 

Upon the basis that the generation of one Hefner 
candle (0 ' 888 English candle) requires 0'0265 cubic feet 
of acetylene, the above capacity of 3. 182, 100 can dles 
would require the consumption of 84, 325 cubic feet of 
acetylene. If one pound of carbide generates 4 '8 cubic 
feet of gas, there was therefore required a supply of 
17, 567 pounds of carbide per hour, or, on a basis of  a 
yield of 4 '46 cubic feet per pound, an hourly consump
tion of 19,000 pounds of carbide. Counting 1, 900 burn
ing hours per year, the yearly demand for carbide was 
respectively 16,688 and 18, 050 short tons. Taking the 
price of carbide at 4 cents per ponnd, or $80 per ton, 
we see that the sales mnst have aggregated, for 16,688 
tons consumption, about $1,335 ,040 ; this sum doubles 
itself when we consider that but about half the Ger- . 
man and Swiss production of carbide is used in these 
countries, and therefore that at least $2, 770,000 worth 
of carbide was turned out during 1898 . 

Generators having a capacity of 25 burners are 
most in demand, and most of this size are sold. The 
average price being $125, and 6.451 of these being sold, 
would bring the total up to $806, 375. Calculating that 
one burner costs 25 cents, the 1 1\), 355 burners going with 
these generators will cost $28,089. The carbide works 
and acetylene apparatus manufacturers in Germany 
therefore did a business in 1898 amounting to $3,604, 464. 

The nine largest acetylene firms in Germany have a 
capital of $1 , 122, 500; and the  smaller firms, having a 
capital under $25, 000 each, will agregate $153. 750, mak
ing a grand total of $1, 276, 250. There are 1,020 men 
employed in the shops. 

The practice seems to be to make the distribution 
pipes not so strong as ordinary city gas pi pes above 
1 '5 inches dia meter, and to have them with but one
third the cross-sectional area for the same service. The 
valves and fixtures are made of brass, red castings (75 
to 80 per cent copper), white metal and iron ; practice 
has shown that the fear formerly existing as to the 
formation of explosive acetylides of copper has no 
foundation. 

For generator construction, with few exceptions, 
leaded iron is  used, the plates bei ng from 0'63 to 0 '016 
inch in t hickness (Nos. 10 to 12) : in one case, a pressure 
generator, the walls were from 0 '23 to 0 '58 inch thick. 
One firm reported the fo llowing weight of plate used : 
115 flame generators, 0 '039 inch ; 30 flame. 0 '058 inch : 
100 flame, 0 '078 inch ; 150 flame, 0 ' 1 1 7  i nch ; above 
this, 0 '156 to 0 '175 inch. Another firm does not 1:(0 below 
0 '058 inch plates even for three to six flame generators. 
Al l  firms offer the forked burner, some entirely of stea
tite, and others with steatite heads only, and either 
angular or of horseshoe shape. In answer to the query 
as to how many feet of pipe had been laid, seven firms 
answered that they had put in 533,000 feet of from � 
to 8 inch pipe. 

THE EFFICIENCY OF THE BICYCLE.* 
The object of this paper is to call attention to a few 

interesting points in connection with the efficiency of 
the bicycle. 

In the present investigation no attempt has been 
made to treat the bicycle under road conditions, but 
simply as a machine ; and the efficiency tests therefore 
have been conducted along the same lines and with 
practically the same apparatus as that used by Mr. 
Mack, and described in his paper before the American 
Society of Mechanical Engineers. 

The apparatus, as shown by the photograph, con
sists of a lO-inch I beam, 15 feet long, planed smooth 
on top, mounted at a convenient height and carefully 
leveled. 

At one end of the beam is fixed a pulley, over wh ich 
runs a piece of indicator cord carrying a scale pan and 
attached by wires to the rear axle of the wh eel. Sus
pended from the seat post is a frame made of ordinary 
inch pipe and carrying a shelf 3 feet long. This shelf is 
placed a sufficient distance below the beam to insure 
the perfect balance of the wheel when a load of 150 
pounds (representing the weight of the average rider) 
is placed upon it. 

The bicycle is now used as a hoisting machine, 
known weights placed in the scale pan at the rear of 
the machine being raised by placing other weights in 
the pan attached to the pedal. These latter weight", 
which drive the wheel forward through a short dis
tance, are taken from the shelf, thus keeping the total 
load on the wheel constant. As weights are trans
ferred to the pedal pan the balance of the wheel 
is maintained by adj usting the remaining weights on 
the shelf. 

As the effective radius of the crank varies very 
slightly for a distance of some ten degrees on each 
side of the horizontal, it  may be assumed as practi
cally constant during this portion of a rotation. 

The apparatus thus represents a rider, weigh ing 150 
pounds, sitting upright and gradually thro wing h i s  
weight from the seat to the pedal. in  order t o  propel 
the machine. 

The total ' efficiency of the wheel is now determined 
by ascertaining the energy expended in one revolution 
of the pedal and the corresponding work done i n  lift
ing the weight drawn over the pul ley at the real'. The 
difference between the two must be due to the friction 
of the intervening parts of the machine. 

If B equals the circu mference described by the center 
of the pedal pin and P equals weight on the pedal, then 
B P equals the energy i n  inch· pounds expended in one 
rotation of the pedal pin . 

If R equals ratio of large to small sprocket and A 
eq uals circumference of tire, then R A equals distance 
passed through by the machine for one revolution of 
the pedal pin. 

Letting M equal the resistance overcome, which 
would equa.l the weight pla ced on the pan at the rear 
of the machine, di vided by the efficiency of the pulley, 
then M R A would equal the actual work accom
plished. 

The efficiency would be determined by the fraction 

M R A  

B P  
Fig. 1 shows the results obtained from two wheels of 

the same make and grade, these particular curves be
ing chosen as they give practically the same maximum 
efficiencies. 

The full line is the effiCiency curve of the chai nless 
wheel, and the broken line of the corresponding chain 
wheel. 

Fig. 2 shows some very interesting facts. The upper 
or full line curve shows the results obtained from a 
special racing wheel gotten out for the use of a man rid
ing for the company. It was understood that thA bear
ings were specially ground, and everything done to 
make the wheel represent the best possible conditions. 
It was very light in construction, and carried l%- i llch 
tires. The wheel had been ridden only a few hundred 
miles, and before being tested was specially cleaned 
and oiled. 

In a test of a $50 and a $75 wheel, both from the 
Hame factory, and in the best possible condition, the $75 
wheel showed a higher efficiency by about 7 to 10 pel' 
cent. 

A wheel of high grade taken direct from the factory in 
which the sprocket wheels and chain were apparently 
rough i n  finish, gave a very irregular efficiency, 
which was far from satisfactory. After having the 
wheel ridden a few hundred miles it was again placed 
upon the testing mach ine, and showed from 5 to 10 
per cent higher efficiency. 

Another test was made on a wheel representing the 
best practice in  bicycle construction and method of 
protecting bearings, after it  had been exposed for some 
time to the rain.  The wheel was frequently left lying 
out i n  the rai n for hou rs, and received no care. The 
cu rve showed a relllarkable efficiency, and, while the 
average was far lower than that of the corresponding  
wheel in good condition, yet  it  would indicate that the 

* B y  Robert H. Fernald, M.E., Member Civil Engineers' Club o f  Cleve

land. Read before the club, February 14, 1899. 
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bearings had been but little affected by such usage. 
The chain, w h i le slightly rusted, was entirely free from 
mud and d irt, which undou btedl y  accounts in part for 
the remarkable showing. 

Besides the tests on general efficiency, a few special 
tests have been made. Among the results of greatest 
interest are those obtained fwm the sprocket tests. 

Al l  the combinations obtainable with eight, nine, 
and ten-toot.h rear sprockets and from 
twenty to twenty-five tee th ,  inclusive, on 
the front sprocket were tested. 

Fig. 3 shows the results obtained from a 
com bi nation of a twenty-tooth front with 
t he e ight, n i n e  and ten rear. The dotted 
curve represents the efficiency resulti n g  
with an eight-tooth rear. T h e  broken l ine 
represents that obtained with the ni ne
tooth rear, and the full l ine the correspond
ing efficiency for the ten-tooth rear. 

The average of the preceding combina
tions shows that while a slight irregularity 
seems to exist for the smaller loads, the 
effect for the higher pressures is very ap
parent, and shows for the average maxi
ilium values that the ni ne-tooth rear has an 
efficiency equal to 98 ·7 per cent of that of 
the ten-tooth, and the eight·tooth au effi
ciency of 98·6 per cent of that of the nine·  
tooth. The eig ht-tooth would then show 
an efficiency of 97·5 per cent of tllat of the 
ten ·toot.h. 

It has been often asserted that the tire is 
the most important factor affecting the effi-
ciency of a wheel, and that the amou n t  of 
inflation would hide all other possible 
chances for variation in efficiency . . While no attempt 
has been made · in these tests to go into this question 
in detail, yet just at the close of the other experiments 
a few interesting results were obtained along this line 
(see Fig. 4). 

. 

It is the present i ntention to make tests with wheels 
running at d ifferent speeds, and also when the wheels 
are forced to run over different obstruc
tions made to represent road conditions as 
llearly as possible, the power required to 
drive the wheel being determined by a dyna
mometer. 

It is also probable that a pedal dynamo
meter will be constructed to register the act
ual force exerted on the pedal by the rider 
when the wheel is in  regular road service. 
There are lllany other points of interest, 
alllong which are the duration of cone and 
bal l beari ngs, the effect of vibration of the 
frame and the efficiency of different makes 
an d grades of ti res under increase of speed. 

These d ifferent poi nts will be i nvestigated 
as time permits, and a series of results ob
tained which wi l l  be far more complete than 
those presented in this paper. 

• • • 
Taxati o n  oC Copyrights. 

An attempt of the Comptroller of the 
State of New York to tax copyrights has 
been defeated. A tax for the year 1897 was 
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which the taxation of pa.tent rights was interdicted, wa.� 
referred to in the SCIENTIFIC AMERICAN of October 29, 
1898. 

. � . . .  

AN IMPROVEMENT IN CHEMICAL FIRE

EXTINGUISHERS. 

In the accompanying engravi ng, an apparatus for 
extinguishing fires is i llustrated,  which is connected 

A NEW CHEMICAL FIRE-EXTINGUISHER. 

with a water supply and is provided with receptacles 
contain ing chemicals w h ich, when dissolved in water, 
produce a fire-extinguishing solution. 

Fig. 1 is an elevation of one form of fire-extinguisher. 
Fig. 2 is a view showing another form. 

The fire-exti nguisher illustrated in Fig. 2 consists of 
a cylinder provided with a cover and connected, by 
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water-supply is opened to permit the water to satu
rate the chemicals contained in the cartridge_ The 
water containing the dissolved chemicals is then dis
charged through the hose . 

In the fire-extinguisher illustrated in Fig. 1, the 
chemicals contained in one cylinder are first used ; and 
when these are exhausted, the contents of the second 
cyl inder are used. It is for this purpose that the ar

rangement of valved pipes already referred 
to has been devised. If it be so desired, the 
water can be used directly from the hydrant 
by closing the valves in the pipes lead ing 
to the cylinders and opening the valve in 
the supply-pipe. 

This fire extinguisher has been patented 
by Abram H. Van Riper and Patrick F. 
Guthrie, Nutley, N. J. 

• • •  
NOT every one i s  aware that the opening 

years of the next century will witness the 
completion of the first milliard of minutes 
since the beginning of our chronology. 
From approximate calculations it would 
seem that the one billionth minute will 
be reached at 10 :40 A. M. on April 30, 
1902. 

• • •  
A n  E d u catio nal I n dex. 

For sOllie t ime past educators have felt 
t.he need of a catalogu e of popu lar scien
tific papers. Mr. J.  C. Packard, M.A . ,  has 
prepared such a catalogue, with special reo 
ference to the instructor, librarian and 
pupil. This catalogue, which is now ready 
for d istribution, is published u nder the 

auspices of the Science Committee of the Brookline, 
Mass. , Ed ucational Society, of which Mr. Packard is 
the chairman. 

The booklet comprises forty pages and is sm all 
enough to go in the vest pocket. The subjects, which 
have been selected from the SCIENTIFIC AMERICAN 

SUPPLEMENT, are classified under such heads as 

G£ �R 
. . . . .  . . . . .  ' V  

Fi' A n  reM 

" Archreology, the Science of Antiqu ity, " 
.. Fact8 About Familiar Elements and Sub
stances, " " How to Make '.fhings, " " How 
Things are Made, " . .  Transportation," etc. 

• • •  
The C u rrent SllpplelDent. 

The current SUPPLEMENT, No. 1221, is of 
extraordinary interest ; the first page article 
is .. The New Germa.n First-class Battleship 
' Kaiser Friedrich III . ' " It is accom panied 
by a spirited picture of the vessel at sea. 
.. The Palatine Hil l  of Rome " is il lustrated 
by many excellent engravings showing the 
present condition of the ruins and by a. 
clear plan. T h e  text . leals with all of the 
princi pal remains. Wilson·s . .  Prehistoric 
Art " is  the conclusion of a review of an 
important book, and is accompanied by 
nine most i nteresting engravings. " Wave 
Action in Guns " is an article by F. H . 
McGahie, M. E. ,  and is referred to editori n l l y  
elsewhere. Other articles are " British Coal 
Supplies," .. Electric Hacks at Paris, " " 'r h e  
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Chain and Chainless Bicycles. Special and Common Bicycles. 20-tooth Front Gear, with 8, 9, and 
l O-tooth Rear Gear. 

Effect of Inflation of Rear Tire. 

imposed by the State Comptroller upon the A. J. 
Johnson Company, publ ishers of " Johnson's Universal 
Cyclopedia, " and i n  proceedings to determine the va
lidity of the assessment, the main objection to it was 
that the company's property was nearly all invested 
in copyrights, and that th ese were not taxable. The 
Court of Appeals, in opinions by Judges Vann and 
Gray, has unanimously reversed the decision of the 
Third Appel late Division, which affirmed the deter
mination of the Comptroller. The court holds that 
copyrights are not taxable as property, but stand upon 
the same basis as patent  rights, and are exempt froUl 
taxation. 

The very important l'revious decision of the court 
in the case of the Edison Illuminating Company, in 

THE EFFICIENCY OF THE BICYCLE. 

means of a valved pipe, with a water-supply pipe ex
tending u pwardly through the building. At its bot
tom the cylinder is connected with a hose. The cylin
der is designed to h old a perforated cartridge contain
ing suitable chemicals. such as ammonium chloride 
and sodium chloride, mixed in proper proportions. 

In the extinguisher shown in Fig. 1,  two cylinders 
are employed, connected by valved branch· pipes with 
a water-supply pipe leading to a h ydrant. The covers 
of these cylinders are connected by bails so that they 
may be quickly removed in recharging the cylinders. 
At their bottoms the cyli nders are connected with a 
discharge pipe to which a hose is attached. 

I n  the operation of the form shown in Fig. 2, the 
valve in the pipe connecting the cylinder with the 
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RECENTLY PATENTED INVENTIONS. 

Agricultural Implements. 

DEVICE FOR GATHERING FRUIT . ....JOHN H. 
CRUMB, Osage City, Kan. By means of this device the 
lahar of carrying beavy baskets or bags around over the 
fruit. treet is saved ; and the work is thus lightened lind 
expedited. The device comprises a sheet of flexi
ble material having a central opening and provided 
below the opening with a number of loop" of flexi· 
ble material, croesing one another. Tbe fruit is cas t 
upon the sbeet and passes through tbe opening to 
tbe lIrst loop, and thence to the next loop below, 
and so on until the ground or a receptacle is reached. 
The fruit can in this manner be gathered withou t being 
bruised. 

PLOW.-WILLIAM B. GRAY, Ashland, Ore. This 
plow is especially adapted for hillside-work, and is so 
constructed tbat either one of two plows may be raised 
or lowered independently, and the line of draft directed 
to accord with the draft· line of the plow brought into 
operation. The plow comprises a frame mounted upon 
wheels independently adjustable. Two plows are piv· 
otally mounted in tbe frame and can be swung into alld 
out of operative position. At the rear of the frame a 
trai l-wheel is mounted on a swinging support, whereby 
the wheel can be brought into alinement with either 
plow. 

SELF-FEEDER FOR TIIRESHING-MACHINES.

HENRY KISTER, Morrison Mo. The bundles are thrown on 
a vibrating bed on each side of a straightening. blade, 
and are fed forward by the joint action of the vibrating 
bed with teeth and stationary toothed arms, being 
straightened as they move forward by the broad lon�itu
dinal blade. Wben the bundles reach a certain portion 
of tbe feeder, they pass into a vibrating hopper prov:ded 
with forwardly-inclined teeth, which feed the bundles 
down to the threshing.cylinder, the bundles being cut as 
they descend tbrough the hopper by the shearing action 
of tbe cutting blade above. The bundle� are thus rap· 
idly and evenly fed to the tbreshing-cylInder without 
choking the working parts. 

Electrical A pparatu s. 

'I'ELE PHO",E-TRANSMITTER.-JAME3 H. SPEN

CER. Manhattan, New York city. 'I'be transmitter has a 
di" phragm composed of two thin disks, with layers of 
tissue between the di_ks, the layers being secured to
get.her only at the centcr. The double diaphragm rigidly 
held in place is vibrated only by the sound .waves, lind 
can vibrate only in sympatby with this influence. The 
transmitter, as a rel:ml t, varies the electrical current in 
harmony with the sound-waves on account of the accu· 
racy of its vibrations. The sound is, tberefore, entirely 
transmitted and reproduced in the natural tone. 

Englneerl ng-IlDprovements. 

STEAM·ENGINE.-ALEJANDRO STEPHENS, Guada
lajara, Mexico. In this engine a bigh-pressure pi8ton is 
provided, wbicb is surrounded by an annular low-pres
sure piston, the two pistons being rigidly secured to
gether. The higb-pressure pistvn ha. a passage leading 
from one face to the otber face, and controlled hy 
a cut-off valve. The pistons move in a cylinder having 
two chambers. A receiver has a valve-controlled con
nection witb the working cbamber of the high-pres
sure cylinder; and the low-pressure cylinder has a chan
nel leading to tbe receiver and to the exhaust. A valve 
opens this channel to the receiver when the higb-pressure 
piston is at the end of its working stroke and connects 
the channel witb the exbaust when the higb-pressure 
piston is at the end of its inactive stroke. 

PUMP·GOVERNOR. -THOMAS P. FORD, Brooklyn, 
New York city. Tbe pump· governor comprises a casing 
in which a diaphragm is held. A tube extends through 
the diaphra�m and communicates with the liquid to be 
pumped and with the valve controlling the steam.snpply 
pipe of the pump. wbich valve carries a weighted lever. 
When the liqUid to be pumped rises, it passes into the tube 
and ascends until thc weight of the column of liquid is 
sufficient for tbe weighted lever to overbalance the weight 
of the stationary column on top of the diaphragm, so that 
the tube moves up and the valve is opened to permit 
steam to pass to tbe pump. When the level of the liquid 
falls, tbe reverse operation takes place. 

Mechanical Devices. 

PUMP·ROD-OPERATING DEVICE FOR WIND

MILLS. - WILLIAM E .  VERNON, San Angelo, Tex. 
The windmill has an oblong plunger·head provided with 
internal teeth forming a rack. The windmill operates a 
gearing, a portion of which is arranged for alternate 
engagement with the teetb at tbe sides of the plunger
head, bein� adapted to elevate the head and permit a 
more rapid descent than ascent of the head. A plunger
shaft is connected with the plunger-bead and is con
nected with a retarding device, whicb regulates the speed 
of tbe downward movement. 

W E D  G E . C U 'r T I N  G MACHINE.-GEORGE M .  

CLUBB, Mullan, Idaho. 'I'his macbine comprises a saw, a 
saw-table, and an endless belt traveling ovcr the saw· table 
with one side close to and paraiiel with thc saw. The 
helt has combined f�eding and spacing blocks adapted to 
engage and present. rectangular blocks to the saw, S '  
that they will be diagonally ripped. By means of this 
machine a large number of wedges may be maoe in a 
short time; and all the wedges will be of exactly the same 
"ize and bevel. The mactine will thus reduce the cost 
of wedges when large numbers are to be used. 

DeHigns. 

OAR·LOCK.-MARCUS P. NICHOLS, St. Paul, Minn. 
Tbe oar.lock·shank is provided with two sprin�-mem
hers formed with shoulders at their lower extremities. 
The shoulders firmly hold the shank in (obe gunwale
socket; but the oar-lock may be readily removed by 
pressinl( the two spring.members together so as to unseat 
the sboulders. 

N OOloII.-Copies of aMY of theee pate.ts WIll he furn
ished by Munn & Co. for ten cents each. Please state 
tile name of tbe patentee, title of the invention, and date 
of Ibis paper. 

J t ientifit jmetitau. 
The charge jffr insertion 'llnl.<Ur this head is One Dollar a 

line jor each inserUon : about eu"ht words to a line. 
Advertisements must be received at publication ojfice 
as early as Thursday mornimg to appear Vn the follow
ing 'week's issue. 

Marine Iron Works. Chicago. Catalogue free. 
" U. S." Metal Polish. Indianapolis. Samples tree. 
Gasoline Brazing Forge, Turner Brass Works. Chicago. 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Hanole & Spoke Mcby. Ober Lathe Co.,Cbagrin Falls,O. 
Machine Work of every description. Jobbing and re

pairing. The Garv:in Machine Co . •  141 Varick St., N. Y. 

Order White Metal & Brass Pattern Letters & Figures 
of H. W. Knigbt & Son. Seneca Falls. N. Y. Drawer 1115. 

'J.1he celebrated • •  Hornsby-Akroyd 1 1  Patent Safety OH 
fi�ngine is built by tho De La Vergne Refrigerating Ma· 
cbine Company. Foct of East 133tb Street. New York. 

Silk Noil Towels for wiping machinery. Non-com
bustible and safe. Also Cotton Towels for same pur· 
pose. Harry E. Bell. 2()1 Cburcb St. , Philadelphia, Pa. 

The best book for electrlCians and beginners in elec
triCity is . .  Experimental Science." by Geo. M. Hopkins. 
By mail. $4. Munn & Co .. publishers, 361 Broadway, N. Y. 

lIr' Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co. , 361 Broadway, 
New York. �Tee on application. 
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HINTS TO CORRESPONDENTS. 

NaIDe8 and A ddress must accompany all letter;; 
or no attention will be pald thereto. This is for Oill 
information and not for publication. 

R e ferences to former article. or · answers shoulo 
give date of paper and page or number of question. 

I n q u i I'ie" not answered in reasonable time should 
be repeated : correspondentE will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by lettel 
or in this department. each must take hi. turn. 

B u yers wi8hmg to purchase any article not advertised 
in our columns wlil be furnished with addresses of 
bouses manufacturing or carrying the same. 

Special 'V rUten I n forlD a t l o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sclenti li c  A meri c a n  S U Pl, l e m ents referred 
to may be had at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt 01 
price. 

I'I l nel'al s  sent !:or examination should be distinctly 
marked or labeled. 

(7664) F. W .  D. writes : Can you inform 
me tbrough the SCIENTIFIC AMERIVAN bow to get rid of 
small black or brown ants whlcb bave nearly spoiled the 
gross. on my lawn ? They make their runs near tbe 
stem of a blade of grass, and the whole lawn is covered 
with them. This is the second year of their appearance, 
and a handsome grassplot promises to be ruined. An
swer by Prof. C. L. Marlatt, Acting Entomologist, De
partment of Agriculture. The best means of ridding 
lawns of ants is in the use of bisulphide of CarbOIl, per· 
haps the most valuable insecticide for subterranean in
sects. A number of holes should be made in or about 
the ant nest with a stick or iron rod, and an ounce or 
two of the bisulphide poured into each hole. The holes 
sbould be closed immediately by pres.ing tbe earth over 
them. The chemical evaporates and penetrates through
out tbe soil, quickly destroying tbe ants. Three or four 
ounces 8hould be sufficient for a large nest. Very smal l 
nests or beginnings of colonies can be exterminated by 
making one or two holes only. If used in large quanti
ties it is apt to kill grass, and should not be used in large 
amount within one foot of tbe roots of any valued plant. 
It must also be borne in mind that bisulphide of carbon 
is an extremely volatile liquid and very inllammable, and 
in its Stornge it should be kept carefully bottled np and 
away from fire, even lighted cigars. In using it, the 
precantions in the matter of lIre must be constantly ob
served. 

(7665) G. T. asks for detai ls of con-
struction of an induction coil of a specified size. A. If 
this coil is intended to produce an induced current of 
high E. M. F., you are 011 the wrong track. It is too 
large to be wound in two sections, etc. The simplest 
way for you to obtain correct data is to send us ten cents 
for SUPPLEMENT, No. 1124. which describes a coil of 
the same size as yon wish, giving a spark 6 inches long. 
You can easily m ike the primary coil removable, but it 
contains so few turns that it will be cheaper to make a 
Aecond cvil for your other use than to make this one re
movable. 

NEW BOOKS ETC. 

M E CHANICAL MOVEMENTS. POWERS, DE
VICES AND ApPLIAN CES. By Gard
ner D. Hiscox, M . E. New York: 

gines and tbe parts tbereof take tbe greater portion of a 
cbapter. Hydraulics occupies a considerable space and 
includes a large nnmber of modern deviceB. Air Power 
AppUances, including Windmills, Bellows, Blowers, Air 
Compre8S0rB, and various devices used in connection 
willi air as a motive power, receive tbe attention tbey de· 
serve at tbis time, wben tbe use of compressed air as a 
motive power is coming to tbe front. Electric Genera
tor!!, Motors, Wiring, Controlling and Measnring Ap
paratus, 8S well as Electric LigbtiI!�, Furnace., Fans, 
etc., 1111 a considerable space. In a cbapter on Naviga
tion and Roads various forms of sails and rigging are 
described, also numerous propellers; Road Rollers and 
Automobile vebicles are sbown and described. Under 
tbe bead of Gearing and Mecbanical Movements Is given 
" great variety of mecbanical devices botb new and old. 
Tbe chapter on Horolo�y descril>es tbe principal move· 
ments used in clocks and watcbes. Mining apparatus is 
illustrated with a series of engravings, and tbe pages de
scrihing Mill and Factory Appliances contain many new 
devices. Tbe various apparatu!� used in Drawing occu· 
py a number of pages, and the book closes with a chap
ter on Miscellaneous Devices, which, as the name indi
cates, includes mechanism which could not be rc1dily 
classilled. The book is printed in large clear type on 
fine heavy paper, and handsomely bound. Engineers, 
mechanics, inventors and amateurs will find this volume 
a magazine of useful information. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 
MAY 16, 1899, 

A N D  E A C H B E:A I U  N O T H A T  D A T E_ 
lSee'note at end of list about copies of the.e patents.j 

Acid and making same. esters of para-oxy-meta· 
amidobenzoic, A. Einhorn . . . . . . . . . . . . . . . . . . . . . . .  625,158 

Acid ester and making same, glycocolamidocin-
namic. A. Einhorn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,159 

AdvertisinjiZ and decorative apparatus. Ulumina· 
tive. T, P. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f25,049 

AdvertiSing cabinet. W. H. Hall .. . . . . . . . . . . . . . . . . . .  625.105 
Aerating liqUIds, etc., with carbon dioxid, appa-

ratus for. Koenig & Erlanger . . . . . . . . . . . . . . . . . . . . 625,109 
Air compressor, compound, G. W. Wallick . . . . . . . .  624,998 
A larm. See Burglar alarm. 
Alcoholic liqUids, purifying, J. T. Hewitt . . . . . . . . . .  625.108 
Alkalies, packing caustic, H. Precbt . . . . . . . . . . . . . � 624.972 
Ancbor. '1'. E. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.192 
Animal trap, self setting. S. Graham . . . . . . . . . . . . . . . 625.256 
Anvil. vise, and drill. combined. J. W. Conchar . .  624 .910 
Auger or machIne, mortising. J. D. Wood . . . . . . . . .  620.008 

A
x 

:o
e
r
a
�:c::t.;g���?'1:�e

e
;,� . .  �������.'. 

c
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Back band and trace connector. G. W. Eppes . . . . .  624.916 
Bag holder. J. A. Ander.on .. . . . . . . . . . . . . . . . . . . . . . . . .  625.134 
Band cutter and feeder, J. H. young . . . . . . . . . . . . . .  625.010 
Bar!,e. hopper, A. G. Lyster . . . . . . . . . . . . . . . . . . . . . . . . .  625,113 
Barrel cover tie holder. G. F. Dean . . . . . . . . . . . . . . . . .  625,152 
Barrel, metal lic, J.  G. Conderman . . . . . . . . . . . . . . . . . .  b'24,911 
Battery. See Galvanic battery. 
Battery elements, manufacture of secondary, C. 

Brault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.287 
Battery solution. H. Blumenberg, Jr . . . . . . . . . . . . . .  625.015 
Beam shears. J. Christie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.289 
Bed. metallic, J. P. Lein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.112 
Bedstead fastening. Hall & Tilley . . . . . . . . . . . . . . . . . .  625.164 
Bicycle cbangeable gear. Lane & Doney . . . . . . . . . . .  625.111 
Bicycle fastener. R. J�ewis . . . . . . . . . . . . . . . . . . . . . . . . . .  624.951 
Bicycle gear changing device, L. Oberhammer .. . .  624,964 
Bicycle lock. L. T. Lapaul<b . . . . . . . . . . . . . . . . . . . . . . . . .  624,949 
Bicycle toe clip. T. I. DU1l'il; " . . . . . . . . . . . . . . . . . . . . . .  625.156 
«l����
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manual et al . . . . . . . . . . . 625,253 

Blower, rotary, E. D. John.ton . . . . . . . . . . . . . . . . . . . . .  624,943 
Board. See Game board. Ironing board. 
Bohbin. F. Parker. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  625.194 
Boiler cleaner. G. F. Schmid . . . . . . . . . . . . . . . . . . . . . . .  625,207 
Boiler tube cleaner. steam, F. Bommarius . . . . . . . .  625.241 
Bolt. P. Peter.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.969 
Bolt. J. R. Wiant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.230 
Bookcase, W. S. Grange . . . . . . . . . . . . . . . . . . . . . . . . . . .  625. 108 
Book. manifolding. J. A. Brake . . . . . . . . . . . . . . . . . . . 625.139 
Book. separate leaf. L. M. Morden . . . . . . . . . . . . . . . .  625.050 
Boom or gaff for vessels, H. B. Smith . . . . . . . . . . . . .  624 .988 
Bottle cap and brush. C. M. Higgins . . . . . . . . . . . . . . .  b'24.934 
Bottle Clip, nurstng. C. Provis . . . . . . . . . . . . . . . . . . . . .  624 ,974 
Bottle moulding device, C. B. Garwood . . . . . . . . . . . .  624.920 
Bottle stopper. milk, E. M. Pbilllps . . . . . . . . . . . . . . . .  b'25.197 
�gi:�
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o�h�r �o:at�8ic b'Ox.· ·  . . . . . 625,272 

Box filling machine. V. Carassale . . . .  ; . . . . . . . . . . . . .  625.288 
Brace wrencb, E. E. Stear . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,209 
Bracket. See Tool bracket. 
Bracket, W. C. Homan . . . . . . . . . . . . . . . . • . . . . . • . . . . . . .  625,032 
Brake. See Vehicle wheel brake. 
Bridl(e, A. Moyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.051 
Bridge. swivel draw, J. Edwards .. . . . . . . . . . . . . . . . . . .  625.097 
Buckle. hinged, J. R. young . . . . . . . . . . . . . . . . . . . . . . .  625.233 
Burglar alarm, portable, Sage &; McIntyre . . . . . . . .  624,962 
Burial apparatus. J. L. Boyd . . . . . . . . . . . . . . . . . . . . . . .  624.905 
Burial casket. T. S. Garrison (reissue) . . . . . . . . . . . .  11.741 
Burner. See Hydrocarbon burner. Oil burner. 
Butter shredder, V. G. Tlce . . . . . . . . . . . . . . . . . . . . . . . . .  625.215 
Button, W. 1. Mizner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'25.187 
Button, H. Tbur.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624,996 
Button and cravat holder, collar, S. A. Water· 

bury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,226 
Button setting die. G. A. Holmes . . . . . . . . . . . . . . . . . .  625.302 
Calculator. arithmetical. W. A. Drake . . . . . . . . . . . . .  b'25.025 
g:�'fi1�i�� ����r�e.
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Car coupling, A. J. Beard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6241001 
Car 
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.I��.�I. 625.002 
Car street indicator. C. H. Buchwalter . . . . . . . . . . . . .  6'M.OO6 
Car wheel, J. M. & R. F. Phill ips . . . . . . . . . . . . . . . . . . .  6'24.970 
Car wbeel. self oiling. A. W. Drake . . . . . . . . . . . . . . . .  625,(;24 
Cars. bucket cage for mining, W. Knapp . . . • . . . . . .  625.035 
Carbonic esters of cinchona alkaloids and mak· 

ing same, A. Weller. . . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  625,075 
Carbnreter. Brown & Dixon . . . . . . . . . . . . . . . . . . . . . . . . .  69...5.084 
Carbureter. W. J. Egan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.294 
Carria"e body. G. H. Holtzmann . . . . . . . . . . . . . . . . . . .  624 .931 
Case. See Bookcase. Traveling case. 
Casks, method of and apparatus for purifying, J. 

S. Macardle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,045 
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Cigar making machine. A. Marengo . . . . . . . . . . . . . . . .  625,047 
Clamp, A. S. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,017 
Clasp. See Sbirt band clasp. 
Clip. See Bicycle toe clip. Bottle Clip. 
Clock winding indicator. J. Torker . . . . . . . . . . . . . . . .  625.218 
Clotb drying apparatus. J. S. Johnston . . . . . . . . . . . .  625.169 
Clotbes pin. Harden & Buck. . . . .  . . . .  . . . . .  .. . . . . . . .  625,261 
Clutch . G. H. Willetts .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.228 

Dental plugger. '1'. G. Lewis . . . . . . . . . . . . . . . . . . . . . . . .  625.043 
Die. See Button setting die. 
Directories, catalogues. etc. , holder for, A. 

Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.048 
Door cbeck. 1..1. C. Jensen . . . . . . . . . . . . . . . • . . . . . . . . . . .  624.941 
Door mat. C. Kubn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,040 
Doubl ing and spinninJ,!' spindle. G. Kraink • . . . . . . . .  625.009 
Draught equalizer. C. Ferm .. . . . . . . . . . . . . . . . . . . . . . . . .  624,9]8 
Dress shield and fastener therefor. G. Roberts . . .  625.062 
Dress shield safety fastener, G. Roberts . . . . . . . . .  6'2.1.061 
Drill. See Press drill. 
Drug receptacle, compartment. G. W. Boyd . . . . . .  625,138 
Dye and making same, 8ubstantive red tetrazo, 

Levinstein & Pfeitfer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.174 
Dyeing on fiber, Pbilips & Von Ga

I
lOis . . . . . . . . . . . .  620.198 
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Electric motor controller. Davis & Wright . . . . . . • .  625.151 
ElectriC motor 8tartin� switch. E. H. Porter . . . . . .  624.971 
Electric motors, llon·arching controller for, A. J. 

Wurts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.232 
Electric motors, self starter for. H. H. Cutler . . . .  625.246 
Electri� switch, C. 'J.1ruitt . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.219 
Erectric track and wbeel brake. G. B. Heath . . . . .  6'./5.300 
Electrical distribution by storage batteries, J. R. 
Ele��r�ai ·distrii>iitioi, system·.·r ·ii:Entz·:.���'�: &iH� 
��:�;,���:: !�i�:��p��i:t't��?f$.
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Elevator cars, apparatus for controlling move-
ments of electric. G. Rennerfelt . . . . . . . . . . . . . . .  625,060 

Elevator landing door operating devicet E. C. 
Akers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.898 

Elevator wells, automatic gate for. Lisenby & 
Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624,952 

Embedded inclosures. method of and means for 
constructing, W. H. Grow . . . . . . . . , . . . . . . . . . . . . . .  625,258 

. End gate. Wagon dumping. W. S. Witter . . . . . . . . 625.006 
Engine. See Gas engine. Rotary engine. Steam 

eng-ine. 
Excavator. 1. P. Lambing .. . .  , . . . . . . . . . . . . . . . . . . . . . . .  625.110 
Extension table, J. T. La Turno . . . . . . . . . . . . . . . . . . . .  625.173 
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Fan. �'. & A. S. Lyons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.179 
Fastener. separable, G. E. Adams . . . . . . . . . . . . . . . . . .  624.896 
Feed crusher and JZrinder. O. J. Zielller . . . . . . . . . . . . 625.0�H 
Feed water purifier and boiler skimmer, H. M. 

Nye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.963 
Fence end post and brace. wire, R. R. Spoore . . . . . (i25.278 
Fence post. auger pointed. Sbeldon & Lockwood .624.987 
Fence stay, wire. R. R. Spoore . . . . . . . . . . . . . . . . . . . . . .  625,2i9 
F·ender. See Vessel fender. 
File cutting machine. H. C. Bailey .. . . . . . . . . . . . . . . . .  625.235 
File or rasp cutting machine, H. C. Bailey . . . . . . . .  625,236 
Filter. G. A. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620,131 
�'iIter. J. Weidmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'25.001 
Filtering apparatus, C. V. F. Ludwig . . . . . . . . . . . . . . .  625.177 
Firearm. A. C. Wrigbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.009 
Fire building and kindling device, Brewster &, 

Gill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,243 
Fire escape. P. Coombe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.147 
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Ji'ishing reel . . J .  '1'. Hastings . . . . . . . .  : . . . . . . . . . . . . . . . .  625,166 
Flasbligbt apparatus, Alter & young . . . . . . . . . . . . . .  625,133 
For
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Furnace. E. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.979 
Galvanic battery, G. W. Ifrazier . . . . . . . . . . . . . . . . . . . .  625.298 
Game board, naval, J. E. DooHttle . . . . . . . . . . . . . . . . .  62.1,248 
Garment fastener. V. Palmer . . . . . . . . . . . . . . . . . . . . . . . 624.966 
Garment banger. A. K. Bowman . . . . . . . . . . . . . . . . . . .  625.137 
Garment hanger, J. E. Kennedy . . . . . . . . . . . . . . . . . . .  , 625,265 
Garment supporter and book. combined, G. W. 

Neible . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625,189 
Gas burners, electric hand fuse fur, Hotfmann & 

Oblsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.264 Gas engine. C. Quast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.!l75 
Gas generator, acetylene. O. H. Hampton . . . . . . . . .  625,260 
Gas. method of and apparatus for dehydrating, 

J. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.126 
Gas. met.hod of and apparatus for manufactur-

Ing. H. Eldridge et a! . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.251 
Gas or gasolene engine, A. Mabon .. . . . . . . . . . . . . . . .  625,180 
Gas. producing heating and il1uminatin�. W. 

Young et a! . . . . . . . . . . .  : . .  . . .  . .  . . . . . . . . . . . . . . . . . . . .  625,079 
Gate. See End gate. 
Gearing. frICtion. J. & J. F. Wilhelm . . . . . . . . . . . . . . .  625,076 
Generator. See Gas generator. 
Glass facing tile. J. Gordon . . . . . . . . . . . . . . . . . . . . . . . . .  624.923 
Glassware, cracking off tubular, C. Z. F. Rott . . . . .  625.005 
Glue press clamping device, A. �:;. Palmer . . . . . . .  625.193 
Grading and ditching machine, D. D. KubJman . .  625,270 
Grizzlies or separators. drive mechanism for ro-

tary, R. H. Postletbwaite . . . . . . . . . . . . . . . . . . . . . . . .  625,274 
Gun rammer, breech loading. W. H. Bevans . . . . . .  625,240 
Hackhng and ending fiax, machine for, R. W. 

Knox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.036 
Hair cutter. J. E. Ferland . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.102 
Hanger. See Garment hanger. Shade hanger. 
Harness terret. J. T. Heatb . . . . . . . . . . . . . . . . . . . . . . . .  625,107 
Harrow, H. Paulson .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624,967 
Harvester. corn, E. A. Johnston . . . . . . . . . . . . . . . . . . . .  624.942 
Hat brim curling machine, J. Agar . . . . . . . . . . . . . . . . .  624.897 
Hay rack, S. De.oe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625,096 
Heater. See Water heater. 
Heating apparatus and device for controlling sc· 

tion thereof, C. E. Van Auken . . . . . . . . . . . . . . . . .  625.306 
Hook and eye, W. H. Crist . . . . . . . . . . . . . . . . . . . . . . . . . . 625,022 
Hose. etc., clamp for stopping leaks in, W. W. 

Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,257 
Hose, machine for washing. J. Askins . . . . . . . . . . . . .  625,01l 
Hot air furnace for domestic heating purposes. 

C. E. Durye .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,250 
Hub attacbin", device. J. A. Peek. . . . . . . .  . .  . . . . . .  624.\J68 
Hub band sbell. wbeel. H. Higgin . . . . . . . . . . . . . . . . . .  624.935 
Hub cap. H. Higgin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.9il6 
Hydrocarbon burner. H. Ruppel.. . . . . . . . . . . . . . . . .  625,124 
Ice crusber, R. B. Proctor . . . . . . . . . . . . . . . . . . . . . . . . . . .  62.1,201 
Indicator. See Clock winding indicator. 
Injector. S. L. Kneass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,267 
Insulating properties. apparatus for manufactur· 

ing material having, F. Lamplough . . . . . . . . . . . .  625.172 
Ironing board. G. D. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . .  625.175 
Jacquard machine, double action, Statford & Kel-

me! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'25,208 
Jar. See Preserving jar. 
Jeweler's heating and lighting burner, I. Boorer 625.242 
Joint. See Rail jOint. 
Journal bearing, T. J. Tellefsen . . . . . . . . . . . . . . . . . . . .  624,995 
Knitting machine. J. Adams . . . . . . . . . . • . . . . . . . . . . . . .  625.204 
Knuckle. W. Crutcblow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.150 
Lace fastener. A. Hanson . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,165 
Ladder base attachment. F. S. Seagrave . . . • . . . . . . .  625,066 
Ladder, step, J. G. Mllbime . . . . . . . .  : . . . . . . . . . . . . . . . .  625.164 
Lamp, acetylene gas generating, E. �". VogeL . . . .  6'25.222 
Lamp, electric arc, P. Mersch . . . . . . . . . . . . . . . . . . . . . .  625.183 
Lamps. apparatus for electrically igniting min· 

ers' safety. W. Best . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.014 
Lantern. hurricane, F. Heyard . . . . . . . . . . . . . . . . . . . .  , 624 .933 
Lantern. signal, E. Armstrong . . . . . . . . . . . . . . . . . . . . . .  625,286 
Latcb and lock. combined, F. W. Tobey . . . . . . . . . . .  625.217 
Latch. gate, O. P. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.057 
Latcb. nll(bt. H. G. VOigbt . . . . . . . . . . . . . . . . . . . . . . . . . .  625.073 
Lead chamber. white, H. G. Percival . . . . . . . . . . . . . . 625.100 
I .evel. spirit, C. O. L. Cardell .. . . . . . . . . . . . . . . . . . . . . . .  625.019 
Liquid separator. centrifulZal, L. BurrelJ . . . . . . . . . .  624.007 
Lock. See Bicycle lock. Seal lock. Staple lock. 
Lock, J. A. Durnbaul(b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,249 
Locomotive boiler draught appliance, W. B. War. 

ren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'25,225 
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Loom warp stop motion, J. C. �:dwards . . . . . . . . . . . .  625. 157 
Loom warp stop motion. J .  H. Northrop. , . . . . . . . . .  625.191 
Lotion, C. E. Hrapewine . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.925 
Lunch or otber box. folding. J. ,J. & E. F. Wbite .. 625.227 
Mail bag catcher and deliverer, S. E. Bresland . . .  625.016 
Mantel. sheet metal. J. Graves . . . . . . . . . . . . . . . . . . . . .  625,104 
Mat. See Door mat. 
Match paste composition, G. HackeL . . . . . . . . . . . . . .  625.299 
Meter. See Electric meter. 

MUD n & COlllpany, office of the SCI

R NTIFIC AMERI'JA N. 1899. Sixteen 
hundrlld and forty·nine engravings. 
8vo. Pp. 402 . Price $3. 

This volume is the work of a wel l. known engineer who 
has had an extended experience in mecbanical matter!!. 
He has gathered together and classified sixteen hundred 
and forty.nil.e il lustrations of early and modern me
chanism, and bas appended a concise description to each. 
Tbe engravings are all new, having been made especially 
for thi. work. 'I'be first chapt,. of the book is devoted 
to MechanIcal Powers, Levers, Gears, Pulleys, etc. ; tben 
follows a chapter on the Traosmission of Power by 
Pulley., Belts and Ropes; also Sprocket Wheels and 
Chains ; Gearing and Friction Wheels, inclnding Belt 
Lacings of variou. kind.. Liberal epace is devoted to 
the Measurement fOr Power anti Speed; Steam Power, 
including boilel'8 anA various types of engines, receives 
due a""'ntion. A large Rumller of rotaty engines is 
presented in this chapter. T!hu!'oc the head of Steam 
Appliances are found many differe"t Injectors, €on. 
densers, Boiler Feeders, Boiler Cleaners, Reducing 
Valves, Expansion Joints, etc. Gas and Gasoline En-

Meter testin� apparatus, ... . W. Gow . . . . . . . . . . . . . . .  625.029 
Middlings purifier. E. Hards . . . . . . . . . . . . . . . . . . . . . . . .  b'25,106 C01l'ee pot. W. �'. Graf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6"..'>.924' 

Coin operated machine. Romans & Grover . . . . . . . .  625,123 
Commutator. J. Rlsbridger . . . . . . . . . . . . . . . . . . . . . . . .  625.202 
Conveyer, P. IJ. Suell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625,213 
Conveyer for unloading vessels, O. J. Conley. 

625.()8;j, 625.086 
Cooking apparatus. food, M. S. Trumbo . . . . . . . . . . .  620.072 
Copy bolder, W. Cord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'24.912 
Copy holder. G. H. ROllers . . . . . . . . . . . . . . . . . . . . . . . . . .  625.064 
Cornstalk rake, J. B. Moyer . . . . . . . . . . . . . . . . . . . . . . . . .  624,960 
Coupling. See Car coupling. Pipe coupling. 
Crane structure. Babcock & Seaver . . . . . . . . . . . . . . . . 625,135 
Cranes, lubricatinll device for overhead travel· 

ing. C. L. 'l'aylor. . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  . . . . .  624,9!14 
Crate, breeding and operating. E. R. Speer et a1. . 62.1.277 
Cream separA.tor. J. '(I'. Schroeter . . . . . . . . . . . . . . . . . . .  625,067 
Crusher. See Feed crusher. Ice crusber. 
g�):t:!�
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Cultivator. G. N. Holland . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.10. 
Currency binding and stamping machine, C. S. 

Ellis. . . .. . . . .  . . .. . . .. . . .. . . .  . . . .  . . . .. . . . .  . .  . .  . . . .  . . .  624.91.5 
Current motor. W. Turner . . . . . . . . . . . . . . . . . . . . . . . , 625,2W 
Cutter. See Band cutter. Hair cutter. 
Cutting or sliCing machine. Sunne & Olson . . . . . . . .  624.w.n 
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E. H. Cbappuis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.020 
Delivering and receiving mechanism for parcels, 

W. Britain, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,2« 

Mirror supporting and adjusting device. F. W. 
'l'obey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625,216 

Mould. See Packing mould. 
Mosaics, die for making. A. Travaglini . . . . . . . . . . . .  625.070 
Motion converting mechanism, W. Hay . . . . . . . . . . .  624.931 
Motion, device for transmitting, J. H. Whiting . .  625.003 
Motor. See Current motor. \Vave motor. Wind 

motor. 
Music box. L. D. Markle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.955 
NeCKtie bolder. W. I. Goodin . . . . . . . . . . . . . . . . . . . . . . . .  625,160 
Newspaper or like bolder, G. Witt . . . . . . . . . . . . . . .  625.231 
Nut lOCk. H. B. Eareckson . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'25,026 
Nut lock. J. E. Price .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.122 
Oil burner, A. A. Brower . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,141 
Oil can. M. E. Gudenburr . . .  .. . . . . . . . . . . . . . . . . . . .  625.162 
Packing mould. piston. �'. Van den Bosch . . . . . . . . .  625,221 
Pad. See Soldering' pad. 
Padlock. D. Krekes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.947 
Pail holder. milk. E. Cornfortb . . . . . . . . . . . . . . . . . . . . .  625.148 
Paper feeding machine delivery guard, T. C. 

Dexter . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.09.1 
Paper. producing water marks in or on manufac-

tured. Goodcbild & Bond . . . . . . . . . . . . . . . . . . . . . . . . 625.255 
Paper registering instrument. T. C. Dexter. 

625.09'.1, 625.095 
Paper. slitting and registering sheets of, T. C. 

Dexter. . .  . .  . .  . .  . .  . .  . . .  . . .  . .  . . . . .  . .  . .  . .  . . .  . .  . . .  . .  . . .  625,093 
(Continued on page 851) 
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ORDINARY RATES. 

Inside PaK"e, each insertion. - ,.:i cent8 a line 
Back Page. each inserti on, - - $1 .00 a line 

IT Far some classes af Adverti.'lements. Special and 
Hiqher rates are ·required. 

The above are charges per &gate line-about eiJlbt words per line. This notice sbows the width of the i ine. 
���I����� �� ��t�a%�e;at�j':fe�a:;�f: {fna:. �;�e�����: ment, as the Jetter press. Advertisements must be received at Publication Office as early as Thurs(lay morning to appear in the fullowinll week's is�ue. 

WO�tPou��Pe!��e!��S 
time and """'''11 by using onr 

Po1¥erPlacnhlerg 
SEND FOR CATALOG UES

A-Wood-working Machinery. 
B-Lathes, etc. 

SEBECA FALLS MFG. COMP�. 
6 9 5  Water St . ,  Seneca Fal l s ,  N ,  Y . 

• -POWE.R & FOOT I SHAPER S . P LANERS D R I L LS. 
L. A T H  E S. �.f��t:M,np 2�T1!LIJ�ul��t� 
S E BASTIAN LATHE CO. 120 CULVERT ST. CINC INNAT I .  O .  

T H E  COBURN PATENT TROLLEY TRACK 

HOUSE DOOR 
HARGERS� 

The first made witb adju.table track. 
Tbe track can be put up in 30 minutes. 

iT Send far Book. 

Pedal crank connection for bicycles, etc., Kolb & FoebI . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.038 Pbotograpbic plate bolder. M. C. Rypinski. . . . . . . .  625.275 Piano action. M. Steinert . . . . . . . . . . . . . . . . . .  625.127 to b':l5.1:/\) 

�t�e c�i�fi�:.b�.8:l.iIfireBser . . . . . . . . . . . . . . . . . . . . . . . . . 6'25,li>5 Pipe register, J. W. Conchar . . . . . . . . . . . . . . .  " . • . . . . .  624,OOC"J Pipe threading and cutting off machine. R. P. & L. B. Curt i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.087. 625.066 Pit.man connection, Ladd & Gove . . . . . . . . . . . . . . . . . .  625,171 Plates, manufacture of compound, E. Martin . . . .  625,117 Plea.ure wbeel. G . . F. Weber . . . . . . . . . . . . . . . . . . . . . . . .  6'25.074 
����b �.?eb�'�n�e ��:::in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.1S1 
Pot. See Colfee pot. . 
Power and reversing its motion, means for trans� mitting. H. �'. Probert . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.973 
��:::��:�: li�ui�8�m�ib����ernd iiiean8 'for: 'R : 625.091 V. Walker . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  625.280 Press. See li'ruit or vegetable press. Printing 
Pre��eJ:i·ll. C. R. Dempster et a1 . . . . . . . . . . . . . . . . . . . .  624.913 Printer's chase and form lock. G. W. Wilkinson .. 625.005 Printer's �alley lock, W. C. Barnes . . . . . . . . . . . . . . . . .  b'Z.j,238 Printing plates, tool for lightening and softening .urface. of. E. C. Muller . . . . . . . . . . . . . . . . . . . . . . . .  624.961 Printin� pre ••. J. P. Steven . . . . . . . . . . . . . . . . . . . . . . . . . 625,210 Propelling mecbani.m. boat. W. Rankin . . . . . . . . . . 625.059 Propelling ve •• els. mean. for. J. H. Loader . . . . . .  624.953 

����::1����';r' �in���:r��ci�ine: S·. ·  Strake'r:::::� �:�f� Pump. J. A. DO�lar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.0'.13 Pump cylinder. E. J. �'eeny . . . . . . . . . . . . . . . . . .  , . . . . . . 624.917 Pump. bydraullc. J. C. Dean . . . . . . . . . . . . . . . . . . . . . . . 625.291 Purifier and rol1ln� mill feeding machine, If. C .  Koke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.0:17 Purse or ba� frame, B. vorn Eigen . . . . . . . . . . . . . . . . . .  625,028 Rack. See Hay rack. Starn p rack. Rail jOint. expanding. W .  Sandford et al. . . . . . . . . .  624.98.1 Railway. electric. R. M. Hunter . . . . . . . . . . . . . . . . . . . b'25.168 Railway system. electric. L. E. Walkins. 625.223. 625.281. 625.282 Railway system, inverted third rail electriC, L. E. Walkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62.'>.283 Railway tie. H. J. Donagby . . . . . . . . . . . . . . . . . . . . . . . . . .  625.153 Rake. See Corn. talk rake. 
�:�':d�uft�����:Geiiy: ' : : : : : : : : :  : : : : : . : : : : : :  ::: �:� Ratcbet wrencb. F. A. Crocker . . . . . . . . . . . . . . . . . . . . .. 625.149 Recorder. See Time recorder. Red. making indillo. Kniet.ch & Seidel. . . . . . . . . . . .  625.2f>B Hefrillerator. W. C Herrick . . . . . . . . . . . . . . . . . . . . . . . . .  625.301 Register. See Pipe register. 

The Coburn Trolley Track Mig , Co . , Holyoke, Mass. Relay. J. P. Coleman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.146 
.------ �:;��I��·a�p����:�IE: Gunn'ell: : :  : '. '::.: '.: .::::: . .. .. '.: ��N� 

AR MSTR O N G 'S No.  0 TH R EADI N G M AC H I N E Roofing fabric. R. J. Redic1!: . . . . . . . . . . . . . . . . . . . . . . . . . 624.976 Rotary engine. W. R. Mason . . . .  . .  . . . . . . . . . . . . . . . . .  b'2.>.IS2 Can be attached to bench or po.t. Deshmed for tbreading the smaller sizes of pipe, iron or brass, also bolts. Has two speeds, one tor pipe � to 1 incb ; tbe 
?��I';,"Si��� Pi\J�e�l( ;ge 2 ���e:r Arm.trong adjustable die •. Otber attractive features. Send for 
;��u���; l�h�tnf.!:8�fr':'!f. New York. Bridgeport. ConDo 

B A R N E S'-----

UPRIGHT DRILLS 

The Forbes Patent Die 
Stocks for Hand Power 
Ten Inch pipe cut olf and threaded by one man with ease. 

JF' Send far CataloglU. 

Rubber tired wheel. F. W. Hue.tI . . . . . . . . . . . . . . . . . . 624.940 Sack for flour, su",ar. etc., cloth, A. }I'. BemiS' . . . . . . 62.�.012 Sa.b balance. J. H. McKernan . . . . . . . . . . . . . . . . . . . . . .  625.054 Screen. See Pulp screen. Screening macbine. Elder & Dunlap . . . . . . . . . . . . . . .  625.295 Screw driver, H. Wallin . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 624,999 Screw driver, C. A. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . 62.1).046 Seal lock. L. B. Edllar. . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . .  62".027 Sealing bottle •• closure for. W. Painter . . . . . . . . . . . . 625.055 Separator. See Cream separator. Liquid sepa� rator. Sewage purifying apparatus. W. D. Scott· Mon. crielf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.985 Sewer trap. T. B. L. Mitcbell . . . . . . . . . . . . . . . . . . . . . . . .  625.185 Sbade banger. S. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62 •• 926 Sbarpener. macbiue drill .  J. J. Bro •• oit . . . . . . . . . . .. 625.140 

��f�\ea'WI����·I� w�e:"��o::.,.,: .. .. . :: ... .. . .  :':.'. '::.', '.: �:r� Sblpping and delivery can, D. J. McKay . . . . . . . . . . .  6�.05.1 
��i�h;l,;n�0��.p: ·S: ·G:voi.i8d : : : : · : : : : : : : : : : : : : : : :: �:� Shoe tree. fumillating. J. S. Bu.ky . . . . . . . . . . . . . . . . .  625.143 Shunt machine. continuous current, A. Sengel . . 624.986 Sbutter fa.tener. J. J •. Kendrick . . . . . . . . . . . . . . . . . . . .  625.304 
�i1:e';�:u��le�elr. ��U�O,;ster: : : : : : : : : : : : : : : : : : : �:� Silk fabric •• manufacture of. J. Ollagnler et al . . . .  6'l5.120 Skate. roller. J.  Scbade, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . 625.276 

��fd':;;;�:r:.;d�·M� W:�fl�an: : : : : : : : : : : : :  : :  : : :  : : : : :  :.: �:l,M Sole edge trimmer. E. F. Maxwell . . . . . . . . . . . . . . . . . .  625.115 Sole edJZ"e trimmilllil machine. C. A. Squire . . . . . . . .  625,068 Spectacle •• W. E. Belt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.083 Spind1e bearing. G. O. Draper . . . . . . . . . . . . . . . . . . . . . . 625,lM Spinntn-'l Rnd twisting machine. ring, R. Mc-
SPiI?A'r��y,;,·,;ie: \V: 'Howard: : : : : : : : : : : : : : : : : : :  : : : : : : �:� Spring. See Vehicle spring . Spur. J. H. Robin.on . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . 625.063 
�t::::N:.��?;.�bter�fr§�\i·(;lge�: : : : : : : : : : : : : : : : : : :  �:� Stand. See Wash.tand. Staple lock. J. E. Crook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'25.290 Steam engine. W. Pepperling . . . . . . . . . . . . . . . . . . . . . . .  625.19.S Sterilizing retort. F. W. Smith . . . . . . . . . . . . . . . . . . . . . .  624. St.itcb wbeellng macblne. W. Jack.on . . . . . . . . . . . . .. 625. 
���tri'���"'ct ��Jj��'i;.w�r�: �'. �u�:�I.��::::::::::::.: Stone. manufacturing artillcial. T. W. Barber . . . .  Stopper. See Bottle stopper. Stove. magazine heatinlC, L. Mitiska . . . . . . . . . . . . . .  625.186 Stove. vapor. W. H. Tbayer . . . . . . . . . . . . . . . . . . . . . . . . . 62".214 Street .weeper. P. Haer.t . . . . . . . . . . . . . . . . . . . . . .  625.11;,1 Sugar cutting machine. G. Stolf . . . . . . . . . . . . . . . . . . . . 625.211 Switcb. See Electric .witch. Table. See Exten.ion table. 

C U RTIS &; C U R T I S ,  Table and closet. combined. T .  E .  WII.on . . . . . . . . .. 625.0'i7 No. 56 Hand Machine Tank bottom di.cbarge door, L. H. Mitcbell . 6 Garden St . , Bridgeport, �o n n . Range � to 6 inch 624.957. 624.958 
Par 

the Best RullOng MachloDes, 
Tanf���'i>?�:��fo�

in.
:. �:.��e

 •
. 
s. �.� ��� ���.�����.� 625.20( 

Telepbone receiver. P. C. Burn • . . . . . . . . . . . . . . . . . . . .  625.142 
Haud and Power, with or without the ���:�nOgn�r����a���u':c:i,�o��b\':; 'dC'';ice' :to'r,' i�: 625,U7 

BURROWS I DEAL AUTOMATIC  STRIKER Tbr�;.::e����fa:ci;,;.ing· iibe;.i,; ..... 'i·i;':ii:;;yne::: : ��:� and LAPPER, Tbrust block. T. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 625.021 
I D EAL BEAM STANDARDS �i:;;e ���0�3��':'�0�l.ema�:,IIJ�'l:repp . . . . . . . . . . . . . . .  625.262 Tire for vehicle wbeel •• rubber • •  J. A. Swlnebart .. 624.992 

E. J. PI PER, 

I DEAL I N K  FOU NTAINS. 
and I DEAL CRANK, apply to 

Manufactnrer. Sprinlllleld, Man. 

WO R KS L I K E  A C H  Perfect satl.factlon i .  experienced usinR' our No. 5, 6 or 9 
�:t�tn���J.'��:.di8r�D'liu.,� ratchet power. Gears housed from dust. Chasers set by R'radnation to any size! can be released from threading whiJe in motion, opened to permit pi pe oeing cut, and instantly ciosed. 

Qr Send far FTee Catalogue to 
The Merrell Manufactur
ing Co., li01 Curti8s Street, Toledo, 

"A Torno That ToUs of Tools," 
All about every known Tool, large and 
����hta��r�:t ��:e. 8i�eve�:���i �ne� scribed and illustrated by fine and accuraTe cuts Send at once for MONT
GOMERY & CO.'S thorouIChly np to date TOOL CATALOGUE 10r 1 898. 510 page. with index. Pocket 
��;e�x4�:�:;ni��e�:;:s :f�����t�� or factory .bould bave a copy. Mailed for 25 cent. by 

MONTGOMERY & CO. 
lOIS Fulton Street, New York. 

Tire. pneumatic. J. W. McDougall . . . . . . . . . . . . . . . . . .  b'25.052 Tire pump. automatic. J. E. Jacob . . . . . . . . . . . . . . . . .  625.O:U 
�g�r��a"c'lfJ?�\'?���c�a�:.���ert���: : : : : : : : : :  �:= Top, whistJing, M. L. Powers . . . . . . . . . . . . . . . . . . . . . . . , 62a.121 

�g�: �: �. t"o��g���::::: :::: .:: : :::.':::::::: ::::::::: �N;1� Toy .afe permutation lock. C. Ro •• ignol. . . . . . . . . .  625,203 Transferring device, Hamilton & Gess . . . . . . . . . . . . . 625,259 Trap. See Animal trap. Sewer trap. Traveling case. H. M. Rosenblatt . . . . . . . . . . . . . . . . . .  624,981 Tr�e bal ling and transferring device. L. H. & H.  S .  Landis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.0(] Trimtller. See Sole edge trimmer. Trol ley. E. Duty. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.914 Trolley bead. A. E. Hitcb . . . . . . . . . . . . . . . . . . . . . . . . . . .. b'25.26.1 'I'ru ••• A. Bollinger . . .  . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . 624.902 Tubing, metallic. T. Midgley . . . . . . . . . . . . . . . . . . . . . . . .  b':l4.956 TurninJ;t' balls, machine for automatically, Wie-gand & Seifert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.004 Turning machine, spindle. R. Harrie . . . . . . . . . . . . . . . 624.930 Type making machine galley mecbanlsm, W. A .  Lorenz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.044 Type tie. H. E. Reeves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.977 
��p::�:�:�'C�bi�t�¥.n��ljaker ':: :::: :::: :::: ::::: �:� Vllrve. J. S. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624,990 Valve and alarm. F. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.161 Valve. Ilutomatlc tbrottle. W. C. M.ller . . . . . . . . . . . .  625.1IS Valve. compressor, F. W. Gordon . . . . . . . . . . . . . . . . .  624,922 Valve. infi"tion. J. C. MacSpadden . . . . . . . . . . . . . . . . .  625.114 Valve suction. D. C. Demarest. . . . . . . . . . . . . . . . . . .  625,292 Vebicle .pring. Lewi. & Littell . . . . . . . . . . . . . . . . . . . . .  625.176 Vebicle wbeel. �'. Latimer . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.950 

�:�i�l� :���l·b�;.���VdWiiili�·:.·:::.·:::.·:::625,284: ���:� Vebicle wbeel. metallic. E. D. Wa •• ell . . . . . . . . . . . . . 625.000 Ve •• el fender. I. G. Kurkumeli. . . . . . . . . . . . . . . . . . . . .  62�.94S Ve •• el. fore and aft rigged. G. K Albee . . . . . . . . . . .  625.132 Vessel huBs. apparatus for cleanin�, J. S. Zerbe .. 625,080 

�
e
ill������;.�{.L��.;:·:· : :·:·: : : :· ::: :·:· ::: :· : : :· :·:· :: :' :' :' : :  r�:m WOO DWO RK I N I  MACH I N E RY.� Wardrobe .liding door. J. E. Kennedy . . . . . . . . . . . . . 625.26H Washing machine. G. Nirisen . . . . . . . . . . . . . . . . . . . . . . . 625.190 For Planinll MUls. Carpenters, 

Builders, Fnrniture. Cbair. Vehicle. 
Wbeel and Spoke Maker., etc. 

ar Carresptmdence Solicited. 
IlIu.trated 3l2-page Catalogue free 
to manufacturers and foremen. 

T H E ECAN CO. 327 to 347  West F r o n t  Street, 
CINCINNATI ,  OHIO. 

'18u USE  G R I NDSTONES ? 
(f so, we can suppiy you. Ali sizes mounted and nnlnounted. always kept in stock. R�member, we ma.ke 8 
�r:{��:�g::5�le�Jll;��� :�t:z��ee-
The C LEVELAND STONE CO. 

2d Floor, W i l s h i re,  C leveland, O. 

Washing machine, J .  W. 'l'homas . . . . . . . . . . . . . . . . . . 625,009 
; :��:����';t�'H.ulIt.a��o::.�: . �.���'. '. '. '. ':. '. '::. '::. '. '. : �,271 

;:�:� ��:::r?���ri'; ga:J�6�;.�:.S����: : : : : : : : : : :  625 
; :��r�g�tr .1I�k6���!?!:i�� .�·. �.�����.�: : : : :  : : : : 625,10 
;::���: '{v�s.K�nr���t : : � '. '. : ':. :':.: :. : :. : : : : : : :  : : : : : :  ru:�� Wbeel. See Car wbeel. Plea.ure wbeel, Rub· ber tired wbeel. Vebicle wbeel. Wind motor. J. Elnilf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.296 Winding machine, P. H. Curley . . . . . . . . . . . . . . . . . . . .  625,305 Window frame and sash and door casing, Jones 

& Hari" . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . .  . . . . .  624.1>« Wire, manufacture of compound. E. Martin . . . . . .  b'25,116 

�:�: �t�nd���c���rc�.aw.a��t�:�:f8.P. .. ���.���.8: . . :� �:� Wood flber. macbme for producing, H. M .  Hoover. . .  . .  . . . .  . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . .. 624,938 Wood bardening apparatu •• G. F. J.ebloda . . . . . . . .  625,042 Wrencb. See Brace wrencb . Ratcbet wrench • . «;ont'nuea on page $6li) 

Ra lston Sti l l .  
to every woman's heart. Supplies the table with an abundance of Water. sterilized and aerated by a new process, and absolutely of diseu!;e, poisonous gases and old age matter. Purifies the Without trouble or eXBense by utilizing the waste heat of 
r�W'�ite� °i������ae��S�e�l-:t�td l�'n��g, ��Ce���yCI$in3.�o�eGul;'I;� best in the world-best in workmanship and construction. easiest tn and with the largest capacity per hour. If found otherwise, may 1 .0  at our expense. 

Oftlcially Adopted by t h e  Ralston Health Club. 
Highest A ward and Gold Medal at Omaha Exposition. 

Extensively Used by the U. S. Government. 
Over 1,000 Testimonials from Satislled Purch asers. 

Send for Booklet " B," Hst of dealers and otber interesting printed matter. 
Manufactured only by 

1-,.;.!.:"-�"--';""--"r H E  A.  R .  BA I L E Y  M FC. CO. ,  54 MAIDEN LANE.  N EW YORK.  

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST.  MOST E F F I C I E N T  and D URABLE . (RAND DR I LL CO.)  
Send far Catalogue. 1 0 0 B roadway , New Y o rk. 

T H E  E U R E K A  C LI P  
The most useful article ever invented for tbe purpose. Indlspen.able to Lawyers, Editors, Students, Bankers. Insurance Companies and business men gen. erally. Hook marker and paper cUp. Does not mutilate the paper. Can be 

�.�e'h�e���t�11Ji·1 �go��!n��:, !Cfa��n2e�8 and notion dealers. or by mail on receipt of price. Sample card, bf maU, free. Man-
��tc�.� �Ox��rVII��:::�ld���Y. 

at Exhau.t Pipe. Perfect Com-bustion, Highes,t Efficiency, Greatest Economy. 
Olds Mixer i. found only on 
Olds Gasoline 

EUl[ines. 
New catalogue just out. 
Olds Gaso l i n e  E n g i ne Works,  Box 418. Lansing , Mich . 

PIERCE REVERSIBLE 
Spttd PropdltrS 

ALL BRONZE 1 3  TO 24 I N ,  
ar Send far circular. and prices. 

E N I I N E  C O . ,  

. .  WOLVE R I N E " 
GAS & GASOL INE  ENG INES  

STAT I ONARY A N D  MAR I N E .  
The h Wol'!erine " is the only reverf'ible marine ICH.S engine on the murket. It is the lightest engine for itR pown·. Requires no licensed engineer. A IJsolutely safe. Manufactured by 

WO LV E R I N E  MOTOR W O R K S .  
12  H uron S t . ,  G rand Rapids.  M i c h .  

Modern Ore Conc�ntration 
Great succe •• bas heeu attained all tbrough tbe We.tern State., by the use of tbe 

BARTLETT C O N C E NTRATOR 
iT If you are inter •• ted in  a mine that don't pay, . send for particulars, 

F. L. BARTLETT, Canon City, Col ., 01' 
C OLO R A D O  IRON WORKS, Denver, Col. 

HOW MUOH OAN I SAVE? 
This is a. question that �very ma.n should ask himself wben it 

comes to a bUsiness proposition. For instance. we manufa.cture 
vehicles and harneRs and sell them to yon direct from our f'8ctory ot ow hole.ale prices. On this pla.n the saving to you Is 
about 35 per cent; }�I�ell�u wOnld h&ve to payyour 
er or agent about that much more tl1an1i} 
i��l:-�:l� ftr:�e ;�:t%U:�!1:frO�� ���-l make 170 .tyle. of vebicles and iI! styles �!=:: �fd ':!&I!re� !.-:Ih�r':::� 
the world ee1l1nc to the con.umer ex-
clu�lv("ly. We make every article we _ .  

htension-Top sell and .hlp our .. oods anywhere for 

po�e o!��ts!e.::�J�:i �����:�:::3�a����
n
�

e
���T�rJ: ha��!rth�= H:r� tion, newest deSigns, latest styles, &c. tnmg& Complete wtth col. 

Above all you bave a gua.rantee of qua.l- lars and hitch straps, $20. M, Ityat a reasonable price. 144--paKe Illustl'ated cntalocue F BEE. good 88 sells for $30. 

Bkbart Carriage and Harness Mfg. Co. W 8:.;..!,��T, Elkhart. Indiana. 

�����!��P Bar Bdt DrtSSing � It gives a smootb. pliable and adhe.ive surface, and saves Belts, Power and Wear of Macbinery Bearing.' AI.o ada&�exd oi�2 ���:,al3.&J?�e�U�n ¥ri!1�lts. 

tbt Wbitt � Baglty eOo , 
Worttstn, mass., u. s . .11. 

If you want the best CH UCKS,  buy Westcott's . 
£?t�PJeG�Af 

On Receipt of Ten Cents in Stamps. (practically 
25% of retail price) we will 8end you one of our 

1 -2 I N C H  A U C E  B I T S 

PRESSES,  D I E S  and I Sptcial - macbin¢ry 
For Sheet Illetal Workers. _ 

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

� - . -- - =--

This btflots Wind, Stell.m, or Horee Pcwer. 
We ofFer the W EBS'l'E Il 2� actual h(lne l .Ow .... � 

G A S  E N G I N E  
'150. IdS 10 per cent dtaeount for cRsh . Bui l l  
interchangeable plan. Bui l t  o f  but material. 

Made in loti of I UU therefore we can make the pricl'l. 
Bond for Ihipment. weight tWO lbe. Made ,' or Gas 
or Gasol ine. Also Horizontal Engines, 4 to 3U h. p. 

WEBSTER MFG. CO., 1 0'4 We8t 11Sth St., Chicago. 

�::ib��nB :�����s�8B��7 �trG�h:r:d y���, ��1.: So. Peter and Lafayette Su .• New Orleane, La. 

Jln Edutational 
Suppltmtnt Tndtx 

An " Index to Valuable Papers on Popular Science 
by tbe Best Autborities Publi.hed In tbe Sclen· 
title American Supplement," bas been prepared 
under the auspices of 'l'he Science Committee of 
the Brookline, MS5S'1 Educational SOCiety, Mr. 
John C. Packard, M.A., Chairman. One thousand 
subjects are arranged under thirty-five beads in 
tbe forty-page booklet which is mailed free to any 
addre.s by tbe publi.bers of tbe Scientlllc Ameri. 
can Supplement. 

MUNN &. CO. ,  Publishers, 
3 6 1  Broadway, New York. 

© 1899 SCIENTIFIC AMERICAN, INC.
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E N D U R I N G  PA I NT 
There are reasons Innumerable why, In any kind of paint work, preference sbould be given to 

D I XO N ' S  
S I LlCA - C R A P H ITE 

P A I N T  
It Is equally good for metal or wood. It lasts four times as long as other paints. 
It covers more thaD twice as much surface. 
n �a:a��e�:g �Sg�Ya��a�g!�e[af:tn;';;ter. 
It oontai1l8 nothing poisonous and causes no cramps 

°Tt��;�� �a�:'':'\:'�i will last ten, IIfteen and even twen
t)'fl'

e
r:

s
ihe most durable. economical and handsome 

paint on tbe marl<et. 
F<1r CoUYr Cara. and Circulars, writ. 

J O b E PH DI X O N  C R U C I BLE C O  . . Jersey City. N. J .  

T h e  Most Rel iab l e  G eneral Telephone Apparat u s  
Manufact u rers i n  the World . 

SWITCH BOARDS the ���Jri� the 

TELEPHONES UNEQUA LED fo r  
Accurate Service. 

C o m p l ete and Perlect CE NTRAL ENERGY SYSTE M . 
Send for Catalogue. Write for Information. 

VICTOR TELEPHONE MFO. CO. , 
1 6 6 SO UTH C L I N T O N  ST. , CH I CAGO . 

" A m erican-H u n n l ngs "  
T E L E P H O N ES. 

����:mA�t';,"i,b=etoOv:rel�oW!�o'f,el� 
our telephones In sncceosful operation. 
�r':r�bY �t�eane.�hY o¥e

'll':,'!:"���ib�� slnllle'tfne or metalllo cIrcnit and nnmber of telephones to be used OD ODe Une. I'r'Send for catalogue us • .4." 
A M E R I CAN ELECTRIC TELEPHONE CO.,  1 7 3 South Canal  St. ,  C hicago, I I I .  

Buy Telepho 
THAT ARE G O O D .. N OT " C H EA P  T H I N G S . "  

The dUferenoe in cost Is little. We guarantee 
O:a1�ftf�:�8b;np�r:::a8�r�.o�u������ tee and Instruments are both !rood. 

WESTERN TE LE P H O N E  CONSTRUCTION C O .  
2 5 0·2 5 4  S o uth Cl i nto n St • •  Ch icago.  

Largest Manufact ..... r.  01 T.lephones 
excZ usiv,Z1/ in the United States. 

{file ii'elepllone 9Jtagazine 
Only paper published on Telephone Exchanges and Ap.. 

para,tus, Line Construction, Interior Wiring, S.gnallng DeVICes. T.ltphone Trouble. and How to jlna them and many other in.tructive features. lIIu.trated. Monthly. 
$1 .00 a year. Sample copy free. Wanted : Bright, push-
Ing M'i.."r�ue��th�rl�C::,a�(\uW1°Uo, U. S. A. 

New M icroscope fo r Nature Study 
and for u.e In the Examination of Ores, Metals, Wools, Fibre. etc. Queen Acme No.  6 i"lf�. Jb���� ��� 

Ing power of about 100 diameter., 1 set of 
12 prepared .lides of insect parts and otber Interesting .peclmen., a11 ln case. $16.00 pr A.k 'IJOUT nearest Optictan tO'l' it. 

=" Q U E E N  cl CO. , I NC. .1III ••• 0ptlcal and Scientific Instrument Works. 
Write fO'l' Circular. 10] 01j"hMh'l.ul ��.:, t;�!:.ayo��: 

D u rab le 

R E EV E S " 
Variable Speed Counter Shaft 
for .ecnrlnll any .peed without ch�e of belt 
���s

s
ofO

f
e�:::�ine�l':IcI�I,icJ!\��r, �r�tI�� 

Presses, Motor Carriages, Ironwor1tlng Tools, 
Woodworklnor Machinery, or any and all machine. requiring a chanICe of speed or feed. 

pro Send 10'1' hand.Bomely iUUBtrated 
Catalogue .. S. A." fi'ee. 

P U LLEY CO . . C o l u m b u s .  I nd .• U .  S. A .  

J tieutifi, jmeritau. 
DESIGNS. 

Advertl.ing tag. D. W. Perry . . . . . . . . . . . . . . . . . . . . . . . .  30.753 
R��1�' f�;.!!·e�U'1��d:ieiiberii::::::::::: · ·::::::::: �:��� 
Bicycle frllme. O. W. Scbaum . . . . . . . . . . . . . . . . . . . . . . .  30.820 Bicycle band le bar. H. V. Scandrett . . . . . . . . . . . . . . . . 30.821 
Bicycle rear bracket, \V. Cairns . . . . . . . . • • . • • . . . . . . . • .  3O.82"J Bicycle  support. W. H. Hart. Jr . . . . . .  " . . . .  30.815 to 30.818 
Bolt, E. C. Washburn . . . . • • . . . . . . • • . • • • • • • • • . . . . . . • • • • 30.78:-1 
�gm�: �: \'v.�e��r.f: ..... . ::: . . : . ..... : ..... .. , ..
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Bottle. gla.s. W. W. Lowrey . . . . . . . . . . . . . . . . . . . .  . .  . .  30.760 
Bottles. etc .• nipple for nursing, C. W. Meinecke . . 30,761 Cabinet frame. pastry. G. Kopp . . . . . . . . . . . . . . . . . . . . . . 30.798 
Can cap. '1'. H. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 00,7& Carpetilll<. N. S. Stewart . • . . . . . . . . . . . . . . . . . . . . . . . . .  30.827 
Churn frame, M. O'Marrow . . . . . . . . . . . . . . . . . . . . . . . . 30.797 
Clock ca.e. G. P. Bedford . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.772 
Clothes fork. J. A. Olson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00.796 
Comer .trip or plate. W. F. Parker . . . . . . . . . . . . . . . . . .  30.775 Cover. vessel. J. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00.762 Di.play rack. pede.tal. C. B. Morrow . . . . . . . . . . . . . . . . 30.771 
���c';,

u
go�: �: rrl{�:��r·:::::::::::::::::::::::.: : ·::. �:� Grave marker. E. J . Murpby . . . . . . . . . . . . . . . . . . . . . . . .  30.813 Hook. coat and hat. �'. L. Johnson . . . . . . . . . . . . . . . . . . 30.770 

Hook pin. J. A. Priest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.754-
Hop pole twine holder. J. L. Marble . . . . . . . . . . . . . . . .  30.791 
Lamp .llxture. J. F. W il l iams . .. . . . . . . . . . . . . . .  30.768. 30.769 Lamp shade. incande.cent electric, J. H. Wright. .  30.787 
Lamp. vapor. F. H. Ji'rankenberg . . . . . . . . . . . . . . . . . . . . 30.767 Manhole cover. T. P. Greger . . . . . . . . . . . . . . . . 30.80Ho 30,810 
Manhole cover frame. T. P. Greller . . . . . . . . . . . . . . . . . . :lO.811 Manhole cover plate. T. P. Greger . . . . . . . . . . . . . . . . .  30.812 Mea.urlng cuP. H. J. D. Wlpf . . . . . . . . . . . . . . . . . . . . . . . .  30.757 
Metal or .imilar article. E. Lummi . . . . . . . . . . . . . . . . . .  30.752 MIll.tone. J. C. Spindle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.814 
Motor frame. H. H. Walt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.785 Necktie holder. M. Cunningbam . . . . . . . . . . . . . . . . . . . . .  30.755 
Plow upright .  H. H. Straughan . . . . . . . . . . . . . . . . . . . . . . 30.784 Press plate, lIydraulic, A. Euston . . . . . . . . . . . . . . . . . . .. 30.00 Puzzle cover or case, E. Schneider . . . . . . . . . . . . . . . . . .  00.825 Railway curves. Iluard rail for street, M. D. Pratt. 30,792 Receptacle. C. R. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.763 Rug. J. Merry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.828 
Sealing device. H. R. Myers . . . . . . . . . . . . . . . . . . . ; . . . . .  30.776 
Separator. P. P. Ru.s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.769 
Shell. dovetail. B. W. Burdick . . . . . . . . . . . . . . . . . . . . . . .  30.778 
Shell. b inge pivot. B. W. Burdick . . . . . . . . . . . . . . . . . . .  30.779 Sbell • •  crew. B. W. Burdick . . . . . . . . . . . . . . . . . . . . . . . . .  30.780 
Shell swing cover catch. n. W. Burdick . . . . . . . . . . . . . 30.781 
Sign plate. etc .• G. A. Krutt.cbnitt . . . . . . . . . . . .  30.773. 30.774 Sink or sewer trap casing. A. C. �'reed . . . . . . . . . . . . . 30.800 
Snow guard. roof. E. W. Clark . . . . . . . . . . . . . . . . . . . . . . .  30.788 Spindle lock. H. E. Hul/hes . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.793 Stove hood. E. C. Rinner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.802 
Stove or range water front, A. B. Clunies . . . . . . . . . . . 30.803 
��r:;K��e��::�: �s:ran�a�!���eior· pOl'tabie: ii: 30,777 

I.e Vlno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.794 Tire. wheel. J. A. Blaurock . . . . . . . . . . . . . . . . . . . . . . . . . 30.828 Tool. W. W. Brownell .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.788 
Type. font of. J. W. Phinney . . . . . . . . . . . . . . . . . . . . . . . . 30.828 Valve stem. A. B. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.782 Ve.sel cap. P. Lindemeyr . . . . . . . . . . . . . . . . . . . . . .  30.785. 30.766 
Wash ing macb ine sprayer attachment. J. E .  

Bradley . . . . .  . .  . .  . .  . . . . . . . .  . . . .  . . . .  . . . . . . .  . . . . .  . .  . . . .  30.799 Water heater. E. W. Robiu.on . . . . . . . . . . . . . . . . . . . . . . . 30.801 

TRADE MARKS. 

Abra.lve scounng powder. J . M. Johnson . . . . 32.896. 32.897 Antiseptic. F. Holfmann-La Roche &; Company . . . . 32.892 
Antiseptic. C. H. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.895 Antiseptic •• C. Prevet &; Cle . . . . . . . . . . . . . . . . . . .  82.893. 32.894 
Beige or vi,;coreux, imitation , firm of L. Hirsch . . . . 32,864 Bicycle.. Cbainles. Cycle Manufacturing Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.916 
Bicycles. L. H. Manson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82.917 
Bonnet and hat frames. Stadecker &; Emshelmer .. 82.861 Boot. and shoe •• N. L. Millard &; Company . . . . . . . . . 32.868 
Boots. shoes. and sl ippers . N. O. Stone &; Com-pany. . . .  . . . . . .  . . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82.869 
Boxes, seamless tin,. J. G. Taite's Sons . . . . . . . . . . . . .  32.907 
Brick. Ore. Kentucky �'ire Brick Works . . .  82.903 to 32.00.0; 
Canned fruit. Ilnd vegetable •• • J. Butler . . . . . . . . . . . . 82.884 Cigarettes. manufactured tobacco and paper, 

Lambert &; Butler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.880 
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Clothes wringers and parts thereof, American 
Wringer Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82.909 Coffee. roa.ted and granulated, Browning &; Baine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82.882 

Cotton fabrics. Bernheimer &; Walter . . . . . . . . . . . . . . . 82.863 
Cycle •• Arcade �'i1e Work . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82.915 
�ft:::,1 gr P�!��'t g�l8ie�.�����������:. ��?���:�:::: �:� �·Iour. H. W. Peabody &; Compa� . . . . . . . . . . . . . . . . . .  32.886 
�h".:tr. :�;;:fn:"lo�t:;:p����ng'¥E:£r,ii; ·i.ie;':i 32.885 

Fuel Feeder Company . . . . . . . . . . . . . . . . . . . . . . . . . .  82.912 
Gum. chewlDg. H. N. Hempstead . . . . . . . . . . . . . . . . . . .  32.877 
Hardware. certain builders'. Reading Hardware Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.910 Insects, sticky paper for, J. Stumpf . . . . . . . . . . . . . . . .  32,8b8 Leather con.isting of pulp board. substitute for. 

A. W. Case &; Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.860 
Lithia and magnesia water, '.ruckahoe Mineral Springs Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.872 
Machines, certain named. Latham Machinery Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.913 Medicines for certain named diseases, Chemlscbe 

�'abrlk Sulzbach. Gesellscbaft mit Beschrank-ter Haftung. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82.887 Milk, condensed. J. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82.883 Minerai water. Duquesne Distributing Company .. 32.873 
OIl •• lubricating. Vacuum 011 Company . . . . . . . . . . . . . 32.900 Paint. heat. water. and lire proof. Pyro Paint Com-

pany. . .  . .  . .  . .  . .  . .  . .  . .  . . .  . . . . .  . .  . .  . .  . . .  . . . .  . . . .  . . . . . .  82.902 
Paints. oils. and varni.hes. Plmbley Paint and 
P .. P����o�g:::.�:n/aj,er Mlii. : : : : : : : : : : : : : : : : : : : : : : : : :  �:rJ� Perfume. J erman &;·Kuebm.ted . . . . . . . . . . . . . . . . . . . . 32.871 
Plows. South Bend jron Work . . . . . . . . . . . . . . . . . . . . . . 32.914 Remedy for certain named diseases, J. FouJlerat . . 32,888 Remedy for certain named diseases, Newark Drug and Cbemical Company . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.800 Re�:�M�� �'itrJa6�e'::�ldc�:�':.�;.01'lf:m���� 
Re��tzi 'fo;: certiiin 'nameii ·dise;,:se.,,; ·j: w: searies fi:� 
S.couring compound, Sapotoxin manufacturing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.898 
Sbeetlngs. Minot. Hooper &; Company . . . . . . . . . . . . . .  82,882 
Shelving, certain named. Winslow Brothers Com � 
Sh.r..:�{;iiig;.;ie 'iT: s.iiiii ... ·:. ·.:·.·. ·:.·::.:·. : : : : : : : : : : : : : : : :  H:1: 
��g:

s
b����:;;'�nJ!n��:::(��otc';'l>���rer: : : : : : : : : : : :  H:= 

Suspender •• H. G. Macwllliam . . . . . . . . . . . . . . . . . . . . . . .  82.865 Tobacco and cigarettes. smoking. J. &; F. Bell . . . . . 82.881 
TOI let preparations. certain named. V. Klotz . . . . . .  32.870 
Valves and .team packing. A. B. Jenkins . . . . . . . . . . . 82.911 
Wbl.ky. relined. A. F. Rlchard.on . . . . . . . . . . . . . . . . . .  82.876 
Wine. scuppemong and blackberry. P. Garrett . . . .  32.875 

LABELS . 

U ' G. Bnd G.' Cleaner and Po1isher," for a cleaning 
and polishing powder. G. W. &; J. C. Gettler . . . . . 6.924 

.. Hobson's Kisses." for molasses candy. HUI & Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.931 
:: i!�a���:.r°& ·�"o���:��rg'ls 

SL�n:i�% . .  A"i��� 6.926 Healer. for a mec1icine, Khasan & Rosensweig .. 6.927 
:: 8g!::,�I'i.nl!'l�rd��',c}��r ��r�ri'

i
�l::"fIi.

G
J'lil��.
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�li: 6.930 

Hamson & Company . . . . .  . . . .  . . . .  . . . . . . . . .  . . . . . . . . .  6,922 
U Porto ltico Bitters." . for medicinal bitters, F. T. 

Alder . .  . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.929 
.. Queen Olives," for olives. C. Gulden . . . . . . . . . . . . . . 6,9.':J2 
I I Qutnacetol ." for a medicine, W. (t�. Hall . . . . . . . . . . . 6,928 
. . Royal Blue." for certain named hardware aud 

cutlery. Supplee Hardware Company . . . . . . . . . . . . 6.923 

PRINTS. 
U Royal Blue," for certain named hardware and cut-
II s��r.:·-:�VO-::.Jll:�:O��� b�����[li·&· Sci)ambacii l� 

YOU 
AN EDUCATION. MANY PEOPLE HAVE QUALIFIED THEMSELVES 
for Better Position" and Hilfher PaJ' by devoting some of their spare time to study at home . Tuition fees low. Payable In ca.h or Installments. ThoroJlgb course. by mall In 

GA-'T 
Electrical, lUechanical, Civili Minin!., �team and Sanitary EnE,neer" 

ft � ��I�����r:�a�,e:x:e':l:'n�e Pnr�:;hy:g �a��::p£�:��: -W�ite f�� I:: 
LOSE g����

t
�� 1��1ro� tiu8:f�a,.'ji �'�'�'l�t::O��d?f text books, drawing plate, and 

The United Correspondence Schools, 1 56 Fifth Ave., New York 

-the Go-Llghtl1l Kind. 
= lead in strength, bea.uty, speed, safety- = 
= being made rl.ht, of be8t material and = 

== �:Ic��-;" �:�Ilw��gu:.epartment. The == 

== Ames & Frost Company, Cblcap. == 

�1111111111111111111111111l1ll1ll1ll1ll1l1l� 
Monarch 

Bicycles 

S25 S35 S50 
Have No Equal. 
A C E N TS EVERYWH ERE. 

Monarch Cycle Mfg. Co. 
Chicago. New York. 

SENSITIVE LABOR ATORY BALANCE. By N. Monroe Hopkins. This " built-up " laboratory 
��!�i� :rl� w��

h :�t�m"p�e ¥��n�ar�:p;i:!.�U� wt!.�: 
by any amareur S�lIled In the use of tools. and It will 
work a. well as a $125 balance. The article i. accom-
�t::� J'lt::�g::: 

w���;�e,�:'j;�n:���"fn 'Sag��� 
TIFIC AMERICAN SUPPLEMENT. No. 1 1 84. Price IO 
cents. For sale by MUNN &; Co., 361 Broadway, New York City, or any bookseller or new.dealer. 

THE INOERSOLL DOLLAR WATCH 
Now household words. 2,000 000 Sold in 2 Years under an ABSO L '  

UTE DUARAN TEE printed below ha. 
made them 8Qj We have demon-
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now over 3,000 �er d ay. You 
want one-either for 'yourself. 
your Boy or your .. Bike. ". 
As good as 8nyWatcb made 
for ordinary every-day use. 
Keeps Accurate Time. (Guaranteed as below.) Has lever e.capement, quick train ; .sec
ond hand ; good nickel case ; Keyle.s Wind and 

t�iJ8 �::eus!UYa�:I: .U'"':l..._-

111110.00 one for SHOW, Sent post
paid for O N E  DOLLAR. Attach
ments fOT Bicycle 250. extra. 
=-"�t �tG��?�.' i'�ON.�� 

$& to $30 3�!gn!!'!!b�S ill N EW A N D  S E CO N D  H A N D .  
2 d  HBn d-rood .. &DJ tOl' eenioe. li lo 112. 
Nto. '99 Modelll 112. r,0 to lao. NODe 
hlght"r. We guarantee to & ...... ,.ou mODey.target' 
,..riet1 to 8Piect from. Lowes& price! eftr quoted. 
Enl'J' OUBtomersatlB6ed. Shipped subject to enmiqo. 
.. lion and approval. No money in advance. A few 
rood AGENTS WANTED. For prlce llat and put1o. 
ulan addno tbe old reliable cycle heue. 

BRUWN.J.EWlS ()U;. IF F. SDB W.b .... A •• • ChIe.1ICIo 

. T  ELESCO ����G G U � ·'WI� W. & D . M O G E Y. 
� B AY O N N E C I T Y N 0 

B EST B I CYC L E  B RA K E..-# 
t6! CJ:��::i ':;��

t
N':twl':�1�'iltred���re� �:a 1i��t�� 

TH E TREBERT BRAK E 
I. composed of a friction disk secured to the hub of rear wheel, a clutch on the disk and a 
c'utch on the rear .procket wheel. Both clutches have Inclined surfaces upon which balls 
roll. When the bike chain Is pulled forward. the balls also move forward and ride up their 
Incline. Back pre •• ure to pedals produces reverse motion. Free booklet of particulars. 
�a�e

only Trebert Autom atic Coaster and Brake Co.  l!;Y\�f�SE, 

ECLIPSE BICYCLE ��!s���O:n:U::::: 
You can regulate your speed at will with a Backward 01' Forward Pressure on the Pedals. The Simplest, Safest. Surest of deviCes. Write at once for particulars and price. to 

E C L I PS E B I C YC L E  CO M PA N Y , Box X, E L M I R A ,  N .  Y.  

H. & R. ArlDa �D. 'I Hlmmnlaal 
32 and 38 
Ca� S. & W. 
Cartridges, Auto
matic Shell Eject
ing. Positive Stop on Cylinder. 

AN ABSOLUTELY SAFE ARM. 
HAR R I N GTON & R I CHARDSON A R MS CO. 

WORCESTER, MASS., U. S. A. 
pr Send fO'l' . Cataloaue " S." 

11 Sportsman's loy 
is a gun kept clean lubricated 

and rust proof by the use of 

r8�e� 
O I L 

STANDARD OF THE WORLD 
We have volnntery testimonials from thonsands of expert sportemeD. 

A VOID SUBSTITUTES. 

C .  W. CO LE &; CO. 
1 3 9 Broadway (Room G). N EW YORK. 

Samples sent free for two-cent stamp. A.k your dealer 

REVERSING STEAM TURBINE.-PAR-
son's recently perfected turbine for boat •. lIIuotrations 
.howing detail.. Contained In SCIENTIFIC AMERICAN 

��:�ID��.E:n� r..�iJ !it�';w.r.{��e��.
cents, by mall. from 

1 1 4,230 N OW I N  USE. 
Big  Service. Litt l e  Cost. Its oonvenlent H o t  Water Bupply. 10 necee...� to &DJ b.th : and that it may be ruN In • 

=n:tI:"��hr= ':e�� �Ti!��� 
eutly. hi what ia making the ' "M(llely" famODI. 

Complete. with heater, �.50 up delivered 
ea8l0r B.oct,' Mountain&. Mouthl,. �tI • if wrmted. flend for Catalogue otTuba and Beater .. 

MOSELY FO LD I N G  
BATH TUB CO • •  

358 U K "  Dearborn St., 
CmCAGO. 

WE WANT· YOU to send us your name and 
your neighbor's name and address 

rn.:t�W�e�� EVERY GOOD FARMER . A FRBB SAMPC.B COpy OF THB Agricultural Epitomist 
For the busy, practioal workinfl farmers of America. 
It is their paper and claims thelr support. Uon't Fall 
"'Write uo at Onee Givina AddreQ.olPootal W ill Do. 
AGRIVULT URAL EI'l'l'UMI!lT, Indlanapoll. 

Distilled Water-IOO% Pure from the Sanitary Still. 
TE$TIMONIALs-Physlclans' endorsements and fuU particulars by return mail. 

Only Still recognized by the U. S. Government. Six Styles, $10 up. 
� CUl'lUGa.u-ll co,. J38 No. GrccQ st., Chica&o. 

© 1899 SCIENTIFIC AMERICAN, INC.
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CAN I BECOME AN ELECTRICAL ENGINEER ? !t
E!jr !o��, py

A�;iI' !�al:tEi�9n�ta�!�n� .. To�Lq!� o!'�J!lP��!!!! • Over 20 'l'ecbnlcal and popular courses. Our Institute indorsed by THOS. A. EDISON 
Th E· I 

• 
I E ' I t't t f C 

. 
d I t t l  and every other prominent elpctriciaD. '!' be electrical field i s  growing enormously and offers excel lent oppor-e ectrlca ngmeer ns I U e 0 orrespon ence ns ruc lOn ,  tunities t o  make money for tbose bavmg an  electrical training. I t  will pay anyone t o  write for our two 

Depa:rtment A, 1 �0.1�� LIBERTY STREET, NEW YORK, U. S. A. f:ree bookll entitled " Can I Become an Electrical F,ngineer " and " 'l'be Electrical Marvels of Our Times." 

J U ST P U B L I S H E D .  

Mechanical Movements 
POW E R S ,  D EVICES A N D  APPLIANCES. 

Burst Wattr PiptS a Cbing Of tbt Past I P R O POSALS.  
You can now make all water pipes as secure from burstin" iu winter flS in Slimmer. 

SEALED PROPOSALS WILL BE REVEl VlllD AT This pneumatic system i8 the only ODe which successfully prevents the annoy- the office of the Ll�bt-House Engineer Tompkinstng aDd costly bUl"stmg of water pipes. It has solved a grea� economic problem. ville, N. Y., until 12 o'clock M. of Saturday, 'the :nth da .... Hillbly endorsed by Architects . .En�nneers and Municipal OffiCIals. No new bouse of May, 1899, and then opened. for furnishing the mashould be com�leted witlJOut thls .Syst��, and aJ l bouse owners should avail them- tel'ial and labor for the completion and delivery of tlJe By GARDNER D. H ISCOX, M. E. 

This double-skipe causes the 
expandi1t{l ice to slide tnto 
the air-dome, taking t.he selves of this • ounce of preventIOu In season. : metal work for tbe East Face Wharf, Ltgut H O .l�e ar Sernt jor lZtustrated Book!et. giving full explanation and d48count. Depot, 'l'ompkinsvi l ie. N. �.�n accordance with specill-Autbor of " Gas. Gasoline and Oil Engines." �tir��iisgbth�lsr�ev� 
·'Hammeritng. "  Covered by 
U. S. and Foreiqn Pat,ents. 
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��� ����d _::_�nb����J:t��gSt�S and other 

�01 E Street, No:rthwest. Wallhinll'ton, D. C. v. P. HEAP, Lieut.-COl., Corps of Engineers, U. S. A .  Large 8vo. 402 Pages. 
with Descriptive Text. 

J649 Ilhlstrations, 
PRICE, $3.00. 
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tiou Gear. Spur, Bevel. and Screw Gear, etc. 3. Measurement of Power.-Speed. Pressure, 
Weight. Numbers Quantities, and APl!liances. I 
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• TOOLMAKERS' • : UN IVERSAL : : S U R F A C E  GAUGE. : • Complete de.cription In • • our 112. page Catalogue of • • r!�� Wo
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4. Steam Powe:r-Boile:r .. and AllillnCtll.- / 
F,nglnes. Valves and Valve Gear, Paralfel Motion 
Hear, Governors and 'Engine Devices, Rotary 
Engines, Oscillating Engines. �.  Steam Appliances.-Injectors, Steam Pumps. �180 6. M�
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-Valve Gea.r and Appliances, Connecting Rods 
and Heads. 

'1. Hyd:raulic Powe:r and Devices. Water 
�u����' lo�������g:,

e
rsY:�on��W��e�tT��:: 

"avatna Launch 
Ejectors, Water Rams, Meters. Indicators, Pres- 16 ft. with H.j H. P. Engine is my Specialty. �'astest and sure Regulators, Valves, Pipe JOints. FUters, etc. . best made boat in the world for the money. 8. ���s,P:i��·::rs.1.�r��-:n��::;�r��o������'ed ��l; i 
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tors, Motors, Wiring, Controlling and Measur- I ----------------------
��'ht�lf,�tWi�c���cl"��iI���:.ces. Fans, Searcb 
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gc:;�� TRY TO L ID  0 L and Roller, VebICles, �lotor Carriages, TriCYCles, 
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��lt?�I�'i,t:.· Spirl l l , Elliptical, and Worm Gear Differential and Stop Motion 

Gear, Fr.picyclical and Planetary Trains, • .  Fergu. 
son'8 " Paradox. 1�. Motion and Devices Cont:rollina' ltIotion. 
-Ratchets and Pawls, Cams, t...:ranks. tntermtt
tent and �top Motions, Wipers, Volute Cams. 
Variable Cranks, Universal Shaft Couplings, 
Gyroscope. etc. ' 

1 3. Horololl'ical. - Clock and Watcb MGvements 
and Devices. 

For Dry Plates and Bromide 
Papers. Acts rapidly� is stain. 
less and can be used repeat
edly. Tubes for amateurs 
ready for immediate use. ·2� 
Pure Toltdol f'lr profession
als. 000. ounce. Recommt:'nd .. 
ed by plate manufacturers. 
Dealers sell it. Haller-Kem. 
per Co. A tlas Block, ChicagO 

14. Mininll'. - Quarrying, Ventilation. Hoisting, PHOTOGH.APHY IN COLORS - FORConveying. Pulverizing, Separating, Roasting. mulos for prOdnCtIlg photographs in colors by the ehBS-
1 :S. Mi'f�

v
a��c:::y �;���Dces.-HangerS, Shaft �agne process. SCIENT I FIC AMERIf'AN S UPPLEM ENT, 

Bearings, Ball Bearmgs, Steps, Couplings, Uni- Nos 1 1 1 4 and 1 1��. Price 10 cents each, by mail . 
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from this office and from all newsdealers. 

Machines, Textile �Pliances, etc. 1 6. CM�:��u��i:npn:�ulri���ef�;��xifi�oi:.stmfe 
Driving. Dumpiflj! t ·ars. Stone Grips. Derricks, 
Conveyor. Timher Splicinl{, Roof and Bridge 
1.'russes, Suspension Bridges. 1 7'. Draullbtiull Devices. - Paral le l Rules, Curve 
DeJineat0rs, Trammels. Ellipsograp!Js. Paoto-

1 8. �
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a
J>�lla
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��ous Devices. - Animal Power, 

Sbeep Shears Movements and Devices. Eleva
tor�
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Cranes. Sewtng, Typewriting, and Println� 

�:�nl���es. ��!���t�::t
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&�s. 

T
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Acetylene Generators. GaSOline Mantel Lamps, 
Fire Arms. etc. 

*.* Copies prepuid to any address on receIpt of price. ar Send jor DesCriptive Circular. 
M U N N  Ie. CO. , P u bl ishers, 

SCIENTIFIC AMERICAN OFFICE, 
3 6 1  B R O A D W A Y , N E W Y O R K .  

W E  A R E  T H E  I N V E N T O R S O F  T H E  PIT CAULKING MALLETS 
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mailed upon application. 
N. Y. M A L L E T  & H AN D LE WKS. 

Establ isbed 1845. 4 6 0  E. Houston St. ,  N.Y., U. S. A. 

Exverimental Scieace 
By GEO. M. HOPKINS. 

20th Edition Revised and Enlarged. 

9 1 4  Pages, 820 l I I u slrations.  

Price $4.00 i n  cloth ; $6.00 i n  hall morocco , postpaid 

THIS is a book full 
of interest and value 
for T e a c h e r s ,  Stu
dents. and o t h e r s 
who de"ire to impart 
or obt.� in a practical 
knowledge of Phys
ics. Tbis s p l e n d i d  
work gives young 
and old something 
worthy of thought. 
It has i n  fi u e n  c e d  
thousands of men in 
the choice of a career. 
It will give anyone, 
young or old. infor
mation that will en
able him to cOllllll,re-r 
hend the 

n i s  . 
sugg'es'tiO'DS for hours of instructive recreatIOn. 

Send for large Illustrated Circular 
and complete Table of Couteuts_ 

M U N N  & CO. , P U B L I S H ERS' l 
Office of the S C I E N T I F I C  AMERICAN. 

3 6 1  B R O A D W AY , N EW YORK. 
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��::er::Z invention is probably patentable. Communications strictly contldential. Handbook on Patents sent free. Oldest agency for securing patents . .  Patents taken through MUlln & Co. receive 

speciaL notice. without charge, in the 

SCitntific Jlmtrican. 
A handsomely illustrated weekly. Largest circulation of any scientific journa1. Terms, $3 a year : four months, $1. Sold by a1l newsdealers. 

MUNN & CO . 36 1 BrOadWay, New York 
Brancb Office. 625 F St. , Wasbington. D. C. 
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Van Norman Duplex M i l l ing Machines SC I ENTIF IC  BOOKS °t:: 2g:
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gi���!�-

Perform tbe combined work of Horizon. M O D  E LS for Inventors. Estab. 1867. Catalogue. 
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l
a�%\!'i'!.131�Mnw�I:�'i.����':; .. �:�d J .  C. SEYL, 181 Madison St . Cbicago. 

in addition, cut a� all art{/les. 'l'hey are FOR SALE Englisb patent No. 27,368 (1898) and invaluable ror all klnds of too} gauge and French patent for same invention. Ad-
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ti��. ��t�!:! dress L. M. CAM P AU, 94 Fort :,it., W., Detroit, Mich . 

and fixtures. 
I FO R SALE u. S. Patent No. Ii83,756, .. An Imj>roved 

W A LTHAM WATCH TOOL CO. ,  Sbaft Balance." Address A .  � .  La 
Sp:rinlrlleld, MaliS • 

FONTAINE, care of A. P. M., CURACAO, W. I. 

D R ILL  GR INDER  FOR SALE  ����� ��;. ���� ��d ��:fkJ�f:::��� The Yankee t dress A. RICHTER, lI38 First Ave .. New York City. 
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any desired clearance. Ful ly guaranteed. 
. 

casb. ROMAIN TALBOT, Be:rlin C, Germany 
" Can't G:rind Wronll'." Catalog jree 

G. T. EAMES COMPANY,. ,.. I CE !�1Ic�m::r�\ ���\:rn:::.
in

*'H:y'i!f.tJ� 250 Asylum Ave.. Kalamazoo. Mich. AH'G. CO., b'99 Clinton Street. Milwaukee, Wis. 
B I CYCLE C H A I N S  

Kept Clean and Oiled. Onr chain brulh doles the 
bu"lne.�, Work. automatically, cleans bot.h ,id8l. 
CAn't e-et out of ordfOrt keep. cDllin free from dud, 
mud and alwsys oiled 5U cent. pOB paid. Money 
refun,jed if you are Doi Klad to own i T .  ETery pur-
ifUTCtES& Ca

O.�;:ti8a�laCiBi��: fhl�go, ilL 

a- Bacbelor's Buttons made 
, ... :::�Je,.�re'!.� i-�II�::�; 
,. '- slip on In a jiO'y Press a lit-. . \ I i tie lever-tbey bold like grtm 

, 1:":�1 c�U\:.'��tl:��f:";�� 
when desired. By mail , lOe. . each. Ilius. catalogue show-

: -. log collar buttons and otber 
nseful novelties made wltb 
these fasteners, free on request. 

American RinK' Co., Box Pt Waterbury, 

ACETYLENEOEA LERS' H AN D BO O K  
Information net. 42 PI>. 1 .0  cto. 
F.CORTEZWIL80N &Co . ,Chlcago 

TURB I NES IJr Seud fo:r Circula:r "M." 
J A S .  L E F F E; L  & co Sp:rinll'field. OhIO,  U. S. A.  

MOD� L S  1 0  u�rort�'buor.\ WORKS 
<5. C.E.ARS l @  1 9 3  CLARK CH ICAG O .  

O R I N  D I N a  M I LLS F O R  � u  P U R POSES_ 
BO$£ rd ·IS Patent Uni. 

versal Eccentric Mill. Address J. �. & G. F. SIMP. 
SON, �'" Rodney St:reet. Brooklyn, N. Y. 

N OVELTIES & PATENTED ARTICLES 
Manufactured b y  Contract. Pnnching Dies, SpeCial Ma
cb lnery. E. Konigslow & Bro., 1818eneca St.,Cleveland,O. $525 Agent. protits per montb .  . Will 

f
rove 

it. or pa.y forfeit. New articles jus out. 
A $UiO S8mpl� and terms free. Try ns. 
ELEC'I'ROGRAPH CO., 28 Bond St ., N. Y. 

GAS ��� GASOLINE ENG INES 
WAT E. R  M OT O R..& 

B AC. K U �  WAT E. R  MOTO R co N E.WA R K  N J U oS A 

for DRYING Grain, SandS, Clay., Fer- i � .A... 'N"TE I> tiJizers. CotJ"ee Wet Feeds Chemicals . . . · 1  Salt SUj!ar etc. Also C O F F E it RellresentatIOn. In Chicago and Westem territory for • 
BEST MAOHINES 

HULLER'S and CLEANER". first class speCIalty or novelty. Highest references. 
,. ar Send jor 6th I1!ustrated Catalogue. P'" Address full particulars • 

S. E. Wo:r:rell, Hannibal, Mo., U. S. A. D. A. JOHNSON. '1 0 1  Gall' Bldll' • •  Chicago. 

Exo er imental & Mode l  Work 
Cir. & advice Ir".. Wm. Hardam & 80n.45-01 Rose St.,N. Y. 

VOLNEY W.  MASON & CO . ,  

Friction Pu l l eys.  C lutches & Elevators 
P R O V I D E N C E  R. I .  

Wanted.-Foreman or Assistant Superintendent with 
sufficielJt knowledge to install an oil engine plant. 
State refprences and salary required. J. Littlejohn. 
Toronto Junction, Ontario. 

Y O U  CAN MAKE. i I OO .A W E l t\  ! OWN YO UR OWN SHOW, COMPLETE. O UTrlT-$ IOO 
G�tIT ���(<f:pC���')�o �T�'iC�/Bryfc� s , .... .... V 5 T R  c;. ...,.. ,.. ..... ....... O G -..; E. !:>  ".. R E.. E.. 5 L UB IN, LARGE S T  MFR PHILAOeLPHIA P A 

BERESFORD'S 
The BREAK-UP of 

CHINA 
W I LL LORD BERESFO R D ' S  famous Mission to C h i n a  de

termine the com mercial future of that country ? The book 
gives his opin ion of the commercial  outlook, b ased upon 

observations and in terviews with the great Chinese Viceroys and 
foreign m erch aDts in C h i n a .  H e  decides i n  favor of the policy of 
the " Open Door." H e  d ecides agaiDst  " Sphere s of I D fluen ce." 
He is  clear, con cise, and convin ciDg. H e  presents in one volume 
the pol i t ical a n d  comm ercial situation i n  the great Empire wh ose 
very existence is  hanging in the balance from hour to h our. It  is 
a book for t h e  ecoD omi st, for the A merican business m an ,  and 
for all those who are interested in the  commerce of the world. 

With Portraits. One Vol. 8vo, Clo th, Ornamental, 13 00 

H A R P E R  B RO T H E RS 
Publishers, N ew York and London 
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faubtr. Hangtrs. 

are used on the BEST Bicycles. Tandems, Triplets and Quads. 
FA U B ER, Orig������erPb�nee�ec�aff:��er�anu

YOU I With mechanical ability and judgment ap-fi�E';�ll{i�:\?'i::&�r:n�,,:��= ���st:lx�; are made of One Piece of Steel, spring tempered, no joints to work loose, used so exten
sivel.y you can £ret any needed 'repairs in any part of the United States. 

Beware of Infringljments -(Cheap ImltatiOllSlj. 
W. H. 

FAUBER, 
Mfr., ' 

Ch icago, Q. 
,'-4 .. �,....J.llI U. S. A. "'-:- ; ; 

IT' S A EUROPEAN FAD...-..# 
toolscardhorses and bicycles in favor of Automobiles. It Is getting to be the same In t b i B  country. To be thoroughly upt o · d a t e  y o u  ought to I lIet a 
W I N T O N  MOTOR 

CARRIAG E ,  the best made conveyance of 
Its class In this or Bny o t h e r  country.Slmple. 
� � � es t r8�rg��!l. 

Price 81,000. No Aaents. ��fn:��':.tri:f.:: Hydro-carbon system. Write and ask when we could deliver you oue. Order book is filling up. Catalogue free. 
TH E W INTON MOTOR CARR IAGE C O . ,  Cleveland, Ohio. 

By the 

KODAK 
SYSTEM 
::e��n;o!':so�o:.ra�:fo.��e I�n::�d 
daylight. 

The film is I?ut up in cartridge 
form and IS perfectly pro
tected from light by a strip of 
black parer extending the full 
length 0 the film and several 
inches beyond each end. 

To load : simply insert this 
cartridge in the Kodak ;  thread 
up the black paper ; close the 
camera and give the key a few 
turns, thus bringing the film into position. 

The ficture taking may then begin. 
The rol of a dozen exposures being com
pleted the black paper covers all, and the 
cartridge can be removed as easily as it 
was inserted. 

Film Cartridges weigh ounces where 
plates weigh pounds and are non-break
able. All Kodaks use li�ht-proof film 
cartridges and load in daybght, 

Kodaks $5 .00 to $35 .00. 
EASTMAN KODAK CO . Catalog-ues fru at the 

'"'�aters or by mal"!. Rochester, N. Y. 

B R I STO L ' S  
R ECOR D I N G  I N STR U M E NTS. Pressure Gauges, Vacuum Gauges. \Tolt,.� meters, Amperemeters, Wattmeters. and 'J'hermometers, make continuous records 

��r�ni����en'i¥�R�y :g!r��i�e8t��� sent on 30 days' trial. or Send jor Circu
lars and Specimen Chart. 
The Bristol Oompany, Waterbury, Conn. 

A ��MP��T� ����TRI�A� �I�RARY 
' ·.v PROF. T. O'CONOR SLOANE. 

AN I N EMNSIVE L IBRARY OF TH E BEST BOOKS . ON ELECTRICITY.  
For t h e  St�1:��n1e'::"�c�0t.Ma!iaor��e.�he Electrl-

Comprising five books, 0.8 f0110W8 : 
-. l" i l h melic of E ectricity,  1 3 8 pages, - S 1 . 0 0  
' I ectr ic Toy Maki n g ,  1 4 0 pages, 1 .00 
: ow to Become a Successf u l  E lectrlclan , 1 8 9 pp . 1 . 0 0  

S i a ndard El ectrlcal D ictio nary, 6 8 2  pages, 3 . 0 0  
E l e ct r icity S imp l ifi ed , 1 5 8 pages, 1 . 0 0  ur 'l'he above five books may be purchased si'!gly at the publishe<1 prices. or the set complete, put up m a neat foldlnll box, will be furnished to readers 0 r THE 
�ir::Tb�fl:;��RI��� ���e,r��a6r���f;:dtb�i���� 
�ii� musr�::i::!?m� �e:.f?on:lf�;'�:�fo�,;;,: tents of each of the above books. 

M U N N &. CO.,  Publ ishers,  
Office o f  t h e  SCIENT I F I C  A M E R I CAN,  

36 1 B R OA DWAY , N EW Y O R K .  

I titutifit �tUttitau. 

Adu lts' Chain Models ,  $35 
Juven i l e  Models, (���il�) $25 

We have put years of honest, untiri n g  

labor into the effort to produce a per

fect bicycle, and we believe that for 

both men and women our Crescent 

Beve l Gear Chainless Bicycle for '99 is 

a wheel without a parallel. 

P R I C E  $60. 
Catalogue No. 3 containing " Care of the Wheel," Free. 

WESTERN WHEEL WORKS, 
MAKER!:!, 

C H ICACO . N E W  Y O R K .  

It's Easg to mail a Dollar 
and get by return post one of the handsomest 

Bicycle Bells ever seen . Your choice of 

Lion, Serpent, Turtle or Dragon. 
81.00 Each. Accurately modeled, finely hand-chased. 81;00 Each. 

Handsome jeweled eyes. Finish, antique bronze, and patent lock clamp. 

� �:i\(\};c'ia��g,:.::Gen- The New Departure Bel l  Co. , Br istol Conn .  

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

A L U M I N U M  PA I N T .  
sk::�st aw�!�':.�y:. °t!��\�:::'tile�O$a� ���e J;ros;�� WeatherKroof. Durable. Easily A!?l'lied. Bicycles, 
J����'M����:ol�p��t�.,���ai!."ni'�s: fo�l����'i{rfck: ets. Cars, Stations, General Decoration, etc. Sample bottle, by mall, for 25 cents. 
TH E A M E R I CAN PEGAMOI D C O . ,  3 4 6  B'way, New York. 

CHARTER Gaso l i ne Engi ne 
USED ��Y 

A:���� 
FOR ANY P U R POSE 

Statlona ries, Portables, 
Enllines and Pumps. 

LA T H ES i��t�I�!�!.'co�!fct!��� 
8' , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , 'liS 

Tribune Bicycles 
for 1 899. 

The Best Wheels in the World. 

IT Write for larae New Catalogue iUustrating our 
jul! line oj twenty-three models. 

The B lack Mfg. Co., Erie, Pa, 
11 1 " ' 1 ' 1  I I I I I 1 ' 1  1 ' 1  I • • •  1 • • •  1 1 . 1  I I I "  

.r>-�.��.��.� .... �.��.��.��. 

i . TH E CRIFFIN M I LL � 
� IS NOW USED OF THE ? 
tI 

BY OVER LARGEST 
" 

• • 
• • : PORTLAND CEMENT : � MANUFACTUR�RS IN TH� WOnD, and there were more � 
� ,

Griffin MUls sold to Cement Manufacturers during the past J\ 
" year than of all the other Grinding Mills combined. tl 
• • 
" For the highest references, and illustrated ,. " catalogue giving full description, address, y t The Bradley Pulverizer Co., • • Boston, Mass • .  � 
.I.>-'�.��.��.� .... �.��.��.r>-�. 

I I �altium Ring 

BICYCLE TIRE REPAIRING. - THE 

�:n�\:'fh';,f ���tl�loIW;,::::���;-Aar���!I'i."�J''il��� I�rtt pliers and pluggers, together Wlt� rubber band plu""ing and the use of puncture bands. 9 illustrations. Contatned in SUPPLEMENT 1 1  O 'l .  Price 10 cents. For sale by Munn & Co. and all newsdealers. 

Planning tae Jew Bome 
Anyone contemplating the bnlldlng of a new home will find the 
Bui ld ing Edition of the Scientif ic American 
?:..r:8u���,t\,��, a��gr������tser::!;'tI�!\i"a:.'t��I'e�f:!BU.�����:;��: on modern house hulldlng, together with a series of splendid 
���i'e s�Oo��rt P3;fJfi'i}k!� :���a��g �g�:t �i��B Xf Bt�;l��:�eugf 
��l�e �����o:::�eE�f��d���ld�r.Of��t:��:�a\!':riJ'��':¥J'�:fst��� 
a slnllie copy. or '2.50 for annual subscription. 
M U N N  &. C O . ,  Publishers, 36 1 Broadway, N ew York. 

H JfbOOt Jfll Cbingst 
LIBER TY" 

Bicycle Bells ! 
Continuous Ring. Ad;ustable Push
Button. Gong does not turn when 
Bell Rings. Rings longer and winds 
quicker than any ot!ler. 

rHE LIBERTY BELL CO. , 
(FORMERLY THE BRISTOL BELL CO.> 

BRISTOL, CON N . ,  U .  S.  A. 

[amp. -
B U R N S  ACETYLENE GAS. 

No Oil, Wick, Dirt or Smoke. 
Get the Best. Price 83.lJO 

Aaents wanted in everu wwn. 
CALC I U M  K I NG LAM P CO • •  

Waterbu ry, C o n n .  

Scalos All varieties at lowest prices. Best Railroad 
n:g\t&n�s-:�°::rt?�le��oi'i.k"I�gr�es g'aaf�:: Sewing Machines;' BicycleE!, Tools. erc. Save Money'. Lists Free, CHICAGO SCALE Co., Chicago, III. 

BestKnown 
and 

Known t'1� Best 
ml�mington � Standard Typewriter 
WYCKOFF, SEA AN JlENEDICT, 3�7 Broadway, Ne:w York. 

PRINTING I NKS "l'be SCIENTIFIC AMERICAN I s  prmted wita ellAS ENEU JOHNSON /I; CO.'S INK, 'l'enth and Lombard Sts., PhiJadelpbla-, and 47 Ruse St., opp. Duane, New Yora 
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