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NEW YORK, SA'1'URDAY, NOVEMBER 25, 1899. 

INDUSTRIAL INVASION OF GRE AT :BRITAIN. 

It waH a qut'�tiott only of time when the position of 
Great Britain as the greatest supply station for the 
engineering needH of the world would be challenged. 
In the past decade she has witnessed the steady in­
roads of American and Continental machinery upon 
territory which sbe had come to regard as exclush-ely 
her own, and now, in the closing years of the century, 
the industrial war has been carded into the tight little 
island itself with a vigor and persistency that cannot 
be gainsaid. The latest evidence of this is found in 
the successful tender of American firms for supplying 
the electrical equipment for the new system of tram­
ways in the city of Glasgow. Coming so soon after 
the orders for American locomotive�, ann the widely 
advertised affair of the Atbara bridgf', the GlaRgow 
su�cess has stirred up our British contemporaries to 
an acknowledgment of the serious nature of Ameri­
can and Continental competition. 

The subject is discussed with much candor in a 
recent issue of The Electrician (English), which ad­
mits that without going beyond the consider'ation of 
electrical generating stations and tram ways, it is evi­
oent that hardly a week pa�ses without tbe news of a 
contract, often of considemble magnitude and import­
ance, being awarded to an American 01' Continental 
firlll of manufacturers, or its agents. Speaking of the 
colonial market, Ollr contemporary is of the opinion 
that if the present tencieney is not soon revet·,ed, 
British machinery wiil in a very few years OCCllpy the 
position filled by German machinery a quarter of a cen­
tury a go, and it makes the rather startling stateruen t 
that the amount of machinery �ent over to the conti­
nent of Europe threatens to becollle sIllall compared 
with that imported into Great Britain. 

In endeavoring to explain the situation, manufac­
turers have been fertile in eXCURes. The great strike of 
18D7-98 has' been blamed as the predisposing callse, 
�ince the accllllllliation of work prevented the home 
manufacturers from accepting contracts, which were 
th�s given out in other countries. As a mattflr of fact, 
however, instead of increasing their plants, Briti�h 
IIIanufacturers believed that the activity in electrical 
work was a temporary" boom," and made no effort to 
IIIeet it. Another explanation is that English con­
sulting engineers have driven electrical work abroad by 
their practice of specifying that only those firms need 
tender who have already gained experience in bllilding 
the particular cla:ls of machine required. This. it is 
urged, has limited the bidding to firms whose work­
shops were already crowded with work. "Ve are told, 
furthermore, that the suggestion has been put forward 
that as there is uncertainty as to the value of what 
are· claimed to be the fundamental patents for poly­
phase systelll�, English manufacturers are doing well 
to avoid them. To this The Electrieian very properly 
answers that such questions can be tested in the law 
courts, and that certainly they form no adequate rea­
son for neglecting to take up a line of manufactllre 
which in the nature of things must grow to. vast pro­
portions in the near futllre. Other callses that are 
named are the high rate of wages paid in Great Britain 
as compared with the Continent, thollgh this, of 
COllrse, cannot be applied to the U Hited States, and 
the tyranny of the trade unions, whose constant and 
suicidal effort it is to limit the alllount of work that is 
tUl'Iled out by labor-saving machinery. 

Now, while our contemporary allows that all of these 
excuses have lUore or less weight, it claims that they 
do not rl'present the true callse of the loss of Great 
Bt'it�till's lllanllfacturing ascendency. This is to be 
fOllnd in the indifference of the manufacturers, who 
are lulled into a state of cOlltentment ano fancied se­
curity by the fact that their books are fnll of orders 
and their shops crowded with work. "The foreign and 
colonial markets are left alone almost entirely, and so 
long as sllfficiently high dividends are earned, British 
manllfacturing firms are happy in their own short­
sightedness and supine as to the industrial future of 
their country." 

There is much truth as regards the electrical field in 
the position taken by The Electrician. It is our opinion, 
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furthermore, that the successful invasion of Great 
Britain by American manufacturers, not merely in 
electrical, but in steam engineering and the allied 
trades, is due to fllndamental ditfererlCes of character 
and llJethods. "Vhere the BritIsh llJanllfactllrer is apt 
to be contented (as our contemporary explaius) when 

his ('stablisilluent is itl tire full swing of prosperity, his 
American b rot,her is at all ti mes keenly un the alert to 
seize every opportunity for enlarging tire scale uf his 
operations. In tbis restless energy, this cOllviction 
that no article is so good bllt it Illay be bettt'red, 
lIO operations so large but they Illay be extendf'(l, 
we find the promise of a fllture time when we shall 
dominate the indu:.trial world as completely as Great 
Britain has done before us. 

It is tl'lle we are an inventive p('ople, and much of 
our Sllccess is due to this fact; though it is open to 
question whether we have !tot profited equally by our 
qllickness to adopt the best inventions of others wher­
ever they may originate, and carry them with a rush 
to their full de\-elopll1ent. The locomotive, the possi­
bilities of the steam railroad, the bicycle, the Bessemer 
process and all the hea\'y trades that have sprung from 
it, received their full exploitation in tltis country. "Ve 
rarely undertake the manufacture of an article with­
out making it fir'st cheaper and then better than our 
competitors; and llnlike them we enlarge our facilities 
so as to keep well ahead of the demands of trade, be­
ing ready to sell from stock a 10comotive or even a 
bridge, if the necessities of tbe cas!! demand it. 

. I. I • 

:BIDS FOR 16>11-KNOT CRUISERS ACCEPTED. 

The majority report of the Nava(Board of Construc­
tion has rejected all the alternative plans presented by 
private firms fOl' the new cruisers. and has award· 
I'd the six vess('ls to firms which bid upon the plalJs 
drawn IIp by the Construction Department. The re­
jected hids undertook to bllild, for practically the same 
price and in six months' less time, vessels of from 18 to 
19 knots speed and 770 to 830 tons coal capacity, as 
against vessels of 1672' knots speed and 700 tons coal 
capacity. 

In view of the fact that under the terms of the con­
tract these six cl'llisers will be accepted at reduced 
price if they make as Iowa speed as 1572' knots, we 
think the country is warranted in demanding that the 
Naval Board shall explain why it has rejected bids for 
18 to 19-knot vessels in favor of vessels which -are dis­
tinctly inferiol', in speed and coal capacity, and re­
quir(' six months more time to build. 

'Ve have read with great care everything of an offi­
cial nature that has appeare(l in the way of an apology 
-it can be regarded as nothing less-for sllch an ap­
pareut retrogression in naval ideas as is involved in the 
cOIlstl'llction of 1572' to 1672'-knot cruisers in this age of 
high-speed vessels; but we are free to confess that no 
adeqllate reason has yet been offered for the extraordi­
narily low speed adopted for these vessels. If warship 
design is a compromise, we natllrally look for some 
preponderance of battery, or coal endllrance, or pro­
tection, to compensate for the deficiency in speed. But 
not only is there !to preponderance in the features 
named, but in the matter of protection the ships are 
only less faulty than they are in speed. 

T HE METEOR DISPLAY. 

The meteor display on November 14, 15, and 16 was 
disappointing. Unfavorable conditions hampered the 
astronomers at the Naval Observatory at 'Vashington 
on the 14th; clouds prevented ob�ervations llntil 3 
o'clock A. ::\1., and it was only partially clear at any 
time. Paths of ten Leonid meteors were plotted on 
the star chart. One of these was as bright as a second 
magnitllde star, but the others were fainter. '1'he con­
ditions at the Harvard Observatory were very un­
favorable for observing the meteoric display. The 
efforts of the observers met with some succe.;s, how­
ever. On November 16 twenty meteors were seen 
about 5 o'clock A. M. at Chicago; the student watchers 
had an opportunity which was denied to the astrono­
mers of the Yerkes Observatory. At the Flower Ob­
servatory of the University of Pennsylvania, Phila(lel­
phia, the watchers recorded 102 meteors, 69 of whie.h 
were Leon ids. 

Nearly all the meteors observed were faint, only a 

few of them being of the second magnitllde. Most of 
the non-Leonids were scarcely discernibl('. In no in­
stance did a lIleteor I('ave a trail visible for more than 
a f('w seconds. The Harvard Observatory counted 64, 
but the display hardly callle up to the exp('ctations of 
the astronomers. Professor Howe, of the Uni\-ersity of 
Denver, reported that he counted 18 Leonios besides a 
large number of meteors in other portions of the sky. 
On November 14 lIlany stlldents of Prirweton sta.yed 
out long' after midnight to observe them, ano in order 
that all might have an opportunity of observing them, 
the bells in the town rang t.o wake up the students at 
one o'clock. No photographs were taken of the few 
stray meteors which were seen. At McGill University 
photographs of 156 meteors were obtaineo. At Lima, 
Peru, at half past 12 o'clock on November 15, there 
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was a strong earthquake shock, but no celestial phe­
nomena were observed. By the falling of an aerolite 
seven miles south of Crt'�cent City, Ill. , a residence 
was partly wrecked, tearing away a portion of the 
upper story. Tire aerolite buried itself in the grollnd 
about three feet froll! tire foundation of the hOllse. 

In England a balloon made an asc('nsion for the 
purpose of observing tire Leonid shower. The observ­
ers saw only fi\-e llIeteors, and they were obliged to 
make a slldden descent. as the balloon was drifting' to· 
ward the sea. As a result two of the three occupants 
of the balloon were injured. Generally speaking, the 
European observations proved a failure, except in 
tire Anstr'ian Alps, where, on November 15. no less 
than 300 Leonids were seen :Ln(l photographed. Onf' 
hundred were seen at Par'is, and a fair display at 
Br·ussels. 

The most interesting report received from the obser­
vations in the United States on November 15 is a dis­
patch, unsubstantiat.ed as yet by astrollomical author­
ities, to the effect that a large meteorite fell in the 
woods jllst east of Webster City, Ia. The dispatch 
said that the falling body callle down with a terrific 
roar and, all seething and smoking. plowed out a hole 
in the grollnd 50 feet sq llare. If the report is verified, 
the find will be Illor(' than usually interesting, because, 
while Illeteorites at t illlPs fall to the earth, it is not 
known that all�' of the Lponids have hitherto penetrated 
through the earth's dense atmosphere without being 
entirely consumed. 

• •• I • 

RAILROADS IN ASIA. 

Thfl lines of rail wa�' now existing in Asia form a total 
length of about 30,000 lIliles, of which two-thirds belong 
to British India. The portions of the Transcaspian 
and Transsi berian rail ways ah'ead�' constrllcted repre­
sent a length of 3.200 miles. In China, a number of 
European syndicates have obtained concessions for 
3,GOO miles of railroad, which will traverse regions 
which are rich in mineral and vegetable prodllcts; 
these lines are for the most part in COllr�e of construc· 
tion. The Chinese governlllent has about 300 miles of 
railway, these lines being very' productive, especially 
that from Peking to '1'ientsin. Japan is well provided 
with railway cOlIlmunication, baving 3,200 wiles. 
French Indo-China has at present but 120 miles, but 
French possessions in Cochin-China, Annalll and Ton­
kin will shortly ha\-e 2.400 llliles, which will develop 
the mineral and agricultural ,'(,SOllrces of the�e COlln­
tries. The Dutch In(lies arf' well pt'ovided, J a\'a alone 
having 1,000 Illiles. In British India the g'r'eatest length 
is to be found; here there are 21,000 miles of rail way. 
As to Persia, there are as yet no railroads of any con­
sequence, but Turkey in Asia possesses 1,500 ruiles, and 
600 miles are in construction or pro.iected. 

REPORT OF T HE :BUREAU OF ORDNANCE. 

Adllliral O'Neil's report on the Naval Bllreau of 
Ordnance, a digest of which is pllblished in the Cllr· 
rent issue of the SUPPLE�IENT, gives some interesting 
details regarding the power and performance of the 
new types of long-caliber guns. Such of these weapons 
as have been completed and tried at the proving 
grounds have given 1lI0st satisfactory results, and 
there is every reason to expect that the high velocities 
which have been obtained ill the smaller calibers will 
be approached in the large armor-piercing guns. The 
12 inch gun is �o be 40 calibers long and fire an 850-

pOllnd shell with a muzzle velocity of 2,800 foot-seconds 
and mllzzle energy of 46.186 foot-tons. Its penetration 
at 3,000 yards will be 17'92 inches of Harvey armor. 
The new 6-inch gun of 50 calibers, with 2,900 foot sec­
onds velocity, will have a muzzle energy of 5,838 foot­
tons and at 3,000 yards will penetrate 5'3 inches of 
Harvey armor. The new 5-inch gun of 50 caiibers is to 
ha\'e 3,000 foot-seconds velocity. Altogether, the Bllr­
eau is to be congratulated on the excellent results 
which have already been achieved or are promised in 
the early future. 

.... ' ..... 

WIRELESS TELEGRAPHY :BET WE E N  :BALLOONS. 

Expel'illlents are being made at Vienna on the possi­
bility of cottJmunication between balloons by wireless 
telegraphy, and they have Illet with some succe ss; A 
capti\'e balloon takes the place of the tall mast as used 
in the Marconi system. A copper wire is stretcheo be­
tween it and the earth, where the transmitting appar­
atus is placeo. The second balloon, which ascends 
freely, carries th(' receiving instrulIHmt and is furnished 
with a wire GO feet long hanging downwarcl. from the 
basket. Tire balloons received and transmitted mes­
sages up to a distance of six miles and at an elevation 
of about a mile. Of COllrse, the great difficulty will be 
to establish a transmitting station in a free balloon, 
both on account of the weight of the necessary appal" 
atlls and also because there is danger of discharges 
from the powerful cond(,llser so near the inflammable 
gils of the balloon. Flltllre experiments will be looked 
for with interest hy all who are engageo in making a 
study of wireless telegraphy. 
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MEETING OF T HE NATIONAL ACADEMY OF SCIENCES. 

BY WILLIAM H. HALEl PH.D. 
The a u t u IllIl meeting of the National Academy of 

Sciences was held at Columbia U n iversi ty, Ne w York, 
beginning NI)\'elllber 14. Prof. Wolcott Gi bbs, p resi­
dent, in the chair. 

In weicoll ling the Academy, President Set h Low, of 
Col u mbia, rell J arked that the preced i n g  meeting at 
Ne w York h ad been held five years ago i n  the old 
Columbia bui l dings o n  Forty-n inth Street, on w h i ch 
occasion the fi rst a ward of the Barnard prize for scien­
tific research was m ade. At the present meeting on the 
new site of Col u m bia, the seco n d  award is  to be 
made. 

Prof. Gi b bs, rep l y i n g, said that he came back to 
Col umbia as au al u mIllls of fi fty-eight years' standing. 

'l'he principal b usiness of the fall meeting is the pre­
naration of t he annual report to Congress. Several 
papers were also read, some highly tec h n i cal, others of  
sufficient general i nterest to justify au ab�tract. 

Alllong the latter was an acco unt b y  Prof. Ogden N. 
Rood, of Col u m b ia, of his observations on color vision 
by mean s of h i s  apparatus called the flicker p hoto­
l lJeter. The su b.iect of color b l i nd ness h as been much 
stu llied on account of t h e  i m portance of ri gid tests of 
vision of railroad men and others w h o  have to distin­
guish colored signals. Prof.  Rood finds, however, that 
even among persons of n ormal color vision different 
degrees of sensitiveness to d ifferent colors exist, so that 
no two persons have the sallie sen�iti\·en ess. 

Prof. Ed ward C. Pi ckering' sent a r1'port of r1'cent 
res u l ts of the Hen ry Draper memorial, read by Dr. 
Barker, giving a detail e d  acco u n t  of di seoveries by 
photography at Ha rvard and at the Arequipa Observa­
tory in South America. Several ne w d o u ble stars have 
been discovered of two classes, those in w h ich both 
com ponents are luminous and t h ose in w h i ch one is 
dark, the latter class being variabl e,  because of  the 
occasional i n terposition of the d ark component. 

Se veral of the dou ble stars have periods of rotation 
less than two days, one bei n g  even l ess t h an th irty 
hou rs. In one of the secon d  group the t ransi t ion 
from minimum to max i m u m  brightness occurs i n  two 
hours. 

Dr. R. S. Woodward, of Columbia,  has long been in­
vestigating t h e  physics of the earth's atmosphere. He 
read a paper in which he stated that the atmosphere 
extends at the equator 26, 000 m i les beyond the earth , 
and at the poles 17,OC() miles, t h u s  taking a posi tion i n ­
termediate between those who hold that i t  h as no 
l i m i t  and those who place the l i mit within one or two 
h und red miles of the earth's surface. H e  also main­
tains that the old estimate of the weight of the atmo· 
sph ere as equal to t h at of a shel l of mercury 30 in ches 
thick all rou nd the earth is i n correct, and assigns as a 
max illlum l imit  to the lllass of the atmosphere nloo 
t h at of the earth and a m i n i m u m  limit. TOjjjjljj1f1fo·-a 
very wide range. 

In discussing the paper, Prof. C levelan d Abbe stated 
that old estimates of  height of  the atmosphere based 
on decrease of temperature of 10 C.  for each 1 00 meters 
of elevatio n  m ust be aban doned. T h e  actual decrease 
is  only 0'60 per 1 00 Illeters. 

Dr. George F. Barker, who has recen tly ret urned 
from England, w h ere he heard the lect ure of Prof. 
Dewar, and saw his experiments w ith l iquid hydrogen , 
gave an extremely interesting acco u n t  of it ,  and ex­
hi bited a few of Prof. Dewar's vacuum tubes, prepared 
by l iquid hydrogen,  .. whi ch," said he, .. Prof. Dewar 
was kind enou gh to gi ve me, or I might rather say, I 
was audacious enongh to steal." 

Hydrogen is a l impid flu i d ,  clear as water, but only 
of 1. as much specific gravi ty, so that cork sinks in  it  
as  lead i n  water. It is  inten sely cold,  h a v i n g  fou r  
t imes t h e  frigorific potency of liq u i rl  ai r. The abso­
lute temperature of it i s  o n l y  210 above absolute 
zero, agai nst 820 for l i q u i d  a i r. Air freezes and si nks 
in i t .  

Prof. D ewar di pped a b rass cylinder i n t o  i t ,  a n d  then 
w ithdrew it, and sh owed upon t h e  screen h o w  the i n­
tensely cold cyl i n de r  liquefied the air of the room, 
which dripped from the cyl i n d er. 

Cotton dipped into the l iquid hydrogen and then 
placed in a ltJagnetic field sho ws magnetic affinities; 
b u t  this  is d u e  to the l iquefaction of oxygen from the 
atmosph ere, as hyd roge n is not itself magnetic. 

Prof. Dewar's attempt to exhi b i t  l i qui d h y d rogen a 
year ago failed, for the very curious reason that t h e  
hydrogen contained abou t  one-lialf of one p e r  cen t of 
,air, which froze i n  the valves and clogged them so as 

to i m pede the action of the apparatus.  
The vacua produced by l iq u i d  hydrogen are more 

perfect than by any other means, the pressure cer­
tainly not exceeding one-mil l ionth that of  the a t m o­
sphere. They are made by freezing out the gas con­
tai necl i n  the vacuum tube. Prof. Barker exhib i ted 
samples prepared i n  tu bes fi l led with se veral d i fferent 
gases. So perfect were the vacua that the electric 
spark would not pass through, and even the phos­
phorescence which characterizes high vacua was very 
faint. 

When a vacuum is  prepared from the air, everything 
less volatile than hydrogen is frozen out, This in-
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cludes all the formerly recognized constituents of the 
air, an d also the newly discovered argon; leaving only 
hyd rogen, hel ium and neon. It is  probable that hy­
d rogen i n  minute quantity is al ways present i n  the air. 
'l'h is process will detect a gas w h i ch is presen t  ()Illy i n  
quantity o f  one· twelfth o f  o n e  per cen t. O n e  o f  the 
tu bes sho wn contai ned hel i ll ln and hydrogen. A tube 
contain ing neon was inclnded in the col lection.  Neon 
gi ves a spectrum of rem arkable b ri l l i ancy, but the hall 
was not dark enough to exh i bi t  the spectrum. 

The other s ubstances at one time supposed to be n e w  
constituents o f  t h e  atmosphere, namely, metargon, 
xenon and krypton, are fo u n d  to be either i m agin ary 

or one of them is a hydrocarbon.  
Prof. E. W. Morley sen t  i n  a m emoir of the late Wil· 

liam A. Rogers as a p h ysicist. Morley an d Rogers 
were collaborators in t h e  accurate determination of 
atomi c weigh t of certain elements and in other physi­
ca l researches.  

Prof. Henry P. Bo wditch gave a report o f  the con­
ference at 'Viesbaden for the purpose of organ izing an 
international u n io n  of scientific societies, from w h i ch 
he has recently returned, the con ference having been 
held in October. 

. 

Other papers were read on " The Time of Perception 
as a Measure of Difference in Intensity;" an d on "Re­
lations of T ime and Space in Vision," by Prof. J. M . 
Cattel l ; (by invi tation) " A  Di rect Proof of the Effect 
on the Eulerian Cycle of an lneqnal i t y  in the Equa­
torial Moments of Inert i a  of the Earth," by Prof. R S. 
'Vood ward ; "The Defini tion of Cont.i n u ity ;" "Topical 
Geometry in Gellera l," and" The Map Coloring Prob­
lem," by Prof. Charles S. Pierce; and on " The Electro­
Chemical Equivalents of Copper and Silver," by Prof. 
Theodore 'V. Ri chardu, a n e w  member of the Academy. 

President Gi bbs a p poi n ted a committee of fi ve to 
award the Barnard mcdal to t h e  Illan who, with i n  t h e  
last five years, has made that d i scovery i n  physics o r  
astronomy or i n  t h e  application of science w hich shal l  
be adjudged most  val uable t o  t h e  human race. T h e  
report and award w i l l  b e  m a d e  at the ann ual meeti n g  
at Wash ington n e x t  Apri l .  The previous award five 
years ago was to Lord Rayleigh for the discovery of 
argon, on which occasion an equ al amount was raised 
and given to Prof. Ramsey for his share in the investi­
gation . 

• •• t • 

A DISCUSSION OF T HE SUPERIMPOSE D TURRE T 
FOR WARSHIPS. 

It sometimes si mplifies t h e  discussion o f  a d ifficult 
and complicated question, parti c u larly if  it  h as to do 
with mechanical  constructi on, if we red uce it to what 
we mig h t  call its simplest terms. 'Vhile the question 
of the nse of the s u peri mposed o r  do uble·deck t urret 
involves many con siderati ons of struct u ral economy 
of wei ghts and parts, we thi nk that the primary ob­
ject may be set d o w n  as being the desire to obtain the 
greatest possi ble range of fire for the guns.  Assu m ing 
th at this is the case, let us su ppose the case of a battle­
shi p whose whole armament con sisted of  two heavy 
gun� carried with i n  a turret w h i c h  was pl aced ami d- . 
shi ps on t h e  cen tel' line of the vessel,  w i th t h e  smoke­
stack carried up thfl)ugh a cyl indrical casing at the 
vertical axis of  the t u rret, and let u s  s u ppose that 
apart from the turret and smokestack there was abso­
lutely n o  o ther projection show i n g  above the deck. In 
this case, and in this case alone, the ship's battery 
would have an absolutely u n obstructed, al l-round fire. 
Such a ship, if  we remember rightly, was made the 
subject of a patent some ten or t w e l ve years ago by 
one of t h e

' 
ex-ch ief constructors of  the British n avy. 

A vessel of this k i n d, however, does not lend itself 
to the req u i rements o f  the modern battleship, in 
which it i s  desira b l e  to have many guns of varyi n g  
cali ber, p laced i n  g u n '  pos i tions as widely separated 
as the structural possi bilities of  the battles h i p  will 
perm i t. As soon,  however, as we commence to place 
t h e  guns in separate t u rrets or casemates, we begi n 
to sacri fice the arc of fire t'lrough which they can 
be trained, unti l  SOUle of the guns, such, for i nstance, 
as those which are placed in the broadside batteries, 
are limited to an arc of  fire of 90 degrees. The dis­
tribution of the battery, the determination of the 
positions which give t h e  greatest range for the largest 
number of guns, has been oue of the most difficult 
problems i n  n aval designing. 

,\Vhen the plans for the " Kentucky" and ., Kear­
sarge" were u nder consideration, it was propoped by 

Lie ut .  Joseph Stranss, of the Uni ted States n avy, t.o 
place one of the 8-inch tu rrets with its pai r of guns 
upon thA roof of each l3-inch turret and thereby secure 
in two 8·inch turre ts the same concentration of fire 
ahead or abeam that was possible from fOIll' 8-i nch 
turrets as installed on the " O regon" t.ype of battle­
ship.  'rhe proposal Illet at first, but not latterly, with 
some opposition froIll a few officers of the line, and 
was received with Illore e nergetic oppos i tion from the 
con�truction department. The first objection urged 
is t hat the syRtem violates one of the first princi­
ples of  battleshi p  design, which is that the main arma­
ment should be as widely distributed as possi ble, so 
as to localize the injury resulting from a well-placed 
shot. 
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A structural objection urged against the system is 

that it concentrates a great amount of weight at one 
point and renders the problem of construction more 
complicated, besides aggravating the moment of inertia 
of the ship i n  a head sea, and su bjecting the ship to 
special risks in dockin g. The " Kentucky" and 
" Kearsarge," however, have proved to be excAllent sea 
boats. 

Another objection is the tactical d ifficulty that the 
8-inch and 13-i nch gnns, being' II10unted in the sallie 
turret, wi ll  at al l  tillles be t.rai ned npon one and the 
�ame part of a ship, w h ereas it would be desirable at 
close range to train the heavier guns upon t h e  belt or 
barbettes and the l ighter guns on the casemates or less 
heavily protected portions.  

As against theoe objections i t  is urged by Lieut.  Strauss 
that the risk of disablement, at least for the 8 inch guns, 
is greatly lessened by the fact that in  place of the thinly 
armored barbette, the un protected base and the light 
ammunition t u be of the old system, these guns have n o w  
t h e  splen did protection offered by having the massive 
turret and barbette armor of the big guns beneath them 
-a point w h ich is certainl y well made and goes far to 
offset the other objections above na med. As regards 
t h e  concentration of weig-ht, it is  poin ted out that  i n  
consequence of the reduced t h ickness of modern armor, 
due to its su perior quality,  the entire weight of one 
double turret o n  the " Kearsarge" is only 947 tons as 
allainst 987 tons in the single turret l3-inch emplacement 
of t h e" Oregon." 

The complexity of the am m u nition supply, it is 
clai med, is avoided by having the amlllu nition hoist of 
the two 8·i nch guns lead in a closed ch ute from the 
b reech of the guns down through the 13 i nch turret, 
passing betwee n the guns to a separate handling room, 
w h i ch l ies i m m ediate l y  below t he 1 3- inch gun turret, 
and by having the amm unit ion for the l3-inch guns 
carried up from a hand l i n g  room which is  sit uated 
immediatel y below t h e  handling room of the 8-inch 
turret. As to the tactical difficulty, it is urged t h at at 
the ord i n ary fighting ranges a warship presents so 
small a target that it would be i m possi ble to select 
allY particular part of the vessel for attack.  More­
over, as the 8-i nch guns of the " Kearsarge" can be 
fired two or three times while the lS·inch guns are 
bei ng loa.ded, there w i l l  be, it is cl aimed , at close 
ranges, abundant time to use them on lighter parts of 
th e vessel. 

It is further to be remembered that by getting rid of 
the two complete tu rrets, their han d l i n g  rooms, etc. , 
there is a saving of 320 tons of weight, and that, as the 
barbette armor, training engines, etc. , of  the 13 inch 
gun s  now d o  double d uty, t here is  a further saving of 
14 0 tons, making a total economy of weight of 460 
tons as com pa.red with the use of separate turrets on 
the " Oregon." T h i s  is an en orm ously valuable fea­
ture wh ich m ust comlllend i tsel f strongly to the mem­
bers of the construction department.  

A f urther ad vantage i s  that t h e  chief battery is 
red uced to two thoroughly protected positions, and 
that the absence of interference of one gun with 
another woul d  enable a cOlll mander i n  going into 
battle to lay his  shi p  in any desi red position with­
out considering the question of blast i nterferen ce. 
Lastly, it  is urged that the vulnerable target is  smaller; 
although we t h i nk it is questionable whether this can 
fairly be mentioned as an advantage, since the target , 
when it is hit ,  will i nvol ve a wider rauge of destruc­
tion than would be possible in a single hit on either of 
the two separate turrets. 

In conclusion, we would add that there is  one fea­
ture which militates somewhat against the system and 
ought to receive mention in this  connection.  We refer 
to the fact that the firing of any one gun of the four is  
l i able to  be disconcerting to those who are sighting the 
other th ree. In two or four-gun turrets the guns are 
placed at a certain distance from the vertical axi s, 
and the recoil  at the instant of firing any one gun 
exerts a powerful turn i n g  m oment about that axis, 
tending to swing the turret sl ightly to the right or 
left. It  must be admi tted that this is true of all 
turrets in which more than one gun is emplaced, 
but  we think this  i nterference with sighting may be 
somewh at aggravated in the case of a four-gun turret 
of tIle" Kearsarge" type. 

The above consideration of this subject leans us to 
urge again that the government should make at the 
earli est practi cal opportunity a com plete firing test of 
the main armament of the" Kearsarge," and we th ink 
that no t ime should be lost in taking her to sea for this  
special purpose. Unquestionably, Lieut. Strauss makes 
o u t  a strong case in favor of the new system ,  but at the 

same time the objections are too numerous, and, if 
valid, too seri ous to be passed over lightly. There II1ay 
be, moreover, uns uspected weaknesses in the system 
w h i ch could only be d tected in the course of a lon g­
sustained fmd !"evere trial. 

In vif'W of the fact that the Board of Con struction 
has recommended the dou ble t urret for our latest bat­
tleslJi ps (although this action i s  not final) we trust that 
t h e  Secretary of the Navy will see to it that the gunn ery 
trials of the" Kearsarge" are pushed forward with all 

possi ble d ispatch. 
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NEW LETTER-BOX INDICATOR. 

A San Franci�co, Cal., inventor has prod uced a novel 
and complete ti llle indicator for letter-boxes that will 
give assistance and i n fofmlition to t h e  general pnblic 
besides bei ng of great benefit to the busi ness world. 
This ind icator is  the i nvention of D. S, Richardson, 
superintendent of  the San J;�ranci sco post office, to· 
gether with others who h ave had m uch experience in 
t h i s  branch of the govern ment service. 

The indicator can be attached to any ordinary street 
letter-box, and will stand as much rough usage as the 
box itself. Regarding the constl'Uct ion of the indica· 
tor, its ou ter shell is a casting which takes the shape 
and d i mensions of the front of 
t h e  box to w h ich it is attached. 

Its depth is about two i nches, 
and its ornamental design adds 
to the symmetry and general ap· 
pearance of the ordinary letter· 
box. A glass-covered slot, or 
wind o w, abo u t  one by six inch­
es,  adorns the front. An end­
less chain, or belt. passes i m­
mediate l y  behi n d  t h i s  on the i n , 
side. The latter travels over the 
two rollers and carries the time 
announcements, which are dis­
played automatically and i n  
regular sequence before the little 
window . 

equipment, it being designed for attachment to any 
box now i n  use by the govern ment. 

HERBERT 1. BENNET'f. 
.. f ••• 

M E T HOD S OF RE VOL VING T HE OPTICAL 
APPARATUS FOR L IGHT HOUSES. 

BY COL. D. P. HEAP. 
'Whenever a stretch of coast is to be lighted , it is nec' 

essary to d i fferentiate the lights from one another, so 
that the mariner may know positively where the lights 
visible to h i m are located, so that h e  lIlay be able to 
properly l ay his course. To do this  various methods 
are possible : one by giving different colors to the 

will see as many flashes d uring one revolution of the 
apparatus as there are beams of  light, a n d  that these 
flashes wi ll  be separated by intervals of  darkness. It 
is also evid ent that the power of these beams wi l l  vary 
inversely as their number; for example, if  there are 
but two beams, each beam will  be twice as powerfu l as 
if there were fo ur; on the other hand, if  the speed of 
revolution of the apparatus  in each case is  the same. 
the i n terval between flashes with two beams will be 
twice as great as if foul' were used, which is  a serious 
defect when the speed o f  revol ution is slo w. as the 
mariner JlIay have to wait one or even two m i n u tes 
before he sees the flash, which is now the case in a 

n u mber of the l ighthouses in this 
country. 

Before the invention of the 
Fl'esnel lens, metallic reflectors 
were used. M r. Thomas Steven­
son describes a revo l v i n g  light 
of this ch aracter i n  " Li ghthouse 
Illumination," pu blished in 1859. 
The following is an extract: 

The mechanism is actuated by 
a crank and lever leading from 
a pawl and ratchet attachment 
t o  the upper roller down to the 
tray or drop door of the letter 
box. The rollers are set in motion 
by the simp le act of opening 
the box,  which carries the belt  
around j us t  far enough to ex­
pose the next announcement or 
time of the next collection 

NEW TYPE OF LETTER-BOX BEIN G  TE STED IN SAN FRANCISCO. 

.. 'fhe characteristic require, 
ments of a revolving light are 
the alternation of light an d dark­
Iless in every azimuth. In t he 
catoptric system this is generally 
effected by mean s of a revolving 
frame, on which the reflectors 
are placed , each h aving its own 
lamp attached to it.  Whenever. 
by the revolution of the frame, 
the axes of the reflectors are 
poi nted to t h e  eye of  a distant 
observer, he receives the full 
effect of the light. From this  
description it  is obvious that if 
the revolving frame has foul', six, 

or eight faces, with one or more 
reflectors on each, as shown ill 

T h e  chain or belt is constructed so that it may b e  
adj usted f o r  a n y  number of collect ions, and the 
card annou ncements may be easily ch anged to m eet 
any requirements of the service. A very novel d evice 
has been introduced to overcome the difficulty re­
sult ing frDm the broken and irregular t i m e  of in­
tervening S u ndays and holidays for boxes from 
w h ich collections are made from five to thirty t imes a 
day. 

A box, for instance. from wh ich twenty collec­
tions are made daily, will r u n  automatically from 
Monday mornin g u n t i l  Saturday n ight, o r  six full 
days. No attention whatever is requ ired from the 
collectOl' d uring that t ime. O n  Saturday night the 
collector m oves a small lever which extends back­

ward from the indicator into the main chamber of  
the letter box, and this throws an arm, very m uch 
l i k e  a railroad semaphore, d irectly across the slot 
openi ng, completely h iding the time announcement 
behi nd it. Any announcement may be printed upon 
the exposed arm :)f the sem aphore, such as showing the 
S unday collection hours, or else cail iug attention to 
the S u n day and h oliday time as shown on a n  ordinary 
tillle card just below. 

The act of th ra"ing this semaphore into position 

d isen gages th e  gearing of the mechan ism of the i nd i­

cator w i thout actuating the latter or movi ng the roll­

ers. 'Wh ile the semap hore is up and ex posed i n  the 

slot, the mechanism of the indicator is  resting, holding 

itself i n  readi ness for Monday morning and the next 

week's run.  T h e  last collector on S u nday night m ust 

throw d o w n  the lever, wh ich was put up by t he last 

collector o n  Saturday night, and then the hour of the 

first collection on Monday morning is in plain view i n  

t h e  slot. Not o n l y  does i t  s h o w  t h e  collection h o u r" 

but also when each collection will rea�h the main post 

office or point of distribution, and when it will be sent 

out or dispatched from there to the trains 01' steamers . 
It makes each box a complete l ittle b ureau of informa­
tion, besides acting as a check on the collector, and 
does away with the old  method of  detecting irreg ulari ­
ties by means of decoys. 'fhe indicator al ways an­

nounces ad vance time, and is somewhat like a Bundy 

clock, te l l ing its  own story to the public and postal offi· 
cials who II1ay be acting as spotters to detect any lack 

of the faithful  d ischarge of duties i m posed on box col­
lectors. The latter are requi red to make but two mo· 
tions a week to make the indicator automatic i n  every 
detail, as the lever is thrown up on the last Saturday 
n i ght collection and thrown down again on th e  last 
co llecti on Sunday n ight. T h i s  duty is alway s to be 
perforlued about mid night and when the fewest  n u m ­
b e r  of men are o n  d uty. T h e  day collectors have n o  
care in the Illatter whate \'er. 

San Francisco, for example, has five mounted m en 
who take up the night mai l from the boxes th ronghou t  
t h e  entire city, and they would h ave t o  b e  charged 
w i t h  t he ,iuty of  ch anging the arm or semaphore on 
Saturday and S u n d ay nigh ts. Should the�' fai l t o  do 
so, the first caller i n  the morning would discover it  by 
t h e  ialse time on the box. Its adoption does not cad 
for the abandonment of any part of the present box 

l ights, and a no ther by some arran gem ent which wil l  
make t h e  light invisi ble at determ i ned i ntervals. The 
former method is accomplished by interposing red 01' 
in  some rare iustances green glass screens in fron t of 
the light; but it is objectionable, as the loss of l ight is 
respecti vely 75 and 80 per cent. and , especially w hen 
green glass is used , the color, uuder some conditions, is 
difficu lt to distingu ish froUl the ord i n ary light. 

In the second method the light can be ecli psed by in­
terposi ng an opaq ue screen moved at regular i ntervals 
by clockwork . During t h e  obscnration, the light, of 
course, is lost, b u t  this method h as the advantage of 
economy and can be applied to any existing fixed 
light without affecting its range of \'is ibi l ity. A n um­
ber of lights i n  Delaware Bay are so arranged . 

The method which gives the most powerful light is  
to use an optical apparatus w hich will project a n u m · 
bel' of horizontal beams of light l ike the spokes of a 
wheel, and then to revolve the apparatus. 

It is  evident that the observer, wherever situated, 

ROii:ER SHOALS LIGHTHOUSE, NEW YORK HARBOR. 

plan and elevation, Fi gs . 1 and 2, 

there will be constantly illuminated four, six, or eig h t  
corresponding portions of the ho rizon; and a s  the 
frame that su pports the reflectors which prod uce 
their corresponding beams of l ight revolves on its axis 
through 3600, the l uminous patches will, in like man­
n e r, traverse along the distant horizon . The action of 
the optical agents i n  this instance must obviously differ 
from that required for fixed lights. " 

In this case t h e  framework carrying the lights re­
volves aro u n d  a central shuft, the power being applied 
by means of a bevel gear at m. 

'Vi th the advent of the Fresnel lens n o w  in use a 
special support became necessary . . The first was known 
as the chariot and it  is st i ll largely i n  u se. It consists 
of  a steel ring s u pporting a n u m ber of  wheels. The 
base p late of the lens rests on these wheels, w h ich, in 
their  turn, run on a steel track on top of  the ped esta l . 
Other wheels with vertical axes are in contact with t h e  
ve rtical collar a n d  prevent lateral motion. This de­
vice answers well enough where slow speed is required, 
but there is too m uch friction developed when the 
speed is greater than one revol ution per minute, espe­
cially w i th the heavy apparatus of the hi ghest orders; 
moreover, the chariot wheels are expensive to manu­
fact ure, and the track on w h ich t hey run soon becomes 
deteriorated. 

'fhe late Brig. - Gen . James C. Duane, when he was 
engineer of the third lighthouse district, devised a 
pi vot to support lenses of t h e  fourth order and smaller. 
This pivot, w h ich was of hardened steel , rested on a 
hardened steel plate, both being s ubmerged in oil. 
T h is materially reduced the friction, but the l ateral 
motion had to be prevented by a shaft running in a 
brass collar, and there was considerable friction be .. 
t ween the collar and shaft. In 1893 I su bstituted ball 
bearings for the p ivots, bnt retained the collar and 
shaft, and thus did not reduce the friction as m uch as 
was d esirable. The necessary speed of rotation had in 

t h e  meantime much increased, in fact, the speed of 
rotation of a "lightning light" was not i nfrequently 
one complete revolution in ten seconds. To get this 
speed with lenses weighing as much as three tons s u p· 
ported on chariot wheels was impossible without in­
creasing the power and s ize of  the rotating apparatuR 
beyond reasonable limits. 

The French engineers, h owever, solved this problem 
i n  a most satisfactory manner by supporting t h e  lens 
apparatus in 10> bath of mercury. This allowed t h e  
ust> o f  " feux eclairs," or "lightning lights. " 

I quote the following from a recent pamphlet of 
Mr. W. T. Douglas , M . Inst. C. E.: 

" Such was the position of affairs when the invention 
of Mr. Bou rdelles i n augurated a revolution the full 
e xtent of whi ch h as perhaps h ardly yet been realized , 

for the •• feu x  eclairs," with its mercury float rotation, 
has, wherever i t  h as been adopted, commended itself 
to the approval of the marit ime world. It  i s  u n i ver­
sally admitted that, sufficient po wer being granted, 
the fixed ligh t is, from the point of view of visibility, 
t h e  light par excellence. It is kept const an tl y in  view, 
and a bearing can be taken from it and a cou rse steered 
to it with absolute certainty when it is once picked 
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u p. The same statement could not be made with 
reference to a slow-revolving l ight ; the periods of 
darkness are so long that the sailor is apt to lose pa­
tience, and if he  happens to miss one 01' more flashes 
from any cause, as, for example, from the vessel falling 
into the trough of the sea, or fro m the obscuration of 
the l ight, by masses of spray or even possibly by a pass­
ing vessel, his nerve may become unstrung, he wavers, 
and a d i saster may result. Now this danger and diffi­
culty the feux eclairs readily surmounts, as its light­
ning flash or flashes, occurring  every five seconds with 
persist ency, rend ers it  fOI' al l  practical purposes a fixed 
l ight, whi le it confers the further advantage of a posi­
tive characteristic ."  

The Ilse of the mereury bath for rapid ly revolving 
lenses of the 1st and 2d order seelllS at present to be a 
necessity. At least no satisfactory sub5titute has yet 
been found. The 'objection to i t  i s  its cost, while the 
objection to chariot wheels is the friction developed, 
and also their cost-though the latter i s  not 80 great 
as w ith the mercury bath system. 

As ball beari ngs had b een successfully used for 
thrust bearings, it occurred to me that they might be 
satisfactoril y  applied to lens apparatus of the fourth 
and fifth order whose weight is  not excessive. After a 
series of experi ments, I found that I could revolve ap­
paratus of th is  kind at moderately fast speeds, say one 
complete revolution in twen t y  seconds. This allowed 
the use of lens apparatus  with an increase in the size 
and dimension of the n u m ber of panels without pro­
longing the  interval between flashes. For example, 
these intervals, with a fou r  panel lens, need not ex­
ceed five seconds. 

The use of the ball bearings necessitated an entire 
change in the pedestal supporting the lens, i n  the  
clock for revol ving i t, the  method of raising it ,  and in 
the lamp. These changes are as follows : The pedes­
tal ( Fig. 5) con�ists of four wrought-iron pipes covered 

with  brass tubing for a fin ish. These pipes are se­
cu red to a base ring which is to be screwed to the lan­
tern floor and support a cast-iron plate. Below this i s  
a brass plate Oil which the clock rests. The pedestal 
must  he carefu l ly  leveled. 

O Il  the cast· iron plate is a brass cylinder, threaded 
to re('ei ve a collar, and on the cylinder is  an iron plate 
on which the bal l  bearing plates rest. This method of 
construction brir,gs the ball beari ngs as nearly as pos· 
sible to the center of gravity of the lens. Another 
iron plate rest.s on the upper ball bearing plate, and on 
the former the lens is supported by three diagonal 
b races ; this plate also carries the lamp. (See Fig. 5.) 

The clock (Fig. 4) is regulated by a centrifugal gov­
ernor. As the speed increases, the bal l s  fly out and 
draw the disk on the left hand side of t.he clock to the 
right until this disk touches a small  rawhide finger 
w h ich can be moved back and forth by a screw ; the 
farther this disk can travel, the greater will be the 
speed of the clock. The speed can be regulated to a 
n i cety while the clock is in IlIotion, which is not the 
case when fan governors are used.  

The vertical spring on the left hand side has a brass 
finger which touches the disk when the clock is at rest, 

and by so doing makes an e lectric connection and rings 
a bel l to warn the keeper that the clock has stopped;  a 
sw itch is provided to open the circuit duri n g  the day. 

The wire handle shown lying at base of clock in Fig. 
4 can be secured around the groove in the lower bal l 
bearing plate, and both plates and balls can be lifted 
out.  The reverse of this process allows the ball bear­
ings to be returned to their position a11d the lens IlIade 

ready for nse. The ball bearing plates and the balls 
are of the best tool steel, 
hardened, tempered and 
polished. The balls and 
grooves must be kept 
scrupulously clean and 
free from rust. 'W hen 
not in  use the plates 
and balls are kept in  a 
dust-proof brass box, 
the balls resting be­
tween two disks of cha­
mois leather. A spare 
set of ball bearing" and 
a spare governor are 
supplied with each ap­
paratus. I find that 
t here is less friction 
than with the m ercury 
bath and the cost is 
less;  the IlIercury alone 
for a fourth order lens 
costs about $100, while  
the cost of the ball bear­
ings is $15 each.  

/ 
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DIAGRAM O F  RE VOLVING LIGHT WITH 
METALLIC REFLE CT ORS. 

Fig. a . -BALL BEARINGS FOR RAPIDLY RE VOLVING 
LENSES. 

'l'he lower circle of balls carries the wei�ht and the upper ci rcle 
prevents lateral play. 

complete revolution in 30 
seconds and w i l l  g i ve a 
flash of about 76 of a sec­
ond d uration every 10 sec­
onds. A s i l l l i lar appara­
tus, but  with six panels, is 
in successful  operation at 
Romer S hoal Light Sta­
tion, a view of which is 
h e r e  w i t  h presented. It 
gi ves a flash every 4 sec­
onds. I do not think that 
there is any other fourth 
ol'der lens in  our service 
with as short intervals be­
tween flashes. 

34 1 
The principal advantage is the speed of revolution 

which can be obtained by this system. Incidental ad­
vantages are the increased room in the lantern, the 
ease and certainty of regulating the speed w hile the 
lens is in motion, the facility with which the ball bear­
ings can be removed and replaced, and the addition of 
the electric alarm to warn the keeper if the lens should 
slow down or stop from any cause. 

A third order lens at Sturgeon Bay Can al Ligh t 
Station is now revolved on this principle, but I do not 
consider that it has yet been in use long enough to 
have got beyond the experimental t;tage. 

• • • • •  
'rhe Scientific ExternJ.i nation of Locusts. 

Tl1e locust or grasshopper inflicts enormous damage 
annually. Of late years it has been most destruct.ive 
i n  Algeria and Morocco, and in Sonth and East Africa .. 
Its ravages in the United States have been most severe 
in cities west of the Mississippi,  and the destruction i n  
some areas has, a t  times. been s o  great that farIllers 
have been com pelled to leave their homes and seek a 
l ivel ihood elsew here. It is possible that a remedy dis­
covered in South Africa may restrict if it  does not 
whol ly  destroy the evil. There is ground for encour­
agement in the great success of the experiment. 

In 1895, according to The New York Sun, the locusts 
in Cape Colony appeared to have been almost de­
stroyed by an epidemic, and investigation carried on 
by Mr. M. S. Evans seemed to prove conclusively that 

the disease was the result of feeding upon a fungus 

growth now known as " locust fungus, " and that a 
few insects affected with the malady m i ght com m uni­
cate it to IlIiIlions. In the following year a similar 
epidemic occurred in Natal, and the idea began t o  pre­
vail that the malady might be propagated among 
locusts wh erever they became troublesome. After 1'1"­
peated experi ments in the Bacteriological Institute n t  
Grahamstown, Cape Colony, a pure culture was o b ­
tained from the locust fungus, and the insects that 
were brought in contact with it at the i nstitute died. 

In 1897, experiments on a large scale i n  the artificial 
propagation of this d isease were carried on in Cape 
Colony, Natal and Rhodesia, with very satisfactory re­
su lts. Immense swarIllS of locusts perished a few days 
after the infection of a n u m ber of individ uals in each 
grou p. It was also fon n d  that the best results were 
obtained during the periods of  rain, when the locusts 
remain a longer time in one place, and the spread of 
the infection was thus faci l itated. On the contrary, in 
dry, hot weather, when the flight of the insects was 
rapid,  the sick were left beh i nd and t h e  majority 
escaped contagion. The Bacteriological Institute now 
sends out the culture from the locnst fungus in tu bes 
which may be sent thousands of m i les away. 

It  is  applied in  vari-
ous ways ; one is  to 
smear seyeral insects 
with the c ulture and 
let them rejoin their 
swarm ; another is to 
drop the contents of the 
tube npon bits of hu­
mid earth w here the in­
sects are feeding ; an­
other is to bott le  up 
the locusts with a little 
of the food which they 
prefer covered with the 
cu lture, and after they 
have eat.en the food to 
set them at liberty. It 
has also been suggest­
ed, but presumably it 
has not been tried, to 
put the con tents of the 
tu be in  a basin of wann 
water and immerse a 
number of insects in it 
and then set them free. 
The new remedy has 
been tried in the Kili­
mandjaro d istrict. Ten 
locusts were t r e a  t e d  
from each of the fi ve 
different ,swarms, and 
in four days after the in­
fection the five swarms 
were ly ing dead in 
heaps. Locusts have 
been a great scou rge i n  
German East Africa 
and fresh c u lture t u bes 
are to be s upplied gra­
tui tously to planters, 
missionaries and mer­
chants, and wil l  un­
doubtedl y  prove a great 
boon. 

-----+. _ •• ---

The apparatus i llus­
trated is a C h a n  c e 
Brothers fourth order 
flashing lens, three pan­
els having been removed 
and replaced by silvere(l 
spherical reflectors. It 
is designed to wake a 

Fig. i.-LAMP PEDE8TAL AND CLOCK, SHOWING BALL Fig. 5,-FOURTH ORDER FLASHING LENS LAMP FITTED 

THE British govern­
ment has chartered 109 
vessels for the trans · 
por',ation of troops. BEARINGS REMOVED. WITH HEAP'S BALL BEARINGS. 
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PROGRESS OF THE PARIS EXPOSITION OE' 1900. 

It was a foregon e  conclusion at the close of t h e  Ex­
position of 1889 that another great gatheri n g  beside 
the ban ks of the Seine would be held by the end of th e  
ce ntury, a n d  i n  a few months the Exposition of 1900 w i l l  
h ave t h r o w n  open its doors. and for the eleventh t i m e  
France will  welcome t h e  world to h e r  exhibition . The 
Exposition of t he year VI.  was h e ld o n  th e  C hamp d., 
Mars under the Directory in 1 798 ; the Ex position of 
the year IX. (1801 )  was held in the Court of the Lou vre ; 
t h e  Ex position of 1 806 on the Esplanade des I nvalides ; 
the fourt h was h e l d  in 1834 on the Place de la Concorde ; 
the Exposition of 1844 on t h e  C h am ps E l ys6es ; the next 
Exposition was opened in 1849� also o n  t h e  C h am ps 
El ysees ; the Exposition of 1855 was held in the Palais 
de I 'Ind ustrie on the Champs E l ys6es, which has j ust 
been taken away to m ake room for the G I'and Palais 
of  the Exposition of 1900. The Expo�it ion of 1867 was 
h eld on the Champ de Mars, as was also t hat of 1878 
and of 1889. 

Paris is  unfortunately s ituated for the p urpose of 
giving expositions on a large scale owing to t h e  fact 
that about the only avai lable s paces which i t  has are 
the Champ de Mars, the Esplanade des Invalides, and 
the park between t h e  'l'rocad6ro and the Seine, and 
the t l'iangular bit  between the Champs E lys6es and 
the Avenue d'Antin.  Thel'e is one advan tage, however, 
for this val uable territory l i es in the center of the c ity 
and is accessib l e  f r o m  al most an y  poi nt. For conveni ·· 
ence i t  can be said that the Exposition of 1 900 is m ade 
up of six sections. Fi rst, the Champs E l ys6es, w h i c h  is 
con nected with the second section on the Esplanade 
des I n val ides by the Pont Alexand re I I I. The third 
and fourth sections l ie  o n  both banks o f  t h e  Sei u e  and 
make an unbroken l ine of bui ld i n gs on  bot h  sides con­
n ecti ng with th e  fifth and sixth sections on the C h am p  
de Mars and a t  the Trocadero. 

T h e  Exposition of 1889, properly speaking, did not 
h ave any main entrance, but t h is has been remedied i n  
t h e  present i nstance b y  bui ld ing an enormous con­
struction on the Place de la Concorde e n d  of the Quai 
d e  la Con ference. This triple arch way will  h ave a 
span of 59 feet and is 65 feet high.  The � ides have 
penetrations consisti ng of smaller arches. At both 
sides wi l l  be a l arge n u m ber of gates, arranged in a fan 
shape, w hich wiII  perm i t  of 60, 000 persons per hour 
t o  pass through them. The entrance is built  of l ight 
m asonry and i s  covered with enameled sheet iron.  T h e  
s u m m i t  o f  the arch i s  s u rmounted by a gigantic statue  
of . .  Peace. " T w o  larll'e exedra j oin the great arch at 
the bottolll ,  add i ng to its appearance of strength.  T wo 
lofty mi narets flan k t h e  arch. FI'om the i l l u strations 
w h ich ha\'e been pu bl is hed of this entrance, i t  is dou bt­
ful if the effect will  be at al l good from an architectu ral 
point of view. The arch i tect has thrown to the winds 
all of the canons of h i s  art,  and we should be su rprised 
i f  the result  i s  successful.  

One of o u r  engravings represents the Grand Palais 
of the C h amps Elys6es, w h i ch i s  not far from the 
monumental entrance. It occupies the site of the 
Palais de I'Ind ustrie, which has Ibeen destroyed to give 
p l ace to it. The architectura l design was obtained 
after a severe competition , and M. Bouvard was se·  
lected as the architect. The result  is  that the bui lding 
i s  a most handsome and pleasing one and is i n  marked 
contrast to most of the Exposi t ion b u i l d i n gs, whose 
ephemeral character is no excuse for decorat i ve aberra­
tions. It wil l  cost about $4, 000, 000. T h e  b uilding i s  
ad m i rably arran ged f o r  the display of a r t  collections, 
and access to the various halls is easi ly obtai ned by 
numerous stairways. The curved ends such as are 
shown i n  our engraving produce an excellent effect. 
The b u i ld ing will, of course, be perman ent as i t  is  bei ng 
constructed of fireproof material and t h e  work man­
ship is pf the very best. Another art palace de voted to 
retrospective French exh i b its faces it.  This smal ler 
palace of art w i l l  also be permanent. The grounds 
abou t  the pal ace of art  are being beautified in such a 
manner that the landscape gardening w h i c h  is being 
done will connect n aturally with the existing shrub­
bery and t rees, which will  give a park-l ike aspect 
w h ich w i II harmonize w i t h  the famous promenade the 
A venue Champs Elys6es i m mediately to the north. 

T he flplen did Avenue  Nicholas II. brings the visitor 
to the Pont Alexandre IlL , which con nects the second 
great section of the E x position with  the entrance and 

the art  palaces. This  bridge is  one of the most beau. 
tiful,  from an architectural point of view, which has 
ever been b u i lt. The corner stone of the structu re 

was laid October, 1896, by .th e  Czar of Russia. The 
bridge is  360 feet  long and the width is 131  feet ; 
t h e  approaches are monu mental. T wo pylons w i ll 
be placed at each end surmonnted by statues, and 
statuary is  f l'eel y  used throughou t  the bridge, w h i ch 
is constructed of steel w i t h  stone approaches. This 
bridge wil l  be i l lustrated at sOllie futU l'e t ime. One of 
o u r  engravi ngs shows the presen t  con d i tion of the Es­
p lanade des In val ides, looking down toward the dome 
of that bu i ldi ng, which is  d i rectly over th e tomb of 
Napoleon. T h ese pala ces will be largely devoted to 
exhi bits in man ufactu res and the various industries 
and i ncl ude the Palace of National Man ufactures, the 
Palace of Miscellaneous Industries, the Palace of 

J , itutif i ,  �tUtri,au. 
Ceramics and Glass. There are t wo sections of each 
building, olle on either side of the esplanade, one de­
voted to French p roducts and man ufactures and the 
other to forei g n  exh i bits in the same class. T h ese build­
ings will form a continuous group. 

A large n u m ber of visitors from out of town and 
out.\ying sections of the city wil l  enter the gro unds at  
t h is poin t  from the n e w  Gare des I n va l ides, the station 
being u n d erground. O n  the Seine's north bank w est of 
Alexandre I l l. bridge w i l l  be p laced some of the IlIOst 
i n tere8ting and beautif u l  struct ures of the Exposition . 
O n  th e  south emban kment w i l l  be constructed t h e  
Palaces of the N ations, i n  t h e  midst  of w h i c h  our na­
tional b u i lding has a p ro m inent position . A l ittle 
further along on the southern side of the river i s  t h e  
b uilding devoted to army and n a v y  exhihits. Be­
yond this is  the Palace of Com merce and Navigation. 
Then co mes the Pont d'Iena, con n ecting the Trocadero 
ground with the Champ de Mars. Beyond t h is are 
th e  b u i ldings devoted to forestry, h unting and fish­
eries. The Gare de Champ de Mars comes up directly 
to the b uildings on the Champ de Mars and affords a 
th i rd im portant entrance to the Exposition.  T h e  E if­
fel Tower on t h e  C h a m p  de Mars has been left to form 
a sal i ent feature of the entire group of bui ldings. The 
v i e w  fro m t he foot of it,  e ven at the present ti m e, is  
most i mposing. To the left  r ises a bui lding devoted 
to m i nes and metal l u rgy. one section of w hich is shown 
i n  our engraving . Next co mes th e  palace devoted t o  
texti le fabrics and cloth ; t h e n  comes t he h uge palace 
devoted to mech anics, w hile directly in front i s  the 
Electricity b u i ld i ng, whose factade i s  composed of an 
enormous C h ateau d'Eau, w h i l e  behi n d  rises the large 
roof of the build i n g  which i n cl udes the agricultural  
exh i b i t, food prod uc ts and a sal l e  des fetes. O n  the 
other side of the  fo u n tai n there is  another sect ion of 
the Mechan ical b u i l d i ng, then comes the Palace of 
C h e m ical Industries, then the Palace of C i vi l  Engi­
n eering and t h e  palace devoted to education, l etters, 
arts and sciences. 

It i s  i m poss ible  at the presen t  time to get an ad equate 
idea of what the effect wil l  be w h en entire ly  fini shed, 
as to color, etc. , but we may safe l y  trust the taste of 
the French to produce an ensem ble w h ich, while it may 
be very pU l'e in d etai ls, will  not be barbar ic . In t h e  
grounds surrounding the Trocad6 1'0 w i l l  be the b uild­
ings formi n g  t h e  colon ial ex h i b i ts. Along the north 
ban k of t h e  Seine w i l l  be b u ildings devoted to horticul·  
t ure, arboricu l t u re, the city of Par is, and a uniq ne gro u p  
of b u i ldi ngs representing Paris of the m i d d le ages . T h i s  
is probab ly the m ost i m porta n t  amusement section o f  
t h e  E x posi tion, a n d  w i l l  be de voted to  th eaters, con ­
certs, restaurants, cates, etc. , as well  as to show the 
appearance of Paris in the fift eenth and eighteenth 
centuries. T h e  studies for t h is most attractive and 
mon u m ental group of buildings were m ade by M. 
Rob ida, wel l known as a draughtsman of the archi­
tecture and l ife of the m i ddle ages. There are forty­
t w o  disti nct sections in the gro u p  o f  b u i ld ings , each 
one repr �sentin g  a different phase of the l i fe and ac· 
ti vities of uld Paris. 

There is another section of the Ex position at Vin­
cennes for agricultural machi nes, carriages, bicycles, 
automobi l es, etc. , and di rect connection can be h ad 
from the Exposition proper by means of steamboats 
and t rolley cars. T h e  space to be occu p ied by the Ex­
position proper is 360 acres, and of th i s  amount the 
French govern ment has given about 60 per cent to 

other nations and reserved about 40 per cent for 
France. 'fh e  Exposition w i I I  open on Apri l  15, 1900, 
and there is e very ind ication at present  that it will be 
read y  at that t i me. 

• • • • 
'rb e  F u t u re of South i\.frlca. -I. 

BY EDGAR MELS, F(,RMERLY EDITOR OF THE JOHANNESBURG DAILY 
NEW8.  

M uch h as been wr i tten o f  the past of South A f rica­
of its  wars, its peoples, its pec u liarities and idiosyncra­
sies. Little has been said of its future and its real l y  
marvelous resou rces. Ch roniclers and h istorians have 
delved into its  past for interesting material, and have 
found it. But to the practi cal American mind, the 
co m m ercial and financial fut ure of the southern end of 
the African continent w i l l  appeal with more force than 
the tale of battles with Dinizul u , or the discovery of  
d iamonds on the Vaal RIver  i n  1869. 

C i v i l i zation and commerce go hand in hand, and i f  
t h e  present war should lead t o  a more thorough civi l i­
zation of South Africa and a greater opport unity for 
comm erce, England wou ld be entitled to th e  thanks of 
A merica , for A merica w i l l  profit more t h rough E n g­
land's v ictory t han Britain herself. At first glance, 
this statement may seem preposterous, b ut a l i ttle 
study i nto con ditions WIll  convi nce an y fair- m inded 
reader that A m erica will  be the co m merci a.l paramount 
p ower i n  South Africa within another five years after 
peace sh a l l  have been declared. 

Up to the t i m e  of the declaration of War, ninty per 
cent of th e  mining machinery at the gold and diamon d 
m i n es was of Am erican man u facture. An even greater 
percentage of agricu l tural i m plements cam e from 
America. Vehicles of all k ind s were A m erhan , and 
not so long ago, the mule-propelled cars along Dutoits-
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pan road, Kimberley, bore the i nscription " Broad­
way, from Battery to Central Park "-relics of  the days 
of horse cars on Broad way. 

Amel'ican l i q uors, such as beers and whisky ; Ameri­
can clothing ; American wagons and A merican h ard· 
ware have al l  been favorites i n  South Africa. Then, 
too, A m ericans themse l ves have been well treated. A n  
American is the p ractical head of th e  De Beers dia­
mond mines. An American was formerly the State 
M i n i n g Engi neer in the Transvaal, and fully one-half 
of the m i n e  managers at the Wit watersrand gold 
m ines are Americans . 

T h is speaks well for A merica and aug- urs sti l l  great er 
things for our country in the future. We are friendly 
with a l l  of the contending parties . England sees in  us 
a m o ral  ally.  'fhe T ransvaal and the Free State l o o k  
to us for moral aid i n  settl ing thei r d ifficnlties w i t h  
Great Britai n . N o matter w h i c h  side wins, we will  be 
the gainer.  If E n gland is su ccessful, she wil l  exteud 
all possible . favors to u s .  I f th e  Boers should win, 
America, being a repu b l i c, would st i l l  be in favor, es­
pecial l y  as the Boers are fond of America in the ab­
stract, even t.hough they may not fancy the indIvidual 
American-for some of Am erica's representati ves i n  
South Africa h ave not been a l l  that could b e  de­
sired. 

So America will be the gai ner u n less, and that phase 
is one likely to come up at any moment. thel'e is a ris­
ing of the nati ves. I f  that sho u ld come to pass, then 
South Africa wil l  be a la nd of terror and desolation .  
Whether the e leven hundred and fifty-one tri bes w i l l  
relllain  q u iet or not, i t  is i mpossi ble to predict. At 
this  w r i t i n g, they artl sti ll at peace with the white  
man,  b ut any hour may b ri ng a change. So long as 
either t h e  B riton or the Boer shows decided s u premacy 
in  the field, so long w i l l  the n ative remain peaceab l e. 
But let the wh ites rend each othel' i n  death struggle, 
let them be 80 even ly matched in the game of war that 
both si des are deci mated, and then the world will  see 
a risi ng of nati ves co mpared with w h ic h  the Ind ian 
mutiny wil l  be insign i ficant. 

The native fears the Boer, for the Boer has taught 
h i m  many a bloody lesson.  He respects the Briton 
also, and w i l l  not attack either wh i le Briton or Boer 
is in con d i tion to strike back. B ut let the w h ite 
forces be grappled in death struggle, with thousands 
of homes and many towns un protected,  and then t h e  
n a t i v e  wil l  arise i n h is might. T h e n  blood w i l l  run as 
it did when the forbears of the Boers were slaughtered 
on St.  Bartholome w's night. The native w i l l  avenge 
h i s  wron gs, real wrongs too, in t h e  blood of the w h i te. 
U n k i n d ness w i l l  be repaid with m u rder ; kicks and 
las h ings w i th rapi n e ; inj ustice with death and desola · 
tion . It wil l  be heaven's vengeance for years of out­
rageo us wrongs, wrongs to w h i c h  the grievances of the 
U it landers or the complai nts of  the Boers a r e  mere 
bagatel l es. 

It  would take more than one h lmd red thousand 
w hites to suppress a universal uprising of the nati ves. 
The Matabeles, Mashonas, Basutos, Z u l us, Bechuanas, 
S wazies, Amaton gas, Khama's Men, and the other 
eleven h undred and odd tri bes, could put two m ill ion 
men i nto t h e  field,  every one brave to the poin t  of 
fol l y, every one fired with desperate h atred toward the 
white, every one fighting to aven ge a personal wron g. 
Ten thousand k i l led in battle could not stop the  ava­
lan c h e  of b l acks ; they would crush the white man, 
and white su premacy i n  South Africa w o u ld be agai n  
a thing o f  histol'Y i f  once the n at i ves rise. It would 
take the better part of a centu ry to restore the old 
order of  things. T hat is why both the BritOI1 and the 
Boer have so far reh'ained from i nciting t h e  n atives to 
take arms . 

Leav i n g  aside th e  un pleasant poss i bi l ity of a native 
uprising, South Africa w i l l  soon be the field for great 
commercial a n d  financial ad vantages. Peace must 
come sooner or later, and then A m erica will  reap the 
reward o f  British aggression and Boer stu bbornness. 
South A frica w i l l  need m uch m i n i n g  m achinery, corru­
gated i ron houses, c loth i ng, underwear, nai ls, hats-- i n  
faet, everything t h a t  a h u man being needs w i l l  be 
wanted. 

South Afr ica h as no man ufactories ; everything must 
be i m ported , w h ether i t  be whisky or clot h i n g. E \'en 
agric u l t ure has been n eglected in the mad rush for 
wealth and, i ncidental l y, r u i n .  Legitimate business 
has been abandoned for specnlation, and com mercial 
honesty h as been on the verge of obli vion. When the 
w ar shall  have cleared the atmosphere, business, as it  
is  und erstood i n  t h is cou ntry, w i l l  once more take t h e  
place of schemi ng, and so good may yet  come from 
bad. 

But one thing Americams m ust h eed, o r  th ey wil l  re­
gret their  lack of sense ; they must avoid gold and dia­
mond and all other m i n es as th ey would the evi l  one. 
South Africa i s  too thoroughly in the clutch of th e 
u nscru pulous spec u l ator and promoter to warrant the 
i nvestment of American capi tal in  anything save 
legitimate business. If  spec u l ati ve Americans m ust 
invest in m i nes, let  them seek new ones (there are 
p l enty to be had for the developi ng) ,  and then keep 
absol ute control in their  own hands. For the South 
Africa.n promoter is first cousin to Bret Harte's China-
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man-childlike an d  bland, but with sundry and various 
financial tricks that are delightfully i ngenious , even 
though they are apt to impoverish those who are 
foolish enou�h to be ensnared. 

Some two thousand mil lion dollars have beAn invest­
ed in South African mines. English , French , and 
Germans have furnished the  money.  Alfred Beit, J.  
B.  Robinson,  the Barnato Brothers, Wertheim , S. Neu­
man & COlll pan y,  Ceci( Rhodes, and half a dozen more, 
are worth close to a thousand m illion dol lars between 
the m . E very bit of this stupendous sum was made 
t hro ugh the flotati o n  of mines. Al l  of th e  m i n es, 

with two exceptions, are greatly overcapi ta l ized.  Abou t  
forty of  them have paid d i vidends rangi n g  from fi fteen 
per cen t  to six h u n d red and seven ty - five per cent ; b u t  
a s  on l y those with i n  the sacred c ircle k now whether 
these h uge dividends were honestl y earned . it  is advis­
able that A merican i n vestoJ's s h o u ld leave all specu lat­
ive investments to the less cat'eful Briton , Frenchman,  
a:nil. German. 

(To be ('on t i n ued _ )  
• · e ·  • 

The Vienna llI e t e O l'ite C ol lection. 

BY OLIVER C .  FARRIN G TON. 
At 6 o'clock on the eveni n g  of May 26, 1751 .  a num­

ber of peopl e i n  H raschi n a, llear Agram, Austri a , saw 
a fire ball s uddenly appear i n  the sky.  It advanced 
rap idly from west to east, d rawi n g  a trai l  of  smoke be­
hind it ,  and after a m ighty detonation there fell 'from 
it to the earth t wo masses of i run at places about  half 
a m i l e  apart. 'l' h e  smal ler  of these, weighing about 20 
pounds, was broke ll i n p i eces by c n r ios ity h u nters, some 
of it forged for i ro n and all  lost . The  larger, weigh i n g 
about 90 pounds, was sent to the i m perial treasury of 
Austria and kept there until  1778, when i t  was ass igned 
to the  i m peri al  mineral collection at Vien na then i n  
process of formation. This was the beg i n n ing o f  t h e  
co l l ection of meteorites of t h e  Vi enna Nat ural H istory 
Museum, a col l ection w h ich is to· day not on ly  the 
greatest of its k ind in the world, but is considered th e  
m ost val uable, a s  i t  is  t h e  most ceiebrated, of  a l l  the 
treasures of that truly imper ia l m useum. 

In  loo k ing at this collection, mad'e u p  of specimens 
of fal ls w hich have taken p l ace at m ore than five hun­
dred localities in  al l  parts of the wor ld ,  one  finds i t  
hard to realize that it has al l been  bui lt u p  practical l y  
within t h e  present 'centu ry, o r  to appreciate t h e  st i l l  
m ore stri king fact that on l y within the  same period 
would a collection of bodies claimed to ha ve fallen from 
the sky have been tolerated in  a m useu m  of  scientific 
repute. Up to the beginning of the present century 
scientific men heard with scorn and incred u l i ty reports 
of the fall of stones from the sky ; the French Academ y, 
after a s itt ing on the ston e which fell  at L uce i n 1768, 
decided it to be a terrestrial stone struck by lightn i n g, 
and threw away the specimens sent them. Hence, m e­
teorites at that time were to be found only  i n  the  hands 
of private ind ividuals , who preserved th em as curiosi­
ties, re!?ard ing which extraordinary stories were told. 
B ut the powerful philosophic m i nd of C h ladni, reason­
ing In regard to the masses brought by Pallas from Si­
beria, reached the conclusion th at they m ust be of  ex­
traterrestrial origin , and the weight of h i s  arguments, 
togeth er with evidences gathered by man y  scientific in ­
dividuals or societies in  the careful i nvestigation of  a 
n u m ber of reported fal ls, led , at the begi n n i n g  of the 
ceutu ry, to a revuls i on of feeling. Scientific men be­
came as eager to collect and study the • •  sky stones " as 
they had been scorn fu l  of them before. The stones 
were sought for all  over the wor ld,  and the knowledge 
gai ned from their study soon formed a s cience of i ts 
own.  Of the fruits of a century of such efforts the 
Vienna collection is, perhaps, to day the best expo­

nent. 
It  was on a speci men of  the Vie n n a  collection too 

that Alois v. W idman nstittten, Director of the Vienna 
I n d ustrial M useum,  and an experienced student of 
the structure of  iron, in 1803 made the remarkable 
di�covery that by heating the iron regulat· fig u res were 
developed. These were soon found to charaeterize 
meteori c irons in general, and they have ever s ince 
been cal led by his name. In other ways the  gro w t h  
of t h e  Vienna collection has paral leled t o  a large d e­
gree the gro wth of t h e  I:lcience of meteorites. In 1805, 
but 8 localities were represented in the col lectio n ; in 
1835, 56 ; in 1863, 245 ; and at the present  t ime there are 
502, a n u m ber w hich fal ls but little short of the whole 
B umber known . 'f l1e w hole weight of the meteoric 
l lIatter n o w  i n the col lection i s  3, 5 10 k i logrammes. 
As at prese n t  i nstalled the col lection occupies on e  hall 
of  the Natural H istory M u seum. The specimens are 
placed for t h e  most part i n  low desk cases, but the 
larger ones have indi vid ual mou nts with or without 
cases. The collection is  div i ded into a term inological 
and a systematic series. First i n  t h e  former comes a 
collection i l l u s trating the h istory of m eteorites. An­
cient coins from Macedonia,  Cyprus,  Sard is,  S idon and 
other countries are shown which bear i mages of mete­
orites and legends ind icat. ing  that stich bodies were 
he ld  sacred at different t i mes in  those coun tries. A 

speci lllen of the Kesen , Japan, meteorite , worsh iped 
unti l within a few years by the Japanese, illustrates 
the same practice in modern times. 

The scientific history of meteorites is i l lustrated by a 
fragment of the Luce stone, so scornfully rej ected by 
the French AcadAmy, b y  the section of the Hrasch i n a  
iron etched by Widmann stittten , by a p i ece of t h e  
Pal las meteorite w hich Chlad n i  proved to b e  of extra­

terrestrial origin,  and by stones of the fal l  of L'Aigl e, 

which was the fi rst meteoric fall  to be general l y ac­
cepted as of  extra-telTestrial origin. In  connection 
with these are shown materials w h ich have fallen f rom 

the at mosp h ere at d iffere n t  t i mes but wh i ch are doubt­
less of terrest rial ori gi n .  Some of these are red dust 
from a red snow which fel l  i n  S w i tzerland in 1 818, 
crystals of marcas ite w hich forllled the kern e l of hai l  
stones that fel l  in RUlSsia in  1824, fragments of calcite 
the size of a pea that fell  on the deck of a ship n ear 
San Do m i n go in 1822, and last of al l a series of so­
cal led pse udo -meteorites, i. e . ,  bodies which have for 

some reason been claimed to be m eteorites but  which 

do not satisfy the t ests i n all poi n ts. The pitted sur­
faces are s i milar to those found on the s urfaces of large 
gun powder grain s picked up after the firing of h eavy 
cannon. The shel l - l i ke forms of some meteorites are 
shown to be due to their  h av i n g  scaled off fl'om some 
larger spherical mass. ThA hol lo w  or r ing- l ike shape 
of others is shown to have been produced b y  the melt­
ing o u t  of a nodule of the eas i ly fused tro i l i te ( i ron 
sulph ide) . The constituents of meteorites are i l lus­
trated by fragments of each,  n atural l y or arti ficial l y  
separated.  T here are large a n d  perfect crystals o f  
troilite from several meteorites (one from t h e  stone of 
Juvinas bei n g  the size of a hazel n n t) ,  of ol ivine from 
the Pal las meteorite,  of a l tered diam on d  (c l i ftoni te) 
from the Mn gura iron, of crystal l ized d i amon d from 
the stone of Urej , and many speci mens of the w e l l­
known meteoric m inera l s, sch rei bers ite, taenite, graph ­
ite, and cohenite. In another case are sho w n  etch ed 
sections of Illany i ron Illeteorites, i l lustratinl! the great 
variety of stru ctures and fi g u res w h ich th ey exh i bit. 

In the systematic col lect ion t he speci mens are group­
ed according to a class i fication proposed by Tschermak 
and somewhat modi fied by  Brezi na. Its leading d i vi­
sions are (a) stone meteorite� , d i V i d ed i n to polyhedrites, 
chondrites, and siderol ites, and (b) i ron m eteorites, 
d ivided i nto l i tho-s i deri tes, hexahed rites, and atax­

ites. Here most of the speci mens are placed incl uded 
u nder their group character. 'fhe q ll alit ies and fea­
tures of any of  these groups wou ld furnish study for a 
l i fetime. Many are fragments,  s u ch as the  custom of  
meteorite col lecting has m ade to  consti tute a specimen. 
O f  others, s uch as De Cewsville,  Ca lderi l la, and Lance, 
the col lection contains all, or practi cal ly a l l ,  known to 

exist. It io remarkable how many of  the  best known 
A merican meteorites of  the past century are to be 
found here. The meteorites of  Moun t  Joy, Esthe rv i l l e, 

Cabin Creek, Chu lafinnee, Babb's Mi l l ,  and Illany 
others belong to this collection either entire or  i n  larger 
quantity than any other . This is less l i kely to be true 
of American m eteorites in  the future, for several collec­
tions in our  own country are now s ufficientl y well  
established to be able, we hope, to keep American 
m eteorites at home. 

At either end of the  main collection are cases con­
tai ning the largest and most val uable .. u n iques. " 
Many of these h ave great i nterest for their terrestrial 
as well  as for their extra-terrestrial h istory. Among 
them is  the i ron weighi n g  about I) pounds w h i ch fe l l at 
Mazapi l , Mexico� i n  Novem ber, 1885, d u ring a star 
shower. By those who believe i n the cometary origin 
of the meteorites, th is  iron il:l supposed to be a part of 
Biela's comet, since the comet was d ue at the ti me of the 

fall.  Another interesting speci men is  the iron weigh­
ing 107� pounds which fell  at Cabin Creek, Arkansas, 
in 1886. Besides being interesting  as one of the few 
irons ever seen to fall ,  it shows upon its  surface beau­
tiful lines of flow, caused by  the melting of the metal 
as i t  passed through the atmosphere. The meteorite 
has a typical conical shape. Another is the iron  of 
Hraschina, a lready mentioned, and another a large sec­
tion of  one seen to fall at Braunau, Bohemia, in 1 847. 
The iron of Babb's Mil l ,  Tennessee, in size and shape 
resembl ing  a roll  of Vienna bread and about as hat'd, is  
here sho wn too. Two othel' meteoric irons ShOWIl­
those of Kokstadt, So 11th Africa, an d Hex River Moun­
tai n,  South Africa-have a remarkable shape, resem­
bling an underj aw of some large mammal .  

Here too is  the pr in c i pal lllass of the E l bogen iron,  a 
mass preserved for more t han fo u r  cen turies in t h e  
town ball of E l hogen and known a s  the " Enchanted 

Burg-rave . "  The tradi t ion  held among the people re­

gardin g  it was th at i f  it w ere thrown into the fou n tain 
at the castle, it would come back agai n  to i ts former 
location.  The tradit ion proved true, for in 1 742 the 
French , to test the !'ay ing, scornful ly  th rew it into the 
fountain , but in 1 776 the citizens brought i t  back to 
its former place.  An other speci men here shown, which 
must h ave fal len at an early period . is  a m ass of i ron 
weigh i n g  42 k i logra m m es fou n d  at Catorze in  the State 
of San Luis Potosi, Mexico. In  one side of i t  is seen a 
copper ch isel of ancient man u facture evi dently d riven 
i n  by SOUle of t h e  abor igines i n  an attem pt to d i ssever 
a piece of the iron. Besides these sma l l er speci mens , 
three iron meteorites of greater weight occu py separate 
pedestals in the hall. One of these is  a mass w eigh ing 

343 
about a tan, found in IBM in Youndegin , Western Aus­
tralia. Its surface is penetrated with funnel-shaped 
holes made undoubtedly by the erosive action of the 
air  as it  fell ,  whi le the  coarse crystalline structure of  
the i ron i s  marked by external lamellre. The two other 
large irons on pedestals are one weigh i n g  198 ki lo­
grammes from the State of Coahui la, Mexico, and the 
other weighing 1 77 k i logramUles from Canon Diablo, 
Arizona. 

Among the large stone meteorites may be n oted 
lll any of great size from the fall of Knyah i n ya, H u n ­
gary, w h i c h  took place June 9,  1866. A large painting 
decorati ng the wal l  of the h al l  represents the sur­
roundings and appearance of the fa l l .  O ver a thou­
sand stones fell i n  t h i s  sho wer. One of t h ese stones 
weighs 650 pounds and it was u ntil recently the heavi­
est m eteoric stone mass known to have reach ed the 
earth .  The Long Islan d ,  Kan sas, stone ,  now in  the 
collection of the F i e l d  Colum bian M useum of C h icago , 

is, however. lancer, its  weight be i ng fu l ly a t h o u sand 
pou nds. Oth er important stones s h o wn head y entire 
i n  the Vien na col lection are the Lance , a carbonaceous 
meteori te, the Tabor, w h i ch fel l  in 1753, and wa.s one 
of  th e first meteori c stones to be stu d i ed by H o ward 
[-_!ld C h l ad n i ,  the Tiesch itz an d the Wessely . -Fie ld 
Colu mbian Museum, C h i cago. 

.. . . . .  
A u t olD ob lJe N e'Ws. 

The postmaster of B rook lyn . N. Y. , i s  plan n i n g to use 
automobiles for the del i very of  IlIa i i  in th at bOl"Ough.  
I f  the experil l lents are  su('cessfu l , t h e  u s e  of the tro l ley 
llIa i i  cars w i l l  be abandoned, and proba bl y s mal ler 
automo biles wil l  be used for col lectin g the mai l .  At 
present curious l ittle two- wheeled carts drawn by 
h orses are used. 

T h ere was recently an extraord inary parade of trac­
tion engines at A ldershot, fifteen engines and forty 
trucks. They werA in spected previous to their  d epat·t­
ure to Sou th A frica. A strAtch of sand y road was 
selected for the test, and the country gave an excel lent  
opportunity for observ i n g  t l.e practical poi nts of the 
en gi nes. They wi l l  be d ispatch ed to S o u t h  Africa at 

once. 

Dr. R. J.  Gatl i n g  has j ust i n vented an automobi le 
plow.  It is b ui lt  on the prinC i p l e of the ordi nary auto­
mobile with disk plows so arranged as to do the work 
of the i m plements n o w  in use. The idea is to operate 
a m achine  by a s i ngle man. It is c laimed that it  w i l l  
do  the  work of  eight men and t welve h orses. Either 
gasol ine  or kerosene  may be  used . It can also be used 
in driving a thrasher, shel l ing corn , or  for other pur­
poses. Another mach i n e  is for the cotton fields, and 

is designAd for " thinn i ng out " cotton plants in their 
earl y growth. 

There i s  every indication that in  a short time drivers 
of automobi les wi l l  be a l lowed to run their vehicles 
th rough Central Park i f  they are com petent to manage 
them with safety to other users of the park. President 
Clausen made two tri ps thro u gh the park in an elec­
tric automobi le, one on  S unday afternoon and one 
Sunday e venin g. The t ri ps were an e n ti re success in 
every way, and de monstrated that i f  th e  vehic les are 
run wit h caution , there is no danger  of  frightening 
horses. The trip was an interest ing one.  First came 
the sergeant of  the Park pol ice  squad,  fo l lowed by t h e  
automobile carry i n g  the presi dent  of the board and 
Mr.  R. A.  C. S l lJ i t h ,  th e owner of the  automo bi le. 
Mounted policemen rode at eith er sidA and t h ree more 
officers on horseback brought up the rear. 'l' he pol i ce­
lIlen were ordered by M r. C l ausen to accompany the 
carr i age , i n  order to  be on han d should any runaway 
occ u r. The ve hic l e behaved ad m i ra b l y  and Mr. Clau­
sen prom ptly issued a perm it to Mr. Smith to opemte 

his autolIuob i l e in the park w h enever h e pleased. It  
may seem h ard l y  fair that only one man should have 
th is  perm ission , but  owners of h orseless veh icl es w i l l  
not  be disposed to grum ble very m uch , a s  t h i s  i s  a 

great step toward aecur ing the end d esi red. N o one 
ought to desire proper regu lation s for the use of parks 
more  than automobile d r i vers. Incompet.ent persons 
should never be al lowed to d rive ve hicles of any kind 
t.h rough the park when they are liable to inj ure many 
persons. 

• · e ·  • 
IN the U n i ted S t ates the first-class passenger fares 

last year averaged 2 ' 14 cents per m i le, a lthou gh on 
some large rai l ways the average was several mi l ls l ess 
then 2 cents per mile .  In England the first-class fare is 
4 cents per mi le ; the third-class fare for vastl y in fe­
rior service is 2 cents per m i l e ;  in  Prussia the fare is 2 '99 
cents per m i l e ;  ill Austri a 3 '05 cents per mile ,  and i l l  
F rance 3 3 u  cents per mi le .  George H .  Danie ls' in ter­
esting and i m portan t add ress, from which we extr act  
t h e  a ho ve , i s  concluded i n  the current n u mber of t h e  

SUPPLE�lENT. 
• • • • • 

N E AR a station i n  Utah a car loaded w i th powder 
was blown u p  w h i l e  i n  tran s i t. . ThA  force of t h e  ex­

plosion w n s  so great that, accord i n g  to T h e  Rai l way 
Review, it tore up 90 feet of track. It  shook th!' whole 

freight t rain and broke gl ass  in t h e  engi n e  cab win­
dows and caboose. The powder car and two adjoining 
cars were burned up. 
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AMERICAN ARMOR PLATE FOR A RUSSIAN 

BATTLESHIP. 
By the courtesy of the Carnegie Company we are 

enabled to present the accompanying i l lustrations of 
certain armor plates which were recently tested by the 
naval authori t ies at the Indian Head proving grounds. 
The plates were man ufactured under two d ifferent pro­
cesses and were su bjected to two d ifferent  kinds of 

tests. 'l'he two plates w hich show the long, horizontal 
scoring form part of a large n u m ber which were manu­

factured for the fiat portions of the protective deck of 
the new R ussian battleship • .  Retvizan , "  which is now 
u nder construction for the Russian government at the 
Cramp Shipyard, Phi ladel ph ia. T h e  
third plate showing the mark of fi v e  
separate impacts represents the s i d e  
plating for protectin g the rapid-fire 
battery of the same vessel .  

I f  oUl' readers w i l l  turn to t h e  S CIEN­
TIFIC AMERICA" for N ovember 5, 1898, 
they w i l l  find i l lustrations and a de­
scription of  this vessel ,  from w hich i t  
w i l l  b e  learned t h a t  s h e  is protected 
w i t h  a 9- i n c h  belt at t h e  water line 
associated with a protective deck, 
which w i l l  be 4 i nches th ick  on the 
slopes and 2 inches on the  flat portion. 
Above the 9-inch belt and between 
the protective and the gun decks will  
be another  belt of 6-inch armor ex­
tending between the mai n barbettes, 
and above this, protecting the broad ­
side battery, w i l l  be a wal l of 5 - i nch 
plating, The plates shown in Figs. 
2 and 3 reprE'sen t  a lot manu factured 
for the 2- inch pl'otective deck, while 
t he  test  plate shown i n  Fig.  1 was 
taken at random from the 5-inch 
plates for the protection of  the second­
ary battery. 

Ii t itu tifit �mttitau. 
at the middle of the fracture, but the second or back­
ing plate was not cut  or even scarred. These plates 
are of ordinary soft n ickel steel t reated by the Car­
negie system and the results, considering the energy of 
the projectile and the angle of impact, are very satis­
factory. 

Fig. 1 is one of the most remarkable photographs of 
armor-plate test ever taken . The plate was manufac­
tured u nder the Kru pp patents by a process w hich 
is a development of the American Harveyized process, 
and h as shown resu lts w hich are a great advance 
in respect of hardness of face, depth of hardening 
and  the general toughness of  the body of the p late. 

only did the plate resist penetration and break up the 
projectiles, but it had sufficient toughness to hold to­
gether without  cracking or fracture. The result is 
posi tive ly  astonishing to anyone who has not kept 
close touch of the progress which is being made in 
arlllor plate manufacture u n der the Krupp process. In 
spite of the enormous increase of late years i n  the 
power of naval guns, th e victory i n  the struggle be­
tween the gun and the plate rests to-day with the 
latter. We commend this photograph to the thought­
ful  and intelligent attent ion of the two or three Con· 
gressmen who have been endeavoring on l y  too suc­
cessfully to prevent the cou n try from using Krupp 

arlllor upon its shi ps. Had this plate 
been of the kind which they are 
anxious to force upon the n avy, it 
would probably ,  u nder such a fierce 
attack as the above, have been cracked 
from end to end. We would also draw 
their  attention to the fact that this 
plate was made in America to be placed 
upon the sides of a ship w hich is being 
built i n  this  country for the Russian 
navy, and we would ask whether i t  is 
desirable that we should place the  
best armor upon foreign ships and 
clothe our own with armor of a dis ·  
tinct ly  in ferior grade. 

eo • •  
Effe c t  o f  Heat o n  Scorpions. 

The test carried out u pon the 2-inch 
plating w a s  arranged to represent  the 
conditions u nder which a shell  would 
strike the fiat portions of a protective 
deck in actual warfare. Should a shell 
pass through the side of a ship at the 
ord inary fighting ranges it would strike 
at a sharp angle with the deck, and 
this condition was represented in the 

Fig. 1 .-TEST OF Ii-INCH KRUPP PLATE FOR RUSSIAN BATTLESHIP " RE TVIZAN." 

A n  interesting question has from 
t ime to time been discussed by natural­
ists and physiologists, as to whether 
the scorpion commits suicide by stipg­
ing  himself with his o w n  venomous 
dart, Experiments have often been 
made. which consist in surrounding 
the scorpion with a circle of fire, 
usually formed by small pieces of burn· 
ing coals. One lIlay then see the 
animal agitate his ta i l  in  the ai r. 
waving his dart to and fro over his 
head in a desperate movement, and 
final ly  fall dead, appearing to have 
decided that he could not escape from 
the fiames and to inoculate h i l llself 
with his own venow . This idea is 
now, however, found to be erroneous, 
as i t  has been proved that the scorpion 

Impact No. 5 by 5-inch, 50-pound projectile ; striking velocity, 2,082 feet per second ; striking energy, 1,502 tons.  

Projectile smaRhed, point welded to plate, penetration 2 inches. Penetration on similar Harveyized plate 

would have been 4'4 inches. 

Fig, 2.- TEST OF 2-INCH NICKEL-STEEL PLAT E .  Fig. 3.-TEST O F  TWO I·INCH PLA.TES. 

Attacked by 6 · inch projectile;; fired at an an gle of 1 ;;  de,!rees with the plate. Impact No. 3. by 6-inch 

projectile ;  stri king velocity, 1 ,639 feet per second, 

The lower impact made by 6-inch projectile ;  st.riking veloeity. 1 .160 feet per second ; cut through outer plate 
but failed to inj ure second plate. 

test by firi n g  a number of 6-inch armor-piercing 
proj ectiles at angles of abou t  1 5  degrees to the plates. 
The plate show n in Fig. 2 was 2 inches thick. It 
wi l l  be seen that two of the shots made long in­
dentations  and bulged the plate considerably, and only 
one got through . '.rhe plate shown in  Fig. 3 was made 
u p  of two I- inch plates, and the projectiles were 
6-inch armor-piercing Carpenter projecti les, the striking 
velocity in the case of  the lower impact being 1 , 160 
fE'et per second. The first shot deeply scored the o uter 
plate, b ut the plate was not broken.  I n  the case of the 
second shot, the outer plate was cut through for a 
length of 26 inches, the opening being 1 %  inches wide 

The first shot fired from a 5·inch rapid-fire gun sh'uck 
i n  the center of the plate with a velocity of 2. 060 feet a 
second and broke up, the penetration being only  2 
inches, and the point of the shell remained embedded. 
The velocity of the second shot was 2,086 feet per sec­
ond, of the third 2,057 feet per second, and of the 
fourth 2, 089 feet per second, and the last shot struck 
with a velocity of 2,060 feet per second. In every case 
the projectile fail ed to penetrate more than about 2 
inches, and left its point welded into the face of the 
plate. Had the ordinary Harveyized armor been used 
the penetration would have been more than twice as 
m uch, or about 4 '4 inches. It will be notice d that not 

is not affected by his own venomous fluid, and the h ypo­
thesis of h i s  suicide can not be maintained. It appears 
from later observations made upon the death of the 
scorpion under the condi t ions i n  q uestion,  that a more 
simple explanation is to be found, The scorpion is, in 
fact" very sensiti ve to heat, and is easily ki l led by a telll­
peratu re not exceed i n g  50° C,  If one concentrates the 
solal' rays upon its  back by means of a lens  one may ob­
serve that he tries by means of his tai l to remove the 

cause of d iscom fort. I t  is this movement of defense 
which has hitherto beeu lll istaken for one of suicide, and 
in  real i ty  the scorpion has been k i lled by the heat to 

which he has been exposed under such circumstances. 
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THE GYPSY MOTH. 

The attempt on the part of the State of Massachu­
setts to eradicate the gypsy moth has been generally 
considered as one of the most impor tant attempts of 
modern economic entomology. The conditions involve 
the extermination of a highly prolific species, well es­
tablished over an area of more than 200 square miles. 
ill r. E. H. Porbush , of Malden, Mass. , Field Director of 
the Massachm etts Board of Agriculture, presented a 
review of the gypsy moth work and the results 
achieved, before the Association of Economic Ento­
mologists at the Columbus meeting of  the American 
Association for the Ad vancement of Science. The 
gypsy moth was introd uced i nto America about 1869, 
but the insect is still confined to a lim ited area in East­
ern Massach usetts, main l y  comprising the towns lying 
north of Boston. The introduction of the gypsy moth 
was made by Professor L. Trouv elot., the Prench 
savant, who was interested in  th e matter of raising 
si l k  from native si lk worms. The manner of their sub ­
sequent escape is  not clear ly  known, b u t  the result was 
most u n fortunate. T welve years fro III the time of its 
introduction, the moth became a serious nuisance i n  
the neighborhood where i t  had escaped. I t  was 
v igorously fought by the citizens, but their  efforts 
,vere useless, and in 1 889 occurred the famous moth 
outbreak at Medford, Mass. 

The armies of worms that suddenly appeared in  June 

and J'ulv seemed about to destroy everything green.  

'I'hey g�thered in masses sufficient to blacken houses 

and fences in certai n d istricts and devastated all sorts 

of fo l iage over extensive tracts, k i l l ing  many trees, and 

the droppin g of the caterpi llars on people and side­

walks was m ost disagreeab le. 'I'he streets were filthy 

an d in s ummer nio-hts a sickening odor arose from the 

mails of caterpil la;s and pupre.  The destruction of the 

trees was greatest in those local ities where the moth 

had been the longest . Frequ ently the trees sustained 

attacks for two or three Years. The caterpillars de­

stroyed not only the fol iage and trees, b ut also fm it  

and vegetables. W hen the supply of leaves from the 

trees fell  short, they attacked the gardens;  many vege­

tables were ruined, flower gardens were destroyed and 

even green hou ses were i nvaded. Action was taken by 

the town of Malden in addition to the efforts of the 

c i tizens during the attack of 1889. It  was soon seen 

that the nuisance was too widespread to be coped with 

by the  local authorities, and the next year the leg isla­

ture appropr iated $50, 000 for the extermination of the 

pest. A year later the work was 
placed in the hands of the State 
Board of Agricult ure and they 
were d irected to secure the sxter­
mination of the gypsy moth in the 
Commonwealth. Dr. C. H.  Fernald 
served as entomologist to the com­
m i ttee and Mr. E. H. Porbush as 
Pi e ld Director. At the close of the 
year 1899, the State of Massac h u ,  
setts h as expended in t h e  annual 
appropriations for the gypsy moth 
work the  sum of $ 1 .555,000. 

J t itu tif it �mtritJu. 
a delay in making the appropriation. The gypsy 
moth is  not exterm inated, and during the past summer 
i t  appeared in two new places, Newton and George­
town. 'The indications are, however, that the gypsy 
moth will be a rare insect in  Massachusetts in  the year 
1900. We pu blish a most intere:sting paper by Mr. 
POl'bush upon the gypsy moth in the current number 
of  the SUPPLEMENT. 

. . . , . 

LONG-SCALE MEASURING INSTRUMENTS. 

Mr. B. Davies has designed and constructed several 
i nstruments of the D'Arsonval type with a long and uni­
formly divided scale. They include, says The Phi lo . 

LONG-SCALE MEASURING INSTRUMENTS. 

Magazine, a voitlilete l', an am peremeter, and a ballistic 
galvanometer. The latest type of magnetic circuit 
employed is shown in the diagralll . M M are the lLag­

nets, :A and B D the polepieces. On t he soft-iron cyl­
inder, B, is mounted the brass frame carrying the en­

tire movin g system.  It is evident that any quantity 
of steel may be used. I n  the voltmeter the moving 
coi l contains some 100 or 200 turns of the finest wire, 
wh i le the amperemeter coil has some 20 turns of a 
moderately thick w ire. 

. . . � .  

New Rifles Cor the N avy. 

One thousan d Krag-Jorgensen rifles have been sup­
plied to the battleships " Kentucky " and " Kearsarge. " 
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Both branches of the service will  soon have small arms of 
the same caliber, thus greatly simpl i fying the problem 
of interchangeable supplies of ammunition when the 
army and navy are req uired to carry on joint opera­
tions. The Lee rifle wi l l grad ua l ly be discarded and 
replaced by the other smal l caliber rifle. The army 
ord nance department will  m anufacture the Krag-J or· 
gen sen rifle for the navy, but the alilmunition will be 
manufactured by the ord nance department. 

A nnual Meeting 01' the Society 01' N aval 

Architects and Marine E ngineers. 

The seventh general meeting of the Society of Naval 
Architects and Marine Engineers took place at the 
rooms of the American SOCiety of Mechanical Engi­
neers, No. 12 West 'Thirty-first Street, New York city, 
on Thursday and Priday, N o vember 16 and 17. Among 
the papers that were read were several of very special 
interest, which wi l l  be published in the n ext issue of 
the SCIENTIFIC AMERICAN SUPPLEMENT. O wing to 
the absence in England of the president, Clement A. 
Griscom, the annual address was read by Naval Con­
structor Bowles, the secretary of the society. The 
ad dt'esE mentioned with regret the death of the senior 
founder of the society, " that venerable dean of ship­
build ing in this  country, Wi l liam H.  Webb." Atten­
tion was drawn also to the fact that the policy o f  ex­
pansion had benefited the shipbuilders, inasmuch as 
the large number of vessels purchased for the use of  
the army and navy, coupled with the increasing use  of  
steam vessels  in the coasting trade, had produced the 
greatest activity ever seen i n  our coast shipyards, both 

on the Atlantic and Pacific. Rear-Admiral Sampson 
was chosen to fill  the place of the late William H. 
Webb as first vice- president of the society. 

• 1 . ,  • 

Recording Meteor- Paths by Photograph y. 

A long communication to the Photographische Mit­
thei lu ngen, by H e r r  J. Rheden, shows how any care­
ful amateur who h as leisure time and good appar­
atus for ordinary work may make useful contribu­
tions to an important branch of phot ographic record ; 
a branch of record which s hould u l ti matel y lead to a 
considerable extension of our astronomical know ledge . 
It is pointed out  that personal observations as to 
meteors are subject to so many sources of error as 
generally to be al most valueless, whereas photograp h ic 
records made with such  apparatus as i s  possessed by 

many amateurs may embody in 
themselves such data as shall m ake 
them of the utmost scientiCc im por­
tance. A finely constructed stand 
with driving clock is qu ite u nne­
cessary, as star trails are quite aR 
good datum marks as the point­
images obtained when the camera 
is  driven. In fine weather and w i t h 
h ighly sensitive plates (25' to 26' 
'Varnerke) an object i ve work i ng at 
f/4 will give trails of stars at the 
equator down to the  7th magn i t u d e. 
Although each magni t ud e  g iveF 2 5  
the alllo u n t of  l ight of tbat magIll ­
tude stand i n g  below i t  in t h e  seri eR. 
it m ust not be assumed that t he 
photographic  relation wil l  be st rict­
ly the same in all cases ; sti l l ,  an 

objecti ve 2 '5 times less i ntense may 
be considered to register one mag­
nitude less. Furth er, it may be 
considered that a meteor of the first 
Illagnitude m ust travel at a speed 
of 244 times (or 2 '5  to the s ixth  
power) to produce a trail corre­
spondin g in intensity to a star of 
the seventh magnitUde.  Such con­
s iderations as the above, without 
t h ose numerous detai l s  which con­
cern tbe actual operator, w i l l  be 
quite enough to show how the 
starry heavens may llOt only form 
a datum chart as to position , b ll t  
also a p hotometer for deterIll i n i n g  
intensity, and ob v ious l y i t  i s  a t  the 
ti mes of  the periodic  m eteor sh o wers 
that records are ch iefly to be made. 

------�4�.� •• ------

A New Art ltidal 
Sto ne. 

Pavi ng 

'l'he magni t ude of  the task can 
hardl y be described. 'T h e  first six 
weeks' work of 1891, from careful 
est i lllates, showed that the n um­
ber of d ifferent elasses of egg clus­
ters destroyed was 757, 760, and the 
eggs probably numbered frolD 3,-
000, 000 to 5, 000, 000. B u rlap bands 
we re placed around the trees, and 
i n  1899 , 53 tons of burlap were pur­
ch ased for the purpose of banding 
2, 500, 000 trees. The n u m ber of 
caterpi l lars destroyed by hand be­
neath these bands amounted in 1895 
to 2. 164, 458. I n  one smal l grove in 
Dorchester, where the trees were 
defol iated before the caterpi l lars 
were disilovered, eighteen bushe ls  
were ki l led in  a short t ime.  In 1898 

the n u m ber of tree in spected was 
over 12,000, 000, and m i ll ions of eggs 
h ave been destroyed by cutting and 

burning infested trees and under­
brush. Caterpi llars have been 
ki l led en masse by spray ing and 
burning and where such wholesale 
methods have been employed, no 
attempts have been made to even 
estimate the total of the various 

forms of the moth destroyed. In 
1899 at height of the larval season 

570 men were employed. The 
spraying " ith lead arsenate in 
the rainless months of May and 
June was most effecti ve, nearly, if 
not qu i te, al l of the caterpi l lars in 
the sprayed trees bei ng destroyed. 
It. is  d ifficult, however, to find the 
gy psy moth in the infected region, 
except in a few local i t ies where the 
work was not carried on  owing to KILLING EGGS OF THE GYPSY MOTH ON A LARGE ELM TREE AT MALDEN , MASS. 

A new artificial pav in g stone i �  
made in  German y. I t  is  COlli posed 
of coal tar, sulphu r and ch lorat e 
of l ime.  The tar is  m ixed w i th the 
sulph ur and warmed thoroughly 
and the l ime is added to the selll i ­
l iquid mass. After cool ing this 
product is  broken fine and is added 
w ith  ground glass, or bla st-furnace 
� lag. The blocks are then sub­
j ected to a pressure of 3,000 pounds 
to the square inch. 
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The !lear's Progress in Agriculture. 

'rhe annual report of the Secretary of Agriculture, 
which wi l l  soon be ready for transmission to the Presi­
dent, w i l l  be looked for with interest. Under the 
present administration the high l y  i lll Portan t work of 
the department h as been broadened, and there are 
IlI any new fields which have never before been touched 
upon by the government departlllents 01' bureaus. We 
have already referr-ed to the h y bridization of the 
orange, w hich Illay be regarded as one of the IllOSt in­
teresting and i lll Portant of the experi lllents which 
have been carried on d u ring the past year. The intro­
d uction of new seeds and p lants to this country has 
been a strong feat ure of the year's work. Various 
crops, such as ginseng, chicory, and Bermuda l i l ies, 
which  were formerly imported i n  large q uantities, are 
now produced i n  the United States, and i t  i s  pro bable 
that in time the home demand will be covered. 

Agents of the Department are engaged all over the 
world i n  gathering seeds and making examinations 
of the various plants and trees. For exa mple, species 
of grass and forest plants have been fou n d  in Algeria 
which are proving of the greatest possible value  to the 
southwestern part of the  Un ited I::l tates, where the soil  
and cl imatw con ditions are s i lll i lar to the  arid condi­
tions w hich  obtain in  Algeria. A new rice w h ich w i l l  
n o t  break in  t h e  m i l l ing process h a s  also been found ,  
and w i l l  save large S U ul S  to  t h e  r ice  growers of the  
South. We h ave a lread y descri bed the  ferti l ization of  
Smyrna figs, w h ich operation i s  now being carried on i n  
Cal i fornia i n  t h e  same manner that i s  i n  use in  Asi a 
Minor. The  report deals to a considerable extent with 
forestry, and the work of the  n e w  FOI'ester of the De­
partlllent  shows that l umberlllen can cut l u m ber as i s  
their  custom, but t hey can at the  same t ime at a smal l 
expense leave the forests in such a condit ion as to be 
valuable for future timber instead of the present 
wasteful  system, which bids fair  t o  work serious inj ury 
to certain sections of our country'. 

We have also noted the  interesting tobacco p lant ex­
peri ments w h ich have been carried on by the Depart­
ment. I rrigation i nvestIgations are treated in the re­
port, and the problem is certainly a most important 
o ne, as it is said the recent rise in the price of beef was 
d ue, not on ly  to an increased demand, b u t  also to the 
d iminished capacity of the 'Western grazing land, 
owing to an overstocking and kil l ing out of the native 
grasses. The broaden i n g  of foreign m arkets i s  also 
dealt with .  Cold storag'e shi pments of butter are being 
made regu larl y, and other dairy products are fast be ­
coming- wel l  k n o wn and l Iked i n  the m arkets of the 
world. A note of warning is  sounded about our  new 
possessions. The Secretary considers that an.  inspec · 
tion law should be formulated and enforced , as w h en 
the  Americans begin t o  sett le i n  t he islands they wi l l  
undoubtedly import many new plants and seeds from 
all over t h e  world. They will, perhaps, un witti ngly 
i ntrod uce diseases and insect pests which may ruin the 
crops. 'I' his  has been the history of the possessions of 
other countries .  The attitude  of the Department. as 
concerns our new island territory, is one of cordial  co · 
operation.  

. . . I .  
S u c c e ss ful Trials o f  t h e  Holland Su blnarine 

Boat . 

The Naval Board appoin ted to inspect and report on 
the performance of the " Hol land " S l� blllarine boat has 
reported that in the recent tests, held on N o vember 6, 
in New York H arbor, she fu lfil led all the requirements 
laid down by the  Department. These requirements 
were that she shou ld have three torpedoes in place in 
the boat, she shou ld have al l arrangements for charg­
ing torpedoes without de lay, and that she should be 
prepared to fire a torpedo at f u l l  speed both w h e n  sub­
m erged and at t h e  su rface. Last ly, t h e " Holland ' 
was to make a run for two Ill i les u uder water, starting 
from one  b uoy, r u n n ing su  b mergp,d for a mile  to a 
secon d  b lloy, r is ing  to disclw.rge a t orpedo at a mark 
near the second buoy, and t hen after d i ving again re­
turn submerged to the starting poi n t. 

In h i s  report C h i ef Engineer Joh n  Lo we, U .  S. N . ,  
w h o  was special ly onlered t o  observe and report the  
prel imi nary trials, says : 

. .  I report m y  belief, after fu l l  examination, that 
the . .  Hol land " is a successful  and veritabl!;l s ubma­
rine torpedo boat, capable of makin g  a veritable at­
tack upon the  enemy unseen and undetectable, and 
that, therefore, she is  an e n g-ine of  warfare of terrible 
potency which the govern lllent  must necessarily adopt 

into its service. " 
He further says that . .  t his government should at 

once purchase the ' Holland ' and not let the secrets of 
t he i n vention get out  of the  United States, and that 

the govern ment ough t to create a submarine torpedo 
boat station for the purpose of  practi ce and dri l l ing of 
crp,ws, and that we need right off and right now 
fifty submari ne torpedo vessels in Long Island Sound 
to protect N e w  Y ork, preserve the peace, and to give 
potency to our  d iplomacy. , .  

'While we cannot agree w ith Mr.  Lowe i n  his opinion 
that we  need and presu lllaQl y should hll i l d  a whole 
fleet of torpedo boats " right off and right now, " we 
do think that the . .  Plunger, " a larger boat of the 

J t ieutifit �tueritau. 
" Holland " type now building for the government, 
should be immediately completed and further trials of 
the sy!>tem carried out. 

• l e I  • 
HAMILTON YOUNG CASTNER. 

B Y  MARCI-S BENJAMIN, PH.D. 
In his  address on .. The Advances of Chemistry, " 

which Sir Frederick A. Abel delivered before the 
British Association in  1890, are to be found the fol­
lowing words : .. The success w hich has culminated i n  
the ad mirable Castner process constitutes one of the 
m ost interesting of recen t  i l lustrations of the progress 
made in technical chemistry, consequent u pon the 
happy blending ot chemical with mechanical science, 
through the labors of the chemical engineer. " 

'r his  tribute of praise t o  the young American chemi­
cal inventor, whose death occurred last week, makes it 

desirable that a brief notice of his  career be given i n  
these col umns, and a s  i t  was m y  good fortune t o  be 
intimately acquainted with him d uring his early pro­
fessional career, I am very glad of the opportunity to 
b riefly tell the story of his short l ife. 

Hamilton Young Castner was the second son of 
Samuel and J ul ia  A. Castner, and was born in  
Brooklyn,  N.  Y. , j ust forty years a!!'o. After the  usual 
common school ed ucation, during which he showed a 
predilection for scientific studies, he entered the Co­
lumbia College School of  Mines with the class of 1879. 
He soon manifested such a marked prefere nce for 
chem istry that he decided to devote himself excl usively 
to that study , completing the usual four years' course 
i n  three. It was in  consequence of this that d uri ng 
the last  two years of his  laboratory work h is  desk was 
adjacent to the one where I was engaged and then began 
our friendship, which con ti nued until his deat h .  For 
h is graduation thesis he  made an exhausti ve study of 
the water from the wells then still in use in the city, 

HAMILT()N YOUNG CASTNER. 

and it was largely in consequence of t h e  results ob­
tained by h i lll that t h e  Board of Health, at that time 
u nder the direction of Professor Chandler, ordered all 
of  these sou rces of disease to be abandoned. 

A lmost i lll luediate ly  after grad uating he opened an 
analytical laboratory on Pille Street, and in conse­
quence of his abi l ity  soon gat hered around h i m  a 
valuable following that accepted his advice on all 
chelll ical matters w ithout question. Notwithstanding 
the fact that there were many COlll petitors, he i n­
creased h is  business within a year so that larger q uar­
ters were necessary, and he then moved to Pearl 
Street, where he continued with his elder brother for 
several years. Mean whi le, however, h is act ive m i n d  
sought for occu pation in studying improvements on 
then exist ing chemical processes. The fi rst im portant 
problem that he took up was a method by w h ich car­
bon could be produced continuously. This  he success­
fu l ly  acco m p l ished, but  was u nable to find a market 
for the process owing to the depressed financial condi­
tion of the country at t h at time, and abo frolll the 
fact that the larger firms engaged in  that business con­
solida1>ed and red uced the price below that on w h ieh 
his calcu lations were based. He then began the study 
of an i lll proved process for the prod uction of ·al u m i­
n i u m ,  and w ith his  u sual  energy and abi l i ty devised a 
1lI0iiification of great val ue on the then long- and 
ted ious process in existence, which receive d very great 

commen dation frolll the lead ing chemists of the world .  
It  was considered so valu able that h e  recei ved favora­
ble overtures to erect a plant in England, and in a 
short t ime the wel l-known works at Old bury, n ear 
Birmi ngham , were bui l t  under his supervision .  The 
electrolytic process soon after carne i nto existence, and 
in consequence, for a time,  the market for his  alu mi-· 
n ium was taken from h i m ,  but  h is  resou rceful  mind 
soon saw the  val ue of sodium peroxide, which was  one 
of the products in bis &.luminium process, and he forth-
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with created a demand for that article and put it on 
the JlIarket, thus commanding success when fai lure 
seemed inevitable. Later he devoted his attention to 
an electrolytic  method for the manufacture of bicar­
bonate of soda, which was successful and increased 
his reputation. 

It  i s  not possible to fol low the development of the 
different processes of  w hich he was the originator, but 
besides being connected with the A l u m in i u m  Com pany 
of Old bury, he  was also associated w i t h  the Castner­
Kel l ner Company, t h e  Mathiessen A l kali COlllpany, 

the Rheinfe lsen Compa ny,  and lIIore recently with the 
Niagara Chemical Company. w hose works are near 
Buffalo in this country. 

I n  the exercise of h i s  pecu l i ar ability I know . of no 
one h is equal i n  t h i s  cou ntry. In considering an i m­
provement for a chemical process he first carefully 
studied the subject from books, and then laid down a 
course of investigation which he contin ued unti l  suc­
cess crowned his efforts. H is reputation wi l l  grow as 
the years pass by, and the science of the world has met 
with a serious loss in h is  u nti mely death. 

. ' . J .  
" DON COYOTE." 

BY PROF. eRAS.  FREDK HOLDER. 
One of the i n teresting and t y pical anim als of the far 

West is the American wi ld dog, lowland wolf or coyote, 
Canis latrans, it bei ng known u nder these and other 
t it les. Whi le a very comlIlon animal ,  i t  is  rarely wel l  
figured in the books, and is  made to look IlIore fox l i ke 
than wolfish . A wolf t h e  coyote is, a lowland forlll , 
and every tra veler through the West who h as wan­
dered from the beaten paths or visited small p laces 
knows it  wel l .  

The accompanying photograph gives a very correct 
idea of a young male two- th i rds grown.  In general ap­
pearance it resembles the typical wolf, the fur being a 
d u l l  yel lowish gray with dark, even black. clouded 
spots ; beneath it is sometillJes reddish and wh ite. 

The coyote is virtually a wild dog and breeds with 
the domestic dog, and dogs will often refuse to injure 
the female coyote. The writer observed this  once on 
the mesa near Pasadena when i n  full  chase after a 
coyote with a pack of grey and stag hounds. One of 
the dogs reached the game, but i n stead of seizing i t  as 
usual ran along by the side of the coyote, w hich was a 
female. H u xley contends that there is no material 
difference between the s k u l l  of a coyote and that of a 
dog, and a cross bet ween a col l ie  and an Eskimo dog 
prod uces a very fair coyote. so far as appearances go. 

.. Don Coyote " is  essential ly a n ight  animal ,  and Ill y 
observations of the l iv ing ani mal were made chiefl y ill 
the saddle in f u l l  chase after him i n  the d u l l  early 
morning. and I can comIllend his  speed, w h i ch is  
greater than that of the fox. Wben the sun goes 
down Don Coyote comes out of his haunts in the foot­
hi l ls  and wanders down around or into the settlemen ts. 
He l ies in the spurs of the h i l l s  and mountains in  
Southern Cal i fornia, as  in the San Gabriel Val ley, i n  
some safe and inaccessible poi nt,  and surveys the 
country, his  vis ion perhaps directed to some hen roost 
or the home of some fat turkey. At such ti mes I have 
occasionally seen h i m .  his fur an al lllost perfect protec­
tion in  its resem blance to the rocks that s u rroun ded 
h im ; and that he recognizes this was shown in one i n ­
stance when I rode w i t h i n  thirty feet of one, pretending 
to look directly ahead , but  watching him out of  one 
corner of my e ye . H e  crouched as I approached , and 
seemed confident that I did not see h im i mpercept ib ly  
moving, ever keeping h i s  head pointed to ward me ; 
and few woul d  have recognized in the gray rock a 

coyote. 
On the outskirts of Pasadena, a city of fifteen thou­

sand
' 
i nhabitants, where my o bservations have been 

made, I often hear his weird ventri loquistic yel p in 
the deep- wooded Arroyo Seco, where the wi ldcat and 
lynx also roam.  He comes bold ly  up the bordering 
streets, evading the dogs the best be  can ; now g iv ing 
them a w ild chase, then stopping i n  some vacant lot  
and defy ing the town, and with head aloft yelping to 
the moon. At such t imes. owing to the ventri loquistic 
quali ties referred to, one coyote can create the i m­
pression in the m i nd of a householder or camper that 
he i s  surrounded by a pack ; the yelps cOllle i n  such 
quick succession that they fairly overrun on e another 
and seem echoed back and repeated fro lll every h i l l ,  
rock, and bl uff. In th is  way a single coyote w i l l  arouse 
the people as he sneaks along, every dog on the alert, 
yet on the morrow the remains of some plump turkey 
wi l l  be fou n d  in the road telling the story of this crafty 

foeman. 
I n  such trips the coyote is generally alone, and I 

ha\'e lIIet h im on the  outskirts of the town, s l inking 
home in  the early  mornin!!', perhaps under the pro­

tection of the heavy fog. Often there is  a llI i rage, and 
at a distance of a few h undred feet Don Coyote looks 
as large as a sheep loom i n g  up ill the m ist. Generaliy 
he stops, t u rns, and stands a rigid picture for a mo­
ment, perhaps wond ering what the moving object is,  
then convinced that it is an enemy. he  turns and runs 
for the P uente Hills w i th marvelous speed . I give 
Don Coyote credit  for m uch intell igence, as on one  oc­
casion at least be led 1l0Qnds and horses out of the 

© 1899 SCIENTIFIC AMERICAN, INC.



NOVEMBER 25,  1 899. 
way to a barbed· wire fence, pa�sing under it himself 
but witnessing the cOlu plete demoralization of the 
h unt as he bounded away. 

W h i le the coyote h u nts sin gly in towns or villages, h e  
ru n s in pac ks i n  the open ,  a n d  it is here that he demon­
strates his  skill  and c u n n i n g. A friend of llI ine ob­
served a pack of coyote.s on the edge of the desert m an­
ipu lat i n g  a jack rab b i t. 'r hey swept across the country 
in a l i n e, soon starti n g- a hare, then formed i n  two 
paraJlel l i nes about 200 feet apart. There was a regular 
p lan of action , and none of t h e  coyotes see llJ ed over­
excited, but when the h a re was sta rted they w heeled 
i n to co l u m n s  l i ke so l d i e rs,  t h e lead i n g  coyote running 
at. the t o p  of h is speed .  Aftet' a fe w mom ents h e  
dropped to the rear a n d  a fre sh coyote took t h e  l ead ; 
and t h i s  was kept up u n t i l  t h e  h are was run down. 

CAMERON 'S BRANDING INSTRUMEN T . 

T h e  chase was a si l ent  one.  This llI ethod recal ls the 
w i ld dogs of A ustral ia ,  or  d i n go.  

\V h i l e  t h e  coyote i s  i n var i ab l y writ t e n  down as a 
coward , and i t is true t hat e i t h e r  si ng l y or i n  packs h e  
w i l l  n o t  attack llI an o r  beast larger t h a n  h i mself. w h e n  
('ornered he i s a v ic ious fi g- h ter. I h ave seen one 
fight off a pack of grey h o u n ds, wou n d i ng them so th at 
to save the dogs the  h u n tel' was obl iged to fi n i s h the 
a n i mal. The coyo te i l l  this  �ase h ad run at l east t wo 
m iles at race-h o rse speed , and when rE'ach ed by t h e  
hunters was backed u p  aga i n st a rock,  snappin g  his 
jaws at h is crazed antago n i st. h is teet h  sounding l i ke 
a .· teel trap as they came toget her,  and t ak i n g  a p i ece 
of flesh when ever t hey hit the tllark . 

Seven or e i ght years ago Southern and Cen tral Cali­
fo rn i a  alJO u nded i n  coyotes that to a certain extent 

an n oy ed the rancher. A senti men t was grad u a l l y  

worked u p  a g a i n st t h e  ani mal,  so suc cessf u l l y , i n deed, 

that the S tate l egis lature passed an anti - coyote act,  
putti ng a price u po n  his head or scalp. I h ad the te­

m e l' ity to oppose this and at the time made several ap­

peals for the an i mal th roug h l ocal papers and The San 

Francisco C h ronicle, pointing out  the reasons.  I was 
ev i den t ly i n  the m i nor ity, b tl[; t i m e  h as sho w n  t.he 

fal lacy of k i l l i n g  a l l  the coyot es, and t.he act,  which 

bade fa i r  to ban k r u pt the State, was re pealed , and th e  

coyote is once more i n creas i n g , t ho ugh i t  w i l l be y ears 

before he w i l l make th e welkin ring as of y ore , My ar­

g u m ent, espec i a l l y appl ied to th e loea l i t ies m e n t i o ne d ,  

was that a s  t h e  coyote was t he on l y e n e m y  of the 

jack rabb it and grou n d s q u irre l , h i s destruction 
by wholesale w o u l d  res u l t  i n  a vast i n crease of 
rabb its and squ irrels.  I also po i n ted o u t  that a 
scalp boun ty in Cal i forn ia  would open up frauds 
in n u m erab l e , and that coyotes would be extertu i tt ­
ated i n  Cal iforn i a, then i m ported from Arizona, 
N e w  Mexico an d Utah ; and t h i s  was the case. 
Coyote k i l l i n g became so profi table a business 
that wany m e n  devoted t hemselves to it, and a n  
i ncrease i n  the pests, jack ra b b i ts and ground 
sq u i rre ls was soon noticed ; the law was repealed , 
but  not before the tax payers of Ca l iforn ia were 
looted to a large am ou n t. 

The jack rabbi t , a famo us g ird l er of young trees 
and an al l-arou n d enemy to th e agricu ltu'rist, 
without a redeem i n g featu re, is th e natural food 
of the coyote, w hich d oes not disdain the gro und 
squirrel. The coyote is also a s n ake eater, even 
attacking the ratt lesnake ;  i n  a word,  he is a val u­
ab le  scavenger and an ani w al to  be preserved . It 
i s  true he has a weakness for t u rkeys and ch ick­
ens, and somet i mes dines u pon smail lambs on the 
ed ge of large flocks,  yet th e losses are i n consid er­
a b l e  cO lu pared to the ravages t h e  rab bi t s are gu i lty 
of i n  t h e  San Joaquin an<l San Ga bri e l val leys and 
wh ich  they would accomplbh i f  not k e p t  down by 
t h e  coyote. 

Don Coyote can be tame(l, and 1 k n e w  or one 
instance where a herder kept on e  that was appa­
rently as tame as a dog. The n ear all ies of the 
coyote are th e  mai kongs or crab-eat i n g  dogs of 

South America, that hunt in packs and resemble 
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the coyote i n  appearance. 'I'here are several species i n  
South A merica that ca l l  to m i n d  t h e  coyote, a s  the 
Guara Can i s  j u  batus , a l arge, powerfu l, ferocious dog­
wolf five feet i n length . Like 

"
the coyote, it frequents 

the lowland cou n tries,  especial ly  i n  Paraguay. 

• ' e  • 

AN IMPROVED BRANDING INSTRUMENT. 

Our  I l l ustrat ion s represent an i m proved device for 
bran d i n g  and marking the ears of animals and sim u l · 
taneous l y inj ect i ng an i ndeli b le  fl u i d  into the wound. 
'I' h e  d evice has been patented by \Valter A. Cameron, 
i:3tacey, Mont.  

Fig. 1 is a perspect. ive v ie w of the com p lete i nstru­
men t ;  Fig . 2 is a partial sect ion ; an d  Fig . 3 is a cross­
sectio n  taken j ust above the mark ing devices . 

The branding instrument consists of two levers 
ph'oted together and provided w i t h  jaws. On the 
lower jaw a soft metal i mpression b l o c k  is  sec u red ; a n d  
on the u pper jaw a block is carri ed, h a v i n g  a chamber 
com Ill un icating by means of a t u be w i th a reservo ir  
contai ning the i ndel ib le fluid.  The tube incloses a 
p l un ger opemted from the u pper lever and is p rovi ded 
with l ateral ports at its u pper and lo wer ends. The lower 
ports perlll it the l iq u id to flow i n to the chambered 
block when th e plu nger i s  rai sed ; and the up per ports 
perm i t the l iq u i d  a bove the plunger to be forced back 
i nto the reservoi r . 

Symbol -carry ing  plates (Fig. 3) are rem ovably se­
cu red to the cham bered block. The sym bois consist of 
letters, figu res, or other characters, and are formed of 
t u b u l a r  p i ns . 

In usi n g the i nstru ment, the l e vers are operated to 
separate t h e  j aws. By reason of t h i s  motion ,  t he 
p l u n ger w i l l  be dra w n  u p ward to perm i t the l iqnid 
frolll the res E'rvoir to flow i n to the chamber. A fte r  
p lac i n g the i m pression -b lock carried b y  th e lower ja w 
a gainst the ou ter side of the a n i m al's ear, the levers are 
o perated to force the t u b u lar pins i n to the ear, thereby 
causin g  the p l u n ger to i nject l iq u id i n to the wo u n d . 

A spring wit h i n  the tube holds t h e  p l u nger normally 

below the lower ports, so that the liquid w i l l  l Jot 
escape when t h e  device is  rIOt i n  use . 

.. . .  I .,  

A SIMPLE SL IDE-VALVE FOB. STEAM-ENGINE S ,  

'l' I I P  i l ll pro\-ed s l ide v a l v e  w h i dl forms t h e  s u bject o f  
O ll r  engravings con sists of t wo parts , a d istri b ut i n g 
valve, A, and an i ndependently movable section,  B, 
i nterposed between the  ports of the cyl inder and the 
d i st r i buting-val V", A .  The d i stri bu t i n g- val ve i s  i n de­
pend en t ly a dj u �ted by a stem , J, pass i n g  t hrough a 
s l eeve, K, co n nected w i t h  t he sl ide-sect i on ,  B. a n d  with 
the eccel1tr ic. T h e s leeve , K� i s  off�et i n  the  forlll of  
a n  arJ tl ; w h i l e  the s t e m ,  J, extends straight t h rough 
the offset. 'I'wo i ndependent. connectiol1s are th us 
obtained for work i ng t h e  parts of the com poun d val ve 
together or separatel y . 

'rh e  d istri b u t i n g- v a l ve is formed w it h  a large ex­
h aust- ch am ber o pe l1 i n g i n ward l y  i n  the m i d dle an d 
t h rough ports n ear its ends, and with t wo i n d uction 
ports opening i nto the steam-chest to a d m i t  steam 
th rough the passages, G, F, D, C, into the cylinder 
ports . 

T h e  d istr ibuti l1g-_valve rod , J. as sho w n i n Fi g. 3, 
representing a side view of the val ve-sh ift ing m echan­
ism,  i s  jointed tu the u pper end of a lever fulcrumed at 
i ts  m idd le to an arm and connected at its l o wer end 
w i t h  a rod p i voted to an adj usti ng lever ; t h e  upper 
end of the arm i s  connected with the eccen tric rod . 

When the ports are in the position shown in Fig. 1 ,  

Photograph b y  Ilre " ster, Ventura, Cal. 
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steam enters through the proper induction opening aud 
passes through F and the port communicati ng  there ­
with into the cylind er, forcing the piston to the right. 
The steam is expelled through the other cyl i nder- port, 
throu gh C, th rough th e  center exhaust chamber, 
thro ugh E, to exhaust, H. When the rods are together 
moved to the right by the eccentric, the valve, A B, 
sh i fts to the right and the port, G, is over the left cyl­
i nder port, D is  over the other cylinder port, and l i ve 
steam passes through D to the cyl inder port, forci ng 
the piston to the left ; the steam passes out through 
th e left cyli nder port,  through G, to the central exh aust 
cham ber through E, to t h e  exhaust, H. To re \' el'se the  
motion of the e ngin e, the relation of the d istrib ut ing­
valve, A, and the s l i de- section ,  B, is changed by means 
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DAMERELL'S SLIDE-VALVE FOR STEAM-ENGINES. 

of  the rod , J, an d s l ee ve,  K; fOI' this purpose the dis ­
tr ibuting valve is  sl id to the right o n  the section , B,  as 
shown i n  Fig. 2, by means of t h e  sh ifti n g  mechanism. 
As before, the par ts ,  A and B, are reci procated by t h e  
eccentric ; but  G and C are n o w  changed t o  l ive ports 
and D and F to exhaust ports, w h i ch changes the di­
rection of the engine's motion.  T h e  valve is the inven­
tion of Henry Damere l l , Ludlow,  Mo. 

THERE are indications that in the near future mer­
Clll'y w i l l be one of the i lll Portant metal l ic  products of 
New South \Vales. Several tons of ore have been 
brought to S yd n ey , and qnantit ies of  i t  distri bu ted 
among the various govern ment departments, in order 
that it m ay be thorough l y  tE sted. S hould the resu lts 
of the experi menta l plant  wh ich is now bring bui lt  
prove satisfactory, t he quicksi l ver trade of the world 
wi l l  becollle revo l u t ion i zed , as the p oorest assays show 
the o r e  to be richer t h a n  those of the American an d 
S panish mines. The su bject is considered in the c u r­
ren � ll U lll ber of our SUPPLEME NT. 

.. .  W ' . 
T h e  C u rrent S u ppl e Ule n t . 

T he cu rrent SUPPLEMENT No. 1247 h as m any art i c l es 
of u n usual i n terest. •. The Lan d of th e  Boers " is an 
i l lustrated paper deal i ng w i th some of the in terest i n g­
scenes i n  t h e  Transvaal . " A  Prob lem i n  American 

Anth ropology " is by Prof. F. W. Putn a m .  . .  Re­
cent 'York Again st the Gypsy Moth " describes 
the wonderf u l  fight w h i ch is  being waged i n  
Massach usetts agai nst t h i s  i nsect pest. . .  E x­
peri lll ents w i t h  H i gh Frequency C urrents at t h e  
Charlot ten burg Techn i ca l Schools " is an art ic le 
i l lustrat i n g some curious  experimen ts . . .  Electr i ­
ca l Propuls ioll at Tou rs " is an article describ ing 
the Diatto  system, which b i ds fair to rival th e  
u n dergl'ound t rolley.  Sir  Will iam W hi te's splen­
d i d  address o n  • .  Mechani cal Science, " before the 
British Assoc i at ion , i s  concl u ded i n  t h i s n U l ll ber. 
" The Sch n eider- Canet N a\-al T u rrets " describes 
the bar bette t u rrets 011 t h i s  system for the i ron ­
clad " Marceau . "  • .  Report of the C h ief of the 
Bureau of O rd n a n c e " i s  the an n ual re port o f  A d ­
Ill iral O'Nei l .  " American Rai lroads, " b y  George 
H. Dan ie ls, is con c l u d e d  in t h i s  n U lll ber. 

(J o n telitM .  
O J l u 8trated articles a r e  m arked w i t h  a n  asterisk.)  
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RECENTLY PATENTED INVEN T I ONS. 
A gric u l t u ral I lllplcnl c nt s .  

POTATO-PLANTER.,-CORNELIUS HaNsoN, Belding, 
Mich. The planter is adapted either to be drawn by 
borses or propelled by a motor It opens furrows, drops 
potatoes in the furrows, and covers the potatoes . The 
features of novelty are the valve mechanis.m for convey 
ing the potatoes into the furrows and devices for 
throwing the valve mechanism into and out of connection 
with one of the transporting. wheels of the machine. 
Tile potatoes are fed preferably by hand and are planted 
by the machine in two rows of hills, three feet apart. 

Bicyc l e -,! p p l i a nc c s .  

BICYCL E·SUPPORT.-SAM UEL M. MILLER, Mason 
City. Ill .  The support can be readily attached to any 
bicycle-frame, and "ustalns the bicycle after a rider has 
dIsmounted . When not required the .• upport may be close­
ly secureel to the lower main tube of the frame, ant of 
the path of the perlals.  The supporting-rod is prevented 
from moving or rattling wben locked to the frame and, 
when lowered, is maintained at an angle to one side of 
the bicycle. 

BICYCLE. - ANDREW C. NYGAARD. Rawlins, Wyo. 
This is a novel form of chainless bicycle, the pedal·shaft 
of which is provided witb a gear-wheel formed with two 
series of teeth adapted to engage a double pinion, wtlich 
transmits the power to the rear wheel. At the optIOn of 
the driver eIther series of teeth of tbe pedal-shaft gear­
wheel can be engaged with the corresponding series on 
the pinion . A change in speed can thus be readily made 
by the rider, whenever it may be desirable. 

SADDL E.--FREDERICK C .  AVERY, 6363 Greenwood 
A venue, Chicago. Il l .  The saddle is of that form having 
a comparatively rie'id seat por tion t� sllstain the YI.'eight 
of the rider, and an elastic pommel. The invention pro­
vides a substantial spring witb supports to limit tbe 
action of the pOlllmel in i ts up-and-down motion . The 
tension on the pommel-spring can be so adjusted as to 
suit the requirements of the rider. 

E ngi lleerl llg-I mpro v e lnents. 

BOILER. - TRUMAN CHAPMAN ,  Concord, N. C. 'I'he 
circulation of this boiler is enhanced and the heating of 
the water rendered more thorougb by means of manifolds 
communicating with the boiJer and connecting with one 
another by pipes passing through the fire-box and com­
bustion-chamber of the furnace. The arrangement of 
the tubes insures effective heating and circulation with­
out the necessity at' piercing the boiler- shell at a great 
number of points. 

SPE ED REGULA'rOR FOR EXPLOSIVE-EN-
GINES. -GUSTAvE VICTOR LEON CHAUVEAU. 163 Ave­
nue Victor Hugo, Paris, France. rrhis valve.operating 
mechanism for automobile hydrocarbon-motors. com· 
prises a movable part or hook mounted to oscillate and 
operatively connected with the valve, and an oscillating 
tappet normally in the same plane as the hook, so that 
the tappet will engage the hook and actuate the valve. 
The hook and tappet are relati vely movable length wise 
of the axis of oscillation. A governor shifts the parts 
to cause the tappet to miss the hook in case of an ex­
cessive speed. The mechanism is eo located as to be 
examined, lubricated and repaired with m ore facility 
than has hitherto been possi ble. 

PISTON-ROD FOR STEAM-PUMPS. -PERRY S. 
HOUGHTON, Lindsey, Penn. The rod has a core of iron 
or 8tecl� which is provided with annular grooves or re­
cesses. A rod proper formed of brass or bronze incloses 
the core and is cast integrally around the core and has 
portionEZ run into the gr'ooves and recesse� to for'll a 
compact inscparable mass. A piston-rod thus formed is 
not liable to break, bend, or spring when in use. 

McclI a nlcal Deviccs. 

VENDING-MAC HINE. -GEORGE E.  FORD, Room 17, 
Hermitage, Gran d Uapids, )[icb. 'rhe object of the in· 
vention is to provide a coin-operated machine in which the 
goods to be sold are di.played so that they can be selected 
by the customer, but without the pos.ibility of their being 
removed before th� proper coin has been depOSIted. A 
flexible guard or sbield is employed, which is adapted to 
be manipulated by the hand of a cnstomer and by means 
of which he is able to select and remove the article he 
desires, but without actual manual contact therew i th and 
without the possibility of surreptiou.ly abstracting it. 
The form of shield used is a pocket or mitten, adapted to 
receive the operator's hand and to be thrust into the 
chamber containing the goods. 

CARHIER. --IRVIN PRIBBLE, Topeka, Kans. 'I'he 
invention is an improvement in overhead carriers and is 
especially designed for use with dredging-buckets. The 
carriE'r runs on cables arranged at an inchne. A stop is  
provided at the lower end of  the incline to engage and 
hold a calTier while the bncket is being lowered to be 
filled and while it is being raised. The bucket or its BUp­
llorting device is provided with means which engage the 
carrier and at the same time release it from its anchor� 
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spriug-pressed lever pivoted on the slide engages the dog 
to operate it. The wrench is designed for use on pipes, 
nnts. and other o bjects, and can be coarsel.y and finely 
adjusted. 

BOOK-COVER-SHAPING MACHINE.-DANIEL J. 
MUNN, Brooklyn, New York city. 'I'he purpose of the 
invention is to provide a macbine designed to give tbe 
desired sbape to the flexible back of a book-cover before 
the binding up of the leaves, instead of shaping the hack 
by tools after tbe insertion of tbe leaves. The machine 
comprises a heated former over which the cover-back is 
stretched. Movable jaws operate in conjunction with 
the former to engage the cover-hack, at the junction of 
the cover-sides, to form permanent recesses or creases in 
the back. 

�u.$ine.$.$ ani! "';lP er90nal. 
The charae jor insertion unde r  this head i s  One Dollar- a 

line jor each insertion :  about eiQht words to a line. 
A dvertisements must be received at publication office 
as earLy as Thursday mO'I"nino to appear in the !oUOrto. 
img 'Week's issue. 

Marine Iron Works. Chicago. Cat.alogue free. 

; ,  U. S." Metal Polish. Indianapo lis. Samples free. 

Gasoline Brazing Forge. Turner Brass Works Chicago. 

Yankee Notions. Waterbury Button Co., W aterb'y,  Ct. 

Handle & Spoke Mchy. Ober Mfg. Co. , Chagrin Falls, O. 

EJECTOR Macbine Work of every description. Jobbing and reo FOR BREAKDOWN FIREARMS.- pairing. The Garvin Machine Co. 141 Varick St .• N. Y. CHRISTIAN A. FISCHER, Grand Forks. N. D. The 
ejector is designed not to eject a cartrid�e-shell ulltil the Ferracute Machine Co., Bridgeton. N. J . . U. S. A. Full 
hammers are at full-cock. The ejector-hammer operate. line of Presses . Dies, and other Sbeet Metal Machinery 
in conjunction with a spring-controlled slidmg sear and 
a plunger. A firing-hammer is arranged to operate the 
plunger : and a .pring-controUed trip-rod operated 
from the plunger is arranged to release the sear from the 
hammer when the gun is broken. 

BRICK-MOLD SANDER.-ELSON T. BENNETT. To­
wanda, Penn. In the ordinary brick-mold sander it is 
necessary to feed the molds into the machine singly, and 
at the proper time so that there will be no interruption 
in the feeding. It is also necessary to rap the hoxes 
by hand in order to remove the surplus sand, and to 
feed the molds by hand. The present inventIOn, so 
far aM possible, renders this work automatic, so tbat 
the only hand-work reqUIred is the feeding of the 
molds to the machine. After sanding, the mold is auto· 
matically inverted and rapped. whereby the surpl us sand 
is It'moved. The molds are supplied as may be con­
venient. 

H AIR-PICKING MACHINE.-EDGAR BEERS. George . 
tOWIl, Conn. This machine prepares the hair in 
sheet form as it comes from the rope without breaking 
or tearing. The machine com prises a seIies of feed­
rollers, each two pairs of which are operated by a rock­
shaft. Pickers operate forward of the feed-rollers and 
are connected with the rock-shaft by longitudinally­
adjustable links. Endless carriers convey tbe material 
from one pair of feed-rollers to another. By means of 
a clutch mechanism, the pickers and feeding devices 
operated by the shafts may be thrown out of operation 
when desired. 

LIBRARY OR PARCEL CONVEYOR. - PHILIP 
REICH, Cincinnati, Ohio. The mission of the library 
and parcel servitor is automatically to convey books 
back and forth between their shelves and a central 
. .  desk �' either upon the same floor or other floors, and 
simultaneonsly to register the taking ont and return of 
every book. All this work is performed within a 
minute by means of conveyers and of electrical circuits 
connected with a central switch-board. The invention is 
also adapted for use in insurance and railroad offices, 
music-publishing house", and department-stores, where 
file· boxes or similar parcels are handled. The system 
dispenses with step-ladders and superfluous help con­
nected therewith. The shelves and desks can be com­
pactly arranged so as to save space and rednce <>x­
penses. The invention requires no remodeling of 
buildings. 

Miscellane o u s  I nvcntions. 

BOTTLE.-PHILIP J. FRIEDRICH, Coytesville, N. J. 
This non-refillable bottle is fitted with a simple means 
to prevent the ou tflow of liquid should the bottle be 
inverted. This means is also designed to act as a stop­
per or val v., to relieve the main valve of the pressure of 
any small amount of liquid which might be in the bot­
tle, during an attempt to refill by inverting the bottle in 
liquid. A tube permits the entrance of air while pour­
ing liquid from the bottle, the tube being provided with 
a valve to prevent refilling therethrough. 

AMALGAMATOR.-JOHN .IiI. HOLMES, Glens Falls, 
N. Y. The amalgamator comt,rises a pulverizing-drnm 
with an inner and an outer sheet-metal shell, the inner 
one being corrugated to provide It series of ribs. A 
mul ling-cylinder longitudinally corrugated is arranged 
WIthin the inner shell and is adapted to engai(e with its 
corrugations, whereby the f(,tation of the shell will 
cause the cylinder to revolve. Steam is directcd throuS!h 
the peripheral passages formed by the corrugations of 
the inner shell .  The corrugations form a series of heat­
ing-tubes and take the place of gear-teeth. 

WATEH-FEED APPARATUS. - JOHN ![ORRISON, 
Duhuque, Iowa. The object of this invention is to pro­
vide a stock watering-trougb in which the water will be 
kept warm in winter. A large tank provided with a 
suitable heater contains near its bottom a small reservoir 
whicb is coilllected through the sidc of the tank by 
means of three hol low bolts -two at the top and one at 
the bottom-with a watering· trough . 'I'he uppermost of 
the three bolts, which is above the water level ,  serves to 
keep the water in the reservoir at atmospheric pressure. 
An automatic float valve admits water to the reservoir 

IJT Machinery for R.R. contractors, mines, and quar· 
ries, for hOisting, pumping, crushing, excavating, etc . .  
new or 2d-halld. \Vrite for list. WilIts Sbaw. Chicago. 

Inventions developed, designs worked out. Thorough . 
ly equipped macbine shop and foundry. Heavy or l ight 
machinery made. Ruggles M achine Co" Pou ltney. Vt. 

The celebrated " Hornsby·Akroyd " Patent Safety O i l  
Engine is built by the De La Vergne Refrigerating Ma. 
cbine Com pany. Foc.t of East 138th Street. New York. 

'11be  best book for electrICians and beginners in elec. 
tricity is . .  Experimental Science." by Geo. M. Hopkins. 
By mail, $4. Munn & Co . .  publishers, 361 Broadway. N. Y. 

Ten Weeks for 10 Cents. 
That big family paper, The Illustrated Weekly. of Den­

ver. Colo. (founded 1890 ) .  will be sent ten weeks on trial 
for 10c. :  clubs of six, 5Oc. : twelve for $1. SpeCial oil'er 
solely to introduce it. I�atest mining news and i I Iustra· 
tions of scenery , true stories of love and adventure. 
Address as above and mention SCI. AM. Stamps taken. 

If]r' Send for new and complete catalogue of Scientific 
and other Books for sale by MUIln & Co . .  361 Broadway. 
New York. }i'ree on application. 

HINTS TO CORRESPONDEN'rS. 

N alllcs and A ddl'css must accompany all letter, 
or no attention will be paid thereto. ThIS is for ow 
information and not for publication. 

n c fcrcnccs to former articles or answers should 
give date of paper and page or number of question. 

I n q  u i ries not answered in reasonable time should 
'oe repeated : correspondents will hear in mind that 
some answers require not a little research, and .. 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

B II ycrs wisbing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the -same. 

Sl.cclal 'V .. l t t c n  I n fo rlll a t i o n  on matters of 
personal rather than general interest cannot be 
expected without remlmeration. 

Sclc n t i li c  A nl erh' a ll  S l I p p J c lll c n t s  referred 
to may be bad at the office. PrIce 10 cents each. 

R o o k s  referred to promptly snpplied on receipt of 
price. 

U l ne r a l l<  eent tor examination should be distinctl) 
marked or labeled. 

(7761) M. F. K. asks :  1. What resistance 
is neccssary in a 52 volt cnrrent of say 5 amperes, to re­
duce the voltage to 4, 6, and 10 volts respectively and 
what rule is applicable in such a case ? A. This problem 
is solved by Ohm's law C =E-+-R or CR=E. In this case 
C = 5, and E = 52. 'rhen R = 10'4 ohms ; 5 amperes will 
flow when the resistance in the circuit is 10'4 ohms. Now 
to find the point from which to the other pole the drop 
will be 4 volts. Thc drop through the rest of the circuit 
mnst then be 48 volt.. Solve as before with 48 in place 
of 52. The result is 9'6 ohms. With 9 6 ohms in the ex­
ternal resistance the drop in tCIe rest of tbe circuit is 4 
volts. Proceeding m the same way for 6 volts, you will 
find 9'2 ohms ; and with 10 volt., 8'4 ohms as the 
resistance required. 2. If a wire is connected to 
the two wires of a 52 volt multiple circuit, it causes a 
e-hort circuit; why docs not an incandescent lamp cause 
the same resnlt ?  A. 'I'he resistance of the lamp is bigh 
enough to allow the proper current to flow for heating 
the fi lament to incandescence only, but the resistance of 
the wire is so low that a current flows which is able to 
heat the wire above its melting point. If a piece of wire 
were taken which has the same resistance as the lamp 
filament, there would be no burning out of thc wire. 

ing Rtop, so it can be drawn up its inclined track Lo the when the level is lowered, and a constant circulation of 

desired point. warm water into the trongh is maint.ained throngh the 
other hollow bolts. 

(776:-l) J. A. K. a"ks : 1. W ill you k i n d l y  
inform m e  o f  a simple method t o  take fluoride o f  am­
monia, the crystals, and trelt it so as to contam a small 
portion of hydrofluoric acid? Then dry all so as to form 
powder or nearly so. A. If you heat fluoride of am­
monium mixed with sulphuric acid in a dish of platinum 
or lead. you will produce the hydrofluoric acid w hich we 
understand you to mean. You must not do this where 
any of tbe fumes can be inhaled by any one. You cannot 
dry the result since this acid absorbs water most greedily. 
Nor can the acid be kept except in lead or hard mbber 
bottles. It is highly corrosive and very dangerolls to 
have around. 2. What is the best fatty oil to d issolve 
ret:':dn in so it will not become too tacky ? A. rrnrpen­
tine is the best solvent of resin. A mixture of tnrpcn­
tinc and kerosene may be 80 proportioned with resin as 
to make a non-tacky compound. 

WEIGHT AND PRESSUHE RECORDING APPA-
RATUS .-EnwARD 1tiCGAIWEY, Bellefonte, Penn. The 
invention proviflcs a simple, electrically-controlled appa. 
ratu., by means of which the weight of objects or their 
pressure can be accurately recorded ut any point  near to 
or distant from the weighing-scale and by means of 
which the time and trouble of manipulating weights and 
poises are avoi ded. The weight is taken without per. 
ceptible movement of the scale.beam1 tllUe- causing little 
wear on the parts and simplifying' the construction . � permanent record of the weight is made, bence t.here I, no liability of mistakes. 

WRENCH.- REINH OLD KLATT Strong City. Kans. 
The shank of the wrench has teeth along its rear edge 
and a fixed jaw upon which a movable jaw is fitted. A 
screw-rod is pivotally connected with t.he movable jaw. 
A locking-slide separate from the movablc jaw surrounds 
the shank amI is provided with a longitudinal opening in 
which the rod is  loosely received and with separated 
Ahoulders, A nut  is held between the shoulders and 
screws on the rod. A locking dog on the rear of the 
slide has a tooth adapted to engage the shank-teeth. A 

Designs. 

BO'l'TLE.-.ToHN SmilES, Anderson, Ind. Thc bottle 
is triangularly shaped in cross-section, being made up of 
broad fiat Hides or panel". with narrow pancls break­
ing the angles betwcen them. 'rhe broad panels con­
verge to a point at their top, while the narrow panels 
diverge to correspond. Tbe neck of the bottle is 
cylindrical, having a rib about midway bet'ween its ends 
and a .honlder at its juncture with the body. 

CO'VER-DISII .-RoBERT L JOHNSON, Hanley. Eng­
land. The leadintr features of the design consist of 
flnt.ed nndulating 81<lc pallf�ls on the body and cover and 
embossed cnrtain en d panels separating them. The 
minor featnrcs consist of fo1inte handIes on the body 
and cover 3TH) fancy oorder ornamentation on the 
same. 

NOTE. --Copie8 of any of these patents wil l  be furn­
ished by Munn & Co. for ten cent. each. Please state 
the name of the patentee, t.itle of the invention, and dale 
of this paper. 

(776;) M .  C. asks : 1 .  In regard to the 
record of the gramonhone I wish to know if sound could 
be reproduced from the zinc disk on which the sound 
wave is first eched, as well as from the ordinary record 
which is made from the zinc disk? A. Yes, except that 
there would be a metal lic, harsh qualitv given to the 
sound by the scraping of the stylne over the zinc. 2. Is 
the record made dIrectly from the zinc disk or is it made 
from a mould which is made from the zinc disk ? As for 
instance1 in stereotyping. a mould il"l first  made from the 
type and the plate is then made from tlw mould. A. rrhe 
record mnst he made frolll the mould which has been 
made fl'Oll1 the zinc disk. A coVy from thc :dne dirccUy 
is . the int3g-lio _ of the orightall and reverses its tracing 
completely. It ronl<l uot be employed for reprodncing 
the original sonnd. 

NOVEMBER 25,  1 899. 

TO INVENTORS. 
An experience of fifty years, and the preparation 

of more than ODe hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents. and to possess 
unequaled facilities for procurIng pateuts everywbere 
A synopsis of t.he patent laws of the U nited States and 
all foreij!u count�ies may be had on application, and per· 
SOIlS contemplatIng- the securmg ot' patents. either at 
home or abroad. are invited to write to this office for 
prices, which are low, in accordance witb the times and 
our extensive facil it ies for conducting the business, 
Address MUNN & CO., office SCIENTIFIC AM ERICAN. 
361 Broadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

NOVErlBER 14. 1899.  
A N D  B A C H B B A R  I N O T Ii A T D A T B.  
l .See Dote a t  e n d  of list about copIes o f  t hese patents. 

Advertising- apparatus, G. L. Farwel l .  ' . . .  0 . . . . . . .  636,783 
Agricultural implem ent, E. E. Whipple . . . 636.878 637,190 

�:� g�:�:: �·s��,rtf�����.� : : : : :  : : , : : : : : :  : : : : : : : :  � : : : : .  �:gg� 
Air brake hose coupling. automatic. H. E. Park-

inson . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 · . . .  . . . . . . . . . . . . 637.021 
Air compressor. hydraul ic ,  L. E. Mitcben . . 637.144 
Ala-rm. See Bicyc le  alarm. Burglar alarm. 
Alarm syste m ,  e lectric. R. R. May . . . . . . . . . . o • •  _ . '  o .  636,910 
Animal trap . . 1. J. J ohnson . . . . . . . . . . . . . . . . . . . . . . . . fl36.001 
Animal trap. W. S. Vankirk . . . . . . . . . . . . . . . . . . . . . . . . 636,870 
Apparel .  balanced floating, G. D. Burton . . . . . . . . .  686.S93 
Axle and axle box, Wells  & MorrIlL . . . . . . . . . . . . . . . 636.876 
Axle box, R. R. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636.955 Axle. vehicle. H. C. J ones . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . H.'1H.807 
Back pedaling brake. Stem & Dunlap . . . . . . . . . . . . .  637.178 
Bag fastener, P. M. Bang . . . . . . . . . . . . . . . " . . . . . . . . . .  637.068 

R:�r���1o;��·, ��A�t.K?�facbern: : : : : :  : : : : : : : : : : : : . ��¥:i�i 
Batteries, manufacture of electric. E. Baines . . . . 686.938 
Battery compound. electric, H. Blumenberg. Jr . .  637.071 
Battery cups, m aking, F. G. Curtis . . . . . . . . . . . . . . . . . 636.956 
Beam shoe, W. C. Hanna, J r . . . . .  . . . . . . . . . . . . . .  . . .  686.982 
Bearing. antifriction, J. S. Ora.m . . . . . . . . . . . . . . . . . . . . 6H7.016 
Bearing, bal l .  �'. H. Heatb . . . . . . . . . . . . . . . . . . .  631,204. 637.206 
Bearing for cycles, bal l ,  �'. H. Heatb . . . . . . . . . . . . . . 6.�7.205 
Bedstead, iron folding, J. Montgomery . . . . . . . . . . .  637.146 
Bel l .  bicycle. E.  Ericson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,966 
Belt guide, E. Cayemberg . . .  _ . . . . . . . . . . . . . . . . . . . . . . . 6,�6.951 

ilmlL�:�:��l��: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �i:m 
Bicycle brake. G. N. Chase . . . . . . . . . . . . . . . . . . . . . . . . . .  6,,7,085 
Bicycle brake, C. L. Kindsfatter . . . . . . . . . . . . . . . . . . . 637,128 
Bin. See Ore bin. 
Bit. See Bridle bit. 
Boat, G. M. W aters. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637,052 
Boat bottom grating. L. Cailleaud . . . . . . . . . . . . . . . . 637,080 
Boiler. See Locomotive boiler. Steam boiJer. 
Boiler. B. W. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636.923 
Boiler safety plug, steam, C. E. Rboades . . . . . . . . .  6,,6.845 
Bolt fastener, J. Marx . . . . . . . . . . . . . . . .  . . . .  r)o.,)7 ,141 
Book, manifold sales, G. E. Doughty . . . . . .  " . . . . . 637 ,094 
Bottle or jar stopper, C. R. G. Hoverm ann . . . . . . . .  636,801 
Bottle stopper and sprinkler, combmed. W. W .  

Lowrey . . . . .  . . . .  . . .  . . . . .  . . . .  . . .  . .  . . . .  . . .  . . . .  . .  . .  . . .  636,821 
Bottle washing machine. W. T. Hawkins. . . .  . . . .  636,985 
Box. See Cartridge box. Coin box. Collapsible 

box. Hat packing box. 
Brace. See Corner brace. 
Brake. See Air brake. Back pedaling brake. 

Bicycle brake. 
Brake, L. Kintz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6R7.003 
Brake beam , 1\ E.  Carliss .. . . . . . . . . . . . . . . . . . . .  _ . . . . . . H36.755 
Brake shoe bracket, W. H. Ryer . . . . . . . . . . . . . . . . . .  , .  636.853 
Brake slack take up, J.  C. W ands . . . . . . . . . . . . . . . . " .  H36,874 

��:�f:b�'J:l\:���;Ath : : : : : : : : : :  : : :  : : :  : : : :  : : : : : :  : : : : :  �g¥& 
Broom bolder, Hu!,hes & Munger . . . . . . . . . . . . . . . . . .  637.208 
Bucket, dinner, G. Herburger . . . . . . . . . . . . . . . . . . . . . . 636,988 
Bundling machine. Hindley & Harding . . . . . . . , . . . .  637,207 
Burglar alarm, electric G. McGann . . . . . . . . . . . . . . . . .  637.012 
BurIal apparatus, E. B. Voorhees . . . . . . . . . . . . . . . . . 636,mm 
Burner. See Liquid fuel burner. 
Button. G. W. Dover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �36,960 
Button, collar. W. O. W heeler . . . . . . . . . . . . . . . . . . . : . .  637,189 
Cabinet and safe, D. N. Shoemaker . . . . . . . . . . . . . . . . 637,168 
Cacao butter. extracting, A. C. M. Rieck . . . . . . . . . .  636,849 
Caisson. mining. A. �'. Lucas . . . . . . . . .  , . . . . . . . . . . . . . .  637.187 
Calcium oxid, treating, C. Straub . . . . . . . . . . . . . . . . . . 686,865 
Calculating machme, G. & R. Schwarz . . . . . . . . . . . . . 637,167 
Camera, magazine, N. E. Marchand . . . . . . . . . . . . . . . .  68fi.823 
Cant book, C. Prouty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637,157 
Caps for explosive charges, device for applying 

protectors to fulminating, W. E. Miller . . . . . . .  6R6,9Ul 
Car coupling, rr. Cusick . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  636.957 
Car coupling, V. Erbach . . . . . . . . . . . . . . . . . . . . . . . . . . . . t)37,099 
Car coupling. B. Milch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.827 
Car door operating mechanism, freight. A. E. 

W itt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.880 
Car grip, coal, M. Jolliffe . . . . . . . . . . . . . . . . " . . . . . - . . . . . _ 636.004 
Car roof, E. C. Ewing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636.781 
Car switch, S. Parson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637, 154 
Car switch operatma- attachment, S. Parson . . . . . .  68'7,155 
Car washing apparatus. C. L. K line . . . . . . . . . . . . . . . .  636,006 
Cars, electrical bell ringer for street, Enz & Fet-

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " .  636.77B 
Carbureter, B. C. J. Anderson . . . . . . . , . ,  . . . . . . . . . . .  6.')7,062 
Card shuffiing m achine, J. M. Bowden . . . . . . . . . . . .  636,749 
Cardboard from leather stuff, manufacture of. G. 

Hrigalant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637,074 
Carpet fastener, W. E. Woozley . . . . . . . . . . . . . . . . . 637,193 
Can iage fan attachment, baby, Dammen & Berg-

quist.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,898 
Carrier trip head, J. Ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,834 
Cartridge box. F. M. Garland . . . . . . . . . . . . . . . . . . . . . . . . 636,978 
Case. See �'iling case. 
Casket. H. C. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " .  6R6.766 
Caster. '1\ B yers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637.079 
Caster, bal l .  K P. H. Carraway . . . . . . . . . . . . . . . . . . . . .  636.751 
Casting- aluminum alloys, 'V. A. McAdam s (re-

issue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 , 788 to 11.790 
Casting apparatus, bJast furnace. ��. E. Bachman 636.885 
Catalytic material. M. Schroeder . . . . . . . . . . . . . . . . . . .  636,925 
Cement, C. F. Lawton et a ! .  . . . . . . . . . . . . . . . . . . . . . . . . . 687.211 
Cement, plaster. etc .• composition for. C. StraUb. 636,866 
Centrifugal m achine, Evans & Goldsworthy . . . . . . 636,780 
Chain sprocket. C. E. W b itney . . . . . . . . . . . . . . . . . . . . . .  637.056 
Chair with automattcally changing seat, F. BeiL . 6.16.745 
Checkrein hook, J. L. Simpson . . . . . . . . . . . . . . . . . . . . . .  636.927 
Cheese moulding machine, J. B. Pecht . . . . . . . . . . . .  686.839 
Cbuck bone holder, J. W. Markey . . . . . . . . . . . . . . . . . . 636.82' 
Churn. J. B. NeuendorlL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637.014 
Cider mil l ,  F. Wayland . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637,188 
Cigar bunching machine fi l ler feedlng device, A. 

Ilu Bru!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.961 
Cigar making machine, F. Haehnel . . . . . . . . . . . . . . .  636.981 
Clay or gravel washing machine, Horr & Gib-

bons. . . . . . . .  . . . . . . . . . . . . . _ . . . . . . .. . . . . . . . . . . .  . . .  H36.9H5 
Clock. secondary electric, J. J. Stockall .  Sr . . . . . . . . 637,179 
Cloth cutter; C. A. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . 636.998 
('oelt ,  J. II. I.ieber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63ti,S1!l 
Coffee roaster. ] .. . '11. Eanes . . . . . . . . . . . . . . . . . . . . . . . . . 637,097 
Coin box. C. B.  Bishop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63H,947 
Collapsible box, lock bottom and top. G. L. John-

stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 686.806 
Collar and shirt protector, G. \V. Stauffer . . . . . . . . . . 6.16,804 
Collar, horse, J�. Hansen . . . ... . . . . . . . . . . . . . . . . . . . . . . . .  686,798 
Composing machine. J. D Co Chateau . . . . . . . . . . . . . .  637,086 
Confectionery. cbarging mechanism for coating, 

W. H. Weeks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637,05:) 
Conveyer, screen. O. J. Conley . . . . . . . . . . . . . . . . . . . . . .  6;)6.762 
Conveying apparatus . . r.  G. Delaney . . . . . . . . . . . . . . . .  636,768 
Conveying apparatus, '1'. S. l\liller . . . . . . . . . 637.142, 637.143 

6g��ih��rlria;���hi�·e��1! ·yOiliig·. : :  '. : '. : ���'.��� .t.� �¥:m 
Corn. separating germ from, J. �'. Phillips . . . . . . . . 63r.029 
Corner brace. W. W. Sherwin . . . . . . . . . . . . . . . . . . . . . . . 63/,217 
Cotton picker's spring spine supporter, S. C. 

Potts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637.156 
Coupling. See A i r  brake hose coupl ing. Car 

coupling. Thill  coupling. \Vagon coupling. 
Whiffletree coupling. 

Crate, knockdown and col1apsible. W. R. Am-
brose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637.061 

Creamer, centrifugal . . T. J. Berrigan . . . . . . . . . . . . . . . .  6.17.070 
Crushing" and pulverhdng machine, W. B. Folsom 687.0'76 
Cryntographic chart. \V. C. Van Horn . . . . . . . . . . . . . 637.049 
Cuff supporter, P. }�. Daniels . . . . . . . . . . . . . . . . . . . . . . . . ��6,7�5 
Cu ltivator. D. G-. Burl{hal't . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'16.7:>.3 
(�n l t. ivator and handle therefor, G. C. Avery . . .  fiB6.743 
Cupe} machine. A.  C. Cal l{ins . . . . . . . . . . . . . . . . , . . . . .  6.')7.081 
Curling tongs beat er . . 1.  C. :F'orsberg . . . . . . . . . . . . . . . . 6.'30.785 
Curtain,  A .  A. FrankL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 686,787 
Curtain stretcher. l ace . .  T .  Klemenz .  . . 6..)6,812 
Cutter. Ree Cloth cutter. 
Cycle lock, J .  D. Amenabar . . . . . . . . . . . . . . . . . . . . . . . . .  fi3(j,740 

(Continued on page 349.) 
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W��R���g�ie������S 
Foot andBaf{d Power JIIacninerg 

SEND FOR CA TALOG UES­
A-Wood-workin g  M achinery. 
B-Lathes, etc. 

SE:NECA FALLS MFG. COMPANY. 
6 9 5  Waler 51. ,  Seneca Fal l s ,  N .  Y .  ------�E NG INE.&. F'OOfr M A C H I N E.  5 H O P  O U T F ITS , 
,) TOOLS ANO SUPPLlES,A)!j,'tP"' ATHEs. SEBASlIAN LATHE CO I��lm�m,�J'. 

INCREASE YOUR SALARY 
by study " after hours." \Ve fit you to fi ll the high� 
est places. We have started tbolisands of young 
men and women to prosperity through 

EDUCATION BY M A I L  
1n F.lectrical, Mechanica l ,  Steam . . Mining 
and Civil Engineering : Melallurgy, Art, 
Architecture, J ournal ism, English Branch .. 
es. Stenugraphy, Machine DeSign and Me­
chanical Drawing. Low price ; easy terms. 

SENT FREE to those who enroll, now, a 
complete drawing outfit worth $11.10. 

T h e  U n iled Correspondence Schoo l s ,  
154 �'ifth A venue, New York. 

Most thorough and com­
plete course of any correR 
spondence school in the 
world. "1!i!I!.� 

Send jar Catalogue No. 33_ 

Damper and valve regulator. a.utomatic, F\ J .  Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637,175 Damper regulator, Kellam & Bischoff . . . . . . . . . . . . . .  H37,125 DehoTner, cattle, U. 'rorgerson . . . . . . . . . . . . . . . . . . . . 63ti,9a:t . Dental impression tray cooling attachment. A .  M. J ackson . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . .  637.123 Die head. open, H. Kupsch. . . . . . . . . .  . . . . . . . . , . . .  Sa7,la3 
Dismtegrating animal matter, apparatus tor. J . Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,759 Displaying ribbons, laces, etc. , cabinet for, G. W. Haddox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637.203 Door. J .  M. Leaver . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .  t;3tl,S17 
Door opening or closing device, A. P. ].ipinski. . . H8ti,820 
Door, sl iding, J. Ewald . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . .  637,104 
Draught equalizer, J.  L. Owens . . . . . . . . . . . . . . . . . . . fh�6,838 
Drawing rol l clearer, C. K Smith . . . . . . . . . . . . . . . . . . 637.040 Dredging apparatus. J. Edwards . . . . . . . . . . . . . . . . . . . .  636,775 Dredging vessel • •  1. Edwards . . . . . . . . . . . . . . . . . . . . . . .  li;{0.774 
E�::�: �y�er&�.f�I�,;·er : : :  : : : : : : : : : : : : : : : : : : : : : : ; : : :  ��:3�� 
Drinking glass registerlllg attachment, J Kreutz·· maIln. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  (i36,815 Dust pan. K C. RORe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637 ,162 
Rr:ct���IJ�L�C6���?!�I.S.�: .�. ��.r.i.�� .. .. : : :  .. : : :  .. : :  � : .  w.��:�� �.J lectric band. J. :.\1. Wolkosky . . . . . . . . . . . . . . . . . . .  . 636.881 Electric battery, Blumenberg & Overbury . . . . . . .  637,072 Electric circuits. distribution panel for. C. J .  K lein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � . . . .  636,905 Electric generator or motor, C. H. & G. H. Cut4 tiR," . .  .. . .  .. . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  636,897 Electric motor. C. R. :.\1eston (reissue) . . . . . . . . . . . . .  11 ,781 Electric plant, residence, Hise & Eckman . . . . . . . . .  637.115 Electric switch. quick break, R. B. Hewson. . . . . .  63fl.989 Electric swit ch, qUick break. G. L. Holton . . . . . . .  6.16.804 Electric traction system, L. M. Maxham . . . . . . . . . .  637.006 Electric wires or cables. safety contact interrup ·  ter for suspended, R. Ducornot . . . . . . . . . . . . . . . .  637,096 Electricity from car wheel axles. means for gen-erating, P. Eggleston . . . . . . . . . . . . . . . . . . . . . . . . .  636,776 Elevating, transporting, and discharging ma-terial� apparatus for. O. Johnson . . . . . .  " . . . . . .  > 636.002 El l ipti C spring, C. A. �hller . . . . . . . . . .  " . . . . . . . . . . .  636.828 Engi ne. See Fluid pressure engine. Rotary en· gllle. Steam engine. Engi nes, apparatus for preventing water blows in steam. A. Cej ka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636.894 

F.xtractor. See Stopper extractor. Eye!.!; lass or soectacle case. H. E. Kirstein . . . . . . . . .  68fi.811 F,ye�lasse8, H. FennelL . . . . . . . . . . . . . . . . . . . . . .  , . .  > n;�1.HIH Fan motor. ceil ing, H. H. \Vait . . . . . . . . . . . . . . . . . . . .  680,871 
I:t�an or paddle wheel. rotary. \V. J. Fitch . . . . . . . . f;37, 105 Fats. refining, Klimont & NageL . . . . . . . . . . . . . . . . .  6.'l7.1Xl Faucet, A. �";ngel . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . .  . . 63(;,777 l:t�aucet8. fluid drawer and means for attaching same to. C. H. Bradley . . . . . . . . . . . . . " . . . . . . . . . .  63!i.751 Fellce machine, slat and wire. M. Plummer. . . . . .  S;�1;.84-0 "�ence post attachment, W. H. Sawyer . . . . . . . . . .  fi3ti,855 Fences. implement for applying stay wires to wire, .J . 'V. Connelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,763 Fender. See Vehicle fender. FUing case, E. G. Richards . . . .  . .  . . . . . . .  637,033 Filter. water, E. rr. Dreier . . . . . . . . . . . . . . . . . . . . . . . . .  637,m�5 Virearm. breech loading, W. L. StOckwell . . . . . . . . .  637.043 l1'ire escape, L. N. Duquette . . . . . . . . . . . . . . . . . . . . . . .  636,771 Fireman's apparatus for savmg Hfe. W. E. Har� ris . . . . . . . . .  . . . . . .  . . . . . . . . . .  . . . . . . .  • . . . . . . . . . . . . . . . .  636J1S4 Floor and ceiling plate, A. J. Beaton. . . . . . . . . . . . . .  fj3(;,943 1i""lonr cloth ,  composition for making, F. Gatzsche 687JOfi Fluid pressure engine. L. Serpol let. . . . . . . . . . . . . . . .  636.92fi 
IrtulIle and water outlet therefor, J. A. Blake . . . .  636.747 

NEVERSLIP B B It D .. Forging and sharpening machine. dri l l .  W. J .  
TI!ADO MARK. ar � r�sslng FOu�r:��" See' Or�'am;'j{iai 'iouniiti'ri: " " " " " "  63

i.102 

� 
Frame junction, E. Taylor . . . . . . . . . . . . . . . . . . . . . . . . .  637,046 

��fl:;:t a a�do
�i�·e.�li��f�s.an30���e��� �'ur�:��t��.� . �.�����.� . ��l.���.i�.�. �:�l��: .� . . �i.��:.l .. 637.198 

�:��edOfto MJ;���;ryan:e
ii�bg�r B!l:� ����rt�er����t

,o�f.e6� l. f:��oii : : : : : : : : : : : .' : : : : .' : : .  ��A:�� Box of 12 Bars, $a.DO, sent on 'l'rial. Fuses, manufacture of electrical. R. M. Hunter� .637.120 

tb� Wblt� � B�gltV e". , Galvanizing apparatus, ill. I. Braddock . . . . . . . . . . . . .  63H,750 
" " " y Garment bolder, coin lock. R. T. Durham . . . . . . . . .  636,962 Garment hook, safety, A. ill. Hewitt . . . . . . . . . . . . . . .  637,114 

_______ w_o_r_t�st�r, mass., U. S • .1I. GasJ.x�Wk·sht�I.���ri�. II�hti�g.atta.ch.m.e�t .f�r: c: 637.058 ------ Gas generating apparatus, acetylene, G. Nowak .. t)3fi.8.,{;) 
The Forbes Patent D i e  
Stocks for H a n d  o r  Powe r.  

I t  can be used as  a power machine 
in the sbop or taken from the base 
and carried out as a hand machine 
� Send for Descriptive Catalogue. 

C U R T I S  & C U R T I S , No. 78 H. or P. Machine 
6 Garden 51. ,  Bridgeporl ,  C o n n .  Range 2).2 to 4' : R. H. 

LAT H E S  
FOR 

C U N S M I T H S ,  TOOL 
M A K E R S ,  E X PE R I ­
M E N T A L  AN D R E PA I R  
W O R K ,  ETC. 

Send jar Illus. Catalog. 

_
J[!������I!I� W '  F .  & l n o .  Barnes C o .  

1999 Ruby Street, 
ROCKFORD, ILL. 

Patent Carrying Track 

OVERH EAD 
TRAMWAY 

Gas generator. acetylene, W. 11'. Hines . . . . . . . . . . 6:�6,9fJl Gas generator, acetylene, A. V. Sanford .· . . 637,164. f-i37.1{i5 Gas generator, acetylene, H. \V .  Shaw . . . . . . . . . . . .  ti36.857 Gas holder. ��rts & Mil ler . . . . . . . . . . . . . . . . . . . . . . . . . . .  637,101 Gas. manufacturing water, C. Dellwik . . . . . . . . . . . .  6Bli,899 Gas, oi l , and water separator, A. P. McBride . . . . . .  637.148 
Gases by C'ontact process, combining, M. Schroe-der . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  63f.924 Gate. H. A. & E. R. Cheney .. . . . . . . . . . . . . . . . . . . . . . . . .  li36,89i, Generator. S'ee ElectriC generator. Gas genera-tor. Steam generator. Glass art icles, punching or stamping out. P. '11, Sievert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . .  637.038 Glasswar� and pottery ware, mould for pressed. A .  R. Grotz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . .  636,795 Globe, T. H. Cost ello . . . . . . . . . . . .  " "  . .  " . . . . . . .  " " "  (;37,088 Go-cart. G.  T. I.amont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637 ,210 Gold from chlorid or bromid solutions. precipi· tating. Martino & Stubbs . . . . . .. . . . . . . . . .  : . . . . . . .  637,140 Gopber or squirrel trap, F. W. French . . . . . . . . . . . . .  636.788 Governor, engme, R. Conrader . . . . . . . . . . . . . . . . . . . . . _ fm6,71i4 Gramaphone, etc .• E. Berliner . . . . . . . . . . . . . . . . . . . . . .  6a7.Un Gramophone reproducers, lifting mechallism for, T. H. Macflonald . . . . . . . . . . .  � . . . . . . . . . . . . . . . .  " "  . .  637,822 Gramapbone sound box, E. Berliner . . . . . . . . . . . . . . . tm7,l��fi Grinding and sharpening machine, T. Patton • . . . .  (i37.022 Guitar. P. Ritt.er. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  fh16,8;)0 Gum, synthetIC adheSIve. Cunningham & rrhiele. H37.090 Gun, automatic machine, F. M. Garland . . . . . . . . .  636,977 Guns, automatic operating mechanism for ma-

chine, F. M. Garland . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,,)6,974 Guns. regulating device for automatic machine, 
F. M. Garland . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  636.976 Guns. speed controlling device for automatic machine. F. M. Garland . . . . . . . . . . . . . . . . . . . . . . . . . .  f, .. 16,975 Handle. See 1.'001 handle. Handle for washboiiers, pails, etc., J. 1. Flana-gen � . . . . . . . . . . . . . . . . . . . . . . . . .  " .. . .  . . . .  . .  . . . . . . . . . .  636,784 Hat packing box, J .  A. ltyer . . . . . . . . . . . . . . . . . . . . . . .  Ha7.o.15 Hay rake. revolving sulky. A .  R. Black . . . . . . . . . . . . 636.746 Hay stack cover. S. G. RayL . . . . . . . . . . . . . . . . .  ' . . . . . . .  637,15P 

for Mills, Foundries, Machme Shops, or for Heater. See Water heater. 
�Iercliandise. Send for Book. Heating furnace, W. C. �lacey . . . . . . . . . . . . . . . . . . . . . .  637.139 Heating system, A. Peglow .. . . . . . . . . . . . . . . . . . . . . . . . .  6:�7,023 

The Coburn Trolley Track Mfg .  Co. , ���l gb;;'�����i�ga����i;./�·.lj.�YI�aym(;n(1 :2d. : :  �J¥:!flll 
• • • H O L Y O K E, _l'_[_A_S_S_._.�. ___ �-=-_ Heel, elastic shoe, H .  B. Haigh . . . . . . . . . . . . . . . . . . . . .  fl:16.796 - Hinge. spring. E. Bommer . . . . . . . . . . . . . . . . . . . . . . . . . .  636,948 

WAN TS . H inge, spring, St.ump & Brucker . . . . . . . . . . . . . . . . . . . .  0:17,218 J U ST WHAT EVERY Y O U N G  E L E CT R I C IAN 

T H E  M O D E L  
DY NAM O-MOTOR .  

Will Decompose 'Va­
ter, Do Electro Plat­ing, Light Incandes­cent L a m p s ,  Run Machinery, etc. 

ar Send 2c. stamp 
for illus. cattUOQUe. 

E l b ridge E l eclrical Mig . Co" E l b r i d g e ,  N .  Y . ,  U . S . A.  

T H E  EU REKA C L I P  

Hog ringer. F. McConnell . . . . . . . . . . . . . . . .  " . . . . . . . . . .  637.14!l Hoisting apparatus. 1'. Keenan . . . . . . . . . . . . . • . . . . . . .  636.809 Holdback hook. J. Gauthier . . . . . . . . . . . . . . . . . . . . . . . . . 63fi.791 Holdback, vehicle, A. A. Art.hur . . . . . . . . . . . . . . . . . . . 637.066 Hook. See Cant hook. · Checkrein hook. Gar� men!. hook. Holdback hook. Snag hook. Snap hook. 
Hool( and eye fastening, A. H. Cobb . . . . . . . . . . . . . . .  636,761 Horseshoe. spring heel , J. 'l1railler . . . . . . . . . . . . . . . . .  fl87,219 Hose shut off, J. J. Forcier . . . . . . . . . . . . . . . . . . . . . . . . . .  636.971 Hydrant, C. L. Burkhart . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6..'17,077 Hydrant, J. F. Mallinckrodt . . . . . . . . . . . . . . . . .  " " ' "  f,'6.9C9 Ice cream freezer, F'. P. Burr . . . . . . . . . . . . . . . . . . . . . . . .  6:-37.078 Ice creeper, O. Feher . . . . . . . . . . . .  " . .  " . . . . . . . . . . . . . . .  637 ,221 Igniter, electric, C. D. Wright .. . . . . . . . . . . . . . . . . . . . . .  637,057 Indicator. See .Mail box time indicator. Post office box time indicator. Speed indicator. Inbaler, L. M. Francis .. . . . . . . . .  " . . . .  � . . . . " . .  " . . . . .  636,786 Inking apparatus. W. Spalckhaver . . . . . . . . . . . . . . . . .  636,86.3 'l'he most useful article ever invented tor the purpose. Indispensable to Law­yers. Editors, Students, Bankers. Insur­ance Companies and business men gen· erally. Book marker and paper clip. Does Dot mutilate the paper. Can be 

Insect destroyer, J .  Gal loway . . . . . . . . . . . . . . . . . . . . . . .  636.Un 
rn Insect powder duster, A. & T. R. Hopper .. . . . . . . . .  637,118 
N' lonon. making, I. Klimont . . . . . . . . . . . . . . . . . . . . . . . . .  637.209 
('CI Iron compound and making same. chrome. A. G. 
Z McKenna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637.018 

*�e%�e�i�t611:li l���!ft��:' !<faftgn2:;s 
? Ironing board, J. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  637,039 
� Joint. See rrimber lock jOint. 

and notion dealers. or by mail on receipt of price. Sample card. by mail, free. Man-
�i�t(j�.� tgox'i;r�n�:::i:ld���Y. 

1 C'l' � Automatic  M achines 
� '1 F O R  

� 0 1 FO R M I N O  WI R E  W � Q from coil into shapes bimi1ar � to cuts. We can furnish rna­'=, 
� 1 chines or goods, as desired. o '==- P= Send tor Circulars. 

� � BLAKE & J O H N S O N ,  
P. O. Box ?'. WATERBURY, CONN. 

Joint for connecting rod sections. H .  Johnson . . . .  637. 000 Knob attachment, C. J. Ericson . . . . . . . . . . . . . . . . . . . .  637,100 Labeling machine. bottle. E. Ermold . . . . . . . . . . . . . .  686.nti7 Ladder, extension. F. O. Carlson .. . . . . . . . . . . . . . . . . .  637,OH2 Lamp, car. E. A. Benson . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:-lfi.8RtI Lamp, electric arc, T. E. Adams . . . . . • . . . . . . . . . . . . . .  6:�7,Of;O Lamp. electric arc. E. P. '"Varner • . . . . . . . . . . . . . . . . . .  6:-)f1.875 Lamp, vapor. Wolke & Easterly . . . . . . . . . . . . . . . . . . . .  ti8f1.935 Lathe tool holder, H. J. S. Cassa!. . . . . . . . . . . . . . . . . . .  �37.08� Leather dressing machine. O. �'. Feix . . . . . . . . . . . . . flafi.!170 Leather skiving machine. C. HJ Bayley . . . . . . . . . . . . f18li,!l42 Level, plumb. J. E. Ramsey . . . . . . . . . . . . . . . . . . . . . . . .  6;)fi.H4;-) Lever attachment. J. W. Brown . . . . . . . . . . . . . . . . . . . .  6:{7,075 Lid supporting device, adjustable, J. M. Butcher 63H.9;){) Light increasing device and smoke beH, com-bined, Perrottet & Ang-ly  . . . . . . . . . . . . . . . . . . . . . . . .  fl�7.027 Light projecting glass. Mo1fat & Dobbins . . . . . . . . .  f i37.U 5  Linotype machine mould, Hol l iwel l & Lewis . . . . .  fi37 . 1 17 Liquid fuel burner, A. Carlstrom . . . . . . . . . . . .  " . . . . . 6a6.7;)fj Litharge. manufacturing. C. V. Petraeus . . . . . . . . . 6:37.028 Loads suspended from cranes, etc .• apparatus for dumping. depOSiting, or releasing, J .  & J. R Temperley . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . .  637.182 Lock. See Cycle lock. Garment holder COin lock. Permut ation lock. Locomotive boiler, C. Vanderbilt, J r  . . . . . . . . . . . . . . . 6B7.I8fi Loom, Baker & Kip. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . .  (};17,l1l!) Loom. Edler & Windle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ()''ifl,77;{ Loom, H . 1 .  Harriman . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . f�17 . 11 3  I.oom , circular, Herold & Richards . . . . . . . . . . . . . . . .  6M.800 Loom, lappet, G. Kinsbourg . . . . . . . . . . . . . . . . . . . . . . . . . 637 ,12n Loom, ribbon. A. Gartner . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'if-j,97�) Lubricator. L. Kaczander . . . . . . . . . . . . . . . . . . . . . . . . . . .  637.001 Machine elements, J. S. Oram . . . . . . . . . . . . . . . . . . . . . . . 637,017 
(Continued on page 35Q.) 

The Wonderful 

Blue Gum Tree 

of Tasmania. 
� � �  

A Giant Atno n g  :J..'rrees 

The Tas m anian B lue  Gum Tree 
m a y  well be considered a giant among trees, 

rising as it does to the h eIght of 300 feet, and 
measuring in many instances forty feet in diam­
eter. The leaves are of a curious form unknown 
in this country. They are large, sickle-shaped, 

of a smooth, shining, bluish-green color, thick 
and leathery. By holding the leaf to the light 

a number of little bright spots can be seen ; 

these are the glands in which " Hyomei " is 

found. In Taslnania this tree is called the Pever 
Tree. as when p1anted in nlarshy districts it 
destroys the nliasm. It does this, first, by emit­
ting antiseptic odors frotll its leaves and by its 

roots acting as a sponge and a bsorbing the water 

from the ground. Thousands of these young 
trees have been purchased by the English Gov­
ernnlent and transplanted in In(lia during the 

past five years, where they have almost com­
pletely neutralized the tllarshes. 

It is from the fresh green leaves of this 

wonderful tree that science has succeeded in 

obtaining 

Hyomei 
Soa p  

The FIRST and ONI,V one ever manufac­

tured without the use of FATS, GREASE and 
dangerous AI,KAI.I. 

notbing [ik� It 
has ever been Inade before, and if it were not 

for the beautiful, creamy lather, one would 

doubt that they were using soap of any de­

scription. 

There 's no soapy smell. 

No overpowering perfumr. 

No smarting of the skin 1'esulfs 

from its use. 

Instead, the skin is thoroughly cleaned and 

refreshed, every pore is opened, and AI,I, ob­
struction to perfect circulation removed The 

skin soon becomes soft, smooth and entire1y 

free from blemish. In fact, no troubles of any 

kind with the skin can exist when Hyonlei 
Soap is used daily. Try it once, and no other 

will ever be found among your toilet requisites. 

� � �  
Sold by All Druggists 
or sent by mail.  Price 25c. 

THE R. T.  BOOTH CO. 

No. 2 Third Street, Ithaca, N. Y. 
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CAN I BECOM E  AN ElECTR I C IAN ; 
Yes, you c�n. We teach ELECTRI CAL 
ENGINEERING at your home by mail at a cost within the reach of anyone. No matter wbere you live. if you can read and write, we guarantee to teach you thorough-
7: J.tir

s��:'�i:�e �th��dg���i�ln'f':n°e��; the count ry. We teach also Mecllanical 
Engineering, Mechanical Drawing, 
M achine DeSign, T e  I e gr a ph y . 
r.."i_".El:�:.n,������:c�:fl:r:1l1'i:;l:�: etc., by mai l .  Write for our fr;'ee illustratrn 

7go�u�� P¥�� E;��i�{.l'.5ec����n
'
��� "" " -;;d ::;"' �D . '  n<:' _ .  Institnte ot �, CII �. �-"'"�"''' �''''",", .L�_ Correspond. 

<-<= ., 'm.- w�_ ..... 'm=o:;o' e_nce IYr';,
u

x
-

� 'c. cf ",,"iQTi)a.lIIA� �. &d .. c ........... _ tlon, ep . , 
£1.7-:,.' 'd�.� ____ , �  120-122 Liberty St., 
'-- - �",!, o._td&O!____ New York. 

for Civil Rervice ap�ointments will soon be held in en:!ry Statc. 9,000 ap­
pointment", hu�t year ! Chances 
f'ven better for appointment this year. 

The Nati C'na! Correspondenee Institute has pre. 
parE'd hUIuirp(ls of app1i('ants who have received early appointments. Instruction exclusi v e l y  by 
mail .  Particulars about all GovErnment pOSl� tions, salaries, dlltes of examinations, free. 

� Write to-day. 
N Rtiollal CorreAponden('e Institllt.e. Inc.  

28.66 Second National Bunk Buildi ng. 

\\", ashtna'ton� U. C. 

•••••••••••••••••••••••••••• 
: Starrett 's Combi nation Bevel : 
.. for laying out work. measuring or .. 
• showing any angle desired .. • Will lie fiat. Stock 4 .  
• P ��·o!?s

n
�an�

a
����

g
�� .. • this tool, Catalogue • • • 112 pages, free. Th e • • L. �. Starrett ('0 • • • Box 13. AthOl. Mass. • •••••••••••••••••••••••••••• 

A U S E F U L  ATTA C H M E N T  ______ � 
One of the most useful appliances in connection with 

our 8-inch Precision Lathe is the Traverse Mil. 
ler and Grinder whicn mins and 

f�g�� "i�r�·���a'�;�lee 11grs��� 
���

k
k���':t���'tCt���:�ei��lgif:s�06f adjustment to any angle. The ftnest and most accurate of work can be done with this attachment-none better possible. l:1'or fluting taps, reamers, broaches, counter bores, etc., it is unrivaled. 

FAN E U I L  WATCH TOOL CO .. B r i g h l o n ,  Bosl o n ,  Mass. 

F ARNSWORTH'S 
IM PlIOVED D R A FT A P P L I A N C E .  

S O  constructed that should the feet of the animals pass over the chaills they wi l l be turned out naturally,the rollers Eltriking the misplaced feet. and causin� tbem to be hfted. Thus tbe present necessity of stopping the team ann removing the teet of the anima l  i s  obviated. 
� Patent for sale No. 633,440. E'or terms 

G�&�r�Alt�8a\%10eRTH, Grimes, Cal. 
THE IMPROVED 

M A R I N E  E N O I N E  
We are the oldest bui Iders and guarantee superiority. rrwo cy­linders in one casting. Occupies less space and weighf'l less for its power than any engine made. Can be used wher-ever power io;" required. Either Rtat.ionary or ma­rine. ]\"0 fire, no heat. no smoke. No licensed engin .. eer required. Send .lOT cat. 

G rand R a p i d s ,  M ich . •  U . S .A .  

�8u USE G R I N DSTO N E S  P 
[f so, we can SUPPlY you. A l i  slze� 
m o u n t e d  and u ll ill o u n t e d .  always kept in stock. R�member, we make 3 specialtyof selecting stones for all spe­Cial purposes. [tjr Ask fOT cataloQue 

The CLEVELAND STONE CO. 
2 d  Floor,  W i l sh i re ,  C l eveland,  O . 

Gas or Gasoline Ene-ine put it on your work and if • 
it does n'ot fulfill claims you that better e market, it without expense you. Our electric tube igniters are un­surpassed. Our self 
contained engines are most convenient. Free illus. catat 
Olds Gaso l i n e  E n g i n e  Works.  Box 418, Lansi n g ,  M ich.  

This bloats Wind, Steam, or Horse Power. We offer- the W t<:: HST }:: R 23i' actual horse power 
G AS E N G I N E 

$ 1 ;; 0 .  Ipss lO per cent discount for cash. Bui l t  interchangeall ie plan. Built of best material �'Iade in lots of 1 Oil tnerefore we can make the price. Boxed for shipment . weight 800 Ibs. Made lor Gall or Gasol ine. J\ Jso Horizontal Engines, 4 to 30 h . p. 
WEBSTER. MFG. CO.,  1074 West H i th St., Chicago. 

�;::h��nBtA����s:3RB�I�1 �tr���'h�f:d Yc�� a7., 
80. Peter and T.afayette 8tll. ,  New Orleans, La. 

• W O LV E R I N E "  

GAS & GASO L I N E  E N G I N ES 
STAT I ONARY A N D  MAR I N E .  

l�he U Wolverine " is the only reverSe ible marine gas engine on the market. It is the lightest engine  for its power. Requires no licensed engin�er. A l,­solutely safe. Manufactured by 
W O LV E R I N E  M OTOR W O R K S . 

1 2  Hu ron 51., G rand Rapids,  M i c h  

FA S T E R  THA N  S H O R T H A N D !  
One Stroke Pr ints a Word . 

No more il legible notes. You can become a steno_ g-rapher at home in 
six weeks with,,: out a teacher. 
M achines 
for the 
BLIND. 
Anderson Shorthand 
Typewriter, 263 Broadway, New York. 

© 1899 SCIENTIFIC AMERICAN, INC.
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Oueen Transits and Levels 
H igh G rade I nstruments with t h e  Latest Imp rovements .  
160 page En- 240 page Matb­I\ i n e e r i n g  I THE QUEEN I ematical Cata-
( atalogue on l o g  u e on ap-appJi cation. p l ication. 
E N G I N E E R !;: '  A N O  D RA FTS M E N ' S  S U PPLIES QU E EN & CO Optical and Scientifl" " Instrulnent WOl'k�� 
59 Fifth Ave . .  New York. 1 0 1 0  Chest n ut St . •  Ph i la .  

J , ieutific �meritau. 
Mail box time indicator, Hoagland & Rlcbardson 636,993 \la l let., C. Prouty . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  637,158 
j\l a l t turning  and �t i rring mechani!:lm ,  J .  If . [)orn · feld . . . . . . . . . . . . . . . . . . . 636,959 Mantle RUPlJort, W ,  L. Russ.e l l  . fi07 . 1 t53 Manure ('arrier, T. G. & K Hodgins . . . . . . . . . . , _  . . fj;17, 1 1 6  

ELECTRIC 
LOCO M OTIVES 

Match gatberiuc- macbme, F. �'. tlnmmers. ', . . . .  _. 687 .041 Rni lways. Trol ley Cars, ])ynamos, Matf'h machine. A .  Anderson . .  " . . . . . . . . . . .  , . .  • H37.0ti4 iUotors. Galii Engines, Auto-
��f�l� �������!·t�:�:;r

a::)(."aiI Y '}i;1�de'lli'11g' pi"e"ces' o f.' t;:�6 ,94ti Illobj 'e!'i, TOl'I)edo Boats, 
C, Mueh lei.en, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63.,0O!l FROM 53 . 50 U P. 

M
e
tta�ar:�).e� . . �L_l:� ���t.��l.l.I��. �l.���.l.��: . �  .. :',1.

e����- 636,912 TH E  CA R LISLE & F I N C H  CO . ,  

���� t ���e�\d!'r '!ni��rkett . . .  . . .  . . . . .  63ti.8�) Sixth �treet, 
.\li 1 l ing machine. automatic, 0_ )Iergentbaler, 

CINC INNATI, O • 

NOVEMBER 25. 1 899. 

t>3o,!1I1 , t;3H.!!I5. u3H, !1l7. 636,9IR 

Th P '  f h F , D U N LO P  Get our Book-�li1 ling machi.ne. universal , O .  Mergenthaler_ . , . . . 6:16.m4 e al nt 0 t e utu re let o.r any Mineral wool , manufat'turing Kenler & Greene . . 637,12t; I :�:I?����:�Z�::g,�:�()::::��·::�:��:�::;�ar�: 637,092 TOCH B R O T H E R S  • D ETA C HABLE deale;�r

E

of us 

lRm . •  J C. ctes <; rang-es . . . . . . . . . . . .  _ . . . . . .  fi37,Z02 
R I W D R · t· P ' nt I T I R ES A M E R I CA N  Mot.ion reversing mecbani,m, R .  �'wing . , . . . . . . .  6:l6,9fi!1 • •  , am p eS ls  I ng  al . 

.\J ()tr��)·to;.ee �� Ieetric motor. Fan motor. l{otary TRA D E  M A R l{ .  a r e  supp l ied b y  DU N LO P  
�ecktie fastener. J O .  Hunt .  . . . ,  ()36,9!lf: �rhis print is Tbe only pjj>tection �gain�t 1 00 lead i n g  b i cycle T I R E  C O . ,  
�lrroe��ili�llJ�lury'l�: �b��r�'[l��\)�ih(; or' p�ra : ·RO·: 637 . 1

7
7 p1astered on anl�S�i ll )��!��:�I�ie1y. e�:tJ'e" $1.�5 pe� man ufacturers on Be l l ev i l l e .  N . J "  

NUt.n:���� f �Of)kUiy . .  
. .
.
. : ' :  '. : : '. : .. . .  : . :  : : '. :  : : '. : : :  �r.i:�� "

al�°tii� ����I'4�ld &i�(��nM�I�0J'��ny�. New York. t_h;;e;;i;;r;;m;;a;;c;;h;;i;;n;;e;;s.;;;;;;;;;;;;T;;
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Oi l ing device. windmi l l .  L. W. Noyes . . .  _ . . . . . . . . . 6:{f),83fi 
I Oil . , refining vegeta ble , F.. C. Sickei • . . . . . . . . . . . .  fi3fl,800 Pure Water Means Good Health ! Ordnance. breech loading, F . •  J. Hae�eler . . . . . . . . . .  637 .1 10 

Ore bin. steel , C. A. P . 'Turner . . . . . . _ . . . . . . . . , . . . .  , .  6;)6.8f-i� Ornamental fountaill. C. M. Hol l ingsworth . . . . .. . 6..'1f). �R 
Outooor seat. \V. Eng-11sh . . . . . . . . . .  _ . . . . . . . . . . . . .  " 6�6,778 
Oven, haker's, Kraber & Viereck . . . . . . . . .  , . . . . . . .  0' 6B7 . 1 Wl Ozone generating apparatus, H. 'l'indal . .  , . . . . . . . . . G8K.SHR 
Pacldng-, P. H. A.  I�eder. . . . . .  . . . . . . . . . . .  . . . . . . . . . .  tiRfi.818 Paeking, stuffing- box. C. Endruweit . . . . . . . . . . . . . 687.{)!IR Packing, 8tuffing hox. H. Kjrscbning. , . . . . .  . 6m.l00 Paper bag mach ine. E. E. Claussen . . . . . . . . . . .  636,760 Paper box maC'nine. It. Osang. . . . . . . .  . . . . . . . f:iii7. 1 52 Paper feed ing machine. rr. C. Dexter . . . . . . _ . . . . .  fi:16.7fi9 

But pure water is not easily obtainable now­adays. Most filters are u�eless fcr pur­
poses of purification . They ret.ain 
tbe impurities and commumcate tbem to the water. ·fbe safest 
and surest purifier is t.he 

Berkefeld Filter 

Burglar Alarm. 

A 
.------ Pedal Il ttachmellt. W .  E. ERperson . . . . . . .  . . . .  . , 6Bti,9OR 

S I M P L I FY l B O R  A N D  SAVE  T I M E. Pencil and pen holder, combined, J. Ewald . H37.1m Permutation lock. ri'. J .  Zoel ler .  , . . . .. , . _636.882, 6;�ti.8R� 

whicb has internal cylinders made of 
Infll�orial ER.rtb, a substance tbat 
retains every atom ( I f  solld matt.er, even 
Bacteria. on its outer surface. H ouse­
bold size Ylelds 1 gal lon of pure water in 
4 minutes. Easy t o  clean. Perfectly 

Smith You can d o  bot h and have the satisfac- Piane. J . H .  Bel l .  _ . . . .  . . . . " . ' . 6:·W.OO9 tion uf better and more accurate work if Piano front, upright. A .  Richter . . . . . .  , . . . . . . . . . . . 6il7.1fiO you are suppJ iect w ltb the Plane. bench, H .  Mi l l er . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:JH.830 
Va� Norman " Dup lex " M i l l i ng Mach i n e . P lane support and hand.!e. swivel .  C. F.: Hanson . . t;:��.H8� 
WblCh cut:'! at a J l  angles. �l'bere is hardly Plow and planter. combmed, I. S. PerkJl1� . . _ . . . " 6.{ 4 .026 
any l im it to the variety of cuts that can be Po le sl:tpport, M. Schlcbt ! .  . . ,  . . . . . . . . . . . . . . . . . . . . . 687,03(i 
made with this machine. rphe movable I Pol i snmg machine, A. Huseby ,  . . . . . . . . - . . . .  . . .  6:17.121 
feature of the cutter bead insures a much Post offiC'e box time indicator, Hoagland & R ich -
wider rang� of work than i s  possible with ardS(�Il . _ . . . . . . . . _ . . . . . . . . . . . . . . . . . : . . . " . . . . _ . . . .  686.992 

��J����
a
ir��l

e
:ert1��1 �� �6r1�����1�n any II ��r�ri·n:�:���

c
���� .PF���: "�!rlr{g�ltr:)�I:.r.�s8: . 6:W,220 

IlF Ui,rcnla fs Free. Printing machine. W .  Spalckhaver. , . .  _ . . . . . . . . . 686,802 
�ALTHAM WATCH TOOL CO . ,  Sp r i ngfi e l d ,  Mass , U . S . A, pri'W.�p::1����nveer>Veb. p."rfeCtinll."lld h a I f  tone, 6.16

,
86

1 

Buy Telephones 
THAT ARE  GOOD  .. NOT .. CH EAP T H I N G S . " '  

The difference III cost i s  l i ttl£>. We guarant.ee our apparatus and guarantpe our customers against loss by patent suits. Our guaran· tef' and instruraents are botb good. 
WESTERN  TELEPHONE  CON S TRUCT ION  CO . .  

2 5 0 , 2 5 4  South C l i n ton Sf . .  Ch icago .  
Largest Manufacturers of Telephones 
exclusivel11 in the United States. 

The Pe rfectio n  of P ipe  Thread ing  i s  admitted to b e  reached when our No. 9� PIPE THREADING llIACHINE i s  used. As a band macbine it i s  the only one known that wi l l  cut and thread an 8 incb pi pe with ease and �atisfac­tion. One valuable feature is. that it has no arbitrary lead screw for deter­mining style or Ditch of thread to be cU�K JE'iiitEf'¥,aIliFeG. CO. .i ll ]  CurtisM St. .  Toledo, Ohio. 

Cork F loors and Ti les. 
Elegant in appearance, absolutely noiseless. germ· proof and waterproof, and wi l l  wear longer tban stone or marb l e  tile. We also manufact.ure 
CORK PULLEY (; OVEH rNG, 

C O R K  PIPE COVERING. 
{)ORK FRICTION CLIJTCH BLOCK S, - - COR K BU LLE'rIN BnARDS. etc. 

� Send for Circular • •  S. A_" 
CORK FLOOR & TILE C O  . . 1 7  M i l k  S f . .  Boston ,  Mass, 

A CO M P L ET E  

ELEGTijGDL UOaUn 
Bv PROF T. O'CONOR SLOA N E .  

AN I NEXPENS IVE LIBRARY OF THE  BEST BOOKS 
O N  ELECTR IC ITY ,  

Printing press form su pport ing he�. 8. Whit lock. 6:·n.OfJ5 
Printing prei'!s rotary pHpel' cutter. \V. S. Hus.on. t)�n.�97 Propel ler. vessel ,  A, SwpetJ:.:md . , . .  tiR7 , 181 Prope l l ing apparatu�. hoat. C.  "Tasek . . . . . .  687,051 Pul 1er. See Spike pn � ler. Pump, spray. 1 .  \V. Nurnan . 
PUIlching pres�, O. Mergent b aler .  Rack. See Vpb ic le ra('k. 

. , . _ 6.�7,213 
. . . . . 636,91 3 

Rai lway angle bar, O. Su l l ivan . .  . . . . .  , . ' . 637. 180 

Ra i lway. electri<'. R. M .  Hunter . . . . . . . . . . .  , fh�7.119 RflilwaYI e lectric. W. H. Wri2"bt  . . . . . . . . . . . . 6.16.987 Railway. e levated. H. Knudsen . . . . . . . . . . . . . .  6;,)7.00;) 

::H::� rr��js�r�i (���e��ier·ing.' ·eilds · of·:X :  .jj: 636.7R!) 
GateR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636 .79U Ral lwa.y signa ls .  time valve for pneumatic, F. L .  
Dodgson . . _ . . . . . . . .  _ . . . . . . . . . . . . . . _ . . .  . . ' . 6�6.770 Railway switch . C. \V. Wentzel l . . . .  . . . . . .  ti..'l7.054 Rake, See Hay rake. 

Razor. etc., A. G. Jobnson , . . . . . . . . . . . . . . . . . . . . . . 637 .124 
Ref�(��s:�����l��:r�� . ��.��.����l.� .��).� . .  ����:c� ��.� 6�6,82f) Register or vent.il ator. R. R. Buebler . . . . . . . . . . .  _ . . f).'36.89'2 
Repairing or joining device, L. Penwel l . ,  _ . .  , _ . fi::l7,024 
Retinoscope, S, A. Rhodes . . . . . . . . . . . . . . . . . . . .  . 0:17,0:1:1 Roai'!ter. See Coffee roaster. 
Rock or coal drl l J ing or other machine. H. H .  

Bliss . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . _ . . . . . 636.748 
Rocker. pneumatlc . 0_ & A. W. AndenwD . . . .  _ . ' . 6m.On;) 
Rol ler mi l l  feed board, R . •  1 .  �'. Wal ker . . . . . . . . . . . . 630.87:1 Rotary engine, C. E. M i l ler . . . .  , . . . .  . . . . . . . . . .  6�6.R�1 Rot.ary motor. G. E. Lasb . . . . . . . . . , . . . . . . . . . . . . . . . . .  6�7 . 1 :{5 
Roving traverse mechanism. O. T ... Owen . . . . . . . . 6:17,020 Rubber bath ina- cap. etc., aIld mak ing same, H .  Lemmermann . .  , . .  _ . . . . . . . .  . . . . 6�7.13fi Rule . . J .  H. Frank l in . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . 6.1fi,!l7Z :-:'add l e  jockey plate. barness. G. K ROul los . . . . . .  6�6.s.�1 8a!'he�, antirattler for window . .  J. H. Banzhof . . . . 6.1BJ139 
Saw set. adjustable. C. F. A I Ider�OIl . .  _ . . _ . . . . . . . . .  6:{7 .063 
Saws. adjm�table gage for curofl". R .  H. Pangborn. 637.214 Scale. price computing, O. O. Ozias . . . fi37,1 53 Scraper. eartb. B. F. �huart . .  ' .  636.859 Screen. SeE' Window screen. 
Screen frame. etc .. H .  E. \\-'i I I  er . . . . . . . . . . . . . . . . . .  , 6.16 .87�J Sealing fruit cam�, ('omposit ion for, A. Propfe . . . . 63H,922 Seat. See Outdoor seat. 
Seed . del inting cotton. Cunningham & Tbiele . . . . 637,DR9 Separator. See Gas. o i l .  and water separator. 
Settee and bed . combined . J. �aveland . . . . . . . _ . . . .  636,S.�4 
Shaft, fleXI ble, W. L. CIlsaday . . .  . . . . . . . . . . . . 6:l6,.i>f\ 
Sheaf carrier, J. H. Pitkin . . . . . . . . . . . . . . . . . . . . . . . . .  th{7.2IS 
Sbeet metal ves�el�. bottom for. T. D. Brown . . . . .  6.'36.7f)2 Sheet receiving and drying machine, H. Mieble . . . 6B6.R2ti 
Shoe. ,I. A. Kel l y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 687 .002 
Shoe fastener, .J . \Y. Barna , _  . . . . . . . . . . . . . . .  , 636.!l40 Shovel . C. W, Al len . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  636.7:lR 
Snag book. folding, H. SJotterbeck . . . . . . . . . . . . . . . . _ 6:�7.169 
Snap book for fastening" rein�, K A .  Lynne . . . . . . . 637 . 1 3h Snow meltin/:! machIne, A. B. Hendryx . . . . . . . .  , . .  636 ,�S7 Speed indicator for velocipedes, etc .• W. G ,  C .  

Reed . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . " . . . . . 6.16,S44 Sneeder. W, V. Threlfal l .  . . . . . . .  " . . . . . . . . . . . . . . . . . . 6R7,047 Spike pu l ler, K Judy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.16.80R Spinning- macbine traverse motion. H. A. Owen . .  6B7.OlH Spoke, w hepl .  P. F. White . . . . . . . . . . . . . . . . . . . . .  " . . . . 6.1(;.ml4 
Spool bo1der , A. Denekas , . . . . . . . . . . . . . . . . . . . . . . . . . . .  f,37 .09:{ 
Spoon holder, R D, Mi l k s . . . . . . . , " " . . . . . . . . . . . . . 637,OOS Soring. See E11 1ptlc spring. 
Sprink l er. See Street sprink1er. 
Stamping macbine, Reiber & Petsch . . . . . . . . .  . .  63'.O::n 
Stamping press, O. Mergenthaler . . . . . . . . . . . . .  _ . . . . 6.�6.91 fi 
Steam boiler. M. Rinkel . . . . " . , . ,  . . . . . . . . . . . . . . . . . . . HH7.0:34 
Stpam engine . . 1. I-I. Street . . . . . . . . . .  _ . . . . . . . . . . . . . . . 6;')fi.9'29 
Steam generator. G. A. Nu�shaum . . . . . . . . . . . . . . . . .  6:16. 887 Steam generator burner, F. E. & Jj'. O. Stanley . . . .  687.176 
Stirrup instep bearing or guard. C. J .  H:. Kel lner . 636.RW 
Stopper. See Bottle stopper. Bott l e  or jar stop· per_ 
Stopper extractor, B. Tonlotte . . . . . . . . . . . . . . . . . . . .  687,fA8 
Stove or furnace for wasbboilers, W. N. Golden . .  637.107 �treet sprink Jpr. J. B. Rbooes . . . . . . . . . . . . . . . . . . . . . . . 6.'30.846 Sugar ju ice, bleaching". I .  Kitsee . . . . . . . . . . . . . . . . . . .  6.')";",004 Sunken articles, device for loeating, T. J. Mori-

arty . _ . . . . . . .  . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  6..'17.147 Switcb . See Car switcb. Electric switch. Hai l ,  
way switcb. 

Switcb operatmg mecbanism, 'Y". Haney . . . . . . . . . .  637,112 
Swivel conneetion. N. Isacbson . . . . . . . . . . . . . . . . . . . . . 6�7 .122 
Tag, K I. Gay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.17,201 rrambourine. O. Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:16.848 'I'ea kettle, F. S. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  686,805 
'Pelephone trunk line signaling, T. C. Wales. Jr .  6M.872 'l'eletbermometer, G. F. Atwood . . . . . . . _ . . . . . . . . . . . . 6.�6.8R4 

For I.he Student, the Amateur, the Workshop, t he Electri-
1'h l l l  coupling, H. A, Moyer. . . . . . . . . . . . . . . . . . .  . . . .  f;3;;.S:n 

cat Engineer, Schools and Colleqes. �:g;���Jn:xr::gtiF:·B1fu����.���� : : : : : :  ', : '. : : :  .. : : : : � : ��:�g1 
Comprising five books, as follows ' 

Ar ithmetic ot E l ectr ic ity , 1 3 8 pages. -
E l ectric Toy Mak i n g ,  1 40 pages .  
H ow to Become a Successf u l  E l ectr ic ian , 1 89 pp .  
Standard E lectr ical D ict ionary , 682  pages, 
E lectricity S imp l i fied . 1 5 8 pages, 

$ 1 . 0 0  
1 . 0 0  
1 . 0 0  
3 . 0 0  
1 . 0 0  

Ticket, passenger o r  transportation. G. S _  A ther-ton . . . . . . . . . . . . . . . . . . . , . . . . . .  , . . . . . . . . . . . . . . . . . .  , . . .  6.17,067 Timber Jock joint, J .  F. McCune . . . . . . . . . .  , . . . . . . . . .  637.212 
Tire and rim for wheels. elastic, P. A. Sparre . . . . . 6:17.1 74 Tire, cusbIOn. J. F Finin . . . . . . . . . . . . . . . . . . . . . . . . .  , . 6.'17,200 
Tire for bicycles. detarhable, U_ P. Smith . . . . . . . . . 6;{7.17:{ 'rire. pneumat ic. C. Gleh'e� . . . . . . . . . . . . . . . . . . . . . . . . . 6:16.'j'fla 
1.'jre. pneumatic wheel . G. H. Clark . . . , . . . . . . . . . . . 636.Rnti 
rrire repairing too), R . .  Jobni'!ton . . . . . . . . . . . . .  , . . . . . . 6;{6,flm 
rrire. vehicle whee l .  J .  M .  Sweet. . . . . . . . . . . . . 63f,.930. 636,n:n 

satisfact.orv in every way. 
BERKEFELD F I LTE R  CO . ,  2 Cedar Street. NEW YORK. 

If You Want the Best Lathe and Drill 

CHUCKS 

tloats f o r  Steam Traps 
JI{'r(>ule� Seamlel'l.'" Copper Flouh 

art" tNlted to aoo  ibs .  ppr !lq.  H l .  anrt warrantpo .  
The oril!:inai  and otl l y  genulne  !leamJ I'SR ('opper 
fI%ts m'lrle.  f'.enti for No. ? Cata logn .. Fret-'. 

lI E IW UI.m; FLOAT W O H K S, 
�prlnU'"fi {'hI ,  2M alii,,". 

& Wesson 
}tevolver. Catalo(Jue for a Stamp. 

SMITH & WESSON. 1 4  Stockbridge Street, 
Springfield, Mass. 

Exp e r imenta l & Mode l  Work 
Gir. & nd" ice free. Wm, Gardam & 80n,45-51 Rose St.,N.Y, ,,� TELESCO �A��cg;� � . " 1IIIiIJ)� W. & D. M 0 G E Y, 

, . B AY O N N E  C I T Y. .N . J  

I BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTIFI C' AMERICAN SU PPLEMENT ] 1 �3. Pr :('e )O ('ent.s. For "'ale by Munn & Co. and all news_ : (i ea lpfs. �end for ISm catalo�ue. 

H I G H  G R A D E  

Buff ing and  Pol ish ing Wheels 
tor manufactu re rs o f  Hardware, Bicyc les .  Brass, Stoves, 
S i l verware, lewe l ers and P lat ing Trades and others. 

D I V I N E  B R O S .  C O . ,  92 O neida St. , Ut ica,  N. Y.  

PATTERN MAKER'S KNIFE 
F O R  A L L  C U TT I N G . 

Two-Bladp., ltollnd Hand le ,  Si lver Steel , Fi le Tested, 31)( inches 
long. Careful l y  Honed. Stag or Ebony Handle .  Double Capped 
- preventing wear in pocket. "'�u l l y  e-uaranteed and showll as 
represented or money refunded. Mailed for 15 cents. 

pr Illustrated Knife List Free. 

FRASSE C O . ,  38 Cortlandt �treet, N ew York,  N .  Y . 

EJ:ELD A R M ST R O N G'S P I P E  T H R E A D I N G  OUFFS with tbe Improved Wash­
burne Patent Cnff Hold--.AND-

CUTTI N G·OFF MACH I N ES 
Both Hand and Power, 

Sizes 1 to 6 inches. Water, Gas. and �team Fit .. 
ters' Tools. Hinged Pipe Vises. Pipe Cutters. Stocks and Dies 
'11/ni"Jersally acknnwledqed to be THE .BEST. rnrSe1'l d fnr catalog. 

THE  ARMSTRONG MFG . CO, 
Bridgeport. Conn. 

WELL DRIL�ING 
Machmes 

Over 7 0  sizes and RtyJes, for drI l l ing f'itber deep or 
shal low wel ls ln  any K ind of SOlI or rock .  Mounted 
on wheels 01' on siBs. With engines or horse pOWPfS. 
Strong, simple and durable. Any mechamc can 
operate them easi ly. Send for catalog. 

\VILLIAMS BROS., Ithaca, N, y ,  

First Cost Only Cost. 
No Laundry Bills 
if you wear t.h e 

WIN DSOR' 
Collars and Cuffs. 
A little Sapolio or Soap will clean tbem without in­

juring the goods. Free i llus .. 
trated catalogue to any ad· dress. Trade Mark 
The "WI N DS O R "  Goods 

Water Proof 
Collars. Cuffs Shirt Fronts and Neckties. pr We want. agents everywhere, 

THE W I N DSOR COLLAR & CUFF CO. , Wi ndsor. Conn .  

P R I N T 
Y O U R  
O W N  
C A R D S ,  etc. 

ijllll".'. e
.
rs cao be placed just wbere you wallt them ; will never 

Slip but may be instantly re­leased . Drawers Supporters, easilJi adjusted or taken off-
� 1;g�!:�s� f�� ����j2ijc. ;�I! 
� pair. iT Catalogue showing � 

these and other novelties. free. 
Amer ican R ing Co .. Box P. Waterbu ry, Conn . 

81 
N 

T H E  " H OCCSON " 
POCKET T I M E  STA M P  � Prints Year, Month, Day, Hour and Min­
nte. Correct ly timing every act. opera· tion or transaction. Watcbman and Em-
���i;�,r:�iS!��of��eer:!c�::iya�g ����� 
business. A 1 1' cURhiQn base. Operated without pounding. Complete witb die and ink ready for use. 1fT Guaranteed 
for perfect work and correct time, or rrum,ey 
ref'IA1deu. 2' Thames St . . N. Y. 

THE TIN PLATE INDUSTRY IN THE 
Un ited States.-A n interesting- paper. showing the ex­traordinary development of t he  tm plate industry in tbis country. and tbe s.erious competi t ion into wb i ch it 
is now entering with the Bri t ish industry. With 18 mus­trat.ion�. Conta ined in SCIENTIFIC AMER.TCAN � (J  PPLE· 
MENT, Nos, 1 0 1 9 . 1 0;!O, 1 02 1 .  1 0;!;! and  1 0;!3. Price 1 0  ('pn t !'  pflf'h. o r  50 cents for the series. To be had 
at this office ana !rom all newsdealers. 

Im' I7 JEWELED 
adjusted, patent regulator, stem wllld and 

�telll Ret, gen uine 
NA TIONAL SPECIAL 

muvt:: ment. LadieS' or Gents· s ize.  WAURHnD 20 YEARS_ 14K. 
Gold Jdate h unting case, elegantly 

engraved. FIt for a king. N o  better 
watch made. M ust be seen to beap-

. SpeCIal Offer for next liO 
send your full name and ad· 
and we will  send thiS watch 

C.O.D.Wlth priVIlege to ex a m me.  If  
found satisfactory pay ag·entf6.85 
and express charges . A guarantee· 

r-r rrhe above five 
v'.tnn .. ·. ' books by Prof. Sloane 

Tires, etc . .  coin controlled pn m 0 for inflating- bi� rycle, H .  B. Farrand . . . . .  . . . . . . . . . . . . . . . . . ()3(j.782 $5 P R E S S  �if8�laIT y
orp ;�a

li i��
w
:�:y�

er
1\Et;:yS Tires, m aking puncture closing- a ir tubes for � 

Tir�s������ :l<;:eUcl�si���\� tii be's . for 'p;;eu matlc: 6.17.1 71 �a
ap��: �[c�

aveT r.eEdpitE��oCO�:INi�iiitr:�:eC;�:; 

and beautiful challl and charm sent 
free With every watch. Wrlte at 

once as this may not appear agllin. 
�;

y 
a�,

e 
f�:c��tiWs��d 

prices, or the set com­pI pte, put up in 3. neat fol d ing box. wi l l  be fur­n i sbed to readers of the  SCIENTI FIC  AMER­
ICA N  at the 8pecia l  re­
fluce(1 price of Five 
DoIlar�. You save $2 
by ordering tbe com· 
plete set. Five vol-
::!f�

'v!;!12g.ri'f::! 
trations. � Send for ful l  table of con­
tentR of each of the above hooks, also for 
pur comp1ete book cat-

L.. ___ == _ ______ J a l o g  u e of 1 16 pa!!es, 
containing references to works of a scientlfic and tech· 
nical chara.cter I free to any address. 

M U N N  &. CO. , P u bl i s h e rs ,  
36 1 BROADW AY , N EW YORK. 

NAT'L MFG. & IMPORTING @ . . 
834 Dearborn St. I B S4:il, Cbleago, ID. 

u .  P. Smith . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  ' "  tlR7,172 ----------------------_______________________ _ Tires. ruhber repairing compound for pneumatic, 
.1. O'tberg . . . . . . . . . . .  . . . . . . .  . . .  . . . . . . . . . . . . .  637 .018 Tires to wbepi rjm� .  means for securing pneu-
matiC. A . 11 Col1 ier . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . .  fi37 ,087 

Too l .  M. W. Tozer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6WI . 1 R5 
C E R E  B OAT E " G I � E S. 

Tool hand le . •  1. �u lhvan . . . . . . . . . . .  . . ,  . . . . . .  " .. 6m .04:'l 
Tool ho lder. J. Armstrong . . . . . . . . . . . . . . . . . . . . . . . . . 680.74 1 Toy, J .  J. Deal . . . . . . . . . . . . . . .  . . . . . . . . . . . . . ' 6:10,7fi7 
Trace carrier. J. 'l'. Hol land . . . . . . . . . . . . . . . . . . . . . . . . .  tiHfl.R02 
Transom opener or clo�pr, C. A. Riehards . . . . . . . .  636,847 Trap. See Animal trap. Gopher or squirrel trap. 
'free transplanting apparatus, D. Ralstoll . . .  , . . . . .  6R�,842 
Truck, G. W. i'trai"ht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 687,C,44 
Truck. electric car. J. GoetteL . . . . . . . . . . . . . . . . . . . . . . 6.')6.�� 
Trunk. L. Go ldRmith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636.794 
Tufting apparatus .  upholsterer's, F. B, Wersel , J r. . . . . .  . . . .  . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  686,R77 I Turbine, steam or J;!AS. E. C. Terry . . .  . . . . .. . . . . . . . .  636.861 Typewriter and telegraphic transmItter, com-

bined, C, E, yetman . . . . .  " . " "" . . . . . . . . . . . . . . . .  6.17,059 

(Con«1IuW on page 851' Prices $ 1 60 and up. Send for Catalogue, 

S I M PLEST G AS O LI N E  E N G I N ES M A D E:  
F I N E  CAB I N A N D O P E N  B OAT S 

E CASTING S ,  KNOCK DOWN B OATS , H U L1.5 ,TR I M MINGI), 
E O. H. GERfYACHT···LAUNCH WI(S. Grand RaPid.a.Mich" 

Stock 8izes H to 22 foot, 
Aafe, Reliable and fully guaranteed, 

PIERCE ENQINE CD.. 1 7  N, 1 7th Street, Raci ne, Wis .. 

© 1899 SCIENTIFIC AMERICAN, INC.



Founded by Mathew Carey, 1785. 
H E N R Y  C A R E Y  B A I R D  & C O .  

l N DU ST R I A l  P U B L I S H E R S .  BOOKS E L L E R S  & I M PO R T E R S  
8 1 0  Wa l n u t  St . . P h i lade l ph i a ,  Pa . ,  U .  S .  A .  

::r O u r  New and Rev ise(l ( 'ataltJf]ue (I f  Practical, a11il 
SC ientific Books, Y2 pages. i"ivo .• eomplete" to Oc':. 1. 189H, 
and our other Catalogues and Circulars, the wbole covering every branch of ::-icience appl ied to the Arts, sent free and free ot p1 , s talle t,I) any Olle in any part of the w0J'Jd who will furn i s h  h i �  address. 

� mcClure's 
magazine a a 

Year Copy 

UI1TH better facilities and larger connections 
than ever before, we can promise for the 
Magazine during the coming year, increased 

interest and distinction In both its read ing mat­
ter alld its i l lustrations. In the December number 
appears, with beautiful pictures, reproduced part­
ly in color, the introduction and tbe prologue to 

The Life of the Master. 
By the  flev .  John Watso n .  0 . 0 .  

Author o f  O I 'l'HE MI�D O F  THE iVl i\STER:' " BE­
SID E 'rHE Bo�� n�  BHI.I!:H B U SH," etc . 

Known widely as a wri ter o f  genial, wholesome stories, Dr. Wat�on is even better known as a Christ ian preacher and a NTiter of inspiring reli­gious and devotional books. He relates the story of the deeds and speech of the l\�aster reverently, and with a special regard to its mt.erest and value for men as men, rather than as theologians and historians. T h e " Li fe " will be largel y 

I l l u st rated i n  C o l o r  from S pec ia l P a i nt i n g s .  
Mr. C. K. Linson, an artist of  power and sincerity who was Rent to Palestine two years ago to prepare the il lustrations. has produced a l arge number of Jlftintings and drawing� representing the chief scenes Dnd episodes in the l i fe of the Master. Some of these i l lustrations will be printed in color, from plates prepared in Vienna, by the m0st emi­nent firm of color printers in Europe. 

OTHER FEATURES. 
Lieut. Peary 's Adventures. 

Lieut. Peary has b e e n  in the Arctic during the 
�::�II��� �o1��

t
ii���� 

r:�rl�llt�ed��C���t?6nC�f his visit to Gen. Greely's quarters at ]j'ort Conger. for the January number. Other papers will follow. 
RUDYARD KI PLING 

will contribute timely poems and shnrt stories from time to time during the coming year. 
ANTHONY HOPE 

has written a new novel of great power, which will shortly be begun in MCCLURE'S. It is a pure love story, and undoubtedly the best thing be has ever done. 
MARK TWA I N  

has written several papers for coming numbers. 
" My Boyhood Dreams " will appear in the Jan� uary number. 

BRET H A RTE 
haR contributed " A Jack and Jill of the Hierras " to next year's budget of short stories. It is written in his old-time fascinating style. 

SHORT STORIES. 
We have accumulated an unusually strong col­lection of short stories. A series of stories of prison life, beginning in February, will prove par­ticularly striking. 
ar The New Volume begins with the Novem­ber number. 

The S. S. McCLU R E  CO .• Publ ishers , 
1 3 5  E. 2 5t h  Street, N ew York C i ty. 

Roper 's  New Engineer 's  Handy - Book 
f o r  STEAM E N G I N E E R S  a n d  E L E C T R I C IANS.  

Thoroughly revised, rewritten and much enlarged by EDWIN H. KELLER. M.E . •  and ( 'LA YTON W. PIKE, B.S., 
Ex-President of the Electrical Section of the }t'ranklin 
Institute. Emoracing all the recent imorovements in tbe Steam Engine and g;vir;g fnll instructions for the 

CARE a n d  MANAG E M E N T  of a n  E L E C T R I C A L  P L A N T .  
Nearly: 900 pages, :-;25 illustrations, over 700 main sub­
je'cts, 2�2 tables, and 645 quest ions most likely to be asked when under examination before being licensed as 
an engineer. Fuil leatber, gUt edges, pocketbook style. $3.50. DAVID McKAY, Publisher, 
Send for Circular. 1022 Market St., Philadelphia. Pa. 

It would appalling know in round numbers hOW many 
millIons of young chicks die 
from different causes known 
to so few 0'1' the hundreds of •• __ ..... _. thousands of poultry raisers. 

TO ASS U  R E  S U CC ESS 
and learn b o w  t o  prevent t h e  b i g  losses so common in 
poultry raising it is only necessary to own a copy of 

practical Poultry Culture 
which will  start you right and keep you right. Tells ev­
erything the b e ginner should know, and aids t h e  expe· 
rienced i n  a. hundred ways. It consists o f  150 pages of 
up-to-date poultry lore from the pens o f  practi­
cal and experi enced h and s .  Endorsed by al l leading pou!' 
try a.uthoriti e s  and editors of pou ltry publication s .  Don't 
b e  s atisfied until you get it. It will  both make and eave 

I��h:di�gP��e3a�i:
n��t��ri�ti��ai�' th:O cents 

AGRICULTURAL EPITOMIST 
8 monthly publication of sterling value and i ndi spensable 
t o  t h e  Up·to·da.te Farm er, Garden er, Live Stock and 
Poultry Raieer. Regular SUbscription p r i c e ,  50 centF 
Add ress E P ITOM IST P U B. CO., I nd i an apo l i s , I n d .  

V� A!��!�!�O?s�E�����Jo�s. 
Highest C. P. possihle. 

State L i n e  Ta lc  C o . ,  C h attanooga,  T e n n .  -----
W E  EXCEL  A N D  U N D E R S ELL ALL 

Electric Carriage Lights, $3.95 
'�re 

T
r
e
��t.h&�,�7it��mplete, �:�� !illS Medical Batteries, 1.95 

Battery Table Lamps, .00 
Electric Railways. .95 
�;;:'t!:�� ef.;�!�M'l£,��ps, :18 

Agents Wantett. Send jor New Catalogue. just out. 
OHIO ELECTRIC WORKtS, Cleveland. Ohio 

Hel\dquarters lor Ij;lectric Novelties, Supplies, Books. 

J t ieutifit �lUtfi,au. 35 1 

Typewriter copy holder attachment. R. G. Eng· 
lisb. ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1)36,96.1 Typewriting machine, W . . J. Barron . . . . . . . . . . . . . . . .  63t),!Hl 1lypewnting- machine attachment, Haney & 
H u rst, . . . . . .  , . . . . . . . . . .  . . . . . . .  . . . . . . . . .  , . . . . . .  6ati,797 rj' y pes for typewriters or printing pres�es, S. S 

" .  Haddad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.10,109 U m brel l a ,  \V ol'l' i n g  &, Kortenbaeh . . .  . . .  . . . . . .  6aH,U;-){i Uphols�el'ing apparatus button holder. Percival 
&, l�ldde l l . . . . . . .  , . . . . . . . . . . .  , . . . . " .  . . . . . . .  . .  H:i7,02;") 

Valve. J. H. lUng . . . . . . . . . . . . . . . . . . _ _  . . . . . . . . , . . . . . . . ti37,161 Valve, engine reversing, A. Haferkamp . . . . " . . . .  t;a7. l 1 1  Valve, inftatiol l . E. 'Y. M eCu:slin , . . . . . . .  . . . . . . . . '  n;n . U l l Valve mechalllsITl and alarm , tberrrwstatica l ly actuating. A .  Bonten. . .  . . . . . . . .  " . .  f�17.07;: V alve.  piston, G. A. Murnfqrd . . . . .  . . ' f�{i,OJO V a l ve. re�u l.at.in�, J. 8cb llelble . . . .  . . . . . .  0.�� .��� Valve. rehet, J. �cott . . . . . . . . . . . . . .  6.1 1 .0:1 1  
V a l ve, retaining, .J. �. Lap ish . . .  " . .  , . . . . .  . .  . ti:n.134 Vaporizing appaPltUs. . toi let, \V. \V. Bateman . , . tJ86.744 V e h l C l e  control l i l lg" mechall i�m, K A. \' . Kenda l l t;;r;. 127 
V e tl icle,  e l ectric. '1'.  B. HIl t z . . . .  . . . . .  ti;)n,!1t)4. f);:)ti,�lt;:) Veh icle fellrter . •  J. P. M u l l e r . . . .  . . . . . . WHi,S:W Veb icle. motor . .:\1 . J .  O ' l w ll u e l l  . ti:'n.015 
Vebicle rack ,  A. L. Bucher . . fj3fi.9tH V e h i cl e  rUllllcr, C. �. �axtoll . . . .  . . . . . . ti;W,l1ti Vehicle rUllomg- gear, H. \V . J amieson . . . .  ti:;o,m¥.1 
Vehicle step. ,J . D. T h om as . . . . . .  fi:W,I84 
Vebicle Wheel , A. L. PrUltt . . . . . . . . . . . . . . . . . . . . . . t);n,o;)o 

��ll��G��lg�}��eAW���l��.n��·�).I.l�.� ,  .�.���. � .� f,):.� � ��;{:?�� Wagon couplin.�. O. I.. Becket t  . . . . . . .  " . . .  . . . .  63ti,fl44 
'Vagon standard , C. K retsch mer. . . . . . . . . . . ' .  ti.1f1.814 
'Vushl llg machiue , .J. A. Bergman . . . . . .  fi;)fi.!14.) 
\Vash ing macbme , H. C. Meeker . . . . . . . . . . . . . , . '  . f;�j,007 Water, composition for steri l i zmg, C . . J .  Heinen . .  (};{ti,!IRri 
Water beater and tan k ,  II.  Harbeckes . . . . . . . . 6:-«i.7n1l 
"Veeder. }1�. K \V h i pple . . .637 ,191. nm,HI2 Weeding jmp le tll ent. G. Cutter . . .  . . .  . . .  . . . . . .  t;;{7.mn \Veighi l lg apparatus, Stackig & Carlson . . . . . . . . . .  f3.TU142 
\Veigh ing fl,f'O()P,  B.  Mf'Kiernan . . . . . . . . . . . .  . . . O:1ti.920 
\Vheel . �ee :Meta l  wheel . Vehic le w h eel. \-V heel . ,} . Donovan . . .  . . . . . . . . . . . fi;�f;.n58 
'Vbeel .  J .  'V. �;i�enh nth . . , . . . . . . .  . . .  . . . . . . . . ti:3tUKKl \V h iffletree cou p l i n g .  ('. K retsch m er . . fj.'{t).Sl:i Wbistie va lve , ��. I,alle . . . . . . .  . , . . . . .  . .  6:{6.007 'Yind wheel regulator. W. W .  C h aney . fi.1fi.952 Window screen, W. W. Case . . . . . . . . . . . . . . . . . . . . . . fia7.08:i \Vindow ventil ating attach m ent , G. M. 'Vagner . , 631,187 
Yoke center. neck. C. W. McDonald . . . .  , . . . . . .  . .. G37 ,150 

DESIGNS. 

Bearinj:!, II. See . . . . . . . . . . . . . . . . . . . . . . . .  31 .829 
Bicvcle �eat post, G. G. Spencer . . . . . . . . . .  31 ,828 
HOiier or k e t t l e ,  J. R. Davidson . . . :31 ,820 
Bori ng bar. C. J acl{son . . . . . .  . . .  , . . . . .  . .  31,827 
Braid ,  H. Bernstein . . . . . . . .  . .  . . .  31,846 
Broom rack ,  II. C. Botbwe l l . . . . .  :n,S23 Butter mou ld or print, B. F. Otto . , . . . .  . . . . . . . 31 ,821 Churn, R. C. Spratl ing. . . . . . . . . .  :n,822 Cigar, S. K .  Sl lH,VP]y . . . . . . . .  . .. . . . 3UW1 Conductor fa8tener, 'V. Hel b .  ;)1,8;)6 
�V!��'i�

a
i��;����� l��'a���e�gin '  'coiiiroi iecl: \v: '  C' 31 ,835 

Backof . .  . . . .  . . . . . . . . . . . . . . . . . .  . .. :n.S39 
Faucet body, ft lterin/!, S. II. Jones . . . . . . . . . . . 31 ,824 Gage. section l iner, E. G. Thomas. . . . . . . . . . . . . .  ::n,837 Hat band protector. M. P. A l len. . . . . . . . . .  . .. 31.844 Hat, straw, S. C. Townsend . . .  . . . . . . .  . . .  . . . . .  31.845 Heater. S. Boal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.&�:l Hoe, garden, B. Schmaltz . . . . . . . . . . . . . . .  , . . . . . . .  . :n.826 

���f�:t�r:�lu�ufg;r 
e7:�iri�\1�� t;�l��o'r'ts,' i : :  ·A . . :)1,8;)4 

WilJiams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 .8.% 
Lace fastening, H .  A. Frye . . . . . . . . . . . . . . . .  . . . . . :n ,843 M easure for tea tables. ru m ,  S. W. Ray . . .  31.818 Paper fastener, F.. F. Pflueger . . . . . . . . . . . . . . . . . . . . . . :n,842 Puzzle board, .J . H. W hite . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 ,848 Receptacle. Shipman & Mo

r
com . . . . . . . . . . . . . . . . . . . . .  :n,819 

Sign plate, J .  Marcus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :n,S32 Speculum member, T. A. De Vilbiss . . . . . . . . . . . . . . . . 31 ,840 Tack. lUl'!ting, J. F. ArneI'! . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 .841 Tire valve cap. G. H. F. Schrader . . . . . . . . . . . . . . . . . . . .  31 ,8:n Tire. vehicle, S. T. Young . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;·n,830 Tool h andle, A. \V. Johnston . . . . . . . . . . . . . . . . . . . . . . . .  31 ,825 Watch stand. tl)ilet table , S. W. Ray . . . . . . . . . . . . . . . .  31 ,S17 

TRADE MARKS. 
Abrasive material , certain named manufactured articles of, Norton Emery "-T heel Company . . . .  33,757 Apparel. men's outer wearing, \-V i le Brothers & Welll . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.721 Biscuits, W. A. Lorenz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,749 Blasting articles, certain named, Insoloid Fuse Cumpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . 33,755 
Bluing tablets, J. N. Stu l l  & Company . . . . . . . . . . . . . .  33,751 Boots 'and s h oes, men's, L. G. B loomingdale . . . . . . . 33,720 
Butter, G. M. WaH les & Son . . . . . . . . . . . . . . . . . . . . . . . . .  33,741 Candles. M. FaI le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " "  33.'152 Carbons for electrical puposes, H. H.eisinger . . . . . . 33,754 Charcoal , Chemical Charcoal Company . . . . . . . . . . . . . 33,753 
Cbocolate and cocoa, H. O. Wilbur & SOilS . . . . . . . . .  �3,741 Chocolate. broma, and cocoa preparations, Walter Baker & Company. . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . 33,'140 Clasps, self-fastening pants. National Tool and Stamping Company . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  33,722 Coffee. raw and roasted, }!'. Arcber & Company . . . .  33,742 Collars and cuffs, Van Zandt. Jacobs & Company . . 33,718 Cosmetic compounds , J. A. Brown . . . . . . . . . . . . . . . . . . 33,737 Drugs, cbemicals, mediCines, medical compounds, and pharmaceutical preparations, Red Cross Drug and Chemical Compan V" • • • • • • • • • • . • • • • • • • •  33,132 Enanieled steel and iron ware, H i bbard. Spencer, Bartlett & Company . . . . . . . . . . . . . . . . . . . . . . . . . , . .  33,700 Face wasbes, l iq uid , l!�. Milley . . . . . . . . . . . . . . . . . . . . . .  33.736 Foods. farinaceous. Goddard Grocer Company . . . .  33,750 Harmonicas, month, V.  Strauss , . . . . . . . . . . . . . . . . . . . . .  33,727 Knives, razors, scissors, and shears . pocket. Val-

ley }!'orge Cutlery Company . . . . . . . . . . . . . . . . . . . . . .  33,758 Liniment, salve, ointment. and pile cure, W. A .  
Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.734 Liuiments and lotions, S. D. Vil lette . . . . . . . . . . . . . .  33,733 Medicinal preparations, certain named, A. W. Wi lkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.731 Medicinal tablets, certain named, Antikamnia Chemical Company . . . . . . . . . . . . . . . . . . . . . . . . . 3H,729, 33.730 Mercerized cotton fabric, J . Maddocks . . . . . . . . . . . . . .  33.723 Ointments� W. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,735 Oversboes known in the trade as arctics, Joseph 
Banigan Hubber Company . . . . . . . . . . . . . . . . . . . . . . . 3a,719 Paper, photograpbic, H. Kuhn . . . . . . . . . . . . . . . . . . . . .  33.725 Paper, photographic printing, Western Camera Manufacturing Company . . . . . . . . . . . . . . . . . . . . . . . . .  33,726 

Paper. wal l ,  A. Peats & Company . . . . . . . . . . . . . . . . . . . .  33.724 Plumbers' goods and supplies and sanitary spe· cialties, certain named , Ideal .Manufacturing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :l3.75� Rubber beJt ing, Jeffrey Manufacturing Company . 33,756 Snuff, Stewart Snuff Company . . . . , . . . . . . . . . . . . . . . . . .  33,739 Sugar, certain named, American Sugar Refining-
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.743 to 33.746 Telescopes. F'. B. Warner . . . . . . . . . . . . . . .  " . . . . . . . . . . .  3:l.728 

Toilet preparations, certain named, E. Sharum . . . . 38,i38 Wbeat, prepared granulated, W. E. Col lins . . . . . . . .  33,748 

LABELS . 
U Arrow Brand," for canned salmon, Delafield. McGovern & Company . . . . . . . . . . . . . . . . . . . . . . . . . .  7.202 " Eau SUblime," for hair coloring, H. Guilmard . . . 7.204 .. }.Jlks Pastime," for Cigars, W. P. Wiclrert . . . . . . . . . . 7,201 
U La Agricultura," for cigars, American Litho-graphic Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,200 " The B and P Wrinkle Eradicator." for wrinkle 

eradicators, I.  II. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,203 

PRIN rs. 
" Never Rip-Em," for shoes, Ellet Brothers Shoe Company . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 
•• Sunra.ys Disinfectant." for a deodorizer and ger-micide, Howard & Keith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 

'A p r i n tp.d copy Of the specification and drawing of any patent in the fore�wing list. or any patent in print issued SInce 1863. wi l l  be furnished from thIS office for 
10 cents. In ordering please state the name and number of the p�tent desired, and remit to ).funn &. Co . . 361 
Broadway, New York. SpeCial rates will be given where a l arge number of copies are desired at one time. 

C a n a d ian par ents may now be obtaIned by the in· 
ventors for any of the Inventions nam ed In the fore. going l ist, provided they are simple. at a cost of '40 each. If complica"".:ed the cost will b e  a little more. For fun 
Instructions address Munn & Co . . 361 Broadway, N ew 
York. Otber forelllll patent8 may also be obtained. 

Absolutely IMiZlbie AlwZlYs 

I e m i ngton 
Typewr iter 

STANDS T H E  TEST O F  CONSTANT SER,VICE 
Wyckoff ,  S e a m a n s  & B e n e d i ct 

F O R  S A L E  
1'wo Stearn Engines built b y  The I Ea{}h engine consi s:��t2 1����?;i�r�o'�Je����rtfo;.;·i�S Engines conpled to one shaft. witb a vertical air pump driven from crank pin. 'rhe smaIJer engi n e  has two 

2S in. cylinders, 60 in stroke. Belt wheel is 25 ft. dia. hy 
91 in. face. Gruss weight of engine i s  about 202,000 lbs. 'l'he larger f'ngine has two 32 in. cyl inders, fiJ in. RHoke. 
Belt wh eel i s  26 ft. diameter by 1 14 in. face. Gross weight is about 247,000 Ibs. 'l'h ese engines are to be taken out to make room for others of greater power. 'rhey can be seen in operation now. Stnd will probably 
!re

b �e�1r.:�rT't'�;;:'J C'g.�U�.��.b��'i'r54�9�lew:-i'1.\�. jO 

FOR SALE-One 20 horse power horizontal , tubular 
boiler with pumps, inspirator, beaters. etc., and one Armington & Simms 50 horse power engine, all in first class condition. Addr., H .  L. M. C . .  Box 713, New York. 

50 Y E A R S '  

E X P E R I E N C E  

PATENTS 
T R A D E  M A R K S  

D E S I G N S  
COPY R I G HTS & C _  

Anyone sel ld ing a sketcb and description may quickl y ascertai n  our opinion free whetbe� an 
invention 18 probab ly patentable. Commull lca­tions strict ly conftden tial . Handbook on Patents sent free. Oldest a�en cv for securing patents. Patents taken through MunT! & Co. receive 
special notice, without cbarge. in the 

Sti¢ntifit Jlm¢ritan. 
�ura��od�0.rt���yiJ����::I;Irl� j���!��): ������:,t 

$?3ir� veal' : four months, $1. Sold by all newsdealers. MUNN & CO .36 1 B roadway, N ew York 
Branch Office. t.i25 F St . . Washington, D .  C. 

$ 3 D S Send u, youradd ..... 

a ay ure and wewillshow you 
how to make $3 aday 
absolutely sure ; w& 

furnish the work and teach you free ; you work in 
the locality where you l ive. Send us your address and we will 
explain the business fully ; remember w� guarantee a clear pro­
fit of $3 for every day'!, work, absolutely sure, write nt once. aOYAL MANUFACTURING CO •• Box • J _ UE'fROIT. MIen. 

327 Broadwav, New York 

P R O P O SA LS.  
COl\l.I\HRSrON NEW EAST RIVlfR BRIDGE, 

City of New York. 
NOTICE TO CONTRACTORS. 

.'I ovember 9. 1899. 
'Proposals win b e  received by the CommiSSIOners of the New East River Bridge, at their office, at No. 49 Chambers Street. in tbe Horough of Manhattan, in the 

City of New York, at two o'clock in tbe afternoon of the 
7TH D A  Y O�' DECEI\1 \l F- R. H;99, endorsed " Propos­aJ for Construction of Steel Cables, Suspenders, etc., of the New East River Bridge." for furnisbing tbe ma­terials tor and constructing tbe steel cables, suspenders. cable hands, covermgs, sheaves and their appurtenances of the New East River Bridge, i n  acc3rdance with the proposed form of contract and th(> d rawings and speci­fications t.herefor. All bIds shan be enclosod in sealed envelopes, an dressed to Lewis Nfxon, President of the Board of Commi ssioners of the New East River Bridge, 
and pI;esented to him on tbat day and at that hour at said office, and such bids will be opened in public meet­
ing by the said Commis8ioners on that da.y at two o'clock in the afterr.oon. Copies of the specifications and the genera.] drawings for the work, wit.h the proposed forms for t.he bid, bond and contract, may be seen and furt.her information will be given at the office of the Chief Engineer No. 84 
Broa{1way. Borougb of Brooklyn, City of New York, OIl and after the 13th flay of .xovember, lR99. '(1he Comm i ssioners require tbat an bidders shaH care­fully examine the specifications, d rawm g s  and proposed form of contract, in order tlUlt no question as to tbeir meaning may arise }H'reafter. It must be distinct]y understood t h at n o  ch ant;:es i n  tbe quality of the ma­terials or of the workmanship will be allowed, and that the speCi fications wil l be adhered to strIctly. rrhe contract i s  to be completely performed within ten months after rhe cabl e  saddles are set in place upon til e steel towers of the brI dge. 

Proposals wi l l  be made upon a form provided tl v r e ­for, and only those proposals wil l be c I)llsidered wJl jp,h are compl ete, in proper form, compJy with the requ i J'P­
ments berein stated, and are offered by parties of known 

I rei���tb�dd�;��l1ebnec�e��1r��Rrg���6�iZ·With his pro. posal in the offiee of the f'ommissioners, a certified check for $12,CO I, payable to the order of Julian D. Fair­chHd, as l.'reasurer of the New East River Bridge Com­missioners, a� security for the execution by him of the contract and the giving of t h e  required bond, if his bid is accepted, within two weeks after notice of the accept­ance of his bid. 
'r h e  Contractor wilJ be required to gi ve a bond in the penal sum of '400,000, i n  the form annexed to the pro­posed form of contract. with an approved sureLY com­pany doin� business in the City of New York, condi­tioned for the prompt and faitbful pex formance of the contract and its covenants and the work thereunder. 
As by far the greater part of tb is work can be execut­ed only by brid.l!e establishments of the first class, bids will be received only from such parties as bave the requisite plant and faci lities WhICh �1ave been in suc� cessful operation on work of simi i ar character for at 

l east one year. The bidders m u st be, in the opinion of 

��� ?�r:::::,��:��e:�:) feu��jl�a��i� o����s �bai!�f::e::;{:i impo!'tance according to tbe high('st standard of such work at the present time. The Commissioners reserve the right to reject any and all of the proposals offered, and to accept any pro­posal offered. 
LEWIS NIXON, President. 

JAMES D. BELL, Secretary. 

Universal Incubators and Brooders 
l ead and are appreciated everywhere, produce more birds, produce tbem stronger than any other make. Natme's laws closely followed, bring the best results. A two cent stamp brings you an illustrated catalogue. Address 
E. W. ANDItEWtS INCUBATOR CO., Box 3, EL1UIRA. N .  Y. 

MODELS & E X P E R I M E N TA L  W O R K .  Inventions developed. Special Machinery. 
E. V. Baillard, 106 Liberty !'St . . New York. 

MOD L S I .... C ATA C O G U <' S r R E:. E. 
... U N I O N  M ODtL WORKS 

& Co E.ARS @ 193  CLARK CHiC G O .  

LIQUID AIR PATENT FOR SA LE. 
R. E. C.bism,. Apartad.o 2085. MexICO CIty, MeXICO. 

T U R B I N ES Iar Send for Circular "M." 
J A S .  L E F F E L  & C O  !'Springfield, Ohio, U. S. A. 

G R I N D I N  G M I L LS ��Ra��� :�t��fb��: I CE !�1ic�m:;;', ���iIi'rn:;':.in!j,sH�Vrr�tJ" 
versal Eccentric Mill. Address J". �. & G. F. SIMP. M F G .  CO . •  891J Clinton Street, Milwaukee, Wis. 
tSON, 2,.. Rodney tStreet, Brooklyn, N . Y. 

L I GHT MANUFACtURI NG &£XP£R'MENTAL WORK. 

A-SH££TM£TALSTAMPING - PUNCHES & DIES. UTOMOB I LES AND PARTS rOR SAME. .sPECIAL MA CHIN£R Y. I N QUIRIES SOL IC ITE.D. OTTO  KONIGSLOW- 4!) MICHIGAN 5T. tLlVELAND,O. 

D 'AMO U R  & Ll TTLEDALE MACH INE CO. 1 3 0  W O R T H S T  . . N E.W Y O R K .  
Machinery, Tools. Patterns. llIodels. 

VOLN EY W. M ASO N & COo • 
Friction P u l l eys, C l utches & E levators 

P R O V I D E N C E  R. I. 
M O N T R E A L ,  Canada--

CLEMENT & CLEMENT CO.. Ltd .. 
Manufacturers of light and accurate machinery· MOdels and experimental work developed. Inven­tions marketed on royalties or otherwise. 
Protect your Canadian Patents by manu­

facturing in Canada. 

I nvestors and Cap ital i sts ! �la��s�a1e�� 
No. 600,528 on royalty. It takes the lead of al l others. Ji""'or particulars addr., Martin V .  B .  Grueb , Baldwin! Ind. 

GAS ��Q GASOLINE ENGINES 
WAT E R  M O T O R..& 

B ACKU5 WAT E R  MOT R C O .  N E.WAR K  N. J .  U . !,> A .  

�� TYPE. W H EE L Ss MODELS &""EXPERIMENTA L WOR1CSMAU.MACHINERY 
NOVELTI ES  e. ETC. NEW :-'� STENCIL WCRICOS 100 NASSAU S! N .Y. 

NOVELTIES  & PATENTED ARTICLES 
Manufactured b y  Contract. Punching Dies, Special Ma­chinery. E. Kouigslow & Bro., 181 Seneca St.,Cleveland.O. 

YOU CAN MAKE. $ I OO.A WEE.K ! OWN YOUR OWN SHOW, COMPLETE OUTfIT-$ IOO. 
I!..IF£ M O TION FI/..MS &. MACHINE S .  f, EAT PASSION PLAY ", <; 00 OTH E R  5 U B J E CT 5  1 � L. U .s T Fl.  c ....... ,_ L- O c.. l.J E.. .;, r R E:.. E:. 

. L UBIN. LARGE ST MFR. PHILAD£LPHIA P. A .  

The Owners o f  a large. well known , well equipped 

M E T A L VV O R K I N G  P L A N T  
(Germany), with ample financial means and large premise s, desire 

to communicate with well recommended American Manufacturers, 

whose product. if manufactured in Germany under able manage­

ment, would meet with success there. Ma chine Tool Manufacturers 

and Makers of Special Machinery preferred . Bpst References. 
Address, giving detailed information. 

N . Z. , 2435, Anno ncen Expedit ion , R u d o lf M osse, B e rl i n ,  S. W. 1 9. 

© 1899 SCIENTIFIC AMERICAN, INC.
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THE WATCH QUESTION 
Is an important one. Time' s measurements must be accurate, or tbey are valueless. 

Ruby Jeweled Elgin Watches 
to 

The World's Standard. 
EI"in watches are sold In all sizes by jeweler" everywhere. 

An Elgin watch always has the word UE1gln" engraved the works-fully guaranteed. Our new booklet, (ree to who:> write, is of universal interest. 
Elgin National Watch Co., Elgin, Ill. 

HBver Gets "Wiuaed" !��,�,�!���ti��2!� 
tors' and S portsmen's Footwear. W e  have for 

TWENTY-TWO Y EA RS supplied Western Hunters, 
Prospectors and Ranchmen, (who demand the 
very best) , and have le arned through our per­
sonal contact with them to make a perfect boot. 
Putman Boots are Waterproof. Send for Cata­
logue of over 20 different styles of boots. Also, 
Indian Tanned Moose Hide Moccasins. 

B R ISTO L ' S  
R ECOR D I N G  I N STR U M ENTS. 

Pressure Gauges, Vacuum Gauges. Volt·· meters, .Amperemeters, Wattmeters, and �rbermometer8, make continuous records 
Day and l'{iqht. Will pay for themselves. Every instrument fully guaranteed and sent on 30 days' trial . !llr' Send for Oircu­
lars and Spec"imen Chart. 

" 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 .  
Si�va:::8t aWi!��t�?� °t�I��\�g�ble�O*k:I ���e &Ios:�� 
���t�s�r���!iors��r:�:: Je��1 \v �rfk�l��CbjJ!irC�cii;: You can tire a horse but not an Automobile . U p  h i n  o r  down i t  i i<  all the same to  

The WI NTO N 
M OTOR 

PHAETON 
Safe. sure. speedy clean and ele/lant 

"--="-""::;'.J Rpeed regulated 
Price $ 1 , 000. No A gents.  ��s;illtgf sdt�V;�: steer or stop. Hydro-carbon system. IlT lVrite 1tol1) 

.for illustrated Oatalo{lUe. 

T H E  W I NTON M O T O R  CAR R IAG E C O . ,  C l eve l a n d .  O h i o .  

Kodaks 
do a way with cumber­

s o m e  p l a t e - h o l d e r s ,  

heavy, fragile glass plates, 

and bothersome dark­
slides. 

Just turn a Key-
All Kodaks use our light-proof film cartridges 

(which weigh but ounces. where plates weigh 

pounds) and can be loaded in daylight. Seven 

styles use either plates or films. 

Kodaks, $5.00 to $35.00. 
EASTMAN KODAK CO. 

Catalog'ues free a t  tltt 
dealers or by mail. Rochester, N. y� 
-----------�-�------

CHARTER Gasoli ne Engine 
USED ANY PLACE 

BY ANYONE 
FOR ANY P U R POSE 

Stations ries, Portables, 
Engines and Pumps. 

iT State your Power Needs. 

----- - --�----

NE W ENGLAND 
WA TCHES. 

G u aranteed for accuracy. 
Stem wind Rnd Mtem set.  
Thin [U odel watches 
all sizes and styles. 

Enamel watches and brooches to m atch 
in Russia Leather cases. 
Exquisite designs i n  ladies' watches 
for the m ost arti stic tast es.  

W e  sell only complete watches. 

Tried. Tested and Timed before 
leaving our factory. 

THE NEW EN G L A N D  WATCH CO., 
WATERBU R Y ,  CONN . 

Send for catalogue. 

Warm 
Extre m i t i es, 

Wa rm a l l  over. 
\\T arm, Strong, Durable, Handsome, are our $3 Lal1!'e Gauntlet B lack Fur G loves, by mail prepaid. 'l'be same 

�i��I��:Sit�laJif�ofgr�������;��!�3�)tt,.�n����a���rf� Seventy-five and Two·dollar unlined and si lk .. lined Mocha and Reindeer gloves for men. Our enlarged illustrated bOuklet H Glove PointerE' '. may be had tree by mentioninJ! tbis paper. It wi l l  give you a lot of information about dress, driving and work gloves and mittens. . In Black Galloway and Frisian Fur Uoats and Robes we are "beadquarters. Get our " Moth-Proof " booklet. Also coon. du�, wombat, Rus�ian calf coats. 
R� �':t�o�ob�rJ�rk�i;�a�tr!�!:��n<t ��:� �g�:lf:� we are at bome ; Get our custom tan • •  Folder." 
The Crosbr Frisian Fur Co. , 1 1 6  M i l l  St., Rochester, N.Y. 

This cut shows our NO. 678, %: Boot (H in. high) .  Any style toe desired. Uppers are Chrome Tanned Calf Skin, tanned with the grain of the bide left on, (our special tannage) .  making t.he leather water proof. Large Eyelets and wide I�eather Laces, laced at side, to fit the boot tight around the top. Furnished in Black, Brown or Straw Color. Bole i s  genuine Hand Sewed, ( soft and easy ) .  Send for Order Blank showing how to measure your foot. Made to your measure, and delivered to any $7 50 part of the U. S. for . .  • 
H J. PUTMAN &. CO., Minneapolis, Minn. 

The Bristol Company. Waterbury. Conn. 
WO O DWO R K I N G  M AC H I N E RY .� 
For Planing Mills. Carpenters, 
Builders, Furniture. Chair. Vehicle. 
Wheel and Spoke Makers. etc. 

llr Oorrespmdence Solicited. 
lIIustrated 312·page Catalogue free 
to manufacturers snd foremen. 

T H E  E C A N  C O .  3 2 7  to 3 4 7  West Front Street. 
C I NC I N N A T I ,  O H IO. ------------------

ELECT R I C  BANQUET LA M P  
with beautiful silk shade i s  the lat· est novelty for the borne. Can be carried around tbe bouse. No acids to spill. Power comes from Dry Batteries. A C h ristmas Pre­
sent that would be appreciated. Price $3.50. silk sbade. 50 cts. extra. We make otber styles. ar Send for Oatalo(l1te and Price· 
list oj General Electric Supplies. 

J .  J O NES & SON CO., 84 Cortlandt St . .  N e w  York. 

namos. Motors. Apparatus, A rc Lamps, Sockets, i"rack­ets. Cars, Stations, General .Decoration, etc. Sample bottle, by maH,  for 25 cents. 
T H E  A M E R I CAN P E G A M O I O  C O . ,  339 B'way, New Y o r k .  

Q'i BARKLEY'S RING METHOD O F  

All: SELF IN�-':RUCTION I N  
Zli · TypeWrltme: teoche� now.to � 

, all eight ot the hnger$ Easy and practical A 
_ IlOOn tlI Deginners ono a l uxury for �d operators. 

P4r[ M I"Oe W 6A SEND fOR C,RCULARS. 
��� •• � • .  RKUY. 5EWARD.NEBRA�KA.. 
United States Patent and Canadian Right for above Method and Device for Sale. 

Correspondence Solicited. 

PRATT ' S  PATENT POSIT IVE  D R I V E  
DRILL CHUCKS. 
I mpossibie for Drills to slip when h eld  by them. 8end 2 cent stamp for Illustrated Catalogue. 
T H E  PRATT C H U C K  CO . ,  Frankfort, N .  Y . ,  U .  S.  A. 

A GOO D O R D E R  
The old adage, " the proof of the pudding is in the eating," always proves 

regard to the Griffin Mills. Those who know them best like them m ost, 
following order indicates. 

true in 

as 

L E H I C H  P O R T L A N D  C E M E NT CO. 
M a n ufactu re rs of H igh C rade Portland Cement. 

BRADLEY PULVERIZER Co.,  92 State St. ,  Boston, Mass. ALLENTOWN, PA., July 17. 1 899. 

the 

GENTLEMEN : Replying t o  yours of  t h e  14th inst. inquiring a s  to t b e  satisfaction your Griffin Mil ls  a r e  givi n g  u s ,  would say 
that our Company, having recently decided to build a new plant, we have been looking closeJy i nto the workin g and operating 
of  other kinds of Iuil1s for pulverizing cement clinker and lime rock,  and have concluded, after thorough examiuat

·
ion, that we 

will equip our new works with 28 Griffin Mills. This, in addition to our present plaut, will give us 52 of your mills in use. This 

should be sufficient evidence that we are well pleased with the Griffin Mills. Yours truly. 

(Signed) CHAS. A. M ATCHAM. Superintendent. 

We will be pleased to furnish intending buyers with full in. formation regardIng the working quaJities of these Milia for pulverizing all varieties of refractory substances . . • • 

T H E B R A D L E Y  P U LV E R I Z E R  CO., Boston, M ass. 

. R.eisch's Foot Power EVERY BOY HIS OWN TOY MAKER. 

R E E V E S " 
Variab le  Speed Cou nter Shaft 
/��r l�es�u�r1l�::�. sp�e�ct��f;u:d���Ne F;r biW 
kinds of experimenfal machinery, Printing Presses, Motor Carriages, Ironworking Tools. Woodworking Machinery, or any and all ma­cbines requiring a cban){e of speed or feed. 

or Send for hamisomely illustrated 
Catalogue •• S. A . "  free. 

R E EVES P U LLEY CO •• C o l u m b u s .  I n d . ,  U .  S. A .  

E M E R Y W H E E L  
K N I FE SHARPENER and TOOL G R I N D E R  
2,000 revolutions or  3,500 feet per minute. 
A handy machine for BlCycle Repair 
��c�P'i'I::��\�'fe ,i;�gClsne�Jl�e.:i�c;i��le�i emery wheel, 6xl in. 
Machine sent on approval to respon­sible parties. 

ar Send for Oircular and Prices. 

BUFFALO EM ERY W H E E L  CO. , 

N o .  1 0  Lock St. ,  Buffalo,  N .Y. S I All varieties at lOwest prlces. Best Railroad . -----. ca OS 3:r:g\(l�r�s:r�fO�rt?�le�toi'i!'cl�atAes ��'}�;' I SUBMARINE TELEGRAPH.-A POP-
U Sewing Machines, Bicycle., Tools. e�c. Sa':e ular article upon cable tel<;faPhing. 8CIENTIFIC AM· 

Money. Lists Free. CHICAGO :SCALE CO .. Chicago. I I I .  �:��iinSXl;���;i'J�11 �et.v�deal::i.ce 10 cents. For sale 

J ust the 1i1i n g  to G ive Your  Friend who smokes for a Ho l iday Present.  
Costs abont 1 2 c .  a y e a r  t o  m aintain THE MATCHLESS 

ELECTRIC C IGAR LIG HTER 
A Recent Invention. Just pl aced on the m arket. 

� ��vs�feat� §g�rh���rela;��i�esusp���a��t�io���g:n3t�ric�f ]VS�� .;), 
TELEPHONES, MOTORS, LAMPS, BATTERIES, ETC. 

Stanley & Patterson G e n e ra l  E l ec. E q u i p ment  S u p p l ies,  
, 3 0·32 FRANKFORT ST. ,  NEW Y O R K .  

-------

VEEDER RATCH ET COUNTER 
$ 1 . 

T H E V E E D E R  M F G .  c o . 

Tells how to make all kinds Toys. Steam Engines, Photo Cameras, Windmills. Microscopes, Electric Telegraphs, Telephones. MagiC Lan­term�, ..-Eolian Harps, Hoats from a rowboat to a scbooner i also Kites, 
��I����sBo��:J'Ar����� GJI�)l. Slin�s, Stilts, Fisb'ng Tackle, Rabbit ano Bird Traps. and many others. 
An is made so pla-tn that a boy ca·n easih make them. 200 handsome HIllS. This gJ eat book by mal l, IOc., 3 for 25c. C. DEPUY, Pub., Syracuse. N. Y. 

Cb¢ EdiSOn £onc¢rt 
PbOnOgrapb 

Mr. Edison has 
perfected the 
Phonograph. 

is the 
ment. 

'['be �CIENTIFIC A MERIC AN is printed with elIAS 
Makers of Counting Hftchlnes, Cyclomllters for Bicycles, and fine Castings. HARTFORD, CONN .. U. S. A. :r..�¥bii�l:I��ii.� atd f?A�.��t�·o�;.n��:..':,� J;',�Jl��� 
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