
A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS CHEMISTRY AND MANUFACTURES. 
Vol. LXXXII.-No. lSoJ 

ESTABLISHED 1845. NEW YOl}K, APRIL 14, 1900. rI1l3.OO A YEAR. WEEKLY. 

The" Kearsarge" on her Trial Trip. From a Photograph copyrighted 1899 by N. L. Stebbins. 

TEST OF THE SUPERPOSED TURRETS OF THE UNITED STATES BATTLESHIP" KEARSARGE."-[See page 230.] 



226 

Ititntiftt �mtritan. 
ESTABLISHED 1845 

MUNN & CO., EDITORS AND PROPRIETORS. 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

TERMS TO SUBSCRIBERS 

One copy, one year, for the United States, Canada, or Mexico, , , , , " " $3,00 
One cOPY. one year. to any foreign country. post8,Jle prepaid. £0 16s. od. 4.00 

THE SCIENTIFIC AMERICAN PUBLICATIONS. 
ScientiHc Amencan (Establi.hed 1845) . . . . . . .. . . ' ................ $.,00 a year, 
SCIentific American Supplement (Established 187m • • • • • • • • • • • • •  5.00 .. 
Scientifie American Building' Ettition (Established 1885) • . . . . . . .  2.50 .. 

Scientific American Export Edition (}1�stablished lSio) . . . . . . . . . .  3.00 
The combined subscription rates and rates to foreign countries will 

be furnished upon application. 
Remit by postal or express money order. or by bank draft or cbeck. 

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

NEW YORK, SATURDAY, APRIL 14, H)OO. 

NEW YORK'S WATER SUPPLY AND THE RAMAPO 

CONTRACT. 
New York i s  in n o  d anger.of a water fam i n e, alarm­

iSIS' r u m ors to the contrary not w i thstan d i n g. In o u r  
recent d iscussion of t.h i s  subject w e  showed t h at w i t h  
an average total annual s u p p ly of 147,000,000,000 g-al­
Ions,  the con s u mption is only 92,000,000, 000 gal lons, and 
this  w ith a dai l y  per capita consumption probab l y  
larger t h a n  that o f  a n y  other city i n  the world, I t  
w a s  also s h o w n  that the Boroughs of BI'ooklyn and 
Queens were amply s u p p l ied, the presen t  dai l y  con­
sumption,  though not as large as that in Man h at,tan and 
the Bronx, bei n g, n e vel'theless, more than i s  necessary 
for the actual needs of h o usehol ders ; for, in the 
opi n ion of t h e  Watel- Commissi oners, the con sum ption, 
particulal'ly in Mall h attan an d the Bronx, could be 
e normously red u ced by the s i m pl e  ex pedient  of putti n g  
i n  self- closing faucets a n d  t. h e  adoption of other iii'eans 
of  redu c i n g  the presen t  w i l f u l  and stupid waste of 
watel-. On the other h a n d  it  i s  a fact that the b u i l d� 
i n g  of reservoirs and aqued ucts is, i n  the nature of 
t h ings, costly and tedious work, and, therefore, i t  is ex­
pedient. that provision for i ncreased water supply be 
made Illa n y  years in adavnce of presen t necessities. 

Fro m our recent review of the subject, w h ich will 
be fou n d  in our issue of March 24, it is  seen t h at prac­
tical l y  the enti re s u p ply of water is d ra w n  fro m works 
belonging to the city i tself. Taken as a whole the 
p resen t  syste m is an extraordi narily good o n e, and j us­
t.ifies the citizens in t.he determ i nation that any further 
e n l argement of the water supply shall be made at the 
p u b l i c  e x pense and o wned and controlled by the ci ty. 

D u ri ng the past few months New YOl'k City has been 
not a l i ttle agitated by the d iscovery that an organiza­
t ion known as the Ramapo Water Comp any w h ich,  
for the past seventeen years, has b!>en engaged b u y i n g  
u p  a l l  t h e  available  sources of water s u p p l y  through­
out the State a n d  in securing leg,islation designed to 
liJake it  sec u re in the monopoly thus acq u i red, 
was abo ut t o  o btai n a contract frolIl the Water Com­
missioners which' would force t h e  city to take its 
f u t u re su pply of watel' from this company,' payi n g  
theref�r tile enormous s u m  of $200,000.000. In con� 
templating this extraordi nal'y proposition, one i s  i m ­
pressed both

' 
with the audacity and mag n i t ude o f  

'
the 

sche me, a n d  the si l e n ce and s u b tlety with which,  
through all these long years, it  has been carried ·out. 

T h e  work of securing a n d  mak i n g  safe this monopdly 
had to be prosecuted in two d ifferent fields. On the 
on!> hand s urveys had to be made of the various water .. 
sheds which might,  i n  any way, be made contributol'Y 
to the city, and also of the poss i b le routfls which 
might be fol l o wed by the aqueducts for convey ing the 
water. ,  T h e  other field of operations l ay w i thi n the 
balls of the Legislature, and i n  both, fields the' pro­
moters of the Rainapo sch�me appear to h ave been 
on l y  too successful .  They h ave secu red options upon 
practical ly all the sou rces of water supply, and they have 
secu red the right of way for pipe l i nes and aqueducts, 
payi ng th erefor the n om i n al s u m  ordi narily req ui red 
i n  such purchases. In the Legislature they have suc-. 
ceeded i n  tak i n g  away from the city the right of e m i­
nent domai n, or, i n  other words, t h e  city's right to con­
demn lan d for water s u p p l y  p u r poses. Not only so, 
but the Ramapo 'Water Com pany has been gran ted 
specia� powers of condemn ation not possessed by any 
other com pany eligible to contract with this  city. The 
present s ituation resu lting from th ese p rovisions as 
stated by the Merchants' Association of New York is 
as fol l o w s: First, an adequate water supply for the 
city of New York can be procured only by use of p u b- ' 
lic powers to conde m n  water rights ; second, the city 
is deprived' of the power to cond'emn,  or to lIuy i n d is­
pensabl e  water rights ; th ird, n o  com pa.ny el igible to 
contract with the city has been granted the power to 
condeilin water righ ts, with one exception ; fourth ,  the 
Ramapo Water Com pany alone has the p u b l i c  powers 
to condemn water righ ts; and o n l y  by contracting 
with the Ramapo Water Company to use those powers 
o n  i ts beh alf can the city of New York obtain more 
water. 

Ii titutifit jtutritJI. 
By the terms of the notorious Ramapo contract, the 

company has to deliver, by a gravity system of trans­
mission,  200,000,000 gallons of w ater every day for a 
period of fOl·ty years from a n d  after the first day of 
some specified month in the year 1902, the w ater 
to be paid for at the rate of $70 per m i l lion gal l ons. 
In vie w  of the fact that the present su pply of 
the greater part of this  city i s  at last 100 per cent 
greater than the actual necessities of the city, i t  i s  seen 
how i n i quitous would be the sign i n g  of a cont.ract 
sad d l i n g  the city w i t h  an addi tional and altogether 
superfluo u s  supply, w h ich is a lmost as large as t h e  
actual amou n t  n o w  req u i red for the dai l y  u s e  of the 
city. 

Some human rights there are, whether of a publ ic  
or a private n at u re, w h ich need n o  defin ition,' and 
alllong t.hese, surely we llJay place the right of a city 
to control its own supply of one of the pri mal n eces­
s ities of l i fe. That any prh'ate corporati o n  should 
systematically set itsel f to buy u p  the water rights of 
the second greatest city of the world, j ust as t h e  real 
est.ate spec u l ator buys up the outl y i n g  farms of some 
booming Wester n  city, i s  not to be tolemted. 

Relief is bei n g  sought through the Legislatu re, and 
w e  are m u ch pleased to see t h at in s(lite of the inedta­
ble veto of the distinguished Mayor of this city, Gov­
ernor Roosevelt has attached h'is signature to the Fal .. 
lows Anti - Ram apo bi l l ,  w h i c h  restri cts t h e  po wers 
clai med by t h e  Commissioner of Water Supply of the 
city of New York, forbi d d i n g  h im to enter i n t o  a n y  
water con tract without the approval o f  t h e  Board of 
Publ i c  I m prove m e n t s  and the Board of Esti mate and 
Apportion m ent, and the separate written consents of 
tIle Mayoi· and Comptroller. Further legislation has 
been sough t i n  the Morgan bill,  w hich airued at the res­
torat i o n  to the c i ty of New York of its rightful powers 
of e m i nent dblliain,  whereby it should once again be en­
abled to obtain 'an y  needed water s u pply'  b y  the e xer­
cise of th e powerof con d e m n at i o n .  Alth ough the b i l l  
was defeated, i t  seerps to us t h a t  the restoration o f  these 
rights would throw an add itional and m u ch-needed 
safeguard aro u n d  the interests  of the city. 

• ••• • 
THE PROPOSED DEPARTMENT OF COMMERCE AND 

INDUSTRY. 

T h e  wonderf u l  p rogress wh i c h  we have made in the 
last fe w years i n  the i ncrease and extension of o ur ex­
port trade, h as nat u rally resu lted in the desire of our 
legislators to foster our com merce by all possi ble means. 
The proposal to establ ish a new executive departJnent '" , 

to be known as .t he' '''Departllle nt of Commerce and 
I nd ustrie�," the h ead of wbich shal l  hold a seat i n  the 
President's cabi net, seems a wise one. I n  none of 

except in 8 0  far as regards the revenue and collection 
of customs. It  shan also have general j urisdiction 
over all matters pertai n i n g  to transportation faci lities 
b y  land or water, except in cases under the j u ri�dic­
tion of the In terstate Commerce COllJmission. It  shall 
h ave ge neral j u risdiction over the Geological Survey, 
the m in i n g  i n'dustries, and the fish ind ustries, as w e l l  
as everythi n g  pertainin g  t o  the IIJanu factures o f  t h e  
United States, including t h e  securi n g  of foreign mar­
kets. It is also intended that the n e w  department 
shal l have j u risdiction over Paten ts, Trade Marks and 
Copy rights. 

Many b u reaus and offices would be transferred from 
their old depal'tments to the n e w  one; Thus, the 
TreasUl'y Depal·t men t wonld have to give u p  the Life 
Savi n g  Service, t h e  Light House Service, Marine Hos­
pital Sel' vice, the Steall�boat Inspection Service, th e 
Bureau of Navigation and the United States S h i p p i n g  
Commissioners, the Bureau of I m migration, the Bu reau 
of Stat i�tics, as well as the Un i ted States Coast and 
Geodetic S u rvey. From the I n terior Department 
wou l d  be transferred the C o m m issioner of Rail roads, 
the Patent Office, the Cen s u s  Office, and the Geological 
S u rvey, and fro m  the S t ate Department, the Bnreau 
of Foreign Com merce, which wo uld be consolidat ed 
with the Bureau of Statistics tran sferred from the 
T reas ury Department.  T h e  Di rector of the Geological 
Survey would be the Chief of a new Bu reau of Geolog­
ical S urvey and M i n i n g  I n d ustries. The bill also pro­
v ides that th e  Department of Labor, and the office of 
the Comm issioner of Fish and Fisheries be transferred 
to the ne w executive departm e n t. It w i l l  readi ly be 
percei ved that the b u reaus, d epartments, a n d  b l'anches 
of the p u blic service that are transferred to the new 
department are. all i n t i m ately connected w i th, an d 
d i rectly pertain to the s u bject of com mel'ce, inan ufac­
tures and the other ind ustrial e nterprises com m itted 
to the new depal·tment. It is estimated that the 
changes brought a bout by the transference of the vari­
ous bureaus and tlie salaries' of the new officers wo u l d  
not u e  greater than $50,000 per ann um. 

The secretary and the: assistant secretary are to be 
appoi nted by the pj'esident and the salaries al'e to be 
respecti vely $8,000 and $4.000 per an num, 

The transference of the Patent Office from t·ile De­
partment of the Interior to the Departm e n t  of. Com­
m erce and Industries, would be a curious and i n te'rest­
i n g  experi m ent. Provided that the i ntern al affairs of 
the Patent Office are not i nterfered w ith, it see ms as 
t hough it made . l ittle d ifference under which depart­
m e n t  it is classified, if it h ad proper representation i n  
the C a b i n e t  councils.  

• ••• • 
the departments or' the govern m e n t  have we any THE DOUBLE-TURRET SYSTEM ON TRIAL. 
hureau or d i v ision of t h e' pu blic service to w h i c h  is Tlle'favorable res u lts.of the recent trial of the dou bl e  
committed the s u pervision of the manufacturing and turrets of the " Kearsarge" can scarcely be overesti­
m i n ing i n terest� of the cou ntry. I n  vi e w  of our great mated in the far-reachi n g  influence w hich they w i l l  
p rogress and our development in m a n u facturin g  i n �  exert upon th!> future designs of United States war­
dustl"ies, the products of w h ich n o w  far exceed our 'shi ps, Although the tests are not fi nal, they were so 
ability to cons u m e  at home ; in view of the u rgent far. successful as to clear up many of the doubts 
necessity of securilig m ore extensive markets abroad, whIch had existed as to the practicability of tbis novel 
i t  must be apparent to anyone who g i ves the subject and daririg methild of mounting the main battery of a 
the least thought that t here is an urgent demand for warsh i p. 
an�stabHslinient of a departmen� of the public service The history of the douhle-turret contrpversy shows 
to have charge of, and a.i d -,in dur i n d u strial develop- that the ohj ections to the' d esign may' be s u m med up 
ment ,; and to secure better and more extensive markets as of t w o  kinds,  stl'llctural 8,au -tnil itary. The struc­
abroad. T h i s  fact has been recogn ized for IIlany years tural o bj ect.ions which wei;e raised chiefly, as they 
by'al l  the pri ncipal commercial bodies throughout the pl'Qperly<should b�, by the Construction Department, 
country, and there' now seems to be an urgent demand have been met a n d  successfully overcom e  by our naval 
in the i n d ustrial world for such a depart ment. Most ,constructors, who st ated early' in the h istory of the 
of the other governmen ts have some t h i n g"  o f  . the ki n d .  con troversy that, i f  t h e  t urrets w ere finally approved 
E ngland has hel' Board of Tra d e ; FJ'an ce, bel' Min ister on m i l itary grounds, they could a n d  would overcome 
of Comlllerce, I n dustry and Telegl'aphs ;  The Nether-' the mechan ical difficulties i n volved in worki n g  out the 
lands, 'a Mi n i ster of' Publ i c  Works aud C o m merce ; i nstal lati on. BI'iefly stated the structural objections 
Austria,Hun gary, a M i n ister  of Co m m e rce aud National are :'rbe concentration of weight so neal' the ends of 
I n d u stries ; I taly, a Mi[lister of COllllllerce, industry the vessel; tending to i m paiI' hel' seaworth i n ess ; the 
a n d  Agriculture; Spai n ,  Portugal, and Russia' also risks in docking Que to this concen t ration ; the com ­
have simi lar officers: I n.al l of t h ese govern ments the pl icatio'n in 'volved i n  concentrat i n g  at one poin t  the 
fact i s  recogn i zed that a depart ment of this  kind is large anl m u nltion suppl y necessary for the four 
essential and n ecessary for the care, promotion, and guns, and in the juxta,position of the fou r  ammu nition 
development of com m erce and man ufactu res. The hoists and the n ecessary power to work them; and 
U nited States, in o rder to tie on a footing of equality, last, and perhaps the chief of ali, the abnormal 
and in order to be ful ly  equippedtd'en ter the competi� stresses to whjch the su bstructure of the double tur­
t ive fiel d  w i t h  the strongest co m m ercial rllitions ought; rets wou l d  be su bjected frOID the s i llluitaneous recoil 
to take a lesso n from and be gtiided' by th ese exaill'ples, of fOtir heavy gnns. T hese difficul ties, however, have 
In order to make such a depllftm etlt compreh ensfve' been cleverly lOet and removed. 
an d  effective, and in ol'der fully to' eqn-ip it. �ith t.h e  The military objections might seem, strictly speak­
necessary appliances to ex'ecute its grellt ta�k anclpul'- '. ing, to be a m atter for the excl usive consideration of 
pose, a l l  branches and d epart m e n ts of the public 8er- the l i n e  officers who command and fight t h e  sh i p. 
vice relat i n g  a n d  germahe to the subject of 'colllulerce, In'deed, the argument is advanced by them that as the 
manufactu res and other i n d ustries ought to be vested structUl'al side of the question has been com p l e t e l y  
i n  it. soh'ed, t h e  problelll has passed out of the hands of 

B ill!! w ith this end i n  view have been iritrod uced in the Construction Department, a n d  the determ i n ation 
both the house and the Senate, the latter being ful ler of the val ue' of the dou ble-tu rret system and of its 
and more elaborate, and it is the one likely to be' con - incorporation as a permanent featu re i n  fu ture battle­
sidered in preference to the. oth er. There is  l i t,tl e s h i ps should be . left to the officers of the line.  We 
prospect that the: b i l l  will be considered this session, can n ot say that we agree with this position, for i t  '
b u t  i t  is ex pected that it  w i l l  be passed t h e  next sessipn �eems t.o u s  that a naval constru ctor has not o n l y  to 
of tbis Congress. devise p roper means for dispos i n g  and protecting the 

The Senate bi l l  n umber 738 provides for a cabi net gu ns, but he should be entitled to determi n e  whether 
officer and an assistan t secretary, and that t h e  n e w  d e- those dispo�ition� are such as will sec ure the very best 
partment shal l  have general j Ul' isd iction over t he offensi ve and defen-i ve reHults. 
foreign and. internalcowllIerce of the United States, The military objections as expressed by Rear-Ad 
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miral Hichborn are : First, the danger of all four guns 
being disabled by one successful  shot ; second, the 
red uction in the number of the 8-inch gun positions, 
as compared with the" Oregon ,: type, and the attend­
ant danger that in the last stages of a hard fought action 
no 8-inch fire would be available on account  of d is· 
ablement.; and thirdly, the Jack of mobility in the 
8·inch guns, ar ising from the fact that they must be 
t rained with the 13·inch guns beneath them, whereas 
it  might  be dE'sirable to use the heavy guns on one 
portion of the ship and the l ighter guns on some other. 

All  three of the above ohjections are of the •• too­
many-eggs-in-one-basket" kilJd, and it  seems to us 
that while theoretically they are plausible, the teach­
ings of our late naval war show that they may be 
pushed entirely too far. If the positive advantages of 
the system are evident-and they are admitted to bE'­
these theoretical limitations may eas i ly  be· exagge­
rated, as the following considerations will show. The 
argument against the concentration of four guns in one 
t urret only possesses weight if  the possibility of the 
t urret's being h it is great. The engagements of the 
Spani;;h-Arnerican war prove that the risk is extremely, 
indeed ridiculously, small .  In the naval battle off 
Santiago official stat istics show that the total n umber 
of shots tired by the United States ships, exclus ive of 
those from the " Gloucester," was 8, 060. <The Board 
of N8val Officers who examined the ships after the bat­
tle found  that the total n umber of h i ts on the fou r  
Spani sh vessels  was 120, or about 1'5 per cent. 
or these 120 hits, three only were recorded u pon the 
turrets, which carried the main battery of ll-inch 
gu ns, so that our gunners, whom we consider to be the 
best in the world, while engaging the enemy at what 
may be considered a normal fighting ran ge, had to fire 
2,687 shells to score one h i t  npon the main turrets. We 
are considering, however, the question not merely of 
h i tting but of disabling the t urrets, and we tind that 
of the three hits recorded, only one of them was made 
by an armor-piercing gun.  Consequently we may as­
sume that if a .. Kearsarge " had been i ncl uded among 
the ill-fated shi ps of the Spanish sqilad ron at Santi­
ago, she would have passed through that four  hours' 
bombard ment by the finest gunners in the world at 
the risk of recei ving one v ital blow out of 8,060 pro­
jectiles wh ich fel l  upon the fleet. 

Evidently we may put all of the eggs we may wish 
i n to the double·tu rret basket without much fear of 
their being broken. 

Although theoretically it would be desi rable to trai n  
the 13·inch guns o n  t h e  bar bettes, t urrets and belt 
armor, and the 8-inch guns on the l ighter casemate 
armor, the moral of the battle of Santiago is that 
such a nice selecti:m w il l  never be made by the g unnel', 
who wil l  be more concerned with hitt . ing the target at 
a l l  than with the determination of where he w ill hit 
it .  At closer ranges, of course, more accurate marks­
manship wi l l  be possiblie, but the present indica tions 
are that naval battles wi l l  be fought at long range, 
and that they wil l  be decided mor:e by the decimation 
of the cre ws than by the destruction of the ship itself. 
The tTend of future construction will be in the d i rec­
tion of less armor, more guns, and an increased rapid ity 
of tire. The double turret, b y  red ucing the number of 
separate armored positions and permitting more weight 
to be put into guns, cond uces VE'ry materially to this 
result. 

... , . 

FRENCH PRIZES FOR SCIENTISTS 4ND INVENTORS. 

Scien tific work i s  greatly encouraged in France by 
the prizes which have been established by the Academie 
des Scie nces, most of these being  founded by legacies 
w hich have been left for that purpose. The Mont yon 
prize is  an annual award of 700 francs, to be given to 
the person which the academy judges most worthy on 
account of an invention or improvements of instru­
ments useful in agl'icu lture, the sciences, or the me­
chanical arts. M. Louis La Caze has left to the 
academy a SlIm which yields 15,000 francs yeady, this 
being divided into three prizes, to be awarded every 
two years. One of tbese is given to the author of a 
work which has c�)Utributed the most to the progress 
of the science of physiology. The other two are for the 
best works on physics and chemistry. This prize' 

< i s  
open to foreigners, and will be awarded at  the publ ic  
meeting of tlHl academy in  Decem bE'r, 1901. M.  Henri W. 
Wilde has given the s u m  of 137,!'iOO francs, which con­
sti tutes an  annual prize of 4.000 francs to be awarded to 
the person who brings out a d iscovery or work in  the 
bl'anches of astronomy, physics, chemistry, geology, 
mechanics, etc. , which is considered worthy of recom­
pense by the academy. For this,  the manuscripts or 
memoi rs should be deposited with the  secretary before 
the tirst of June, 1900. The Arago gold medal has been 
awarded yearly by the academy since 1887; i t  is given 
for a d iscovery or scientific work whieh is judged 
worthy of obtaining this honor. The TrE'mont prize 
is an annual sum of 1,100 francs, and is designed to a id 
a scientist or. engineer, in  the progress of  whose work 
an

' 
assistance is necessary in  order to obtain a useful  

result. At  the annual tnE'eting of  the academy this 
prize wi l l  be awarded to the person who presenb, in 
tbe course of the year, I\. discovery or improvement 

J tituiifit jmttitau. 
which best responds to the idea of the founder, The 
Gregnar annual prize of 4, 000 francs is designed to aid:a 
scientist who has already done important work, and 
whose researches could  be better carried on by the help 
of this award. Madame Jearr Reyraud has left an 
annual sum of 10. 000 franc�, to be awarded each year 
by one of the five sections of the academy. This is 
given for a work or series of researches of an original 
and useful character. The Jerome Ponti prize of 3,500 
francs is awarded every two years for an important 
scientific work. The Leconti prize of 50, 000 francs is 
awarded every three years for a new discovery in 
mathematics, physics, chemistry, etc. , or a practical 
application in these branches which gives resu lts su­
perior to those alread y known. E lectrical work has a 
special prizl' founded by Gaston Plante ; 3, 000 francs i s  
awarded every two years for  a discovery 01' important 
work in th is branch.  The two lattel' prizes wil l  be 
given next year. Another prize relating especially to 
electricity is that founded by M. Kastner-Boursault ; 
it is an an nual sum of 2, 000 francs, to the author of the 
best work upon the applications of electricity to the 
arts, industry or commerce. 

These awards are made at the end of the year, at the 
public session of the academy, and in general, all com­
munications should be made before the fi rst  of June of 
that year. A resume of the work should be given, and 
it  should also be indicated in what part the essential 
featu res of the d iscovery, etc., are to be found.  

------.� . .  , . 
APPLIED SCIENCE IN MODERN WAR. 

One of the notabie circumstances connected with 
the present war in South Africa has been the wide 
and varied application of the resu lts of modern scien ce 
in regard to it. Setting aside altogether those of a 
purely mil itary character such as firearms, quick-firing 
and mach i ne guns, there are many other d i rections in 
which the i nfluence of applied science llIay be recog­
n ized . 'tVe now perform a considerable portion of our 
scouting by balloons, and transm it the res ults of ob­
servations obtained from an altitude, supplemented 
by the aid of the field glass, to troops advancing or op­
erating on t he field.  The best telescopes and an abu nd­
ance of field glasses are al ways in requisition. By 
means of wireless telegraphy, and with the  aid of kites 
com m u n ieations has been successfully established be­
tween various stations occupied by the British troops 
in the theater of war in Africa. As regards the sani­
tary and medical service, says The London Lancet, 
stricter application of the rules of practi cal hygiene< 
has obtained, result.i ng in a remarkably progressive 
i mprovement in the health of the soldiers in the field 
in the successive expeditions, w h ich have taken place 
since the t ime of the Crimean war. Infective wound 
diseases, which i n  the paRt were a veritable scou rge 
among the wounded in m i litary hospitals, have been 
practical ly banished from them by u n iversal and 
scrupulous attention to cleanliness and by the rigid 
use of antiseptic dressin�8 in wounds and inj uries, and 
by the performance of all operations while pat.ients 
were u n der t.he i nfluence of anlllsthetics. The use of 
the Roentgen rays has enabled the surgeons to detect 
the presence and exact site of any missile or foreign 
body. These are some of the innovations for which 
applied science is responsible. 

. Iet. 
THE YOUNGEST SUBSCRIBER. 

The SCIENTIFIC AMERICAN is the constant recipient 
of letters from the "oldest subscriber,"  and we are 
always pleased to h ear from him. His age is variable 
b ut the term of his su bscription in variably dates back 
to somewhere between the year 1845 and 1848. Some 
day we may seriously set out to determine j ust who is 
the most venerable of these correspondents ; indeed, we 
would have done so long ago were it not that we feared 
to i nterrupt and discourage a type of correspondent 
that lies very near to the editorial heart. 

The subject has received a novel variation in the 
shape of a letter from a Master William Arnold, who, 
w h ile he may not be the oldest, is certai n ly the 
youngest subscriber. He writes, "I am only six years 
old, but  I like to look at the pictures and hear the 
paper read to me. My brother Pau l, who is eleveu 
years old, reads to me, and sometimes papa. " 

• •• •  
DEATH OF ST. GEORGE lIIVART. 

Dr. St. George Mivart, who was formerly lecturer on 
zoology at St. Mary's school and professor of biology 
to the Un ivE'rsity of Louvain,  d ied on Apri l  1, at the 
age of seventy-two. The deceased was a scientist of a 
h igh order. 

-
He wrote a n umber of remarka.ble books; 

!luch as .• Genesis  of Species," "Nature and Thought, "  
"Types o f  Animal Life," "The Cat," "An Introductiou 
to the Elements of Science, " " Man and Apes" and the 
"Origin of auman Reason."  Dr. Mivart's name has 
recently been prominently before the public in a re

<
­

Iigio-scientific controversy. 
... 11. 

THE Russian Agricultural Department has recently 
d iscovered in Kirgh iz  Steppe on the eastern shore of 
the Caspian Sea immense naphtha springs of a quality 
which is said to be equal to the best American 
naphtha. 

227 
PARIS EXPOSITION NOTES. 

The- New York Public Schools w il l  be represented 
at the Paris Exposition by an interesting exhibit. A 
n u mber of moving pictures wi l l  be taking showing t h e  
assembly and dismissal of pupi ls, t h e  school workshop 

< in operation, the cooking class at work, k iudergartE'n 
games, gymnasium scenes and recess amusements. A 
hall has been set aside on the banks of the Seine to 
show the work. 

One of the attractions of the Paris Exposition is that 
known as the" Globe C6leste," consisting of an illl 
mense sphere of 46 meters in diameter, su tJPorted by 
four ornamental rnasonry pi llars, the top of the foulJ­
dation being surrounded by a terrace which has a 
height of about 40 meters from the ground. On the 
outside of the sphere are 'represented the eonstel­
lations in their  appropriate order, with the mythologi­
cal figures proper to each, the whole being i l luminated. 

< The interior is reached by 'a stairway or electric eleva­
tors, and the spectator finds h imself in the center of a 
second sphere 35 meters in diameter. In an artificial 
firmarnent are represented the sun, planets, nehullll, 
etc., by means of electric bulbs of greater or less in­
tensity and of various <colors. In the center an earth 
of 8 meters in diametel' turns on its axis and will ac­
commodate one h u ndred spectators. By this rotation 
the sun and planets take the requi red movement; the 
moon revolves around the earth and changes its phase�, 
and eclipses are also represented. Although the�e 
movements must be relatively rapid, they are propor­
tionately exact. A great organ has been installed in 
the sphere, and space has been arranged for an audi­
ence of two thousand.  In this  wil l  be given a series 
of organ recitals by celebrated eompose rs. The exte­
rior of the sphere is surrounded by an ohlique circle 
representing the zodiac ; this is 

<
arranged -to form it 

staircase by which the visitors may circulate around 
the globe and obtain the vie w from the top. 

Among the large dynam:>s which have been installed 
to furnish the l ighting and power for the Paris Expo­
sition, those of Germany are especial ly noteworth y. 
The German section takes up one end of the large 
dynamo bui ld ing allotted to the foreign machines, and 
here are to be seen a n u m ber of alternating current 
dynamos connected to engines, most of which are of 
the uprigh t  type. Among the largest of the engines is 
that constructed by Borsig, of Berl i n ; it  is of the up­
right com pound type, and gives about 2,500 horse 
power. The dynamo is connected d irectly to t he shaft 
of the engine, and has been f urnished by Siemens and 
Halske, of Berl in, It is of the'three-phase alternati ng  
current type. the  field being moun ted upon the interior 
flywheel, this consisting of a large ring carried upon 
spokes ; upon the ring are mounted the field coils. 
The exterior armature consists of a large ring sur­
rounding the field and is built up of laminated iron. 
The armature winding is made up of a series of copper 
bars placed in slots on the interior surface of the crown. 
Connected with a similar engine of 2 ,000 horse power is 
another large dynamo fu rnished by Schuckert and 
Company, of Ntirnberg. Its construction is some what 
similar i n  appearance and electrical d esign to the 
former, the revolving field being mounted directly upon 
the shaft of the engine, and the exterior armature ring 
having its circuit made u p  of copper wire wound in 
slots. The Helios Company have a large alternator of  
similar design and capacity connected to a horizon tal 
Comp(:lUnd engine. 

One of the remarkable features of the Foreign 
dynamo room is t he great electric traveling crape of 2.1 
tons, which has been installed by Carl Flohr, of Berl ill, 
this  being necessary in order to mount the large and 
heavy pieces of the machines of this section. It takes 
somewhat the form of the building, having two 
massive uprights of iron construction, about 28 meters 
apart, joined at a height of 12 meters by a h orizontal 
beam which supports the traveling carriage. Above 
the beam t.he sides of the crane are joined by two para­
bolic segments forming an arch which takes the form 
of the roof of the bui ld ing� The a.reh is braced at its 
apex by a trell is-work column descending to the hori­
zontal beam. The u prights are spread out at the 
bottom, forming a wide base, and are supported upon 
roll ing carriages, which run upon a double rail placed 
at either side of the bUi lding. The carriages are 
made as narrow as possib le, to avoid taking up an 
u n necessary amount of space, and roll upon a series 
of small wheels placed one behind the other. The 
track i s  formed of two railroad rai ls placed side 
by side, . having between the webs a rack in which 
engages the pin ion of the crane. Half way u p  the 
side of t.he  crane is  a large platform which cont.ains  
the necessary controll ing apparatus for the  mot.ors. 
The carriage wh ich t.ravels u pon the horizolltal 
beam has a motor capable of lifting 25 tons to a height 
of 12 meters and a second smaller motor for the trans­
verse movement of the carriage. A third motor is ne­
cessary to move the crane as a whole. The ei rcuits of 
all these motorB are bronght to the switch hoard upon 
the platform, and by a series of rheostat and control­
lers the attendll.n t  JUay reau late the movel lJent of the 
heavy pieces bf machiues with great precision. 



A LISTER ATTACHMENT FOR PLANTERS. 

A patent has been issued to Joh n L. Pate, Jr., Wau­
neta, Kas . ,  for an invention which provides adjustable 
and folding l ister-standards so proportioned relatively 
to the runners or shares that a deep furrow will  be 
made for the seed. Fig. 1 is a side elevation of the run­
ner of a planter with the attachment appl ied. Fig. 2 
is a vertical section through the tongue of a planter. 
Fig. 3 is a horizontal section through the upper part of 

A LISTER ATTACHMENT FOR PLANTERS. 

a lister-standard and through a portion of the front 
beam of the planter-frame. 

In the i llustrations, A represents the runner of a corn­
p lanter, and D the boot for conducting the seed to the 
bottom of the runnel'. The lister-standard!'; are placed 
against the front upper portions of the runners and 
bolted near the ends of the front cross-bar of the 
planter-frame. Each standard comprises an upper 
section, C, received by a forked lower shovel section, 
B, adjustably connected by means of a segmental h ead 
formed with apertures through which pins are passed. 
Any desired inclination can be given to the shovels by 
passing the pins through anyone of the apertures. 
When not nep-ded, the shovels can be swung in the 
dotted position sho w n  in Fig. 1 .  The lower section, 
B, of each lister-standard is composed of a straight 

1 

Fig. 3.-NoB. 1, 2, 3.-PLANS OF A VILLA USED FOR 
THE REPRODUCTION SHOWN IN No.4. 
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upper portion to which an inclined shovel-carrying 
lower portion is secured by a pin which, when an im­
passable obstacle is encountered, breaks and allows the 
shovel to swing back under the planter. The Iister­
standards are braced by-bars, E, which are secured to 
the 'standards by pins connecting the upper portions ,  
C ,  with the  lower portions, B .  'rhe braces cross below 
the tongue and are adjustably attllched to the cross­
beam. The attachment, it is therefore evident, can be 
applied to any planter whatever may be the d istance 
between the runners, without interfering with any 
check-row appliance that may be used. 

The length of the llster-staodards is such that the 
points of the shovels extend below the level of the bot­
tom of the runn ers, A, so that they open a deep fur­
row. When the earth fal ls upon the seed, a ridge is 
left at each side 9f the furrow, and the earth constitut­
ing these ridges at subsequent cultivation can be 
thrown upon the  young plants to protect them at the 
roots and simultaneously to level the field . 

• ••• • 
APPARATUS FOR MAKING PERSPECTIVE 

DRAWINGS. 

Every kind of structure, architectural, 
-
mechanical, 

etc., must, as is well known, be preceded by a detailed 
study, the result  of which is expressed in the form of 
what is  called a geometrical drawing, without which 
engineers, architects and machinery manufacturers 
could not get along. Now, such a drawing, which suf­
fices to give specialists a clear idea of the structure pro­
jected, is not enough to satisfy those who' have not 
pursued particular studies. What such persons require 
is a perspective view. 

Unfortunately, the making of  such a view, with the 
precision that is necessary, is not always easy, and re­
quires in al l  cases a mathematical knowledge of opera­
tions that are quite lengthy and sometimes so arduous 
even that a n umber of skillful dranghtsmen would be 
unable to perform them. This is why the invention of 
a relatively simple instrument, capable of automati­
cally effecting such work with rapidity and perfect ac­
curacy, would be of a nature to render i mportant ser­
vices to those who are called upon to perform it. 

Such an apparatus, of wonderful simplicity, has been 
recently devised by Prof. Von Ziegler, an ingenious 
drawing master of Geneva. In closely studyin� the 
technique of perspective, this gentleman reached the 
conclusion that it  would be possible to convert all the 
mathematical operations to which we have just alluded 
into a mechanical lllovement. Then, passing from 
theory to practice, he succeeded in constructing the ap­
paratus represented in Fig. 1, which he styled the 
" Perspecteur." 

We have seen it in operation, says La Nature, and 
have been astonished at the facility with which any 
inexperienced person can use it. It seems to us that 
this new i nvention is destined to become extremely 
popular, because of the manifold applications that may 
be made of it. Bei ng given any geometrical drawing 
whatever. the latter serves as a basis for obtain ing a 
perspect ive drawing in a few minutes, so that not only 
engineers and architects, but also geographers and 
painters will be able to derive genuine advantages 
from it, in applying it to the infinitely varied objects 
of their study. 

It is  a question, upon the whole, of a sort of panta­
graph, which, instead of exactly reproducing drawings 
upon a larger or smaller scale, converts them from a 
geometrical into a perspective form. 

Thus, to give two very striking examples, we present 
a view of a vi lla (Fig. 3, No. 4) obtained from the plans 
shown in Nos. 1, 2 and 3 of the same figure, and a pano­
rama of the course of the Rhone, in the canton of Ge­
neva (Fig. 2), made bv the instrument from 
the map of the Swiss federal atlas of Siegfried. 

Everyone may, from these examples, judge 
of the scope of the applications that may be 
made of the instrUlnent, after a very little prac­
tice on the part of the user . 

.. 4 .... 
THE �reatest precautions are being taken 

to protect visitors at the Paris Exposition-. 
The prefect of the police has been at 
work for months in devisinll measures 
for the protection of l ife and property. 
He now has the most complete ro�ues' 
gallery in the world,  and all classes of 
criminals will be looked after by spec­
ialists, who know them by sight or hy rep­
utation. Printed placards are to be 
placed in all public places warning

-
visi­

tors against confidence games, etc. 

Fig. 2.-PERSPECTIVE VIEW OF THE COURSE OF THE 
RHONE EXECUTED FROM A MAP. 

* 'fhe apparatus is fixed upon a tahle. A. At B I. 
plllceq, the paper npon which the perspective iR to be 
drawn. 0 is a bnard on which is fixed the horizontal 
plan of the object to be represented . T bis board is 
mounted upon the frame, E, by means of the slide, D, 
and may be moved by the micrometric screw, F. G is 
the elevation board. H, I and J are compasses, of 
which the legs, Hand J, are so jointed that the axis, I, 
is constantly the bisectrix of the angle that they form 
with each other. The two legs are telescopic. The di­
recting leg, H. terminates in a point that is moved over 
all the parts of the geometrical drawing, while the leg, 
J, furnished with a pencil and an exten.ion spring, traces 
the perspective of the same drawings upon the paper. 

APRIL 14, 1900. 
.\ SIMPLE INGENIOUS TOY. 

The destruction of the battleship  " Maine" has been 
cleverly reproduced in a simple toy invented by MI'. 
Charles M. A. Wichman, 130 W. Bay Street, Jackson­
ville, Fla. 

The toy is made to represent a battleship which is 
provided with a central detachable deck-portion on 
which the turrets,separable masts, smoke-stacks, davits, 
and other deck-fixtures are loosely placed. Secured to 

TOY WARSHIP ASSEMBLED. 

TOY WARSHIP AFTER EXPLOSION. 

the bottom of the deck, within the hull, is a small pow. 
del' receptacle provided with a percussion-cap holder­
A strong spring is secured to a support within the hull, 
its free end being held in a catch to which a cord is 
secured. Upon pulling the cord, the spring, released 
from its catch , flies up, strikes the percussion-cap, and 
produces an explosion which completely demolishes 
the vessel. Within a few minutes, however, the parts 
of the toy can be reassembled for .another explosion. 

The vessel is made chiefly of cardboard. Strips of 
wood are used for the deck and the bottom. The ma­
terial used, although light, is durable enough to with­
stand many explosions. 

• 1., • 
Further Information Regarding the Prize for 

Aeronauts. 

In addit ion to the information whi�h we published 
on page 216 in our last issue, regarding the $20,000 
prize offered for an airship  test, we take pleasure i n  
informing onr readers that the prize must b e  won 
within five years, during which period 3,000 francs an­
nually will be distributed to competitors toward de­
fraying the expenses of their experiments. 

••••• 

THE Ferris wheel, one of the great attractions of the 
World's Fair of 1893, is now located at Ferris Wheel 
Park, near the depot of the North Ch icago division 
of the traction system. The view from the wheel in its 
present location is most beautiful. 

Fig. I.-THE MECHANICAL PERSPECTIVE 

DRAUGHTSlIrIAN.* 



APRIL 1 4, 1 900. 
THE COLT AUTOMATIC GUN. 

Of all the death-dealing instruments being used in 
the South African war, it seems that a lit t le rapid-firing 
automatic gun has dealt more terror to the hearts of 
brave men than all the other weapons put together. 
Time and again reports have come to show that the 
British soldiers who will face schrapnel and rifle-fire 
without a tremor, are apt to be , .  shaken," if  they are 
exposed to the galling " pom-poms, " as they have 
dubbed the Maxim automatics, used by the Boers. 

Although the Maxim type is the most in the pu blic 
eye just now, there are other forms of automatic gun 
which are scarcely less deadly. One of these, 

tary, the Araguaya, which is even larger than the 
Tocimtins. The joint streams form one of the great 
rivers of the continent with a width for a long dist.ance 
of two or three m iles, but the river is so impeded by 
rapids that it is not available for navigation until it 
widens into the great estuary on which Para stands. 
The Tocantins does not mingle  in any degree with the 
Amazon and they reach the sea about  40 llIi les from 
each other_ The chief reason why the erroneous iden­
tification of the Tocantins system with the Amazon 
basin has so long been perpetuated seems to be tluit 
the Tocantins basin is closely related with that of the 

T H E  COLT AUTOMATIC GUN. 

, 
, , , 

u 

ton will find for competitors MM. Charron, Ren� de 
Knyff and Girardot representing the Automobile Club 
of France_ The Automobile Club of Belgium has also 
made entry and will select the three first Belgians in 
the Paris-Bordeaux race to represen t  them in the cup 
race, and Italian and German clubs will  be repre· 
sented. 

The conditions regUlating the competition for the 
cup are quite elaborate. All foreign automobi le  clubs 
that are recognized by the Automobile Club of France. 
are entitled to challenge and compete a�ai nst the clu b  
which holds the cup_ The sum o f  3,000 francs must 

be deposited with the club holding the cup, 

this amount to be returned if one of the au­
tomobiles entered is present at  the start and 
the qualified club wishing to challenge must 
gi ve notice before the 1st of January, of each 
year, giving the n umber of automobiles which 
wil l  compete for the cup. The cup can be com-
peted for every year between May 15 and Au­
gllst 15, and if  two or more clubs of the same 

the Colt automat.ic gun, is shown in the. two 
accompanying engravings, of which one a longi­
tudinal section, and the other represents the 
gun as s�t u p  on its  tripod, with the box of  
ammunition attached, ready for use. The Colt 
gun figured conspicuously in the operations of 
our troops during the Spanish war, and i t  is 
being used extensively by the British troops in 
South Africa. 'rhe Colt  30-cal iber automatic 
gun has lately been tested for the army, and 
the 6-mill imeter gun is used in the navy_ The 
gun shown weighs forty pounds and is mounted 
on a tripod w hich weighs fifty-eight pounds_ 
The maximum speed of fire is  about 480 !lhots 
per minute. 

SECTIONAL VIEW SHOWING DETAILS OF AUTOMATIC MECHANISM. country are included in the list of chal lenges, 
it is understood that this country could on ly 
be represented by three automobiles at the 
most. The exact date of the race is ;to be ar­
ranged for annually between the clubs inter­
ested. 

The gun itself consists of a stout barrel, B, 
attached to a breech casing, C, which carries 
the mechanism for charging, firing and ejecting 
the shells. The cartridges are automatically fed 
to the gun by means of belts which are coiled 
in the box shown attached to the mount_ The 
gun is operated by the  pressu re of the  powder 
gases in the barrel, which act through a small 
radial vent, V, in the barrel, located somewhat 
to the rear of the muzzle. The instant the 
bullet passes this vent, the gases act upon a 
piston, P, which fits in a small gas cylinder, fI, 
which surrounds the vent. The piston de­
presses the forward end of a gas lever, L, which 
is pivoted at the poin t 0, and by means of a 
short lever, R, is held in the normally raised 
position by the action of the two parallel springs, 
B, which are partial ly indicated in the figure ; 
the action of the springs upon the levers being 

COLT AUTOMATIC GUN ON TRIPOD, WITH BOX OF BELT AMMUNITION 
ATTACHED. 

The automobiles qualified for the races are 
those coming under thel description given in 
the racing rules of the Automobile Club of 
France, which were published in 1899, and in  
brief, the  automobiles must weigh more than 
400 ki los, and carry at least two passengers of 
au average weight  of 70 kilos. Fou r  hundred 
ki los are counted for the weight of the automo­
bile when empty, that is, without passengers 
or supplies. such as fuel, water, batteries, tool�_ 
luggage, clothing, etc. The automobiles mUS I  
be constructed by members of the competing 
clubs i n  therespective countries of the competi­
tors_ The two seats must be occupied during 
the w hole time of the race. Various provisions 
are made as to delegates. The race is a .. go· 
as-you- please " one without any stipulated stop­
page_ The distance is to be from 550 to 650 
kilometers_ This distance is to be chosen be-
tween two towns or apportioned into several 
outward and homeward journeys, but in the to return the piston to the gas cylinder aftel' it 

has been acted upon by the powder pressure. The piston 
serveR also to operate through a rod, fl, a sl iding bar, 
X, which extends rearwardly along the casing and 
works the breech-bolt, Z, the feed mechanism, F, and 
the carrier, E. The breech- tJOlt is arranged so as to 
move back ward and forward, closing the breech.  When 
it is in  the forward position the rear end of the breech­
bolt swings downward, turning on its front end as a 
fu lcru ll l ,  and in this pObition it is sustained by its 
abutment in the receiver. 

In using the gun a feed belt is entered at the opening, 
M, in the casing, the position of which is shown more 
clearly in the i l lustration showing the glln set u p, and 
the lever is pulled to the rear, preparing the piece for 
firing_ On pull ing the _trigger, W, the hammer, H. 
which is caught by the rearward motion of the bolt, 
moves forward and fires the cartridge, whereupon the 
breech is opened, the empty shells ejected, and another 
<,artridge is  supplied by the feed, F, to the carrier, E, 
and placed i n  front of the breech-bolt, all - of these 
1lI0tions bein� due to the rearward movement of 
the gas lever and connections actuated by the pres­
sure of the powder gases as alread y explained_ The 
cartridge is then forced home in  the cham­
ber of the barrel, and the breech-bolt is 
closed and locked by the forward movement 
gas lever and connections under the 
action of the springs. If the trigger is held 
back the same cycle of operations will be 
repeated as long as the cartridges are sup­
plied_ 

One man can operate the gun, but two, 
one to fire and the other to enter the am mu­
nit ion belts, are necessary to obtain the 
greatest rapidity of  continuous fire with a 
number of belts_ The gun and tripod are 
packed in cases and carried on a mule 
for the 

'
service of infantry and cavalry 

troops, and for use in rough countries. A 
l ight field-carriage and limber, a parapet 
mount for fortifications, and landing car­
riages for naval p urposes, are also provided 
with this type of gun_ 

. . . t .  
A Curious Geogra·pblcal Blun der. 

Amazon tributary to the west, inasmuch as both flow 
from the same slope and in the same d irection_ A very 
small quantity of water from the Amazon does, how­
ever, enter the Tocantins through !!everal narro w arms 
of the Amazon delta. This does not, however, make 
the two rivers belong to the salDe 8ystem. 

• • • • • 
THE GORDON BENNETT CUP RACE. 

The conditions for t he Gordon Bennett automobile 
cup race, offered by James Gordon Ben np.tt, publ isher 
of the New York, &oDd paris Herald ,  h ave now been 
formulated, and the race will take piace on June 14, 
1900_ '!'here is every indication that the event wil l  be 
one of the most important which ever occurred in the 
automobile world_ We take pleasUl'e i n  presenting 
an engraving of the racing machine which Mr. Alex­
ander Winton wil l  use in the race. 'rhe  motor 
coutained in this carriage is about 10 horse power, and 
the complete machine weighs about 2,000 pounds_ 
It is to be hoped that an American machine m ay win 
this  important trophy, which il:l  undoubtedly destined 
to occupy the same place among automobilists t.hat 
the " Americ!l's" cup does alllong yachtslllen. Mr. Win-

latter case the minimum d istance of each part is 
not to be less than 150 ki lomet.ers. The race is to 
talH� place in the country of the clu b  holding the 
cup, with the option for this club to hold the race 
in France_ Vadous arrangements are made as to 
starting t h e  race . In the event of one of the clubs 
which had challenged being alone represented at 
the start, one of the automobiles of t his club would 
have to cover the d istance stipulated in the maximum 
time of twenty·four hours, fai l ing which, the cup will  
be kept by the cl ub challenged_ It i s  understood that 
no club can eVer become the owner of the cup, but 
they are to hold it  only under the conditions fixed by 
the rules, and any cl ub becoming the holder of the 
cup, or even challenging for i t, must agree to abide by 
the rules on road racing which were published in 1899, 
and also by the rules of the Automobile Club 01 
France. 

.. I .  , "  
Cost of the Chinese-Japanese War. 

'rhe  Japane�e Minister of Finances has recently pub­
lished a report which gives an idea of the expense in­
curred by that nation in the war with China. This 

The Movement Geographique has recently 
published a long article about a curious geo­
graphical blunder relating to South Ameri­
ca_ The Tocantins Ri ver has been regarded 
as merely a tributary of t h e  Amazon instead 
of being, as it  is, an independent river basin. 
The writers on geography are only j ust 
beginning to treat the Tocantins as an 
independent hydrographic basin_ It rises 
far to the south and has a great tri bu-

THE WINTON MOTOR CARRtAGE WHICH WILL COMPETE FOR THE GORDON 
BENNETT CUP IN THE INTERNATIONAL RACE IN FRANCE IN JUNE. 

report covers a period of twenty-two 
month�, from June 1 ,  1894, to March 
21, 1896, although actual operations 
ceased about  the end of April, 1895_ 
The total expenses of mil itary operations 
alllOunt to $76,000,000, those for the ma­
rine being estimated at $18,000,000, mak­
ing 'a  total of $94,000,000. An itemized 
account is given, which shows that the 
transportation of troops and material 
reaches $19,000, 000 ; provisions, $12,000, -
000 ; clothing, $1 0,000, 000 ; pay roll ,  $8,-
000,000 ; arms and ammun ition, $6, 000,000 : 
horses, $4, 000, 000 ; hospitals, etc. , about  
$1 ,000,000_ As to the mari ne, the expenses 
are d ivided as follows : Vessels, $6, 000, 000 ; 
arms and ammunition, $5, 000, 000 ; pay 
roll and provisions, each about $600, 000 ; 
clothing, $200,000. In order to meet these 
expenses, the Japanese government has 
collected a revenue equal to $113,000,000 . 
The difference between the expenses alld 
the re\'enue, or $19,000, 000, has been 
turned into the treasury to be llsed as a 
reserve. '!'he report of the Minister of 
Finances ends by a reference to the in­
demnity paid by China_ By the treaty 
of Simonosaki, this indemnity was fixed 
at $150, 000_ 000 ; if from this sum is taken 
the $94,000, 000 representing the expenses 
of the war, it wi l l  be seen that Ja pan has 
a balance in her favor of $56, 000, 000. 
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THE SUPERPOSED TURRETS OF THE 

" KEARSARGE." 

It i s  safe to say that no recen t  design i n  warship 
constructio n  has prod uced such a widely extended aud 
earnest d iscussion as that which forms the s u bject of 
the first page i llu stration of this issue. When i t  was 
first made pU'blic i t  was met with a storm of adverse 
criticis m from the conservative element among naval 
o ffi cers, both of the l ine and staff; though it  is  only fair 
to say that the opponents of the double turret were to 
be fou n d  c h i efiy among the offic�rs of the Construction 
Department, the obvious m i l itary advantag-es of the 
double t urret commending i t  at once to the men who 
will  carry our ships into action.  

I t  i s  not o u r  i n tention in the present article to enter 
into any extended statement or discussion of the ad· 
van tages or disad \'antages of  the system, but rather to 
m ake cleal' to our read ers the great ingenuity and ski l l  
w i t h  w h i c h  the construction d epartment has given 
practi cal expression to the d aring suggestion of Lieut.  
Strauss, that four guns of the mai n battery should be 
i nstalled i n  a t w o·storied t U l'ret, the 8-i nch guns above 
and the IS inch guns im med iately beneat h them. 

The cred i t  of the orginal design , uncioubtedly, be­
longs to the gen tleman named, w h ose i dea received 
sanction and encouragement from Admiral Sam pson, 
at the time chief of the Bureau of  Ordnance, w i th which 
department Lieut.  Strauss was con n ected . 

When the m atter carne i nto the lIands of the Bureau 
of Construction, several i mportant recom mendations 
were m ade and' adopted, i n cluding the use of the oval 
balanced t urret, w h ich was corning into general use in 
European navies at that time, and the use of electricity 
for turning the tu rret, elevating the guns, and work­
i ng the am m u nit ion hoists. The many new features 
involved in these turrets, and the utter lack of pre­
cedent in t h e  navy, rendered the details of the design 
a very com p l i cated and d i fficult problem. T h at these 
wel'e very aptly worked out by Naval Constructor 
Wood ward, who, as s u perintending constr uctor, was 
in i mmediate charge of the work, is  evident from a 
study of the drawings and proved by the SUCcp.ss of 
t h e  recent gunnery trials of the " Kearsarge." 

The i l lustration o n  o u r  front page .is a vertical sec­
tion through the " Kearsarge, "  taken on the center line 
of the vessel ,  and i t  affords a view of the complex 
structure of the vessel throughout its whole height 
from the keel to the roof o f  the u pper gun emplace­
ment. At the bottom of the section is seen the deep 
vertical keel plate which may ue said to form the back­
bone of the vessel, w.hose heigh t shows the depth be­
tween the outer and the inner botto m. 'rh e  space be­
tween the inner bottom and the 3-inch protective deck 
is devoted to the magazines and han d l i n g  rooms, the 8-
i n ch a m m u n ition bei n g  located above that of the 13-
inch guns.  

The han d l i n g  roo m, so- called because i t  is the COIl1-
partment i n to w h ich the shel ls  are brought and p l aced 
i n  the hoists to be carried up to tbe guns above, COlll­
m unicates t hrough watertight doors with the maga­
zines. The powder charges are contained in copper 
cyl i nders wh ich are arran ged neatly in racks i n  variou s  
com partments w h ich l i e  i m mediately around t h e  hand­
l i n g  rooms, com m u n i cation bei n g  had by way of water­
t ig h t  doors, while the other doors lead i n to similar 
com pal·tments where the projectiles are stored. A 
system of overhead trolleys runs from the various 
magazi n es i nto the handling rooms, by means of w h ich 
the powder and shells may be picked up fro m the racks 
and cal'ried to t h e  cages of t h e  am m unitIOn hoists. 
There are four of these hoists, two to each turret. 'r wo 
of them start from the center of  the 1 3- i nch handling 
room ,  and slightly on either side of the vertical axis of 
the turret, and extend upward l y  i n  an easy curve to the 
rear of  the bre�ch of the two 1S·inch guns, there being, 
of course, one hoist to each gun. The hoisting is done 
b y  m eans of electrical motors, operating wire ropes, 
w h i ch lead through a system of pulleys u p  to the 
breech of the guns and t hence down to the a m m u n i­
tion cage. T h e  cage travels up 'n a curved plate-steel 
trackway, as sho wn. The arra' �ement of the am m u ni­
tion rooms and handling rooms of the 8-inch ammunition 
i s  general ly similar to that for the 1 3-inch guns, a p late 
steel trackway, Rm aller in size, but s imilar in general 
appearance and construction to the 13-inch hoists, run­
n i n g  from the han d ling room up to the breech of the 
8 , i nch guns, the cage being similarly raised by means 
of a wire rope operated b y  electrical motors. The 
8-inch track ways pass between the hoists of the IS-inch 
guns, and the matter has been so carefully worked out, 
t h at i n  spite of predictions to the contrary, there is no 
i l l terference between the two sets of hoists. 

The protecti ve deck, which i n  the " Kearsarge " is  3 
i n ches thick, is indicated by the full bla.ck l ine abovp. , 
the 8-i nch magazines. It slopes from the forward end 
of the amidship rapid-fire battery down ward and for­
ward to a j unction with the massive structu ral work 
o f  the ram bow into which i t  is worked. I m mediatel y 
upon it is built up the great circu l ar wall of the bar­
bette, which raises from this deck to project a few teet 
above the main deck of the vessel. The forward por­
t ion of it is 15 inches in th ickness, but the sides and the 
rear, owing to the fact that they are flanked by a wall 
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of 5% i nches of side armor on each side of the vessel, 
are only 12% inches thick. Immediately beh i n d' this  
armor is a backing of oak timber, w h i ch i n  its turn 
is 'backed up hy the heavy steel frami n g  of the har­
bette. Within the barbette, and at a height of about 
8 or 10 feet above the protective deck i s  a mas!live c i r­
cu lar track upon which is carried, and u pon w h ich 
rotates, the m assive double tu rret, the rollers u po n  
wh ich th e turret t u r m;  bei n g  clearl y show n  i n  the 
engravi n g. .fust inside of  the circle of rol lers and 
bol ted to the circular table o n  which the t rack is 
placed , is a large circu lar rack which is engaged by the 
turning gear with w h i c h  the turret i s  operated, The 
power for turning the tu rrat is su pplied by t wo 50-h orse 
power electric motors which are located below the floor 
of the 13-i n ch t urret. T hese lllotors revolve in the 
same d irection, both dri v i n g  th rough be vel gears a 
horizontal shaft which r u ns across the tu rret. 'rh e  
shaft carries a t  o n e  end a right-hand a n d  a t  th e  other 
end a l eft-h and worlll , each of w h ich e n gages with a 
worm wheel at the top end of a vertical s h aft . At the 
lower e n d  of the vert it'al shaft of each of the worm 
wheels is a pinion w h ich mes hes with the c i rcular rack 
inside the barbette, thus d r i v i n g  the tu rret. 

One 20-horse power m otor is lorated u n der the central 
gir der of the tu rret for the operation of each of the 13-
i nch ammunition hoists, the arrangement being sho w n  
i n  the i l lustrati o n .  E a c h  8-inch am m u nition hoist is 
worked by a 6-h orse power motor, and there are also 
special motors for elevati n g  the IS-i nch guns and for 
worki ng the ram m el'S w h i c h  are located to the rear of 
the breech of these g u n s .  T hare is also a system of 
electrically-driven ven t i l atol's, for blowing the gases 
out of the bOI'es of the 8 - in�h and 1S-i nch guns after 
firing. 

It wil l  be noticed that whereas the front wall of the 
13·inch tu rret l ies within t h e  ci rcle of  t h e  bar bette, the 
rear wall  extends several feet beyond i t. 'I.' his, is d u e  
t o  t h e  fact that the section is taken on the longer axis 
of the tu rret, which is elli ptical in shape, this form 
being bet ter s uited to the m ovements of the gun cre ws, 
reduci ng the u noccupied space at the sides aud giving 
more space to the rear of the guns w h ere it is  needed. 
The elli ptical turret is otherwise known as the bal­
anced t urret, the weights being so adj usted that there 
is  practically no excess of load on any part of the t u r n ­
table.  The front w a l l s  of t h e  turret a r e  17 inches i n  
thickness, decreasing to 15 i nches at the sides a n d  rear. 

The 8-inch turret is located somewhl.l,t to the rear of  
the center of the 1 S - i n ch t U l'I'et, and i s  placed i m m edi­
ately upon the S , i nch steel roof of the latte r ;  its  front 
wall is 1 1  inchel! and i ts side and real' wal ls are 9 i nches 
in thickness. The IS-inch turret is provided w ith 
three sighting hoods, one shown in section i m m e ­
diately in front o f  t h e  8-inch turret, a n d  one being 
placed on ei ther side of the 8- inch turret. It was 
feared that when the 8- inch guns were fired trouble 
would be experienced in these sigh ting hoods from the 
blast and the flame of the gases, but i n  the trials reo  
cently carried out off Old Point Comfort it  was fou n d  
that these hoods were tenable at all  ti mes. 

The test of the " Kearsarge " above referred to was 
carried out for the purpose of determ ining whether 
the structure of tho ship, and more particularly of the 
double turrets, could s ustain the hea vy strai ns w hich 
woul d b e  set u p  when the guns were fired, and es­
pecially b y  firi n g  the four guns simultaneously. Both 
batteries of the dou ble turrets and those of the rap i d ­
fire guns amidsh i ps were tried under al l possi ble con­
ditions, and the resu lts proved to be eminently satisfac­
tory, both to Ad lniral Sam pson and Captain Wil l iam M. 
Folger, who is in co m mand of the " Kearsarge. "  The 
results of the trial can best be given i n  Captain Fol­
ger's report to the Navy Department i n  which he 
says : .. The double turret was was thoroughly tested 
and is an assured success both from . m i l i tary and I!truc­
tural stand points. T here was n o  i n terference between 
the planes of the guns, or incon venience fro m blast or 
s moke. 'r he structure, teeted with the simultaneous 
discharge of th ree guns is amply strong to with stand 
the united shock o f  the four g'uns of either tu rret. 
Only the ahsence of a s u itable device for the ' si m ul­
taneous discharge of all the guns pre\'ented the final 
test. Both pairs of 8- inch guns were tested in simul­
taneous firi n g. "  In a subsequent test made a few days 
later, all four guns in both tu rrets were discharged 
simultaneously in b roadside, without any harmful re­
sults to the structure of turrets or ship, or undesirable 
effects upon the stability. 

. 

. ' . .  

A. $20,000 Prize Cor a War AutoDl.obll e. 

The Em peror William, of Germany, who it is well 
k no w n  takes a keen i ntel'est i n  the lates t i n ver.tions 
and i mprovements which are applicable to m i l itary 
operation!', has been stud y i n g  the question of appl y i n g  
t h e  automobile  i n  m i l i tary service, a n d  evidently con­
si ders that i t  will  be of great value, as he has decided to 
award a prize of $20, 000 for the veh icle best adapted to 
the purpose. A n u m ber of experi ments have been re­
cently made in this d frection, and it is after consider­
ing the favorabl e results of the these tests that the de­
cision to award the prize was taken. 

,�utoDl.oblle News. 

The Automobile Cl ub, of America, w i l l  have a race 
on April 14, rain o\' sh ine, for a cup presented by M. 
Leonce B lanchet, of  the Autombile C l ub of France. 
'1'h e  race is  to be of  fi fty m i les over a course which h as 
not been decided upon. T h ere m ust be at least two 
people i n  each carl'iage, and the carriage itself must be 
driven b y  a mem ber of the cl u b ; tricycles are barred. 
A d i ploma w i l l  be g i ven to the fi rst three dri vers to 
finish. 

It is  said that an Alsatian company will  pu rchase 
gro u n d  to the extent of $ 10, 000 at Sablon, near Metz, 
for the pu rpose of establis h i n g  a bicycle and automo­
bile factory. The company wHl  besides furnish light 
an d power to the co m m u nes of Montegny and Sablon.  
A large mil l ing com pany of  Metz have recently pro­
cured from Paris an automobile for heavy traction,  
known al! the " trai n Scotte, " operated by steam. I t  
is  si m i lar i n  design t o  t h e  ty pe adopted by t h e  French 
army far the artil lery and engineering serv ice, and has 
the boiler and engine mou nted i n  front, with a space 
in the rear to carry merchand ise. It is b u i lt to give 27 
horse power and carries normal l y  10 to 12 tons of freight 
at a speed of 6 to 7 k i lometers per hour. It appears that 
a new order for four of these automobiles is to be 
placed by the Metz company. 

A new com pany has been formed at, Bordeaux, called 
the Bordeaux Automobile T ransportation Company, 
which will carry freight over a part of its route upon 
heavy automobi les of special construction .  This com­
pany has been formed in con nection w ith the Au to­
mobile Courier and Transportation Company. Its 
princi pal o bject is to transport, between Bordeau x  and 
Mazamet, the sheep's h ides brought to that port frolll 
Am erica and Austral ia, an d  on t h e  return trip to 
bring the wool and leath er p rod uced at the latter 

poi nt to Bordeaux, from which it is s h i pped to Antwerp 
and Livel·pool. To carry out the syst�m proposed by 
t h e  com pany. the hides will  be u n l oaded from the 
transatlan tic steamers i n to fre ight boats, which wil l  
pass u p  the Garo n n e  to the l ateral canal and the Canal 
du .Mid i . to the Point Rogue. From th�re they will  be 

, transferred to the automobile wagons, w h i ch w i l l  
travel over the n ati onal route t o  Mazamet, t h u s  del iv­
ering the h i des d irectly to the merch ants of that d is­
trict. T h e  route passed over by the automobiles wil l  
be abou t  41 kilometers. The company estimate that 
fou r  or fi v e  automobiles will  be sufficient, on a basis of 
12,000 tons ann ually. 

The question of the use of automob i les in the French 
army i s  now occu pying consid erable attention. I n  
co.n n ection w i t h  t h i s  s u bject, an i n terest i n g  address 
was recently delivered at Lyons, by Lieut,. Humbert, 
of the 121st Infantry, in which, after passing in review 
the d i fferent systems, electric, petroleum, etc. , he 
showed the advantages and d i sadvantages of each type 
for mil itary lIse and indicated what should be the 
q ual ities of a vehicle designed for this service. He 
shows, that the automobi le will  render a very i m por·, 
tant service in the colonies, in providing for the rapid 
supply of military posts and detach ments, and de· 
scri bes the system of m i litary automobiles which the 
government has recently put in action in Senegal. A 
similar system is now in consideration for Mad agascar, 
which will  cover the route between the port of Tama­
tave and Tananarive. On acco unt of the d i fficulties of 
the route, the railroad which is to connect t.he coast 
with the interior has not yet been finished, and the 
autolllo bile system will  render great service i n  the con, 
stl'Uction of the road and besides wi l l  establish di rect 
and rapid com munication between Tan an arive and the 
coast for the 'transportation of voyagers as well as for 
the postal service. 

Mr. Joh n Scott Montagu has recently gi ven an inter­
esting address before the Automobile C l ub, of Great 
Britain and Ireland, in which he brings out the condi­
tion of automobile affairs i n  England. H e  comes to 
the conclusion that although the automobile is greatly 
appreciated by the public,  the s lowness with w h ich it is 
adopted is ciue i n  part to the flagran t  violation of the 
rules by many of the owners, and besides, to the i n­
ferior qual i t y  of t h e  ml,l.chi n es now m ade i n  England. 
He considers that the constructors should study the 
question more carefully with regard to the needs of 
actual servi ce, and should design motors which are 
m ore powerful and at the same time cheaper. In re­
gard to the q u estion of legislation, he thinks that the 
Honse of Com m ons regal'ds the automobile with a 
more favorable eye t h an it d i d  a year ago, and that if  
the person s  i n terested do not press the matter with un­
d ue h aste. th ere i s  no doubt that legislation will  be 
secu red w h ich wm be advantageous and w i l l  favor the 
develo p m e n t  of t h e  sport and the industry. In this 
con nection it  will be i nteresting to re mark that the 
Prince of Wales has recently ordered a phaeton of the 
Dai mler type, petroleulU system, of about six horse 
po wer. T h i s  wil l  no doubt start a favorable Illovement 
among the clubm�n a.nd am ateu rs of sport ' in London 
and other cities, s imilar to that w h i ch has made such 
rapid progress in si m ilar circles i n  Paris and elsewher .. 
on the Continent. 
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Science Notell. 

T h e  American water h yacinth which is not infre­
q uently an obstruction to n avi gation, in southern 
r i vers h as been successf ully ki l led on th e Melpomene 
Canal,  N e w  Orleans, b y  a chemical s pray. 

T h ere are now em ployed on the rel ief works of the 
famine d i;;tricts of  India 4, 8 1 0, 000 persom, and the dis­
t.ress caused by the fam i n e  i s  i n creasi ng in extent and 
� everity and the prices of food are very high. 

Some old qu arries o f  Orien tal alabaster h ave recently 
been d i scovered i n  the neigh borhood o f  Monte Amiata; 
I l ear S i ena. It n o w  seems very probab le that the 
beautifu l cohuuns of that m aterial i n  the i n terior of  
the Cat h edral of  S iena came from those quarries. ' The 
qll arries are about to be worked. 

The l i miti n g  percentages of  acetylene and other gases 
in air which are explos i b l e  are as fol lo ws : Acetylene, 
S to 8:1 ; hyJ rogen 5 to 72 ; carbon monoxide 13 to 75 ; 
ethylene, 4 to 22 ; and m ethane, 5 to 13. T h i s  g i ves 
acetylene a wider range of  explosive proportions than 
any o f  the other gases mentioned. 

Prof. Henry S. Pr i tchett, s u peri ntendent of the 
Coastl and Geodetic S u r vey, has resigned his pla.ce to 
accept the presidency of the Massach usetts Institute 
of Tech n ology of Boston . He was the youngest su per­
i n tendent that the Coast Survey has ever had, and h e  
h as been o n e  of t h e  most capab le. 

Several New So uth Wales lepers h ave been treated 
by a leprosy ser u m  m ethod devised by D r. Juan de 
D ios Carrasq uil la, of Bogor.a ,  and said by h i m to have 
been successfu l  i n  a h u n dred ca> es. The A u stral ian 
doctors, h owever, have been u n a bl e  to detect any i m ­
provement, and t h e  d isease is sti l l  making' prog l·ess. 

Dr. W i l l iam P. Wilson, D i rector of the P h i ladel phia 
Com mercial Museum, and 'W i l l i a m  Harper, Chief of t h e  
B u reau of  In formation of t h e  same institution,  have 
gone to San F rancisco to assist the p romoters of t h e  
Paci fic Com mercial Muse u m .  A m useu m o n  t h e  Paci fic 
coast can d o  a great deal of gaud for the com merce of 
th e  co u n t ry. It will ,  u ndou bted l y, di vert m uc h  of the 
trade of Australia and the O rient on the Pacific coast. 

T wo French chemists have discovered a process by 
which r u b ber may be obtained from the Lan dolfia vine 
which grows wild, and l u x u riantly in all  parts o f  
Africa. T h e  process of tapping the Landollia is  i m ­
practicabl e, a s  t h e  fl o w  o f  rubber harde n s  too q uickly. 
By the process of MM. Arnaud and Verne u i l  the v i n e  
is  crushed in h o t  water, b y  which means a l l  t h e  rub­
ber wh ich it  contains is extracted . 

T h e  Ways and Means Commi ttee of the City of N e w  
York h as recom mended that $60, 000 be appropriated 
to enable the State to acqu i re the James H al l  sl.lien­
t ific col lection and l ibrary. It represents  the accumu­
lations made by the late Prof. James Hall during his ' 
enti re a<ltive l i fe in sc ience and covers a period of 
seyenty years. T h e  palroontolog i cal collection is one 
of the most remarkable in th e  world. 

George Peabody gave between the years 1862 a n d  
1 873 the s u m  of $2, 500, 0()0 f o r  t h e  bui l d i n g  of  model 
tenements for the Loudon workmen . '  They have 
added to the fund since th at t i m e  from rents and 
interest $3,956, 000, mak i n� t h e  tota� $6, 456, 000. The 
n umber of rooms provided for work men i s  1 1 , 367 which 
are divi ded into 5, 121 d wel l in�s, which are occupied 
b y  19, 157 persons . The average rent of each d well ing 
last year was $ 1 . 2 1  a week,  and of each room 30 cents. 

Secretary Gage has asked the House of  Representa' 
t ives to appropriate $2()0, 000 add itional to the fund to 
prevent the introd uct i o n  and I'p read of epi dem ic  dis­
eases. The Surgeon-Gen eral o f  the Marine Hospital 
Service reports t h at on account of the conti nued a n d  
in creasing dangel' from plague, medieal officers h ave 
also been stationed at the fru i t  ports of Central and 
South America to guard agai nst yellow fever. The 
Consulates at Yokohama. Kobe and Hong Kong also 
have medical officers. T hree h undred thousand dollars 
was previously ap propriated a nd this sum is almost 
entirely exhausted . 

Mr. W. Straton off, of. the Observatory of Tachkent, 
has been engaged for some time i n  trying to determine 
the magnitude of t h e  star w h i ch is to b e  fou n d  i n  the 
center of  the an n u lar nebula of the Lyre. I n  the period 
o f  fou r  years, from September 5. 1895, to Septem ber 15, 
1899, h e  has taken a n u mber o f  photographs of this 
remarkable star, by usin g a good telescope h aving 0 '83 
meters ope n i n g  of objecti ve, with exposures vary i n g  
f r o m  3 0  t o  9 0  minutes. By com pari ng i t s  brilliancy 
with that of  thirty of the n eighboring stars whose m ag­
n i tude is known, this astronomer has . fou n d  se\'eral 
values which ran ge from m agnitude 9 '5 to 1 3 ' 1 .  The 
result o btained with a series of very long expo�ures was 
doubtful, but on the other h and, those obtained with 
exposures varying from 22 to 83 mi n u tes ' have given a 

magn itude equal to U ·6.  An exposu re of ten hours gave 
10 '4, a.n d  one of t wenty hours, 1 3 '6. Mr. Stratonoff 
considers that this star is the result  of  a condensation 
of a part of the nebula ; and finds t h at a l o n g  exposure 
d i minishes the contrast which exists between t. h e  ce n­
tral condensed part and the exterIor and less l u minous 
matter. 
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Engineering Notes. 

The railroads of East and West Java, says The 
Engineer, have recently been u n ited, so that one can 
n o w  travel from one end of the island to the other in 
two d ays. 

A new invention p rovid es for an arran gement by 
which turn i n g  on a faucet an ywhere in the hOllse 
starts the gas burning under a coil of . pi pe, thus pro­

. vidin� hot water at any hour. 
Dr. Michaelis, an Austrian authorit.y on cements, con­

siders that a mixture of  Portland cement volcani c  t u fa · 
and gran ulated b last furnace slag is better than Port­
land ce ment alone where structures are to be exposed 
to salt water. 

A special mortar has been u sed in the German tech ni­
cal  schools for powdering certain chem icals which m ust 
be handled wi1.h care. The mortar is provided w i th 
a flan ged edge, and a skin of rub ber is fitted over i t. 
The I'Ubber is not tigh tl y drawn, and th ere is an open­
ing in the center through w hich the pestle passes. 
T h e  rub ber skin keeps off poisonous vapors and i n­
j u rious d Uet, and facilita tes the pounding of hard 
brittle materials such as caustic al kal ies. 

In the Rei chstag o n  March 20, in a debat.e on the 
managemen t  of  State rai l roads, the Prussian govern­
ment was taken severe l y  to task on the s u bject o f  the 
antiquated system of coupling'! now in use in Prussia, 
a system which has occasioned many acci dents. The 
Prussian Minister o f  Rai l ways, repl y i n g  to cri ticisms , ­
stated that the govern ment h ad heard of the I'atis­
factory experiments on the Bavarian rai lroads with the ' 
Amer ican automatic co u pler and would agree to unde l'­
take s i m i lar experiments during the co m i n g  s u m mer. 

Th'! S wedish match ind ustry has increased during 
the last year, in spite ' of European and Ja panese com­
peti t ion. The original S wedish safety match i s  reo 
garded as safer and c h eaper than th ose m an u factured 
elsewhere. 'l' he S wed ish inrlust ry, huwe ver, w ill  soon 
suffer from the want of wood . The in j u d ic ious cut­
t i n g  d o w n  of trees h as prod uced the usual effect, 
and t h e  destru cti on of slow -gro w i n g trees has not been 
accom panied by reaffor<'sti ng, and has al l but exhausted 
the stock of  trees, so that the wood has now to b e  very 
largely i m ported from Russia and F i nlan d . In 1898, 
975, 000 cub ic feet of  this  wood came from St. Peters­
bu rg, Riga and Libau. Russia h as now begu n to 
manufacture safety matches hersel f, and export d uties 
have been put on the timber. . 

T h e  C ricket Grou n d  at Sydney, A ustralia, has been 
lighted with acetylene gas ann i t  has been very success­
ful. T h ree t housand lights are in nse. Suspended over 
the. raci ng t rack are 163 shades, u nder which are a 
n u mber of burners, the shade, of course, keeping off 
the wind and rain.  S hades are attached to l ight angle 
i ron su pports 1 5  feet from the track and 16 feet apart� 
T h e  pipes are 8 .mi les in length, and rim from the out­
side right over . the track to the inside and have to 
b e  suspend ed by very tb,in s u pports in order that the 
pu\:;>lic's vie w  will not be i nterfered with. The l i ghts are 
practically steady, and gas is furnished by three bat­
teries of generators. It is fou n d  that the l ight has n o  
straining effect u pon the eyes o f  the spectators, a n d  i n  
addi tion t h e  colors sported by t h e  contestants present 
their natural h u e. 

The effects of the great dynamite explosions at A vig­
liana, near T urin, o n  Jan uary 1 6, have recently bee n  
descri bed by D r. M. Baratta, says T h e  Engineer. 
About 400 k ilos of n itro· g lycerin e  and 1 2, 000 ki los of 
dynam ite and gun-cotton were b l o w n  u p. The first 
and stronger explosion, thoQgll i t  lasted l ittle iuore 
than a second, presented three m axi m a  of i n tensity, 
d ue probably to the s uccessive explosions of m agazines 
a h u ndred m eters from that in which the n itro · gly­
cerine was stored. O wing to the situation ' of the 
manufactory, the zone of greatest damage was vel'y 
small ; that i n  w h i ch w i n dows were almost tota l l y  de­
stroyed extended to a distance o f  5� k i lo Ill S.  ; doOl's 
and windows were made to rattle as far �s Crescentino, 
60 kiloms. dista n t ; and the so u n d  of the explosion was 

- heard at Pavia, 140 kiloms . ; Varzi, 145 kiloms. ; and 
Lugano, 160 kilometers. 

A Cleveland engi neer has i nvented a machine for the 
automatic manufact u re of steel bal ls. T h e  mach ine 
automatica l l y  forIlls and pol i s h es 8teel bal ls; which are 
en tirely sphericaJ , at t h e rate of 65, 000 a day. C u b icat ' 
pieces of hot steel , each of w h i ch is to be made in to a 
bal l ,  are fed i n to the top of t h e  m ach i n e, one at a ti me. 
The principal parts. of the mach i n e  are a cone of steel 
2 or 3 feet high, and a cover of steel w hich fits 'oyer it. 
In the face of the cone is  a groove that winds �ro u n d  
it from the t o p  to the bottom, gro w i n g  smaller as it  
n ears the . b ottom . There is another groove o n  the 
inner surface of the cover.  that m atches that in the 
cone.  The cone i s  kept wh irling al l  the t ime, and when 
a p iece of steel i s  put i n  at  the top, i t  is worked 
down ward through the spiral groove, 'which rolls it  on 
all sides and in al l d i rections, and drops it out o f  the 
bottom o f  the mach i n e, a perfect s p h ere of steel. The 
fi bers of the steel" are not cut, but in stead , are packed 
toget.her even more tightly than when cut from the 

rod. 
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Electrical Notes. 

The new motor fire en gine of the Paris Municipalit�· 
is doing excellent work. It rendered valuable assist·  
ance at th e Trianon theater fire, and at the St. Ouen 
spiri t  warehouse : fire. The engine carries six men,  
and travels at the rate of thirteen m i les an hour. 

Viennese telephone girls are req u ired to ehange their 
clothing and wear a u n i form when on d uty in order 
that the d ust which they bri ng in w i th them w i l l  n o t  
i nterfere w i t h  t h e  i nstr u m ents. T h e  cost u m e  i s  a dark 
skirt and waist with sleeves, stri ped b l ac k  and yel low,  
the national colors. 

The hardened end of a steel bit or chisel broke off i n  
a bore hole a t  a depth o f  990 feet i n  a place i n  Ger­
many, a n d  t h i s  obstruction prevented furt her boring 
of the hole because all  the diamonds wore away. The 
follo wing plan was hit upon to rem o y e  it .  A soft  
s teel bar, 5 feet i n  length and 2 '7  i n ches i n  d iam eter, 
was covered by a single winding of India rubber tape, 
and magnetized by the current of a small d yna m o 
driven by a portable en gine e m ployed for t h e  work of 
bori n g. The steel  bar was let down magnetized into 
the hole and when i t  reached t h e  bottom the c u rr e n t  
w a s  swi tched t h rough the con ductor enclosed i n  t h e  
rope f o r  letti ng d o w n  and dra w i n g  u p. O n  the first 
day that this m ethod was em ployed the piece of steel 
was d rawn u p  to the surface, so that the boring co u l d  
be resu med. 

The com m i ttee in ch arge of that section of the Paris 
E x position relating to sports and ph ysical exercises has 
u nd er its j urisdiction the boat ra ces w h ich will take 
place o n  the Sei ne. Th ese i n cl u d e  a lI u m  ber of i n ter­
esti n g  events, one of wh ich is a series of races between 
mechan ical ly propel led boats of al l k i nds, such as 
steam, electrici t y, com pressed ai r, petro l e u llJ ,  etc. T wo 
races hav!l been set a part for t h i s  c lass ; t h e s e  w i l l  take 
place near Paris on J u n e  23 and 24. The boats are di­
vided into fou r  sect ions accord i n g  to their length, t h i s  
ranging from 6 '4'  t o  1 5  m eters or over. I n  each sec­
tion , the boats, even though Fossessing d i fferent ty pes 
of motors, w i l l  run togeth er, but a prize  w i l l  be award­
ed to the w i n n i n g boat of each c l a ss, steam, electricity, 
etc. O n  t he. first day a distance of 50 k i lome ters w i l l  
b e  covered , and the prizes w i l l  range from 1 , 000 t o  2. 500 
fran cs. The d istance for t h e  second day has been fi xed 
at 1 5  kilometers, with p ri zes from 300 to 600 fran cs; the 
prizes will take the form of objects of art, medals. 
etc. The r ules t o  be observed as t hose of the Helice 
C l u b  of Fran<le, and engagements should be sent be­
fore June 15, to the pres ident of the club, the Cou n t  
de Faramond, 14 Rue Vaneau, Paris. 

In some fluoresceu t screens used for Roe ntgen ray 
work, n otab l y  those made .of Sidot's z i n c  sulphide, a 
certai n ti me effect is observed at each operation. The 
bones of the hand are not v isi b le at once on the screen. 
They grad ual l y  separate out from the flesh. This 
effect is only partial ly  d ue to a change i n  the radi ation 
i m pinging upon the screen .  We know that a " hard " 
t u be gi ves more decided rad iographs, and the effect 
migh t be attri buted to the hardening of the t ubes 
while i n  action. But ,  on the other hand,  a grad ual 
and distinct brigh tening of  the scre€'n is  ob�erved, 
which is q u i te i n dependent of any c hange in the radia­
tion and is unaccom panied by any change of color or 
of chemical constitution that cou l d  be d i scovered by 
any means at present avai lable. J. Precht has studied 
the time effect both . in sul phide and i n  p lati na-cyani de 
screens. He 'finds that the time requ i red for a good 
development of t he rad ioscopic picture is on the whole 
s hortest at the highest d ischarge potentials. I t  varies 
from a fe w seconds to a m i n ute. Th e most obvious ex­
planation lies i n  an allotrop i c  modification of the s u b­
stance of the screen, as postu l ated by Becq u erel for 
rad i um rays. B u t  the a u t h or p u ts forward an emission 
hypothesis of  Roen tgen rays. -J. Precht, Ann del' 
P li ysik, No. 2, 1000. 

T h e  Lon don E lectrician says that one of the most 
extraordi nary magnetic ano m a l ies is  presen ted by the 
p rovince of Ku rsk, i n  Russia. At t h e  i n vitation of t h e  
I m perial Russ i a n  Geographical Society, the French 
M i n iste l' of P u b l i c  I nstruction sen t  Prof. Mourea u x  to 
make a magnetic su rvey of that region.  Taki n g  the 
to w n  of  K u rs k  as a base, Prof. Moureaux made excur­
sions to 109 differen t stations in the provi nce. T h e  
plateau bet ween t h e  Plata a n d  Soloti n ka Rivers ex­
ten d s  over an area of  abo u t  2 square m i les. In this re­
s t r i cted area the decl ination was fou n d  to vary fro m 
34° E. to 96° W. , and t h e  i ncl i nation ' 

fro m 48° to 79° 
values wh ich correspond respect h'el y  to t h e  normal  
incl i nations in  Morocco and Spit z berge n .  But t he  
most remarkable abnorma l i ty i s  to be fo u n d  i n  t h e  
i n'tensity, w h ich y i elded horizon tal cOlll ponents vary­
i n g  from 0 '50 to 0 '59. an d verticll.l components e xceeu · 
i n g  0 '97. T h e  observations ha'"e si nce been con t i n ued 
by Pl'Of. Le yst , of Mosco w,  w h o  found a point n ear 
Kotchetowka w here the d i ppin g n eedl e  points verti­
cal ly .  T h f're is noth ing observable in the sU I'face condi­
tions of t.h i s  region to explain its  m agnetic ch aracter­
istics. It  is a rol l in g co u ntry, covered with a very fer­
t i le black soil reposing u po n  c retaceo ll s  rock. No iron 
has bepn fou n d  d o w n  to depths of 600 feet below t h e  
surface. 
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THE WATER TRANSPORTATION OF GRAIN. 

BY WALDON FAWCETT. 
The grain trade of the United States, or rather that 

phase of it which is embraced in the transportation of 
the grain from the harvest 
fields of the North west to  
the seaboard, is in  what 
m igh t be termed a transi­
tory stage. Some radical 
new m et hods. designed to 
effect a savin g in  cost as 
we l l as economy of time , 
are just being introduced, 
and affairs ha,-e not as yet 
w h o I I  y adj usted them­
s e I v e s to the n e w  in 

fluences. 
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cars or 1,250 ordinary sized trains would be required to 
transport such a bulk of freight. Of the total given, 
about 125,000,000 bushels comes from the American and 
Canadian ports on Lake Superior and ful ly 160,000,000 

In the first place, therl· 
has been a sudden develop­
inent within t he past year 
or two of new ports of ex­
port. Formerly New York 
had the lion's share of the 
business connected w i t  h 
the reshipment of grain de­
signed for European con­
sumption, but of late other 
p o  r t s, notably Newport 
News, Va. , and Galveston , 
Tex . ,  h a v e entered the 
field as most aggressive 
competitors, and the open­
ing of the Chicago drai n ­
age canal a nd the ad vocacy 
of a system of w a'terways 
to connect the Great Lakes 
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with the Gulf of Mexico 
h as served to revive the old proj ect for a 
l ine of steel barges for the transportat ion 
of grain on a large scale via the Missis­
sippi to the seaboard. Second in  im­
portance comes the project of an Ameri­
can and Canadian syndicate headed by 
\V. J . .  Conners, of Buffalo, for the con­
struction of great elevators at Montreal 
and the provision of an outlet for the ex­
port grain via the St. La wrence route. 
This p lan has the ad vantage that wil l  
accrue from the fact  that t h e  grai n wil l 
h ave to be rehandled but once, for, by 
using the enlarged Canad ian canals j ust 
com pleted , gra in-calTy i ng vessels way be 
operated from the elevators at ports on 
Lake Superior clear through to Montreal . 

Fi na l l y we have the appearance of the 
rai l roalls as more active competitors than 
ever before of the grain - carry i ng vessels 
of the Great Lakes. Partial l y  from the 
fact that Duluth, Chicago, and Buffalo, 
three of the greatest elevator centers i n  
t h e  country, are situated on the Great 
Lakes, and partiall y  from the low carry­
ing charges secured, from two· thirds to 
three-fourths of all the 
grain shipped to the 
Atlantic seaboard from 
the N o r t h  w e s t  was 
transported , previ ous to 
last year, by the water 
route. It  became ap­
parent from the outset 
of the season of 1899, 
however, that the rail­
roads intended to make 
a fight for this business. 
i m pel led in part, possi ­
bly, by the fact that 
there was a prospect of 
the adoption of higher 
freight tariffs on the 
laked. How well they 
succeeded may be im­
agined w hen i t  is stated 
that in the case of Chi ­
cago there was an abso­

lute reversal of the con­
d itions w hereby t It e 
lake boats handled 65 
per cen t of the grain 
trade. 

THE GRAIN ELEVATORS AT BUFFALO. 

LOADING GRAIN VESSELS AT OWEN SOUND, CANADA. 
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bushels may be apportioned as Chicago's share. Mil­
waukee ships annually by water some 30,000,000 bushels 
of grain, and the other ports handle smaller fractions 
of the whole. The grain in  its journey eastward fol­

lows, for the main part, 
the pri ncipal arteries of 
traffic. More than three­
fourths of all the flour and 
grain which comes down 
the lakes by boat each 
year is consigned to Buf­
falo, where there are eleva­
tors w i t  h an aggregate 
storage capacity of 20, 000, -
000 bushels and where the 
dai ly r e c e i p t s of grain 
will amount at times to 
fully 2,000,000 bushels. A t  
Buffalo the  grain is  trans­
ferred to Erie canal boats 
or to the railroad trai n s  

which carry it to  the  ports 
on the At lantic seaboard , 
Much of the grai n w hich 
does not come to Buffalo 
takes the Canadian route 
by way of the Weiland 
Canal and St. Lawrence 
River. It is this traffic 
which the new American 
s y n d i c a t e, above men­
t ioned, seeks to develop 
a n d  enlarge. F i n ally, a 
very small proportion of 
the business goes through 
ports on Lake Erie, which 
have elevator and ware-

house facilities for transferring the grain 

to rai l ways. The charge for carrying the 

grain h as differed considerably at d ifferent 

times. The year following the C i v il War 

the average rate paid for all the wheat 

which was moved by boat from Chicago 

to Buffalo was over 12 cents per bushel. 

Then it  dropped , until, during the six 

years endin'" with 1898, the average never 

�uce reache�l 2 cents per bushel. In ad­

dition to this there are charges in con­

nection with the " trimming " of the ves­

sel, the tal lying of weights, and the 

shoveling of the grai n  i n  the hold of the 

vessel to bring i t  to the elevator spouts 

when u n load ing, which amount, under 

present conditions, to about $4 per one 

t housand bushels. The proport ions of 

the different kinds of grain m ay, perhaps, 

be best indicated by the recei pts at Buf­

falo. In years when the total amount of 

grain brought to Buffalo reach es 275, 000,-

000 bushels, the apportiomnent w i  I I  be ap­
prox imatel y as fol lows : 83,000,000 bushels 

of wheat ; 67.000,000 bushels of corn ; 

45, 000, 000 bushels of oats ; 1 1 ,000, 000 bush­
els of barl ey ; with the 
remainder d istributed 
almost eq u al ly between 

rye and flaxseed. 
Perhaps the best idea 

of the i m portant place 
which the grain trade 
holds in the commerce 
of the great in l and seas 
Ill ay be obt ai n ed from 
t he reports of the Sault 
8te. M a r i e  C a n a l, 
through w h ich there 
p a s s e s  in the  eight 
months of nav igat ion 
each year two or th ree 
times as m uch freight 
as passes through t h e  
-S u ez Canal i n  the  fu l l  
year. AI; the S a  u I t 
Can a l  is i n  the rh'er 
con nect ing Lakes Suo 
perior and H uron,  on ly 

a portion of the gl'a in, 
that from L a  k e Su­
perior ports, p a s  s e s 
t h r o u g h  i t, and the 
sh ipments of t h e  COl Ll ­
modity from Chicago 
a r e  n o t representpd . 
D u ring the year 1899 

. there passed through 
the can al upward of 
90, 000,000 b u s  h e I s of 
grain. T h is was val upd 
at $61,000,000, 01' more 
than any other  com­

mod i t y. The sh ipments 
of iron ore and general 

FrOlll estimates based 
on the latest statistics 
it is figu red that the 
movement of grain on 
the Great Lakes each 
year amounts, if flour 
be included as wheat, to 
ful ly 350,000,000 bushel8. 
To convey an idea of 
th e magnitude of th i "  
aggregate is rath er diffi­
cult,  but it may b e  
stated that f u l l y  50,000 TRANSFERRING WHEAT FROM A BARGE INTO ELEVATORS, BUFFALO. merchandise were the 



closest competitors, each being valued in the aggregate 
at $52, 000,000. If flour be included with the grain,  the 
total valuation would be brought up to $85,000,000. 
For purposes of com parison it m ay be noted that the 
total value of all freight passing through the canal 
during the year was $281,000,000. Some of the steel 
steamers engaged in carrying grain on the Grea.t Lakes 
have made remarlmble rec-
ords. They are, many of 
them, vessels of 400 or 500 
feet in length, in some in­
stances towing a n  0 t h e  r 
vessel almost as large be­
hind them, and it is not an 
infrequent occurrence for 
one of these huge freight­
ers to travel m ore than 
40,000 miles during a season 
of ordinary length. The 
steamer " Malietoa," which 
is owned by t.he Minnesota 
Steamshi p  Company, of 
Cleveland, enjoys the dis­
tinction of having carried 
the largest cargo of grai n 
in the h istory of lake com­
merce. Some months ago 
she moved from Duluth to 
Buffalo 195, 000 bushels of 
flaxseed and 70,000 bushels 
of wheat, the whole being 
equal to 7,500 net tons. 
T h e  steamer " Superior 
City " carried 266,000 bush­
els of corn, equivalen t to 
7,460 tons, and third place 
m ust be accorded to the 
steamer " Andrew Carne-
gie," the 5. 300-ton cargo of 

w hich consisted of 332,000 bushels of oats. If any evi­
dence were lacking of the confidence of the men in the 
grai n trade that its development has only just com­
llJenced, it might be found in the immense sums of money 
being i nvested in the construction of new elevat Jrs, par­
ticularly at Chicago and u pper lake ports. Really mag­
n ificent structures many of them will be, constructed 
of steel throughout, with a capacity of from one to two 

and a half million bushels, operated by electricity, 
fitted with �Jew, imprO\-ed machinery for scouring, 
cleaning, and drying the grain ,  and ful ly protected 
against fire by most elaborate systems. The largest 
elevators now under construction :\re building at the 
head of Lake Superior and at Chicago. The present 
elevator capaeity at the latter ci ty amounts to about 
65,000,000 bushels, and this wil l  be somewhat increased 
by the new elevators, one of which will have facilities 
for unloading four hundred cars of grain every twenty­
four hour�. U ndoubted ly the most interest i ng elevator 

FRAMEWORK OF A HOGAN. 

yet constructed will be the initial plant now under 
construction for the new American and Canadian syn­
dicate at Montreal. The main structure will have a 
capaci ty of 1 , 000,000 bushels, and the annexes will pro­
vide storage for at least 2, 0(10.000 bushels additional. 
Steel, concrete, and wood will  be the materials used in  
the construction of the  buildings, which will b e  as  near 
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fireproof as possible. The entire plant when com­
pleted will have cost fully $700, 000. The Canadian 
ports, such as Owen Sound and Fort William, which 
constitute the gateway for the immense grain fields of 
the Canadian northwest, which hold 

'
such unlimited 

possibilities for the future, have also shown a marvel­
ous development during the past few years. At Owen 

A TYPICAL NAYAHO HOGAB. 

Sound there have been erected elevators capable of 
holding between one and two mi l lion bushels of grain. 
At Fort William the Canadian Pacific Railwad Com­
pany has expended $2.000,000 in providing four large 
elevators which have an aggregate storage capacity of 
considerably more than 0,000,000 bushels and the 
largest of which is capable of shipping 40, 000 bushels 
per hour. This elevator is u nique. It is  constructed 
with two dozen cylindrical steel storage tanks, each 60 
feet high and almost as broad, and which are not only 
absolutely fire and damp-proof, but are rendered im­
pervious against rats, insects, etc. A distinctive fea­
ture of the structure is found in the fact that the 
mach inery fO!' cleaning, separating, and weighing the 
grain is in an entirely separate build ing. 

Possibly the most dramatic phase of t.he water trans­
portation of grain is found in the unloading of the 
grain at the elevators. The grain is conveyed from the 
hold of the lake steamer by means of an end less chain 

of buckets working in a 
spout or " leg," which is 
lowered through a hatC'h. 
Inasmuch as the lake ves­
sels have anywhere from 
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thousand bushels as his net profit, that have caused the 
serious labor disturbances at Buffalo within the past 
year or two. When it is re lllelllbered that  the largest 
grain-carrying vessels on the lakes are loaded or un­
loaded in the interval of a few hours, and that the cost 
of moving freight on the Great Lakes is only a fraction 
above a mi l l  per ton per mile, whereas a cost of four 

mills per ton per mile is 
about  the lowest reached 
on the rail ways, it wil l  be 
appreciated that the water 
transportation of grain as 
conducted in the United 
States indeed constitutes 
one of the marvels of the 
commercial world_ More­
over, improved un loading 
machinery and larger ships 
and elevators are coming, 
so that it is hard to pre­
dict the ultimate outcome. 

I • •  
HOUSES AND HOUSE DED­

ICATION OF THE NAY­

AHOS. 
BY COSMOS MINDELEFF. 

The study of the houses 
and house- life of the Ame­
rican aborigines, inaugu­
rated by Lew is H. Morgan 
more than a quarter of a 
c e n t u r y ago, has pro­
gressed to that point that 
America is no longer open 
to the reproach made by 
Ferguson in  his " Histol'� 
of Architecture," that the 
only chapter in the great 
work which cou ld not be 

written was that pertaining to the Western Hemi­
sphere. Since that day a large amount of work i n  _the 
way of investigation has been done and much has been 
written, but singularly enough attention has been 
largely confined to the Pueblo and Aztec architecture, 
while the more primitive, although not less interesting 
forms have been practically ignored, except by Morgan 
h imself. No tribe of Indians offers a better oppor­
tunity to supply th is deficiency than the Navahos of 
New Mexico and Arizona, who, unti l  qui te recently, 
were but l ittle afJected by the march of civil izat ion, and 
in their houses retained almost unchanged the ideas 
and the customs of centuries ago. An exhausth'e arti­
cle on the subject by the writer is now in press and 
will soon be issued by the Bmithsouian Institution. 

Rude and primitive as the bouses of the Navahos 
appeal", · or the hogans, as they thElllselves term them, 
every detail is d i!'tated by rules rigidly ad hered to, and 
the erection of one of them is a real ceremonial, almost 
always followed by an elaborate ritual of dedication . 
The omi«sion of any part of the ceremony or of the 
ritual, or its performance out of its regular order, would 
be followed, it is believed, by the most disastrous con­
sequenclls. It is only with the passing of this bel ief in 

A HALF-HUT OR S UMMER SHELTER. 

twelve to fi fteen h atche@. several of these legs may, of 
course, be operated s i lll u i taneously. Large gangs of 
men, assisted by steam shovels, must be employed to 
draw the grain to the mouths of the spouts, and it is 
the grievances of these men, who have objected to the 
plan of awarding the contract for unloading all the 
grain bQ"ts to one man, who retains several cents per 

the las.t decade or so that variations from the fixed 
type have crept in, but thousands of examples of the 
old form are still to be found on the Navaho Reserva­
tion, and hundreds are built every year. 

The hogans are usually  hidden away so effectual ly  
that the traveler who is not fami l iar with the customs 
of the people might travel for days and not see more 
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than a dozen of them, and he might even get the im­
pression that the cou ntry is practically uninhabited, 
yet the tri be numbl"rs over 1 2, 000 souls, and probably 
there was no time during the day when he was not 
under observation by several pairs of eyes.  The site 
t h e  Navaho prefers for his home i s  either some sheltered 
n ook in a m esa or a southern slope on the edge of a 
grove of p inon or ced ar. Very seldom is a house bui lt  
close to a spr i ng or other water. It is probab le that 
t h is cnstom of half-concl"aled h abi tations is  a su rvi val 
f!"O m the time when the Navahos l i ved by plunder and 
mom en taril y expE'cted reprisals from t heir victims. 

When the s i te is selected t h e  family movE'S to t h e  
p lace, tak i n g  a l l  thE'ir possession s with them , incl uding 
flocks of sheep, and goats and herds of h orses and 
cattle. The hosteen. as the head of the family is cal led, 
d l'ives the ponies and cattle ; h e  c arries his arms, for 
the coyotes m ay be troublesome at n igh t,  two or three 
blan ket8, and a bucksk in o n  his sao diE', but nothi ng 
more. After h i m  comes a flock of sheep and goats, 
b leating an d n ibb l ing at t h e  b us h es and grass as they 
slowly trot along, urged by the d ust-begri med squaw 

and her c h i ld nID . 
The selection of a site is by no means a si m ple mat· 

tel', for, asi de from con ven ience, a H um ber of m y  tho­

logic con s i derations en ter into t h e  pro b lem . 

A site having been fou nd, search is m ad E'  for suit­
able trl"es. Three of t hem Tll ust tenn inatE' in spread­
ing forks, but t h e  other t wo, which are int.l"nded fol' 
the door frame , are chosen for t heir straightness. The 
timbers are laid on the ground w i t h  t heir forked tond s 
together, somewhat in the form of the letter T, ex­
treme care bei ng taken to have the butt of on e  log 
poi nt exactl y  to the north, another to the south , and t h e  
th ird to th e west. T h e straight timbers are  the n  laid 
d o w n  with the small  ends close to the forks of the 
n orth and south t i m bers, a n d  their butt ends poi n t ing 
d u e  east . 

A house bui lding is a semi-social ceremon y, some­
th i ng on the order of th e  " log-raisin g " in the early 
days in the West, and there is al ways an abundance of 
help for all the operations necessary. 

When the tsadi,  or frame of five timbers, is comp leted 
the sidE'S of the structure are fil led in w i t  h smal ler poles 
and bratlch es of trees, set as closel y as possi b le on the 
gro ll nd.  an d laced and bou n d  together. At the saru e  
time o r her workers construct the door frame, wh i ch, 
in appE'arance, is l ike a dormer window. T wo straight 
poles, with forked tops, are d riven i n to the g!"Ou lld at 
the base of and close inside of the d oorway tim bers, a 
cross stick is pl aced in t h e  forks and anot.her on the 
doorway timbers, at the saUle level .  T h i s  provides the 
basis Cor a flat roof. the space between it and the apex 
of the hogan , on the sloping s ide, i.)ei ng left open for a 
s Uloke h ole. The sides of the projecting door way are 
filled in w ith u prigh t sticks. 

The entire stru c t u re is next coverE'd with cedar bark, 
and earth is then t h ro w n  on to a thickness of  abo u t  
s i x  inches, m a k i n g  the h u t  perfectly wind a n d  water 
proof. This co m pletes the ho use . I n the bu i ld ing all 
the proceed i n gs are cond ucted o n  a defin ite, pre-deter · 

mined plan,  and in the order sketched abovl". No 
such rigid ru les are fol lowed , howe\'er, i n  the construc­
tion of sum mer sheltl"rs, usual l y  half -huts, put up on 
some sloping h i llside overlooking fields u nder cultiva­
tion. These temporary shelters are generall y con­
structed on the ' · Iean-t.o " princip le, the roof being cov­
ered with straw, corn-stal ks, or other available ma­
terial and fi nished w i t h  earth , or sometiUles left un­
fin ished . 

With the hogan (lompleted by even ing, everything is 
ready for the dedication. The wife s weeps ont the 
house with a wisp of grass an d u:akes a . fire di rectly 
u nder the s moke·hole. She then goes to her · bund les 
w hich are still outside and procures. a quantity of wh ite 
corn meal, which she pours into a saucer-shaped bowl 
a nd hands to the hosteen, or head of, the family. Tak­
i n g it, he enters the hogan and rubs a handful of t he 
dry meal on each of the five prin ci pal timbers th at fol'tn 
the frame. Beginni ng at the south doorwav tim bers he 
does t h i s  successively at the west, north ,  �ast tim be l's, 

and the north doorway pole, putting the meal as high as 
he can reach conveniently. While making.these " gifts," 
as the proceeding is caJ led , the man preservE'S a. strict 
silence, b ut as, with a sweepi ng motion of h is  right 
hand froUl left to right, � ' as the sun travels, " he 
spri n kles the meal around the outer circumference of 
the floor, he says, in a low chant i ng tone : 

May it be delightful, my house ; 
From my head, may it be delightful ; 
To my feet, may it be deligbtful ; 
Where I lie. may it be delightful ; 
All above me, may it be delightful ; 
All around me, may it be delightful. 

A s i m i lar i n vocation is addressE'd to the fire, into 
which a l ittle of the mea l i s  fl u n g, a handful or two is 
tossed u p  through the smoke-hole. and two or three 
h andfuls are sprin kled o u t of t he doorway, with other 
in vocat ions. 

'r he woman also makes an offering to the fire by 
throwing meal upon i t  and repeats i n vocat ion s resem ­

bl ing those of the m a n .  When a hogan is bui lt for a 
woman who has no husband , or when the husband is 
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absent, the woman herself performs all the ceremonies. 
This ceremony i s  cal led the •• salutation to the house." 

Occasional ly on the same evening, but us ual ly after 

an interval of t wo or three days, the " house devotions " 
take place. This ceremony is a more elaborate one, 
and all the fril"nds of the family froU! far and near are 
i n vited. Although analogous to the Anglo-Saxon 
house-warming, the house devotions of the Navahos, 
while serving as an occasion for merry-maki ng to the 
young people, have a very sole m n  sign ificance to the 
elders. If it  be not observed soon after the ho use is  
bui lt, bad dreams will  plague the d wellers therei n , 
toothache, dreaded for Ulystic reasons, w i l l  tort u re 
them, evil influencl"s from the north w i l l  bring ai l k i n d s 
of bod i ly i l l ,  the flocks w i l l  d wi n dle, i l l  luck wi ll COll ie, 
ghosts will haunt t he place, and the house will beco m e  
an e v i l  thing, tabooed. 

For the h o nse devotions a.rran gement is  made w ith 
some Katalchi, or medici n e  man, to come a n d  s i n g  the 
house son gs. For this service he al ways recei Yes a fee, 
sometimes a fe w sheep or their val ue, pl"rha ps three or 
four horses, accord in g to thE' m eans of the house 
bui lder.  l'h e  songs are s u n g by all the men presen t, 
t h e  Ill ed icine m a n  m erel y  lead i n g  and d irec t in g' t h e tll . 
Each o n e, and there are lllall Y of them i n  the tri be, has 
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his own particu lar songs, d iffering in minor details 
from those of others, al though of similar import, and 
after he has pitc hed the tune, . h e  l istens closely to h ear 
whether the exact words are sung. This is a matter of 
great im portan cl", as the omission of part of a song, or 
its incorrect ren derin g, 'Would bring evi l , i t  is bel i eved , 
to t h e  house and its' occupants. 

The fi rst song is add ressed to the east and is as fol-
l o w s : 

Far in tbe east, far below, tbere a house Will' made ; 
Delightful house. 
G<>d of nawn, there his h')use was made ; 
Delightful house, 
The Dawn, there his house was made ; 
Delightful house. 
White corn. there his house was made ; 
Delightful house. 
Soft posses.ions, for them a house was made ; 
Delightful house. 
Water in plenty surrounding, for it a house was made ; 
Delightful hou"e. 
Corn pollen, for it a house was made ; 
Delightful houoe. ' 
The Anciente make their preseuce delightful ; 
Delightful house. 

Immediately followi n g this song, but in a much 
li vel ier measu re, a bened ictory 'chant is sung; which 
closely resembles the song of i nvocation. After an in­
terval a song of sim ilar import is  sung to the west. 

These two songs are �epeated u ntil each one has been 
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sung three times. to each cardinal point, the benedic­
tory chant occurring between each song. The songs 
m ust be addressed to each of the cardinal points, be­
ca use, under the Navaho system, different groups of 
deities are assigned to each of these points. 

T hese songs are k n o w n  as the " T welve House 

Songs," although there are only two of them. each re­
peated many ti mes. After they are finished, man y 
other songs are sung, to t h e  benignant godd ess of t h e  
west and t o  the com plimentary goddess of the east, t o  
the s u n ,  t h e  d a w n ,  a n d  t h e  twi light : to the l ight a n d  
to the darkness, t o  the s ix sacred mountains, and to 
many other mew bers o f  a n u merous t h eogony. Other 
song prayers are chanted directly to llIal iin i nfluences, 
b eseeching thelll to re lllai n far off; to e\' i 1  i n  general, 
to coughs and l ung evils, and to the sorcerers, prayi n g  
them not to  cOllie near the d wel l i ng. The singing is 
so timed that the last song is delivE'red j ust as the first 
gray streaks of dawn appear, and the visitors rou n d  up 
theil' horses and ride howe. 

It freq uently happens t hat, in spite of the ceremo­
nies that haye been performed, malign i n fluences affect 
the new d wel l i n g. The in mates suffer from sore eyes 
or toothache, or bad dreams tro ub le thf'm, or ghosts 
are h eard i n the n ight.  The house ceremony is th en 
rE'peat€d . If, after this, the bad cond itions still pre­
vail, or bad omens are noted, recourse m u st be had to a 
l.>ery I"laborate ceremony, t h e  dance of the Yebichai. 
For this ceremony a separate stru cture m ust be 
erected, much more elaborate than the regu lar hogans. 
It is a flat·roofed h ut, called in the Navaho tongue 
in yadask u n i , l iteral l y " u n der the flat." The roof is  
nearl y square, as well  as flat, and the shape suggests a 
truncated pyrawid , b ut as it is covered with eart h  
heaped over the entire structu re, it is externally l it­
tle more than a s hape less mound.  

When the Ye bichai cere mony is i n progress, the hut 
is  occu pied by the medicine Illan and his assistants, 
and by th e young men who assu me the sacred masks 
and personate various deities in an e laborate series of 
n ightl y dances. In the morn i n �s t h e  med icine man 
sits uu der the western side of the h ut and directs the 
young llIen in the process of sand pai n ting, the llIaki n g  
of c u r i o u s  sand mosaics de l ineati ng Ul ythologic Sll bj ects. 
No special rl"verence attaches to these structures, ex­
cept when a ceremony is  in progress. They are not held 
to be the exclusive property of any particu lar persoll 
or persons,  b u t  are for the nse of the nE'ighborhood. 
When not otherw ise occupied , the i nyadasku ni llIay be 
used as a traveler's house, or for any other p u rpose. In­
deed, t h e  women often erect their vertical blanket looms 
there and use the p lace as a work room , but i t  is  rarE'ly 
used as a d wel l ing in  wiu ter, as i t  wou l d have to be 
vacated whene\'er needed for the Yebichai . 

• • • • •  
Congresses at Paris. 

Among the n umerous congresses which are to be 
held this year in Paris in connection with the Exposi­
tion, the fol lowing list incl udes the principal s U l:ljects 
and dates , and wil l , no doubt, be found con venien t for 
reference : 
June 8-12. 

18-23. 

25-30. 
25-30. 

July 8-11. 

9-13. 

�13. 

16-18. 

19-25. 

23-2!1. 

�28. 

28-23. 

23-31. 

27-Aug. L 
2tl-Aug 3. 

3O-Aug, 4. 
3O-Aug. 4. 

Aug. 6-11. 

6-11. 

6-11. 

6-11, 

16-18. 

18-25. 
Sept. 8- 5, 

20-29. 

Congress of Stock Companies. 
Mines and Metallurgy. 
Accident8 to Workmen and Insurance. 
Aeronautics. 
Commercial Travelers and Representatives. 
Automobiles. 
Strength of Materials; Methods of Testing. 
Steam Apparatus; Surveillauce and Security. 
Applied Mechanics. 
Commerce and Industry. 
Photography. 
Proprietary Right8, Trademarks, etc. 

Applied ChemiBtry. 
ElectriCity as Applied to Medicine; Radiography, etc. 
Navigation. 
Architects, 
Custom House Regulations. 
Cbemistry. 
Technical, Commercial, nnd Iudustrial Education. 
Mathematics. 
Physics. 
Bibliography. 

Electricity. 

Gas. 
Railroad •. 

. , . t . 
Success of t h e  .I·arcels Post. 

The parcel ·post system s  for con veying small packages 
between New York and Gl"rlllany is  very sn ccessf u l .  

T h e  system has been , i n operation since October 1 ,  

1899. an d i t  was tried a s  an experi ment. . According to  

the  term s o f  agreement , it  w as to continue i n  force un­

t i l  terminated by llIutual 'agreement , a n d  can be an­

n u led upon six months' n otice by either country. The 

parcels post system is  i n  force between t h e  United 
States and eigh teen countrie�, but the volume of m a i l  

exchan ged i s  sm al l, and t he b usi ness w i t h  Ge(,many i s  

l arger t h a n  al l  the others combined . Packages are 
sometimes as long as 6 feet in length and gi rth COlli ' 
bined, 1 1  po u n d s  is t h e  l imit. i n wei ght. The Germ a l l s  
have been. q u ick to ap prec i ate the advantages of the 
svstem . The n u mber of parcels post packages di s-­patched and recE'i ved from Germ any, October. 1899 t o  
Ju n e, 1900 : D i spatched-pieces, 6,461 ; bags , 350 ; reg­

isterE'd bags. 484. Recei\"ed-pieces, 10, 320 ; bags, 465 ; 
registered pieces, 950 ; registered bags, 67. Total pieces 
handled, 16, 781. 



The Govern:rnent Work for Good Road •• 
The work of the Office of Public Road Inquiries, 

u nder the direction of Gen. Roy Stone, has been 
m arked during the past year by steady progress alon g 
i ts wel l-establ ished l ines. A great deal of work is ac­
com pl ished by correspondence and by the gatherin g  
a n d  d isseminating o f  important  information relat­
i n g  to various phases of the road subject. Ma.ny 
thousand copies of " good roads "  l iterature have been 
d istributed among farmers and other persons i nter­
ested, and im portan t road conventions have beeu at­
tended by representatives of the Office, and many 
State l egislatures have asked for and received as�bt­

ance in framing new road legislation.  Examples of 
steel road tracks have been completed in a n u m ber of 
different local it ies, and these experi mental sections of 
steel road clearly demonstrated their usefulness for the 
Western States and for' other p laces wh i ch are but  
sparingly suppl ied with good stone and gravel. When 
steel becomes cheap once more, the man ufacturers call 
take the  IIHltter u p  and make a series of special shapes. 
The  obj ect lessons furnished by sample roads have 
heen extens ive, and sections have been bui lt  i n  several 
parts of the cou ntry. As a result  of the investigation�, 
the Office considers that for local needs as well as fOI' 
our  material development  and pros perity Ii. well-regu­
lated syste m of public roads through the whole coun­
try is, day by day, becoming 1 l1Ore necessary. Whi le  
we have the most perfect rai l  way system in the world ,  
our pu blic high ways are an d always have been inferior 
to those 01' any other country in  the civi l ized o ld 
world.  As our public roads a re the veins and arteries 
of our agricul t u ral, cO l ll mercia l ,  and social l i fe, they 
are not yet receiving the consid eratio

'
n that their great 

i mportance deserves. Much has been done in the  
United States toward road bui ld ing during the last 
few years, b u t  l lluch Illore n eeds to be done. 

e • . • 
REPRODUCTION OF WORKING DRAWINGS. 

In the industries, there is a constan t need of q u i te a 
large n um ber of copies of drawings. In the bui lding 
of an engine, for example, every piece is the object of  
a separare drawing that l Il ust be placed i n  the h a n d s  
of the workmen who are to  take part i n  its prod uction. 
The original drawing would be quickly destroyed wpre 
i t  to pass in  succession through the various shops, and 
it would be sti l l worse with tracin gs, which it costs ' 
considerable to make. It has, therefOl'e, become custom­
ary to make hasty · photographic  reprOductions called 
.. bl ue prints." For this photograpnic operat ion, 
ne ither camera nol' objective is used. The drawing is 
traced, and the tracing serves as a negative. The 
pri nting is done in  a frame through s imple exposure to 
l ight, as in ordinary photo·copying. The paper used 
is  sensitized with salts of i ron, which are cheaper than 
those having si lver as a base. The papers l1Iost w idely 
used are

'
those prepared with red prussiate of potash , 

and ammoniacal citrate of iron. The sol ution is spread 
over the paper and allowed to dry in darknE:'��. After 
exposure to sunl ight under the negative, it suffices to 
wash the print  with a large quantity of water in order 
to cause the drawing to appear in white lines upon a 
blue ground. The manipulation is, therefore, very 
s imple, and so such paper is manufactured in large 
quantities for use in the ind ustries. There are, more. 
over, varieties of which the composition is  a l ittle 
more complicated than that of the kind we have j ust 
mentioned, and which are more sensit ive and reqnire a 
shorter time of exposu re. It will be readily undp\,stood, 
in fact, that in large manufacturing establishments 
rapid ity of prin ting is a factor to be take n i n to con­
sideration, and that, in winter, the want of sufficien t  
l ight often causes m uch inconvenience. Besides, frame� 
are always cumbersome and expensive, and beco me 
quickly deteriorated, since they are often handled wi th­
out m uch care and are exposed to h umidity as wel l as 
to the mid-day sun.  In certain works, the electric 
light is  u sed ; but the ordinary flat frames do not lend 
themselves wel l to this kind of  pdnting. 

In the Panhard establ ishment, so celebrated for i ts  
automobile carriages, a very large number of blue 
prints i s  required , more than two hundred a day SOUle­
r. i m es being  made for the use of the different shops. 
As these m ust be made whatever be the state of the 
atmosphere, the house uses the electric l ight exclu­
sively, but along with it an i nterest in g apparatus of 
E n g l i s h  manufacture that permits of easi ly turnin g  
out  daily t h e  n umber o f  prints above men r ioned. 

This apparatus consists of a cyli nder, V, formed of 
two semi·cylindrical sheets of thick glass monn ted i n  a 
metal l ic  frame.

' 
The whole rests upon a base, G, pro­

v ided with wheels that roll u pon a circular rai l .  The 
tracing of the d rawing to be reprod uced is applied 
against the exterior surface of the glass cylinder and 
over i t  is  p laced the sens it ized paper. The whole is  
then surronnded. with a cloth w h i c h  i s  fastened tightly 
with buckles. I n  the i nterior of the cylinder, is sus­
pended an electric lamp which serves as a weight for 
actuating a simple r: lockwork mecha nism , B, fixed. to 
the wall. After the card has been wound. aro u n d  the  
drum of  the mechanism and the drawings have been 
put in place, the pendulum is  set in motion, and the 
lamp, L, then gradually descends in the cylinder, thus 

J , itutifit �mttitJu. 
lighting the entire s urface un i formly. The lamp is  
made to move more or less quickly, according to the  
degree of translucency of the  tracing and the sensitive­
n ess of the photo graphic paper, by regulating the po­
sition of .the pend u l ulIl bob. It may also be made to 
travel up and down a second time if it is found that 
the impression is  n ot suffi cient. 

The lamp employed operates with 10 a mperes. and 
120 volts. T wo sheets of paper, 29 '52 X 41 '33 inches , a re 

APPARATUS FOR PRINTING WORKING DRAWINGS. 

printed at th e  same time, and forty prints can be made 
per hour. For the foregoing particulars and the i l lus­
tration, we are indebted to La Nature. 

. · e · . 
THE THREE· TOOTHED LAMPREY. 

BY HUGH )[. SMITH. 
The fascinating pastime of photographing living 

animals is now recei ving an unusual amount of atten­
tion and is con tributing not a little to a knowledge of 
their habits and peculiarities. A class which has great 
attractions, and at the same time presents special d iffi­
culties is the fishes, which have been made the sub­
ject of recent photograph ic  experiUJents i n  the United 

THREE-TOOTHED LAMPREY. 

LAMPREYS ASCENDING WILLAMETTE FALLS, OREGON. 

S tates and Europe. Most of the camera studies of 
fishes ha ve n ecessari l y  been add ressed to fish i n  aq uaria, 
as the opportunity rarely pres·ents i tself for getting 
satisfactory views of fish in a wild state. How many 
real ly  good photographs of fish i n  the native waters 

ha ve been made ? 
Some years ago, whi le  fishing for salmon at the Fall s  

of th e Wil lamette River, near  Portland, Oregon, the  
writer was able  to take an instantaneous v iew of a 
group of curious fish-l ike animals which were endeavor· 
ing to surmount the falls ; t,hese were th ree-toothed 
lampreys, and the photograph is here reproduced . 
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The three-toothed lamprey (Entosphenus triden­

tatus) which is called " eel " every where on the west 
coast. inhabits the waters of the Pacific State� from 
the  A leutian Islands to Southern California, and is a 
.large anadrouJOus species, e$pecial ly  abundant i n  the 
basin of the Col umbia River. It  is not eaten, but is 
considered a good bait for sturgeon, and was at one 
t iwe exten sively used for this purpose. 

The la m preys in spring and summel' ascelld the 
Columbia in  large bodies, and push their way to the 
head waters of many of the tributaries for the purpose 
of spawning, many being then caught in salmon 
wheels. The furthest point  to wh ich they have been 
known to migrate is Lower Salmon Falls, Idaho, on 
the Snake River, 1, 000 m i les from the ocean. They 
are frequently seen at falls, dams, and other obstruc­
tions, which they assiduously elldeavor to surmount, 
clinging to the rocks and so engrossed with their efforts 
that they are obl ivious to the presence of man and 
way be picked off by hand. 

In  June, 1894, the rocks in the particu lar part of the 
Wil lamette Fal l s  w here the sal mon are won t  to ascend 
were at times completely covered with large·size lam­
preys. In places where the force of the water was 
least, they formed a slimy. wriggling mass several lay­
ers deep, and at a short distance the rocks looked as 
though covered with a profuse growth of coarse sea­
weed. A lamprey dislodged by the current or by an 
angling rod, or forced to give up i ts hold by exhaus­
t ion, wou ld sometimes carry half a dozen others with  
i t  to the bottom of the falls. At the sine of  the cas­
rade, where the rocky walls were quite steep, nu mbers 
of lampreys, to avoid the current, had drawn them­
sel ves entire l y  ou t of the water or remained h anging 
from the rocks with only their tai ls in  the water ; SOllie  
of these are shown i n  the engravin g. In the turbid 
water beneath t h e  fal ls h u ndreds cou l d  be seen try i n g  

to secure a position on the rocks, some be ing those 

which had been swept down in previous  attempts and 
some fresh arrivals from sal t water. 'l'his noteworthy 
run had been in  progress for about a week . It seemed 
to the writer that only a very smal l part of the run 
could ever surmount t hese falis, over which salmorr 
must have been able to pass with the greatest diffi­
culty. 

'
The bodies of many of the lampreys showed 

the effects of their trying ordeal ; the posterior part of 
some of them was worn off fu l ly one-fourth the body 
length by being whipped against the rocks whi le their 
heads remained fixed ;

' 
and numbers were seen to lose 

their hold and float away, e\naciated, covered with 
ulcers and fungus, and apparently dead. During a 
n u mber of hours, not more than two or three were 
seen to reach the crest of the falls and disappear over 
the edge. 

The' upward progress of the lampreys was accom­

plished by fastening themsel ves to the rock by means 
of theil' suctorial mouth and gradually working their 
way u pward by looseni ng t heir hold for an instant 
while propelled by a sudden springing movement of 
the body. In the face of such a torrent of water, t.heir 
upward course was necessari ly  very slow, as t.heir hold 
on the rocks could  bt' relaxed for only the briefest 
period . 

Associated with the species are t.he names oj a �m­
ber of persons prominent in the early explorat.ion of 
the great North west. The first specimen ,known to 
science was obtai ned at the Falls of the Wil lamette 
abo ut. 1830, by Dr. Meredith Gairdner, an employee of 
the  Hudson Bay Company at Fort Vancouver (Wash.), 
whose manuscript descri ption of the species was pub­
l ished by Sir John R i chardson in 1836. About 20 years 
later, Dr. Charles Girard. the ichthyologist of the great 
Pacific Rai l road surve y s, redescribed the species from 
Astoria, naming it i Ii honor of John Jacob Astor. 

. ' . .  

The C u r,re nt Supple ment. 

'l'he cu rren t SUPPLEMENT. No. 1267. has as a fron tis­
piece a view of t he foyer of the Theatre FranQais at 
Paris. " The Fac i l ities A fforded b y  the Office of 
81 andard. Weights aud Meas ures for the Veri fication of 
E lectrical Standards and Electrical Mea_suring Ap­
paratns " is an i m portan t paper. " A  Si l \lple I l l um ina­
T i on  Photometel' " gives worki n g  drawings.  " The 
(j e rUHl.n Antarctic Expedition " is  a very full paper. 
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RECENTLY PATENTED INVENTIONS. 

Agricultural Implements. 

CORN-HARVESTER. - WILSON HOWARD, Belvi­
dere, Kans. The harveRter is made to harvest corn in 
one or two rows, as may he desired, so that the moment 
the horse ceMes to pnll or the driver leaves his seat, the 
knives are antomatically carried heneath a platform. 
They cannot, therefore, come in contact with any ohject 
which the harvester may strike. The machine is thereby 
rendered safe while at rest, and the knives are at the 
s,me time protected. 

SICKLE·BAR.-WILLIlll H. and OLIVER F. BRUS­
MAN. ]!;lkhart, Ind. The sickle· bar is provided with in­
terlocking knives and with a lever, one end of which 
presses against one side of a knife in the longitudinal 
direction of the bar. A spring extension held stationary 
allows the lever to yield upon expansion or contraction 
or wear of the knives. The knives are oecurely held in 
place without the use of rivets, screws, or the lIke. All 
lost motion due to expan,ion and contraction or wear of 
the knives or cutter-sections is taken up. 

C H E C K - R O W  A'.rTACHMEN'r FOR CORN­
Pl.ANTERS.-MARTIN B. BENNETT, Boyden, Iowa. 
'l'his check-row attachment is capable of heing applied 
to any corn-planter, and is operated from the axle of the 
planter. Two markers are provided at each side of the 
machine, one of the markers being adapted to indicate 
where the hills of corn are dropped, and the other to indi­
cate whether tbe planter is dropping in line with the 
rows previously planted. Should the "Ianter begin a 
deviation from tne marks of the previous round, tbe 
driver can instantly correct the deviation and bring the 
markers to correct position. 

G R A I N  - BINDER.-ALEXANDER G. McINTOSH, 
Atalissa, Iowa. This invention is a grain-binder in 
which the inventor has very ingeniously adapted the or 
dinary reci"rocal needle and rotating shuttle to the 
work of tying the knot in the sheaf-band. The mechan­
ism is tbrown out of gear by a modification of the Appel­
by clutch, and the grain is advanced to the table, where 
the gavel is formed by a swinging divider-arm. The 
gavel is then advanced to position at the needle and 
shuttle, constimting the knotter. Here the knot is tied 
and the sheaf expelled. By a rearrangement of me­
chanical elements, previously known, the inventor has 
succeeded in producing a comparatively simple and effec­
tive machine. 

Electrical Apparatus. 

E L E C T R I C  BELL.-FRANCIS and HENRY F. 
KEIL, Bronx, New York city. The object of this in­
vention is to provide a bell so constructed that the arma­
ture can be turned away from the electromagr.et and the 
contact-pin when it is desired to clean or adjust the 
spring-contact. Simple means are provided for holding 
the dust· cap removably in place over the magnet and 
armature, as well as a method for attaching the hammer­
stem to the armature. 

VESSEL INDICATOR. - A'RTHUR L. MCCORMICK, 
Port Huron, Mich, To provide a means for ascertaining 
at .. ny moment the draft and level of a vessel during 
loading or unloading, is tbe purpose of the invention. 
Upon a drum. spring. actuated in one direction, a rope or 
other flexible connectlOll is wonnd. A commutating 
wheel is coilDeCted with and moves with the drnm. Two 
contact-springs' bearing insulation on opposite sides 
make alternate contact with the commutator-wheel ac­
cording to the direction of the movement. A retardmg 
fly-fan is geared to the drum to reduce fluctuations. A 
double-acting step-by-step electric indicator is provided. 
worked in op"o"ite directions by the electrical contacts 
alternately brought into action by a float, 

Mechanical Devices. 

CIGAR-BUNCHING MACHINE.-J.AMES H. IIOEF­
FLER, Ashland, Ohio. The machine belongs to that 
class in which the bunch is manipulated by an apron or 
belt, which is connected WIth a sliding table, so that as 
the table is moved the belt serves to roll or shape the 
bunch. The cigar-machine has a bunch-disposing roller, 
comprising a roll proper. On the roll. heads are mounted, 
one of which heads is loose. Flexible rods are extended 
between and are carried by the heads. '.rhe loose head 
can be locked in one of two positions. 

V A L  VE-GEAR FOR PNEUMATIC COTTON­
FEEDERS. - GEORGE W. WILLIAMS. Waco, Tex. 
The special object of tItis invention i. to provide means 
for operating the air-blast, by whkh means the valve 
can be held in one position longer than in the other, thus 
adapting it to • battery of elevators formed in divisions 
operating alternately. In these divisions there are un­
equal nnmbers of elevator section •• whence it follows 
that in one division the air-blast must be applied longer 
tban in tbe other. 

VENDING-MACHINE. - GUSTAVUS F. BROWN, 
Manhattan. New York city. The invention provides a cast­
metal merchandise receiving and dispensing device which 
dispenses the merchandise by a pnlling or drawing ac­
tion applied to a plunger instead of by the usual push­
ing action. The machine quickly responds to proper 
manipulation, is positive in its action, and comprises 
comparatively few parts, each of which can be re­
newed when broken or worn. A double coin-chute is 
provided, each secti'ln of which haR independent connee­
tion with adjoining dispensing mechanism. 

WRENCH.-PHINEAS R. COLEMAN, Newark. N. J. 
This wrench comprises pivotally. connected jaws and 
means whereby, through the medium of a .lide, the jaws 
can be quickly adjllsted to and from €ach other by the 
use of one hand and locked in adjusted position. 

FUR-CUTTING MACHINE.-JoHN DERBOHLAW, 
Brooklyn, New York city. 1'his machine is particularly 
adallted for the use of hatters. Connected with a cut­
ting mechanism 'i. a movable nap or hair support ar­
ranged on the feed .ide to carry the hair away from the 
cutting mechanism. An operative connection is pro­
vided between the cutting mechanism and the hair-sup­
port, so that both will move in unison. The machine 
not only cnts the fur but also preserves all the hair intact, 
so that it will be available for the manufacture of felt and 
the like. As the fur i. fed slowly, the hair is brushed 
back and the rapidly-reciprocating knives cut the fur 
alternately without injuring the hair. 

J t itu tifit �mttitau. 
CONSECUTIVE-NUMBERING MAOHINE. - Os­

WALD G. BARTUSCH, Brooklyn, New York city. In 
numbering machines having movable cipher-sections it 
was hitherto necessary when printing numbers in the 
cipher-scale for the pressman to set the cipher. section of 
all the numbei-ing-whee,ls except the units-wheel in a 
non-printing_position by hand before starting the press, 
as otherwise the numbering would start with " 0001"  in­
stead of 1. When printing the numbers in the reverse 
scale the pressman had to move the cipher-sections suc­
cessively into a non-printing pOSItion. It was necessary 
to stop the press for all these operations. With this im­
provement, the character-numbers without the addition 
of superfluous ciphers can be printed in both ascending 
and descending scales, without stopping the press for 
making the ciphers disappear at the proper moment. 

Mbicellaneons I nventlonljl. 

FLY·'l'RAP.-CHARLES E. VARNUM, Vinland. KanR. 
The invention provides a very ingenious construction 
throngh which cows and otber animals can pass and by 
which the flies on the cows are brushed off into traps 
which are arranged to be removed and replaced. The 
apparatus is portable or fixed. 

POCKET-KNIFE.-MARK L. HEATH, Jasper, Colo. 
The object of the invention is to provide a pocket-knife 
with means for securely locking the blades in open or 
closed position. A bolt is mounted to slide longitudin­
ally in the knife-casing and adapted to engage the ful­
crum end of the blade anl lock the blade either in open 
or in closed position. An abutment for the bolt is 
monnted to move at an angle to the oolt and is adapted 
to engage and to lock it against return movement. 

RECEPTACLE OR CAN.-JOSEPH T. MILLS, Brook­
lyn, New York city. The can or receptacle is provided 
with cushions at its si<les and bottom, so arranged that 
the receptacle can. be subjected to hard usage without iu­
jury. By using cushioned frames or supports, ash-cans, 
and milk-cans can be handled as one piece with their 
frames. 

RAZOR GUARD.-TERENCE F. CURLEY, 6 Warren 
St., New York city. The guard comprises a spring clamp­
ing-frame for removable connection w ith the razor­
blade, on which frame a guard-bar is mounted to slide. 
A screw is mounted to turn in tbe frame and screw in 
the guard-bar, to move the latter across the face of the 
blade. The deyjce is simple and durable. The frame, 
and with it the guard-bar, can be readily placed in posi­
tion with the blade, or removed whenever it is desired to 
clean or sharpell the blade. 

NON-REFILLABLE Bo·rTLE. - JAMES A. HIGGS, 
Bearspring, Tenn. The inventor has endeavored to pro­
vide a bottle which cannot be refilled. A valve is in­
serted in a peculiar manner in the neck of the bottle so 
that it cannot be removed. The valve is designed to 
prevent the refilling of a bottle, and yet, to permit the 
outflow of liquid. All parts are made of glass. 

INVOICE-SHEET.-CHARLES LOHRMAN, Brooklyn, 
New York city. An invoice-eheet is provided by this 
invention which, when used with a carbon-sheet or 
other duplicating medium, a tag and receipt can be 
written and an envelop addressed at the same time. The 
invoice-sheet is especially adapted for use in connection 
with a manifolding-machine for which a patent has been 
applied by the inventor. 

DISINFECTING DEVICE.-LEWI8 F. LONGMORE, 
Lowell, Mass. The invention is an improvement in that 
class of disinfecting bodies which are adapted to con­
tain a disinfectant and to emit it in the form of a vapor 
and which are used to protect fowls from vermin. The 
invention provides a simple device of this nature in the 
form of a nest-egg. The device contains an absorbent 
designed to hold the disinfectant. 

VEHICLE-SEAT.-JAMES B1:'RNS, Cincinnati, Ohio. 
Improvements in the structure of vehicle-bodies, includ­
ing the bodies of automobiles have been devised, the im­
provements relating specifically to a new arrangement of 
seat devices. The arrangement is especially intended 
for use in. connection with a running-gear devised by the 
same inventor. Ratchet-plates are attached to the side 
walls of the body, with which ratchet-plates studs at­
tached to a seat. coact, in order to hold the seat in any 
desirp.o position. 

SPEC1'ACLE OR EYEGLASS MOUNTING.-My­
RON C. 1'HOMAS, Waverly, N. Y. This invention pro­
vides various improvements in spectacle and eyeglass 
mountings, whereby the lenses are securelv held in place 
in the frame, and a fine neat appearance IS giveu to the 
article. 

CAP.-SAMUEL M. BLUMENFIELD, Manhattan, New 
York city. The cap is designed for the use of bicycle­
riders and is arranged to permit a thorongh circulation of 
air to keep the head and forehead cool. While possess­
ing the desired stiffness to maintain its proper shape, it is 
so pliable tbat it readily conforms to the shape of the 
head of the wearer. It can be folded so as to be carriEd 
in the iJOcket. 

WAISTBAND. - LOUIS ZAZEELA. Brooklyn, New 
York city. 'l'he bnttonholes, in this waistband, when 
cut, need not be worked at their edges as usual, because 
they are reinforced and protected by strips of a stouter 
material than that of the band, each reinforcing or pro­
tecting s:rip having a buttonhole cut therein whicb 
registers with a.buttonhole in the band. The invention 
provides especially for the protection of buttonholes in 
what is known as • •  pocketing " goods. 

COMPOUND FOR COATING INCANDESCENT 
MANTLES.-ALBERT S. NEWB.Y, Chanute, Kans. ' The 
coat.ing is composed of ether, alcohol, gun cotton, and 
glycerin. It possesses t.be advantage over coatings at 
present in use of not dtstorting the mantle when dry­
ing, of strengthening the mantle by toughening the asb, 
and increasing the light-giving power 25 per cent. 

Designs. 

PULLEY-CASE. - HENRY A. FROST, Manhattan, 
New York city. Tbe cheek-pieces are flat, with convex 
front faces, and are provided with interlocking members 
at top amI bottom. A t the rear end the cheek-pieces are 
connected by a loop. 

NOTE.-Coples of any of these patents will be turn· 
ished by Munn & Co. for ten cents each. Please state 
the Dame of the patentee, title of the invention, and date 
of this paper. 
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Mass. E. A. Sperry . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.923 Bearing, thrust , fl. Wyss . . . . . . . . . . . . . . . . . . . . . . . . . . • •  646.782 Bearings. valves, etc. , material for, 1. Kitsee . . . . .  646,917 Gear Cutting of every description accurately done. Bed bottom, spring. J. If. GaiL . . . . . . . . . . . • . . . . . . . . .  646,659 
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Engine is built by the De La Vergne Refrigerating Ma· 
chine Company. Foct of East 138th Street, New York. 

'l'he best book for electncians and beginners in elec­
tricity is . . Experimental Science," by Goo. M. Hopkins. 
By mail, $4. Munn & Co .. publishers, 361 Broadway, N. Y. 

pr Send for new and complete catalogue of Scientillc 
and other Books for sale by Munn & Co., 361 Broadway, 
New YorK. �"ree on application. 
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Bicycle attacbment. C. H. Bemenderfer . . . . . . . . . .  646.791 Bicycle brake, M. Fesler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,818 Bicycle brake. J. C. Hauger . . . . . . . . . . . . . . . . . . . . . . . . .  646,431 Bicycle brake, P. W. Pratt. . .  . . . . . . . . . . . . . . . . . . . . . .  646,546 Bicycle saddle, G. A. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,919 Bicycle wheel. C. O. Stehfest . . . . . . . . . . . . . . .  _ . . . . .  646,765 Bill carrying apparatus. mechanical, A. W. Thier-ko1f. . . . . .  . .  . .  . .  . .  . . .  . .  . . . . .  . .  . . . .  . . . .  . .  . .  . .  . .  . .  . .  . . .  646_509 Binder, wire, G. D. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,819 Bit. See Expansible bit. Blind and brace connector, E. R. Gambell . . . . . . . . .  646,423 Bobbin holder, T. J. MurdocK. . . . . . . . . . . . . . . . . . . . . . .  646.625 Boiler. See Steam boiler. Boiler brackets, making wrought metal, H. L. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.777 Boiler tube stopper, C. S. Clark . . . . . . . . . . . . . . . . . . . . .  646.804 Book rest or table. W. H. Jackson . . . . . . . . . . . . . . . . . .  646.835 Boot or sboe patterns, machine for outlining and "rading, L. & I.. E. Cote .. . . . . . . . . . . . . . . . . . . . . . . . .  646.�15 Bottle. E. Glaeser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.!iti0 Bottle cap. B'. Recht .. . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . .  646,627 Bottle neck forming machine. A. J. Rudolph . . . . . 646,874 Bottle neck forming tool, P. J .. indemeyr . . .  646,847, 646.848 Bottle neck forming tool. H. R. Loper . . . . . . . . . . . . .  646,851 
Bottle necks, etc. , tool for forming, P. Linde-meyr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646,649, 646.8IiO Bottle st opper, J. S. Alston .. . . . . . . . . . . . . . . . . .  _ . . . . . 646.650 Bottle washer. B. V. Ndrdberg . . . . . . . . . . . . . . . . . . . . . . 646,604 Box. See A ir box. Feed box. Miter box. Pack-ing box. Paper box. Wagon box. Brake. See Air brake. Bicycle brake. Oar brake. Carriage brake. Vehicle brake. Wagon 

brake. Brake actuating mechanism, Emery & Wishart . .  646,814 Brake shoe, ,I. P. McIntyre . . . . . . . _ . . . . . . . . . . . . . . . . . 6�6.451 Branch or Jamp switch, E. Liebscher . . . . . . . . . . . . . . 646.744 Building construction. T. O'Shea . . . . . . . . . . . . . . . . . .  646,503 Building construction for floors and ceilings, T. O'Shea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.502 Bunsen burner. C. M. Kemp . . . . . . . . . . . . . . . . . . . . . . . .  646,840 Burglar alarm. A. S. Gensler . . . . . . . . . . . . . . . . . . . . . . . .  646.551 Burner, See Bunsen burner. Gas or vapor burner. Burning coal dust, apparatus for. G. HilJiger (re-issue) . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . .  . . . . . . . . . . . . . . . . . 11.816 Button. A. L. Sprague .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.88t Button cleaning device. H. A. Deiters . . . . . . . . . . . . .  646.896 Button drilling macblne. S. P. MacUordy . . . . . . . . . .  646,647 Button fastening device, W. A. De Long, Jr . . . . . .  646,416 Button, separable. D. J. Sinclair . . . . . . . . . . . . . . . . . . . .  646.468 
pnce. 

:'1 i neral .. sent 1:or examinatIOn marked or labeled. 
Cabinet, spool. W. H. Gentner . . . . . . . . . . . . . . . . . . . . .  646,42� 

should be distinctly 8�g�i�at�"w�B��ll:'i::�g;ic: : : : : : : : : : : : : : : : : : : : : . : : :  �:�!lll Calendar, M. O'Marra . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . .  646.457 Camera, magazine. Balch & MerrilL . . . . . . . . . . . . . . .  646,788 Can. See Milk can. on can. 
(7857) W. H. M. writes : 1 take th e  Can capping machine. C. W. Sleeper . . . . . . . . . . . . . .  646,469 Can liller, 'l'aylor & Gudridge . . . . . . . . .  _ . . . . . .  _ _  . . . . .  646,508 liberty to ask you if you can favor me with the receipt to 

make elastic mucilage cement, this comes ' in square 
sticks hbout 2J,2 inches long. A. Fine pale glue 1 pound, 
dissolve over a water bath in snfficient water, add brown 
sugar � pound, continue the heat until the mixture be­
comes homogenous ; pour on a slab of slate or marble, 
and wLen cold cut into squares. 

(7858) S. D. P. a�ks if .there is any ma­
terial in liquid form, that remains liquid at atmospheric 
pressure and temperature. that is magnetic ? A. We do 
not know any such liquid as you describe. The only 
magnetic substance in the liquid form is liquid oxygeu. 
The temperature of this IS nearly 3(]O0 below zero. 

Cans, die for forming lock seams in key openin�. 
C. \tv. Sleeper . . . . . " . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  646,763 Canning apparatus, fruit or vegetable, A. Comp-ton. . .  . .. . . . .. . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,518 Canceler. registering stamp, Jenkins & Vaugbn . .  646,541 Canceling machine. stamp, C. Walker . . . . . . . . . . . . . .  646,773 Cane stripper and cleaner, J . B. House . . . . . . . . . . . .  646,908 

Car brake. C. V. Rote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.609 Car controllp.r. electric railway. A. Sundh . . . . . . . . .  646,889 
Car controlling apparatus. electric railway, A. Sundh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646,788 Car door, freight. L. H. Harrison . . . . . . . . . . . . . . . . . .  646,644 
Car, freight. W. T. Manning . . . . . . . . . . . . . . . . . . . . . . . . 646.444 Car label holder, railway. T. W. Geary . . . . . . . . . . . . .  646,600 Cars or vessels, cool ing and ventilating attach-ment for. G. A. & R. �'. Dunn . . . . . . . . . . . . . . . . . . .  646.522 Carbon brush, E. 'J.lhomson . . . . . . . . . . . . . . . . . . . . . . . . . .  646,476 Carbon sheet. C. H. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . .  646.566 Carbureter. W. H. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64ti.7SO Card hoider. J. CheHmer . . . . . . . . . . . . . . . . . . . . . . . . . . . 646,726 Carriage brake, McLoughhn & Schmidt . . . . . . . . . . . 646,501 

(7859) J. B. asks:  1. Will you please let 8:��:al.
e1:��';,����r,. ���(��: .�: .� 

.. ��:�.���: : : : : :  �:m me know the price of the Chemiker Kalender? A. We Case. See Packing case. 
are not able to give you the price of this book. 2. Do 8��� ��!!��l��:�����;aiid�i<��i��t:: .. .. :: .. .. : : : : : :  �:�� you know of any book of tables in English giving re- I qask sweete!'ing apparatus, C. Lampitt et al . . . . . . · 64�.438 
cently discovered physical data and constants, such as 6��{:s't1r���I.tw.ej .GCO�8���r.k: .. .. : : .... : .. .... : : ...... .... .. : :  : :  �:�� 
boiling points, specifiC gravity of gases, thermo.chemical Cellulose, producing solutions of, E. Bronnert . . . . 64t!.799 
data, data pertaining to the liquefaction of gases, in fact 8����: �.0{v � J�r��g�e. : :  : : : :  : :  : :  : :  : : : :  : :  : : : :  : :  . : : : :  ��:� 
11 modern pocket book of chemICal physics? Will you �����i �Y��'e�: t;:ac����r.e�;;eiy: : : : : : : : : : ·  : : : : . : : : :  :ltl:� please send me your book catalogue? A. The Smith- Circuit protective device. W. D. Gbarky . . . . . . . . . .  646.6\11 
sonian Physical Tables are the most complete of any g:�g: T�tii���e

a�.���· . .  ������ .CI.���: . . . . . . . . . . .  646.809 in En�lish upon t.ha topic.s pertaining to gases, etc., g���e:h!u:�rde;.: ·i::· . . E:coie: : : : : : : : : : : : : : : : : : : . : : �:�i� for which you ask mformation. 3. A New York paper Coating applying apparatus, W. L. Allen . . . . . . . . . .  646.616 describes a combination process of Prof Pictet and cer- Cock, stop, J. Regar . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . .  646,707 
tain New York inventors for separating 'the gases of the 6�6�s,

s��a�1��6i-a:��o�:lic�I�;
y
opening ·or· ·cios: 

64
6
,440 

I1tmosphere Will you please describe this combination ing gas, Mather & McCallum . . . . . . . . . . . . . . . . . . . .  646.446 
process cle�y in the SCIENTIFIC . AMERICAN? A. An ggff:� ��l���f��;;l�h�����

a
�achine·,·iu·rn·dow:ri: 

646,461 

article concerning the method of separating the gases of Com�: "'iie�e6�li:ycOY;;b: " _ . . . . . . . . . . . . . . . . . . . . . . . . . 646,78-1 

the atmosphere, as devised by Pictet, was published in Compasses, caiiper. Young & Ryan . . . . . . . . . . . . . . . .  646,783 
the SCIENTIFIC AURICAN of March 31, ]900. ����r::n':.'�;l�e�·�t�'W.:',:;.��: : : : · : : : : : : : : : : : : : : :ltl:�� 

(7860) O. M. S. asks : What is the best Conveyers. mouthpiece for pneumatic, H. A. 
and easiest way to make an induction coil for six one cor���'i?i: ·i': ·Dodds: : : : : : : : : : : : : : : : · : : : : : : · : : : : : : : : : .  ��:� 
quart cells bichromate battery and what is the best size 8���riil��xS�:�1�:eO�� �p�

u
��'iipiin�·�00�

6
pt�� 

646,92
1 

and how much of insolated copper wire? A. You can cOu��lf�i��ViC�?g� ���llf!Jiolm . . . . . . . . . . . . . . . . .  646.813 run a very large coil with even four cel ls of bichromate Crusher. See Rock crusber. 
battery. one giving an eight or ten inch spark. You will CUP�.I�o�rJ'����.��.��: . . i.n���t.i.�� . .  ����.� .���.�'. �: 646.448 find in our SCIENTIFIC AMERICAN SUPPLEMENT. No. I Curling or crimping iron heater, G. G. 'l'ravers .. . . 646.891 
160, a deEcription of a coil giving a spark of 1� inches. �������a�sg, }1*��J�§riYde;: 'jr: : : : : : : : . : : : : : : : : : : :  �:t� 
and in SUPPLEMENT, No. 1124, a coil of 6 inch spark. Cushion. See Cash or arhcle cushion. 
Price of these papers, ten cents each. g�tt��: c��t:�lu�·c�t�;�aptai;er 'cutte'r: 'p'ea' viiie 646,

888 or clover cutter. 
g��ke r�J���tr�:bi1��QJ�!tso��n�e�ier: : : : : : : : : : : : :  ��:m INVENTIONS Dil<!<er. See Potato digger. 
�t:bli�c��� ��������SE.MA��r�f.i���:: : : : : : : : : : :  : : :  �g:g}� INDEX OF 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 

APRIL 3, 1 900, 

Display rack. jewelry. G .  1. .  Watson . . . . . . . . . . . . . . . . 640.630 Distilling petroleum. J. A. Dubbs . . . . . . . . . . . . . . . . . . 646.639 
Door cbeck. S. Coomb8 . . . . . . . . . . . . .. _ . . . . . . . . . . . . . . . I146.8()6 Door closer, G. J. Adam . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.';20 Door fastener, W. Doyle. Jr . . . . . . . . . _ . . . . . . . . . . . . . 646.810 
Door fastener, Norton & 'l'aylor . . . . . . . . . . . . . . . . . . .  646.456 Door holder, Chrttton & Goodner . . . . . . . . . . . . . . . . . .  646,517 Door stoP. �'. E. Beatty . . . . . . . . . . . . . .  _ . . . . .  _ . . . . . . . .  646.b.3.3 Dredge, hydrauJic. S. C. Swarts . . . . . . . . . . . . . . . . . . . . 646.769 

A N D E 'A C H B E  A R I N (j T H A T  0 A T E. B�g�'h::£, ��:ln&d��nn:t��.l�.
l
.�:.

i
�� 
.
. . . . . . . . . . . . . . . .  646,752 

[See note at end of list about copies of these patents.] E����:r����lil.
aR�:n��.����.�·. :: .����:����: :  �:� 

Dye and making same, acid rhodamin. H. A. Bernthsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646,794 Dye and making same, black azo, O. Sohst . . . . . . . .  646.711 Dye and making same, green , R. Bohn . . . . . . . . . . . .  640.700 Dyes, making sulfur. A. E'. Poirrier . . . . . . . . . . . . . . . . 646.tH:1 Educational appliance, H. Hanstein . . • . . . . . . . . . . . .  Wi.H61 
��� t:���'Il'.cVa��oii.: : : : : : :  : : : : : : : : : : : : : : : : : : : :  : : : :  ��:� Electric controller. J. C. Lincoln .. . . . . . . . . . . . . . . . . . . 646.526 Electric current from oue conductor to another. device for shifting. W_ D. Gharky . . . . . . . . . . . . . 646,888 Electric beater, G. S. Knox . . . . . . . . . . . . . . . . . . . . . . . . 646.911 Electric lighting systems, service switch for, G. O. Kelly . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . .  646,839 ElectriC transformer, W. S. Moody . . . . . . . . . . . . . . . . . 64.6,500 Electricity. machine for ,z:enerating and utilizing static, Dodd & Struthers . . . . . . . . . . . . . . . . . . . . . . . .  646,418 Elevator. See Hydraulic elevator. Pneumatic elevator. Elevator, G. H. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . .  646,916 Elevator electrical indicator, Baker & Kip . . . . . . . .  646.721 Elevator power attachment, hand, �. B. Ever-ingham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.900 F.nd gate fastening, J. O. Lefevre . . . . . . . . . . . . . . . . . . 646,743 Engine. See Rotary engine. Steam engine. Engine igniter. gas, O. Owens . . . . . . . . . . . • • . . . . . . . . . .  646.867 Engine indicator, steam . 'V. Houtaling . . . . . . . . . . . . 646,700 Engine stop motion. H. F. Crickler . . . . . . . . . . . . . .  , . .  646.6.16 Envelop. H. M. Cutler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646,6,38 �:nvelop feeder. W. J. Bulman .. . . . . . . . . . . . . . . . . . . .. 646,801 Eraser, C. C. Gerry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,824 

(Continued on page 1137.) 

Abrading cylinder, J. R. Thomas . . . . . . . . . . . . . . . . . . .  646.511 Acid aud waking same, llaphthazarin BU1fO, R. Bohn. . . . . . . . . . . . . . . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . .  646.795 Acid. phenol ether of quinin carbonic, A. Weller 646.631 Adding machine. G. W. Chapin . . . . . . . . . . . . . . . . . . . . 646.599 Adhesives, making, C. Brueder . . . . . . . . . . . . . . . . . . . . .  646,724 Adjustable table, }1-'innegan & Melton . . . . . . . . . . . . . . 646,657 Advertising device. Heiron & Tofi'elmier . . . . . . . . . . 646.432 Air box. se1f cleaning fresh. G. Cody . . . . . . . . . . . . . . 646,535 Air brake, C. E. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,447 Air or other liquid gases. portable vessel or bottle for holding and 8hipping liquid. J. F. Place . . . . . . .. . . . . . . . _ . . .  . .  . .  . . . . . .  . .  . . . . . . . . . . . . . . . .  646,�59 
Alarm. See Burglar alarm. Alarm handle. C. W. & A. Mettler . . . . . . . . . . . . . . . . . .  6�6,749 Alloy of aluminum and magneSium. 1.4. Mach . . . . .  646.442 AmmunitIOn, feed strip for fixed, Benet & Mer-cie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646,792 AnnunCiator and spring jack. W. D. Gharky . . . . . . 646.693 Annunciator and spring jack, combined, E. E. Clement . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.676 Apron. apparel, W. M. Memminger . . . . . . . . . . . . . . . . 646,748 Atomizer spray tube, H. M. Dunlap . . . . . . . . . . . . . . . .  646,491 Auger, well . •  J. Hahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646,538 Automobile steering gear. W. 1J. Crouch . . . . . . . . . .  646.728 Awning operating mechanism, W. Johnson . . . . . . .  646.888 Axle. lubricating. W. H. Hoell . . . . . . . . . . . . . . . . . . . . .  646.830 Axle. vehicle, A. Cunningham . . . . . . . . . . . . . . . . . . . . . .  646,571 Bag. See Caddie bag. 
�:n��ee��J.Ju�& fti:��aG�8ei-: : : : : : : : : : : : : : : : : : : : :  �:� 



APRIL 1 4, 1 900. 

WO�D orMETAL 
Without Steam Power slIoal4 
use Olll" Foot and Ban.4 Power 
lIIachinery. SencI for Catalogues 

A-Wood.worldng lIIachinery, 

J cieu tiftc jmericJu. 
Excsvatlng machine. H. J. Bentson .. . . . . . . . . . . . . . .  646,6n 
Expansible bit, J. P. Lavigne . . . .  . .  . . . . . . . . . . . . . . .  646.4:19 
Fan motor. hot . ..  ir. C. A. Ander.on et aJ . . . . . . . . . .  646.406 
Fare recorder. J. �'. Ohmer . . . . . . . . . . . . .  : . . . . . . . . . . . .  646.757 
�·a.tener. �'. C. Ing .. l ls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,738 
li"eed box, waste proof, Il', Galloway . . . . . . . . . . • . • . • .  64:6,822 
�'eed w .. ter for boilers. purifying, C. Stickle . . . . . .  646,885 
Ji'ence. wire. N. D. Pope.. . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  646.646 
Fencing, woven wire, J. Q. & A. C. Shimer . . . . . . . .  646,466 
Fertilizers from refuse lfquids, making, L. Riss� 

muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.559 
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Behind the Elgin Watch 
Stands the Elgin Factory 

B-Lathes, etc. 
SBNECA FALLS MFO. CO. .. ,y,,:;1�31 1ii!.!lt!!!Ii1r:.:: 1 �r���I':'il1�:�':.�hrn�·w.

n
:�caiaiiie: : : : : : · : : : : : : :  =:n� 

�'Ifth wheel. vehicle. W. H. 'I'uttle . . . . . . . . . . . . . . . .  646.587 

with its guarantee. Every movement is 
tested ,  t imed and proven before leaving 

the factory. The 
695 Water St., Seneca Falls, N. 

AMERICAN PATENTI:;. - AN lNTER-
eAting and v .. luable table showing the number of p .. tents 
r..�

t
�e��I��

e
�

o
t't. ...

. 
:�JI:t".i�';Pg�w!

b
:gh&���� 

31. 1894. Contained In SCIENTIFIC AIIIERJ eAN SU P­
PI.EIIIENT. No. 1 0 0�. Price 10 cents. 'ro be h .. d at 
thl. omce and from wI newsdealers. �E NG INE.& FOOT M A C H I N IC  , Cl O P  O U T F I TS , 

T OOLS AND SUPPLIES . � ATHEs. jf. BAS1 IAN LATHF  C(j '�?������� ,:'6 

IF NOT ! WHY NOT ? 
If yon do not hold a respon.lble, hiJfh s .. laried 

po.ltlon, It Is because those .. bove you nave made 
a .tudy of their bnslnes •• We have sent tbousands 
�Mf��":�:�g.,:.:'��� ��

s
f���';:��� 

of 

E D U CATION BY M A I L  
In E1ectricaJ. MecbanlcaJ. Steam. 
Mining and Civil Enlrineerlng ; 
Metallur

r
Y:. ... A r t .  Arcnltecture. 

Practlca -"ewsp .. per Work. En-
��r:e 

BB"���:� S:���t.�, 
Drawing. I .. ow price ; easy terms. 
Mention .ubjects Intere.ted In '  
when writing to 

The United Correspondence &hooIs, 
lI>8 Fifth Avenne, New York, 

for catalogne No. 3:1. 

LAT H E S  
FOR 

C U N SM ITHS,  TOOL 
M A K E R S ,  E X PERI­
M ENTA L A N D  R EPA I R  
W O R K ,  ETC. 

SefIAi trw IUus. Catalog. ,��������!!t W. F. & l n o .  Barnes C o .  
1999 Rnby Street, 

RoCKFORD, ILL. 

T H E  B U F FA L O  CASOLE N E  M OTOR. 

Tms cut .hows our four 
cylinder, � h o r s e  
power. non-Vibrating, 

��I't&
s
f�tooJ��rutr;�� 

���
e
�� h�::J:i.�ns¥r�\� 

to be the most practlcaJ power 
In the market, occupying a 
.pace of l!! x 20 Inches, manu­
factured upright or horlzon-
�hd"�:�� l�� ��'i�hO!: 
power. For vehicles, boats 
and light statlon .. ry work, 
we can prove .nperlority. 

iI'F' SefIAi /rw Ctrcular. 
BUFFALO OASOLBNB MOTOR COMPANY, 

Dewitt and Brad ley Streets. Bulfalo, N. Y. 1 � '1 � Automa�g:achines 

.\ c;) 'I FO R M I N I  WI R E  W � Q from coil Into shapes similar 
t � to cut.. We can furnl.h ma­'=, G....D 1'- ' chine. or goods. as d

.

esIred. o '=- p,- sima trw OIrC'Ular8. 
� � B LAKE & J O H NSON , 
P. O. Box 'J, WATERBURY, CONN. 

Patent Carrying Track 

OVERHEAD ' .  
TRAMWAY , 

for MIlI8'tle���:�':e.
Mr.::.\n'ors�g:: or for 

The Coburn Trol ley Track Mfg. Co. , 
• • •  HO LYO K� llIASS • • •  

THE FORBES 
PATENT DIE STOCKS . 

No. 30 Hand Machine. 
Range � to 2" R. & L. 

Two and three Inch pipe can 
be threaded by .. boy nsing 
only one band on a crank. 
p,- &tid trw UlUBtrated cata10vue 

C U R T IS &' CU RTIS , 
6 Garden St.,  Bridgeport, Co n n .  

TH E E U R E K A  C LI P  
The mo.t u.eful article ever Invented 

���':��&���iuA��:!"'=!�.�!:';: 
ance Companies and business men gen 
erally. Book marker and paper clip. 
Does not mntllate the paper. Can be 
lPoel,�t:\�fiii J::ot!��f !'Pa�:n

2
:i'.; 

and notion dewers. or by mati on receipt 
����r�P

l
'b=;,'I=:;.tr

e
�.:I:f-

Pin Co., 'llox l21, Bloomfield, N. 1: 
ARMSTRONG'S No,  0 THR EAD I N G  MACHINE 

Can be .. ttached to bench or post. 
Desl2ned for tbreadlnll the 
sma.Iler .Ize. Of

Ifa
I
P
e. iron or 

�':·l�:
s
�P;::

ts
� t�r{gc'lr;�':; 

P��':.I�<:' P
l
ir��� {{:e 2 != 

ArmstroIljl adjnstable die •. Oth­
er attractive features. Send for IlIlrtICUI&rs. " .  The Armlln-onlt 
Mftr. Co., 139 Centre Street, 
New York. Bridgeport, Conn. 

Don 't Stoop B to lIt

.

t

.

l

.

e things

.

. Keep them oll'the 
. 

floor by DBinII' our 

Portable Tool Racks. 
A re�lze"d shop necessity for 
work'Or tools. They combine con-
venience and economy. -

,. ew Brlt�l n  M achine ·Co.,  New Britai n .  C o n n . ,  U .  S. A .  
Portabie PauJoir _ Under lath« too, Btm41rw cuUo 

File, document. H. '.1.\ Igelst.rom . . . . . . . . . . . .  o • • • • • • •  646,834: 
File or r ... p cutting machine, J. A. He .. . . . . . . . . . .  646,008 
Filter .creen. I. H. Jewell . . . . . . . . . . . . . . . . . . . . . . . . . .  646.837 
Fire e.cape. J. Cabus.. . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  646,6il5 
Fire extlngnlsher. B. S. Brown .. . . . . . . . . . . . . . . . . . . . .  646.596 
�'ishing reel BUd reel rest, J. Howe . . . . . . . . . . . . . . . . .  646.737 
Floor and ceiling construction, '1\ O'Shea . . . . . . . . .  646.f>04. 
Flue cutter, J. A. Barhydt . . . . . . . . . . . . . . . . . . . .  , . . . .  646.722 
�·Iue cutter, B. Henrikson . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,907 
�'Iue cutter. J. Mackenzie.. . . . . . .  . .  . . . . . . . . . . . . . . . .  646.747 
Flushing .. pparatus, S. C. Houghto.n . . . . . . . . . . . . . . .  646.8:� 
���f. �irJ��:i: �?}J�V:�' :it!g.���: : : · : : : : :  : : : :  : : :  =g:� 
Furnace for burninl( hydrocarbons, etc .. J. A. " 

J. M. ·  B. Rey . . . . . . . . . . . . . . . . . . . . . .  . . .  . .. . . .  . .  . .  . . . .  646,558 
Fur
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.��: �� 646,530 

Furnaces, cbar�ing' and drawing apparatus for 
heating, J. Sw811ller . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  646.475 

Galvanic battery, medical . H. Bentz . . . . . . . . . . . . . . .  646.793 
Game appar .. tus, E. E. Bell . . . . . . . . . . . . . . . . . . . . . . . . .  646,5!!H 
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liit';li;'ii : :  : : : : : : : : : : : : : : :  3:g:g�� 
Garment supporter. J. A. Thoma •. . . . . . . . . . . . . . . . . .  646,890 
Gas by meters, device for preventing reregistra-

tion of. W. A. Haeberle . . . . . . . . . . . . . . . . . . . . .  ' "  646.902 
G .. s generator, acetylene. H. J. A. & N. A. Giroux 646.7al 
GIlS generator. acetylene. J. F. Guay . . . . . . . . . . . . . . .  646.'21 
Gas machine, acet ylene, J. McI ... eaD . . . • • • • • . . . . •  , .  646.452 
Gas or vapor burner, F. V. Winters . . . . . . . . . . . . . . . .  646,48:1 
Gas producer safety device, Randolph & G1 .. s· 

gow . . . . . . . . . . . . . . . . . . . . . . . . ;.. . . . . .  .. . . . . . . . . . . . . . . .  646,6Ob 
Ga. producers, puncb bar device for, J. W. Gay. 

ner . . . . .  _ . . . .  . . . . .  . . .  . . . . .  . .  . . .  . .  . . . .  . . . .  . . . .  . . .  . . . .  646,687 
Gate. See End gate. Lock "ate. 
Gear. wheel driving. W. P. Freeman . . . . . . . . . . . . . . .  646,700 
Gearing, D. C. Ifrazeur . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  646.658 
Ge .. rlng. M. T. 8. Washinaton . . . . . . . . . . . . . . . . . . . . .  646.652 
Generator. See Gas generator. Steam genera-

tor. 
Gold and silver from their ore •• extracting. T. 

Cruse.. . . . .  . .  . . . .  . .  . .  . .  . . . .  . . . .  . . . . . . .  . .  . .  . .  . . . .  646.808 
Gold dredge, drill. S. Babare . . . . . . . . . . . . . . . . . . . . . . . .  646. 
Governor, J. N. Rundle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gr .. in dril l, double disk. C. P. Sester . . . . . . . . . . . . . .  . 
Grain drill tube. J. W. Poindexter . . . . . . . . . . . . . . . .  . .  
Grain, fruit. etc., cleaning. scouring, and polish-

Ing machine for, J. S. DetWIler . . . . . . . . . . . . . . . . .  646.550 
Grate. W. McClave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.913 
Grate bar, reciprocatinJ,!, J. A. Newton . . • • • . • • . . . .  646,584-
Grease reflninJ{ apparatus. garbage, B. 'l'erne . . . . .  646,715 
Grinding cylinder, L. C. Bonnot . . . . . . . . . . . . . . . . . .  646.893 
H .. ir curler. M. J. Maloof . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,543 
Hame f ... tener, J. C. H .. ckett . . . . . . . . . . . . . . . . . . . . . . .  fi46,733 
Hammock and knapsaok, combined, Donavin & 

Parsons . • .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,622 
Hammock support,. knockdown. P. Glor . . . . . . . . . . .  646,Td2 
Handle. See Alarm h .. ndle. 
Hanger. See Trousers hanger. 
H .. rrow. E. E. WhIpple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.714 
H .. rrow. disk, J. O. N .. lstrom .. . . . . . . . . . . . . . . . . . .  ' . . .  646.453 
Harve.ter. broom com, J. S. Vaughn . . . . . . . . . . . . . .  646,612 
Hat body formiml' machlnes, bat forming and 

feeding mechanism for. P. C. W .. rmg . . . . . . . . . .  646,673 
Hat fastener, Harper & Cbo .. te . . . . . . . . . . . . . . . . . . .  646.7.'lil 
H .. t fastener, Kelly & Spruance . . . . . . . . . . . . . . . . . . .  646.645 
Hay raCk. J. S. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.409 
Hay rake, H. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,4!l:i 
He .. dligbt . H. J .  Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.615 
Headlight. Barr & Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,617 
Heater. Bee Electric heater. Tire heater. . 
Heating sy.tem. W. B. Fox . .  . . .  . .  . . . . . . . . . . . . . . . . .  646.901 
Heel brea8ting macblne. P. Hebert . . . . . . . . . . . . . . . .  646,829 
Heel . •  boe. P. Hebert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,828 
Hinge, frictiol\, G. 'I'. WI I.on .. . . . . . . . . . . . . . . . . . . . . .  646,613 

:g���
n
'§e���;f�t�'e�n:���ti�n�· :oot�drick . . .  646,458 

Hor.e controlling device. C. W. Prince . . . . . . . . . . . .  646.607 
Horseshoe. cushioned. J. M. Camp . . . . . . . . . . . . . . . . .  646.53<1 
H

O;'o:1,:'�
r
�o��t�:��� . . ��:��� . .  ��� . �:���: 616.887 

II�����lr��re;o .. �g�,�. �\�iI�JN��.��: : : : ·. ·. : : : : : :  �MrJ 
Me box attacliment. A. B. Moyes . . . . . . . . . . . . . . . . . . .  646,880 
Indicator. See Elevator electrical mdicstor. En- . 

glne indicator. Omce Indicator. 
Ink well. D. H. Rowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,560 
Ironing table. F. C. Kummerow . . . . . . . . . . . . . . . . . . . . .  646.705 
l.atin compound •• making aromatic. R. Knletsch 

et aI. . . . .  . . . .  . . . . . • . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . 646.641 
Key, F. B. Denman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646 .b'21 
Knitting machine. B. T. Steber . . . . . . . . . . . . . . . . . . . . .  646,474 
Knitting machinery, SchneebeJi & Town.end . . . .  646.875 
Knob and bell, cembined dpor. G. W. Peterson . .  646.870 
Ladder, sc .. llng, J. A. Westou . . . . . . . . . . . . . . . . . . . . .  646.513 
Lamp, electric arc. P. H. F. Sple . . . . . . . . . . . . . . . . . . .  646.883 
Lathe re.t. W. Lodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.499 
Lens grinding macbine. compound, A. Wagner . . 646.b'72 
Light. See Vacuum tub. light. 
Linoleum m .. chine. C. H. Scott . . . . . . . . . . . . . . . . . . . . .  646,878 
Loading : or unloading apparatu •• wagon. I. L. 

Vallsant .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.671 
Lock Il .. te, T. T. Stoddard . . . . . . . . . . . . . . . . . . . . . . . . . . .. 646.76i 
Locomotive train line air pipe., autom .. tic device 
Loof�� �rrj'{,;';i:8.n����: : : : : : : : : : : :  : : ::.64ii:9iifto =:� 
Loom, J. Northrop . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64tl,865, 646,866 
I.opm t .. ke up mechanism. H. Wyman . . . . . . . . . . . . . 646.614 
���.;:�r? l��. ��:�6'.'.�: .�: .������'::. :. :�:�: �:m 
Jmbrlcator, McDonald & H .. wley . . . . . . . . . . . . . . . . . . . 646,450 
Lumber loading device, O. Enger . . . . . . . . . . . . . .  " . . . 646,816 
Mallazines, etc. , holder for. Bleakley & Jenninlls. 646;654 
Mail bag c .. tcher and deliverer. MBl<uire & Glover 
Mail catcher and crane, L. L. Matthews . . . . . . . . .  ' " 
M .. lns, electric bond for street. A. A. Knud.on . .  . 
Matrices, preparing wood. C. S�r8 . . . . . . . . . . . . . . . . .  646, 
Measurln!l device. tall or' •• J.  Leclejew.kl . . . . . . . . .  646,498 
Measuring machme. cloth. W. B. Smith . . . . . . . . . . .. 646,472 
Memorandum .. nd Indic .. ting device, C. D. Wea· 

ver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,933 
�:r�r���lt:&�� .. ·:;:.1'u�· e�e���g:'L comii:: : :  =:�i� 
Milk can. G. W. �app . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . 646,704 
Milk separatinl>: appar .. tus, with .Iphon .. rrange· 

ment, E. Winkley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646,778 
�lt�r �g�,��iw�
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8fl�:�\i . . . . . . . . . . . . . . . . . . . . . . . .. 646,479 

Mixer. See Concrete mixer. Paint mixer. Sand 
mixer. 

Mordantlnll, A. F. Poirrier .. . . . . . . . . . . . . . . . . . . . . . . . . 646,760 
�g��
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�ot'.ir. &l.it:;' G�gfJ�.

afBiirt 646,676 
motor. Water motor. 

Motor, '!'hornton & Lea . . . . . . . . . . . . . . . . . . • . • . . . . • . . . .  Mti.;'lO 
Motor frame, S. H. Short.. . . . . . . . .  . . . . . . . . . . . . . . . . . .  646,<16'1 
Mowmg m .. chlne cutter, W. H. Ruef . . . . . . . . . . . .  . .  
Music or book le .. f turner. Alter & Anchors . . . . .  . .  
::iT��t!:��rn
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o
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scbtrem . ;  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 646,478 
���

t
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Nut lock. H. A. Delters , . . . .. . . . . . . . . . . . . . . . . . 646.897. 646,8!18 
�:lC�

o
l'i.�I�afor?��Wp;,;;k: : : : : : : : : : : : : : : : : : : : : : : : : : =:m 

011 can or tank, E. O. Linton . . . . . . . . . . . . . . . . . . . . . . . .  646.527 
Operati-ng t .. ble. H. E. ·Gorham . . . . . . . . . . . . . . . . . . . . . .  646,574 
Ordnance. F. W. Brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 646,596 
Ores. etc . • grinder for cru.hed. WI.well & Smith . 646,484 
Organ, violin, N. E. Nelson . . . . . . . . . . � . . . . . . . . . . . . . . . M6.864. 
Packing box. hexag()n. 'I'. F. W. Schmidt . . . . . . . . . .  646,920 
�:��m�,";i��o:r��

e
'I�I: ·Brljig;.: : : : : :  : : : : : : : : : : : : :  �:� 

p .. int mixer. C. J.  McLennan . . . . . . . . . . . . . . . . . . . . . . . .  646,1ifl5 
P .. nts guard,.G. 8. "Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.488 
Paper bag macbine. A. L. Parrish . . . . . . . . . . . . . . . . . .  646,605 
Paper box. E. N. Lorscheider. . . .  . .  . .  . .  . . . .  . .  . . .  . .  .. 646.852 
Paper box coverinll machine. M. F. Wl\sou.6!16,514, 646,515 
Paper cutter, self clamplng, C. L. Smith . . . . . . . . . .  646,880 
Paper pnlp from .h .. vlng., production of. J. Nor-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,667 
Pe .. vine or clover cutter, J. C. McCollum . . . . . . . . .. 646,Bt12 
Photogr .. phic developing cabinet, P. H. Holme ... 646,699 
��a':I\�1J�

h
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Pick, miner's, J. B. Lucas . . . . . . . . . . . . . . . . . . . . . . . . . .. tWi,"l 
PhI; extractor. White & Semple . . . . . . . . . . . . . . . . . . . . .  646.6:l2 
�:g: ;!�:.�h���-&!�i�f: .F: .�:. �������:::::::::.: =:� 
Pipes or co�duit8, app�ratu8 for scouring and 

cleaning. F. Novotony . . . . . . . . . . . . . . . . . . . . . . . . .. 646.645 
Piping systems, apparatus for describing, .Ef A. 

McAll ister . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.U9 
Planter, hand. W. C. Job.uson . . . . . . . . . . . . . . . . . . . . . . . 646,064 
Pneumatic elevator. J. B. Schuman . . . . . . . . . . . . . . . .  646,87'/ 

Full Ruby Jeweled Elgin 
is the world'S standard of time·measuring 

mechanism. 
Free booklet-"Tbe Ways of a Watch" on request. 

ELGIN NATIONAL W ATCH CO., Elgin, 10. 

Queen Transits and . Levels l . CO�STOCK:S 
H igh G rad,e I nstru m ents with the Latest I m p roveme nt s .  TWin Cylinder Air .Pum. p 160 page Eu- 240 page Math- . 
g l n e e r l n g  I THE QUEEN I ematiOOl Cata- A PUFECTED PRESSURE BLOWER 
Catalogue on l o g u e  on 8P- For u ••• who,. •• , . .  
.. pplicatlon. pllcatlou. not · 
E N G I N EERS' A N D  D RAFTSM E N ' S  S U PPLIES. 

8 0  

Q U EEN & 00 Optical and I!!cientift'} 
., Inlln-nment Workll, 

69 Fifth Ave.,  New York. 1 0 1 0 Ch-est nut St •• Phila.  

THE OBER LATHES a For Turning Axe, Adze. Pick 
Sledge, Hatchet. H .. mmer, Au­
ger, File. Knife and Chl.el Han-' . '  

' . 

dlos,WhtOletrees, Yokes, Spokes, 
Porch Spindle., Stair B .. lnsters. 
Table and Chwr Leg. and other 

_� - '  - .  Irregul .. r work. 
-� Patented.. p,- SefIAi trw Cit'cula .. A. 

The Ober Mig . Co . . 1 0 Bel l  St., Chag rin Fal ls,  0 •• U .S .A . 

WE EXOEL AND UNDERSELL ALL ! 
Electric Varriatre Litrhtll, Sf .

• 
3li 

813 Telephonell. complete, .. 93 
Tel��ra'ph Ontfitll, j .. ,.3 .S Inedlcal Batteriell, 93 
Battery Table LamplI, .00 
Electric Railway .. , .-93 
If�f.!::�r�eil:�;..tJ���PIl, :�3 

A(/flItts Wanted. SefIAi tor New Catalovue. just out. 
OHIO ELECTRIC WORKS. Cleveland Ohio 

Headquarters for Electric Novelties, Supplies. Book •• 

The " Wolverine " Three 
Cylinder Gasol ine Ma­
rine Engine.  
The only reversing and self­
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi­
ca] ] y  no ,·ibration. Absolute­
ly safe. Single , double and 
triple marine and stationary 
motors from � to 30 H. P. 
WOLVERI N E  

M OTOR W O R KS, 
G rand Rapids,  Mich.  

Net P rI  .. .f Pump, 
a I 2.80 ; 

Fume.e, 
a l 1 .oo ; 

Floor 
.tend for 
Air Pump 

a l .eo ; 

Box.nll and 
Cartego, 

a 1 .00. 

YOU CAN. HAVE YOUR Sl10P 
on the main street as well as in a 
back alley by using 

G E  S M A L L M OTO R S  
which cost nothing when not working. 
Write for information to 

C E N E RAL E LECT R I C  CO. , 

Rg��W�u�' 

We'are the oldest bnllder. and 
guarantee .nperlority. Two cy­
linders In one casting. Occupies 
less space and weighs Ie •• for Its 

&:>��� d�
an

be a::Ied��� 
ever power I. required. 

Either .tatlonary or ma­
rine. No fire, no heat, no 
smoke. No IIcen.ed engin­
eer reqnired. SefIAi trw cat. 

G rand Rapids,  M ich •• U.S.A.  

Main Office, SOHENEOTADY, N .  Y. 

I F  INTERESTED 
WRITE TO-DAY 

Prellident Eliot, o f  Harvard Univerllity, 
while addre •• lng the graduating class. In part ilaid : 

.. There I. a .ubtle power lying lat.ent In each one 
of you, wblch few h .. ve developed, but which. 'whpn 
developed. might make a man irre.lstible. It I. caJled 
personal mlLllnetl.m: I advise yon to m!ltter it." 

That the power referred to above IiW 'latent in 
every person . ..  nd can be ea.lly and qllfCkh developed, 
are facts .. cknowledged by every student of the snb­
ject. 

Hardly a d .. y pas.e. bnt what one reads of some 
a.toundlng feat or wonderful cure performed by per­
.on. of well-developed magnet.lc power. 

Gas . ..  nd Gasoline di­
rect from the tank. ' 
1 to to H, P., actual. 
The Sprindeld 

. Gas . Enirine Co. 
21 W. Washiligton St. 

Sprintrlleld, O. 

The New York In.titute of Sclence ha. recently 
Issued probably the mo.t Interesting, mo.t v .. lu .. ble, 
.. nd most important work on occult .ciences ever be· 
fore publi.hed. It i. np-to-date In every particular. 

I Its 100 page. are replete with facts. argument. and 
....,"'=�-::. opinions of the world's greate.t .clentlsts and teacb-

ACETYLENE GAS AND CARBIDE OF 
CaJclnm.-AIl abont the new lIIuminant. Its qualities, 
chemistry. pres.nre of liquefaction, Its yrob .. ble future, 
�f��:��'t�eg,:!:�l�' f�":%e

v
=r�:��; 

this hubject. Detail. of fnru3ce. for maJd
DfJ 

the carbide, 
��I=�g>'"A!i':���

r
·8�u:;��T ����ru� 

1 004, 1'007', 101 �, HI 1 4, 1 01 3 'l 01 6  H'2�' 
1 0 :13,  103S, HIli,. . HI64, Ion: to"�: 1 08�: 
1 083. 1 084. l OS:;, 1 0S6. 1 1 04, 1 1�4. l 1 :J�,  
1 1 49 and 11 liO. Price 10 cents each, by mall. from 
this omce, and wi newsdealers. 

THElotIER. � GAS ENG I N E  

ers. I t  I .  profusely illustrated. and .h()nld b e  read by 
every person at all interested In Mesmeri.m, PersonaJ 
Magnetism and Mind Cultivation. 

I T'S F R E E  
for the asklIljl. Write to-day. Address 

New York Institute of Science 
39 STATE ST., Dept. M . R. l l ,  ROCH ESTER, N . Y .  

Pot. See Coll'ee or tea pot. 
Pot .. to dll'ger .. nd h .. rvester, F. P. Jone .. . : . . . . . .  646,433 1 
��r.�:in:::a::l�:.Il:J.

r
1;mbert . . . . . . . . . . . . . . . . . . . . . .  646.487 

Prlntlnll; press feeder or pu.her. A.. F. Harris . . . . . . 646,8:17 
Projectile. W; L. Breath . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,569 <Continued on page SllBl 



Ij��rVil�t.'i@:i.:fM!i.J.'" li'��ru;t 
__ C_ :i_t@ home ; adapted to everyone. 
lectrical or MecllRlllcal Engineering; Mechanical Draw­

ing. Guidance ot experienced. able instructors. Takes 
spare time only. Tbus. A. EdlBon and others- endorse 
Institute. Catalogue free. EI,ECTRICAL ENGINEER 
INSTI'l'U'I'E, Dept. A, 24Q.24,2 West 23d St. , New York. 

If You Want the Best Lathe and Drill 
CHOCKS 

BUY 
W ESTCOTT'S 

S t r o n g e s  t 
Grip, Great­
est Capacity 
and Durabil­

ity, Cheap and Accurat.e. 
Westcott Chnck Co., Oneida, N. Y., U. S. A .  
Ask Jor catawg-ue in English • .  It'rench, Spanish or German. E'IRST PRIZE AT COLUMBIAN EXPOSITION, 1893. 
SOME'l'HING NEW ! SOMETHING NEW I I  

The U .  S. " AUTOMATI C " HAND 
F I R E  EXTI N G U IS H E R .  
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it down, it is unsealed. 
Safe, Snre, Simple, Qnick. 

Cannot get out of order. �eeds 110 at­
tentioD. Most F.fficient,' Durable, and 
Economical Fire Extinguisher in the 
world. You can load and shoot it at w ill. 
Chemicals same as all Ifire Departments 
rG�::t�.
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years. and is ready for iostant use dav or 
night. ar Agents Wanted Everywhere. 

l h e  U, S. F i re Ext i ngu isher Mfg. C o . ,  SOLI!! MAXl:FACTURlmS, 260 West 2 3 d  SI .. New York, U. S . A.  
NOTE-TIwojfices0/ "Scientiji.c American" 

are equipped with U U. S." 

Cork F loors and Ti les. 
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qualities. We also manufacture 
CORK PULLEY COVERING, 

CORK PIPE COVERING, 
CORK FRICTION CLUTCH BLOCKS, 

CORK BULLE'I'IN BOARDS, etc. 
ar Send for Circular " S. A." 

C O R K  FLO O R  & T I LE C O . ,  South Fram i n g h am , Mass. 

durable, and can 
�,-:.rL�:'C �:�,;��" ,�W';���tg! ���\�: 

convinced. If 
does not keep them 
us for sample doz. 

'l'HE L. & H. SUPPLY CO., 85 Commercial Avenue, . 
Blnxhomton, N. Y. 

T H E  H O M EMADE WI N D M I LLS OF N E B RASKA. 
A most �aluable series of articles condensed from tbe 
r:�����::'���s
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windmills which can be made by anyone who has any 
mechanical skill. r.rhese windmills are being made and 
used in large numbers in Nebraska and are giving great 
satisfaction. These Supplements for sale by an news­
dealers, 10 cents each, or by MUNN & Co., 361 Broadway, 
New York City. 

•••••••••••••••••••••••••••• • P�M� • • ERS' · • • • LEVEL. • 
• . An adJustable Incline Level, a fixed Level, . 
• !U"i a Numb . . Shows incline by 32ds, or less, to 2 • 
• m. to the fQot. A longitudinal groove In seat of . • frame adapts It to reet on pi De or shaft. Price 15 • • InrF!t�::i�s�OOf�l!

l
h ��u�lii:S"t�� • • STARRETT 00., Boxt3, thol.Mass., U. S. A • •  .................•......... � 

A U S E F U L  ATTAC H M E N T  -
One of the most useful appliances in connection with 

O�
.

�ii�

.

n Lathe is tne Traver8e Mil­
ler and Grinder whiCh mills and 

Falg�� "i�
r
� ���a���\;:;' 

l
i��g� 

work as fiuting,channeling
t

rOOv-
-"'=- • _-- - �d�u�r�-::l �tt!��, e:�ide. �

s
��! finest and most accurate of work 

can be done wit.h this attachment-none better possible. 
}1'or tluting taps, reamers, broaches, counter bores, etc., 
it is unrivaled. 
FAN E U I L  WATCH TOOL CO •• Brighton,  Boston,  Mass. 

High·grade Enameling done on Sheet Iron, Steel and 
Cast..-Iron. 

Enameled Signs for Advertising Purposes in All Colors. 
Street Names ann Numbers a Specialty. 
Acid-proof Enamel for Chemical and Pharmaceutical 

Apparatus. 
Majolica 1l.'namel for Ornamental Cast·Iron Work (New) . 
SpeCial Enamel for Electrical Heating Apparatus. 

BALTIMORE ENAMEL CO., No. 2, 
Foot Allen Street, Baltimore, Md., U. S. A. 

Ble I NCOM E be mad. GIVlliG PUBLIC ENTEBTAlNJIlENTS 
in Churches.HaUs.and The­
atres with MOTION PICTURES 
the new 9rapho-Ampllphone, 
MUSICAL and Talldng Combl· and Panor&mi" Ste.re­

Views. too to 1300 
WEI£K.. Pleasant em-

ployment and auy man -can 
operate them. COMPLETE OUT­
FITS, including largelUust.rated 

Advertising Bills (18x24:). admission 
tickets, instruction book, bust. nes.s guide. e�c . •  '8� .50 and up. Most interesting and sen-satlOnal subJects, Jnst out. Will be sent C.O.D. subject to examination. Write for catalogue and wpies of letters from exhibiton:; who are ':.lKlNG BIG MONEY wlth onroutftts. 

ENTER'I'AlNlIlENT SUPPLY 00. Dept. AA.ii6-&S &fh A ••• CRICAIlIi 

Your lIame in 
on a handsome combination 
Gennine Leather Card 
Case and Pocketbook, and 
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of 50 C E NTS in stamps. 
or Alrents Wanted. 

Cold 

a. A.. (lUA:Pl1IAN, 44 Stanton Street, New York. 

J c itutific jtutritltt. 
Propeller shaft clutch, A. A. Low . . . . . . . . . . . . . . . . . .  646,745 
��lle

o
r� 

hS��!l�;'�k l�;,�::,in . .  , . . . . . . . . . . . . . . . . . . . . . . .  646,823 
Pulley. 1'. Corscadeu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.414 Pulverizer and harrow. combined, L. G. Krueger. 646.646 
;�����i:i�fi:tiU-.1.JE;!������:'�·.·. · . .. .. .. .. . :: .. .. .. .. .. .. .. : :  ��:� 
Pump, fOFce and �uct1on. E. Noppe!. . . . . . . . . . . . . . . 646.668 
Pump, lift and force. K Noppel. . . . . . . . . . . . . . . . . . . . . 646.455 
Pump. st.eam vacuum, J. W. Eberman . . . . . . . . . . . . .  646.899 
Pump tube, ]f. T. llrosi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646,634 

���i
l
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e, 

J�e
A
D����;s�a�k: ' ' i-iay ·rao·k: · · · · · · · · · · · · · · ·  646.463 

Radial drill ,  A. Mill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.750 
Radiator and heater therefor, F. V. Winters . . . . .  646,482 
Rail and frog brace. combhled guard, J. E. Gra-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  616.825 
Railway -automatic switch, street, R. M. Stewart .. 646::-tifi 
Railway signal, Wayland & Taylor . . . . . . . .  646.717 to 646,7Ii1 
Railway si�nal, H. B. r.raylor . . . . . . . . . . . . . . . . . . . . . . . . 646.714 1 
Rai

�';:l .�:.S.���: .���.�:�� . .  �������:. ���� .� . .  �.
r
��.-. 646,6'26 

Railways. automatIC safety appliance for, G. S. 
.1 e!freys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.83t; 

Rake. See Hay rake. 
Hecorder. See Fare recorder. 
Reel. See Fishing- reel. 
Refrigerator car ventilator. A. RicbmO:Id . . . . . . . . . 646,62S 
Refrigerdtor cr(lte. W. A. Schrei (reissue) . . . . . . . . .  11,815 
Hefrigerator dram pipe trap. J. I. Payne . . . . . . . . . . . 646,600 
Register. See Cash register. 
Regulator. See 'l'emperature regulator. 
li:ra����
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Retort charging apparatus. W. ��ou1is . . . . . . . . .  � . . . . . 646.820 
Reversing and cut out switch, T. von Zweigbergk 646.48.:;' 
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Rotary engme, J. P. Doran . . . . . . . . . . . . . . . . . . . 646,419, 646,4,20 
�g;��� :��(hl·n!·. ��lbe:mPbeil::::::::::::::::::::: : :�:�� 
Saddle horn, riding, F'. H. Nierman. . . . . . . . . . . .  . .. 646.753 
Salt and pepper bolder, ]f. M. Lepore . . . . . . . . . . . . . .  646.846 
Salt maklllg apparatus, A. \ViJderspin . . . . . . . _ . . . . . . 646,775 
Sand .blast for surfaclllg metal, glass, etc., W. H. 
saIl��fxe�:j: \v: ·i)u·S·oi·s ." :  .' : ." ." : : . . ::: . .. .. . : . .. .. .. .. .. .. . : ... : �:� 
Sash fastener. J. A. Jobnson . . . . . . . . . . . . . . . . . . . . . . . .  646.009 
Saw and engine tberefor. drag. A. S. Hill . . . . . . . . . . 646.{)62 
Saw attachment. hand, J. W. Wilkiuson . . . . . . . . . . . ti4ti.480 
��:l:if.
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8eat covering, outdoor, P. \V. Bramwell . . . . . . . . . . . 646.655 
Sewage into tidal waf ers. device for regulating 
sew�

i
;�

b
hito

e 
;]�'ar ����re:,�I�I�

t :�i ing ·valve· ·for: 
646.927 

reguh.ting discharge of. D. Cameron et aI . . . . .  646.929 
Sewalle treating apparatus. D. Cameron et al . . . . .  64ti.W28 
�:;i�� ::�gl�:: :u;f��h
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Sewibg machine. hat. E. G. O'DonnelL . . . . . . . . . . . . . 646.756 
Sewing machine. shoe, J. E. Bertrand . . . . . . . . . . . . .. 646.;:'�4 
�g:,�ls s���:,' sto�I���:�

er
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lock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.597· 
Shears attachment. P. S. Wiseman . . . . . . . . . . . . . . . . .  640,6:ia 
Shelf. foldIng bracket. W. A. Petrie . . . . . . . . . . . . . . . .  646.759 
Ships from sinking, means for preventing, �'. G. 

Broughton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . 646.800 
Show window plates, fastening for, P. P. 'Hasek . .  646,601 
Signal. See Railway signal. 
Singletree hook. C. C. Shults . . . . . . . . . . . . . . . . . . . . . . .  646.879 
Skimmer. combined gang, P. M. Bawtinhimer . . . .  646.486 
Sled propeller . . J. B. Pastor . . . . . . . . . . . . . . . . . . . . . . . . . . 646,860 
Snap hook. J.  C. Covert. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1140,519 
Spraying apparatus. G. A.  & R. ]f. Dunn . . . . . . . . . . .  646,523 
Spring. See Bed 8prin�. . 
Spring- clamp for bills or accounts. A. W. Thier� 

ko!f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fWi.510 
Square, fral):l'ing, J. A. Van Namee . . . . . . . . . . . . . . . . . 64-6.588 
Steam bmler, f'oure & ThUlle . . . . . . . . . . . . . . . . . . . . . .. 646.821 
Steam engine. A.,S. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.65:1 
Steam generator. W. L. Croucb . . . . . . . . . . . . . . . . . . . . .  646.727 
Steam generator. J; & 'A. Niclausse . . . . . . . . . . . . . . . . 646.b5R 
Steam trap. J. E. Sweudeman . . . . . . . . . . . . . . . . . . . . . . . 646,670 
Steamers or steamsbips. ventilating or ligbting 

arrangement for A .  Angstrom . . . . . . . . . . . . . . . . .. 646.591 
Steel. hardening, Meissner & Hennewitz . . . . . . . . . . . 64.6.528 
Stereotype finishing machine, W. Scott . . . . . . . . . . . .  64U.669 
Sterilizer for razors, etc .. Winchel & Audas . . . . . . .  646,4Al 
8toker. mechanical. G. 11. Barrus . .  . . . . . . . . . . .  . . .  . 646.408 
Stopper. See Boiler tu be stopper. Bottle stop· 

per. 
Storage battery, G. W. Gesner . . . . . . . . . . . . . . . . . . . . . .  646,552 
����:'W'."ll��:o:.: �:. ��:��:.
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Stove or ran�e water back. W. J. Wood . . . . . . . . . . . .  646,779 
Stoves, etc. , combined heater and boiler for, D. 

Cline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 646,411 
Stovepipe couphng, A. A. Armitage . . . . . . . . . . . . . . . .  646,786 
���:l'i1'�rl.
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Strainer, milk, E. S. LagerqUIst . . . . . . . . . . . . . . . . . . . . .  64,6.4.'14 
Strainer. milk pail, M. S. FIeld . . . . . . . . . . . . . . . . . . . . .  646.537 
Strap holder. J. V. Washburne . . . . . . . . . . . . . . . . . . . . . . 646.1i61 
Street sweeper. H. W. Libbey . . . . . . . . . . . . . . . . . . . . . . .  646,624 
Sulfonates. making, A. Verley . . . . . . . . . . . . . . . . . . . . . .  646,772 
Surf motor, S. H. Emmens . . . . . . . . . . . . . . . . . . . . . . . . . .  646.816 
Swing, convertible, W. Bultmann . . . . . . . . . . . . . . . . . .  646.802 
Switch. See Branch or lamp switch. Reversing 

nnd cut out switch. 
Switcb, D. Kerekes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,496 
Table. See Adjustable. · table. Ironing table. 

Operatinil table. Tilting table. 
'rable adjuster, W. H; Wyatt . . . . . . . . . . . . . . . . . . . . . . . •  64-6,781 
Tack puller, J. H. Driller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,811 
'rag, shipping. J. M. Crocker . . . . . . . . . . . . . . . . . . . . . . . . . 646,SOi 
Teaching the elements of geography. apnaratus 

for. V. T. Murche . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . 646,582 
Teeth. device for regulating, W. P. Sugatt . . . . . . . .  646,639 
'relephone exchanlle system. E. E. Clement 

646,675, 646.677, 646,679, 646,681 to 646,68� 
Telephone exchange system. Clement & Gbarky . 646,680 
Telepbone exchange system. W. D. Gharky 

646.692, 646,696, 646,697 
Telephone exchange system, Gharky & CISment 

646,694, 646,695 
Telephone switch boards, plug seat for, A. K. 

Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,701 
'l'elephone system , W. D. Gharky . . . . . . . . . . . . . . . . . .  646,689 
Telephone system and apparatus, intercommuni-

cating. W. D. Gharky . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.690 
Telephone transmitter. E. E. Clement . . . . . . . . . . . . . .  646,678 
Telephones, instrument for measured service. C. 

Gierdlng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.643 
�:�t:��t�!::.
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Thill coupling. C. C. Bradley . . . . . . . . . . . . . . . . . . . . . . . .  646,568 
1'bill coupling, A. McAvoy . . . . . . . . . . . . . . . . . . . . . . . . .  '646.656 
'rhill coupling. A. Scbubert . . . . . . . . . . . . . . . . . . . . . . . . .. 646.64.9 
'1'hill coupling, A .  H. Worrest . . . . . . . . . . . . . . . . . . . . . . 646.5aI 
Thresher stacker fan. W. N. Rumly . . . . . . . . . . . . . . . . 646.708 
Threshing machine. B. Jackie . . . . . . . . . . . . . ' . . . . . . • 646.540 
'1'breshold, G. A. >leely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.465 
'l'ile, H. F. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,589 
�����ti�;�::: �: i.
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rl'ire heater. E. Beeson ._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.507 
Tire, pneumatic. F. A. Sieberling . . . . . . . . . . . . 646,709. 646.710 
'l'ire repairing apparatus, pneumatic, F. A. Sieb-

erling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.610 
Tires or other rubber articles, mold for making 

cushion, J.  A. CoIlet . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,4,13 
Tombstones, etc. , settin�. J. O'Connell . . . . . . . . . . . .  646,755 
1.'0018. macbine for actuating reCiprocating, J. 

W. Stow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . 646.924 
Tooth, artificial . H. R. Nehrbass . . . . . . . . . . . . . . . . . . . .  646.603 
Tooth, nrtificiaL '1'. �teele . . . . . . . . . . . . . . . . . . . . . . . . . . .. 646,764 
'1'oy bal l .  D. K. Alaen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.785 
Toy, detonating, Graber & Paulus . . . . . . . . . . . . . . . . .  646,575 
Trap. See Steam t.rap. 
Trestle, knockdown. B. E. Cronkhite . . . . . . . . . . . . . . . 646.R20 
Trol ley. W. B. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646,460 
Trousers hanger. elastic. W. B. Tyler . . . . . . . . . . . . . .  646.771 
Truck. CAr, �. W. McMnnn . . . . . . . . . . . . . . . . . . . . . . . . . .  646,;)83 
1'ru8s. I. E. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.57U 
'['rnss. herninl. A. Bedson . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.72.� 
Tube. See Pump tube. 
Type tray, J. (irant . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.420 
Umbrella. folding. D. Carpenter . . . . . . . . . . . . . . . . . . . .  646.725 
Vacuum tube light, D. M. Moore . . . . . . . . . . . . . . . . .  646.858 
Valve and pump. automatic steam . T. R. Browne 646.�-rl6 
Val
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Valve �ear. cut nff. R.- Hardie . . . . . . . . . . . . . . . . . . . . . . .  646.429 
Valve. pressure redUCing. R. Hardie . . . . . . . . . . . . . . .  fi4fi.428 
Valve, reversing. J. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . 641-i.70:1 
Valve wheeL J.  P. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6411.912 
Vehicle, A. Smithson et, al . .  . . . . . . . . . . . . . . . . . . . . . . . . . 646 . .>1;;; 
Vehicle brake, J. Ferrel . . . . . . . . . . . . . . . . . ... . . . . . . . . . . .  640.641 
Vehtcl.e driving mechanlsm , -E. ChIlds . . . . . . . . . . . . . . 64t.i.folDa 

�:�lcil: :�::L ti. �:1iti(;liand·. ·.·::. ·.·:.·.·.·. ·.·.·.·:.·. · . .. .. .. .. : -�:�J� 
Venrting machine. W. M. Mack . . . . . . . . . . . . . . . . . . . . . . 646,740 
Ventilator. See R�frig-erator car venti1ntor. 
Vessel . IV .  B. Mother.! .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64R.R59 
WAg-on box. E. W. Fonda . . . . . . . . . . . . . . . . . . . . . . . . . . .  64fl.4!:t'2 
Wfl,gOn brake, J. F. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t141i.900 
V',1"agon running gear, J. Mock, Sr . . . . . . . . . . .  , . . . . . . . fi46.s:;7 
Wardrobe, �'. Vogel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.512 
Washer. See Bottle wSMber. 
Washing machine, R. M.urphV . . . . . . . . . . . . . . . . . . . . . .  646,861 (Oo'/It\nU¢ on paue 1391 

ICKER.IN 'S ,=�n��o:k"'w�-. 
hO/;;�I��

n
o¥��fi�ttv���·Jl��"q���t;;r

d
;:::�S��r;���� 10 URABLE HilS letter file, stationerycompartment, partitions for 

books, extension Slide, partitioned drawer�. Size 48 in. 

ESKS1onll, S23.75 ; 5Hn., S25.75 ; 6OIn. , $27.75. Depth CIIJ of dests 30 1n. : heighUpin. Guaranteed and shipped o� approval, freill:h t repaid east of tbe Mississippi et wltb reiluction beyon;?' Send for free lllustrated cata .• log No. 36 of exceptional desk values. Address either 
AMERICAN bESK COMPANY, AMERICAN STORE STOOL CO ARE CUARANTEED.�r!,:!�B���::� 

HARTMAN STEEL ROD 
P I C K E T ' F E NCE 

WELL DRIL�ING 
Machines 

Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of SOil or rock. Mounted 
on wheels or on sills. \Vlth engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

Registers an accurate acco unt of work done on print-
��teF

r
:��g�afi�

a
�a��\�::·. ���:��fip �al��� - �� 

repeats automatically. Simple, accurate, durable. Spe­
cial Coullters to order. I:1r Sendl.or circular. 

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

Perfection Electric Alarm 
A J!Te8t improvement over the 

ordinary alarm clock. Rings un­
til you get up and stop It. 3-lnch 
silver-toned bell. Battery lasts 
12 to 18 months. Highly orna­
mental and e:ffect.ive. m::r Send, 
for Circular and Price List S. A. 

THE J .  JONES & S O N  CO. 
6 4  Cortlandt Street, New York. 

�8u USE  GR INDSTON ES ? 
[f so we Can SllllPiy you. All SIzes 
ln o n n f e d  and n tl 1n o n n f ed. always 
kept in stock. R9member, we make 8 
specialtyof selectinll stones for all spe­
cial purposes. ar Ask for catalogue 
The CLEVELAND STONE CO. 

2 d  Floor,  W i l sh i re ,  C l eveland,  O .  

SIDE PLEATING MACHINE 
that can be set to any desired length and 
size of pleat, and 

PLEATS ALL K I N DS OF GOODS.  
W e  manufacture also pinking' and 

flating machines and all kinds of 
Ladies' dress making machinp.:ry. 

NEW C H A M P I O N  PRESS C O . ,  
1 7 3 G rand S t . ,  N e w  York. 
Makers of Hand Printinlr Presses 

and special machinery of sny kind. 

Chem ica l  
La boratory Wanted 
We wish to enlarge our chemical laboratory. 

Dealers-{)r others-having such supplies to olfer 
should write 

JAMES E. PATTON CO.,  MILWAUKEE, W I S .  

Magie Lanterns, Slides, Fi lms. and Movina 
Picture Machines. Write for our Bargain List No. 1. 

WILLIAMS, BROWN " EARLE. Philadelphia, Pa. 
REVERSING STEAM TURBINE.-PAR-
son's recently perfected turbine for boats. Illuotratlons 
.bowing details. Contained In SCIENTIFIC AMERICAN 

����rn':�:�d ��.! !it�';wiJ��re��.
cents, by mail, from 

I L LUSTRAT I N G  

T A U G H T  B Y  M A I L. 
Newspager SketchlDg, Washdrawlng 

fo
a
:}I:1 ��rs�:a'l��:���\�����d :rI'i�gl'.� 

same as . in our resident school. Pre .. 
pare. qUIckly fot: proHtable work. Mod· 
erate rates. Wrtte for particulars. 

NATIONAL SCHOOL OF I L LUSTRATI N G .  38 Penn.  St., I ndianapol js ,  Ind.  

S O M ETH I N G  N EW #: 
ELEGANT AND DRESSY. ..& 

T H E " C H I D " .q:' 
CRACKLESS LI N E N  CUFF 

If your dealer does not have 
them, send 200. for a pair. 
T H E  C H I D  C U F F  CO. 

908 0 L i p p i ncott B u i l d i n g ,  
Phllodelphla, Po. 

:a:ELD 
with the Improved Wash­
. hnrne Patent Cuft' Hold-n.. ers can be placed just where 
yoU want them ; will never 
slip but may be instantly re­
leased.. Drawers Supporters, 
����ii:n<1fU;��

d 
��l�

ken ��if 
trousers. By mail, ':life. the · 

� pair. l1f" Catalogue showimg � 
thae and otlwr novelUes, free. 

Am erican R i n g  Co .. Box P, Wate rbu ry, C o n n .  

CROOKES TUBES AND ROENTGEN'S 

ili
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e
O
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r
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d ill about Cr\)okes tube�. SCIENTIFIC AM_ERICAN SUPPLE­ME�T, Nos. l S I ,  1 89, �3�, � 4 3 ,  �44, 79�, 7 9 5 ,  
90a, li DS; 1 0 ;) 0, 1 0 ;) 4.  1 0a a .  1 056, 1 05 7 ,  also SCIENTIFIC AMERICAN, Nos. 7 ,  8. 1 0  and 14. Vol. 74,. 
��:��x'i:"�!�:i-;� s�:�:�

a
l��ti�����E���::s �����

i
�n� tbe experiments performed with them. Among tbem will be found Prof. Crookes' early lectures, detailing very fully tbe experiments whicb so excited the world, 

a.nd W!Jich are now again exciting attention in connec· 
¥g6:t�d ��;'hl��

n
tlc���dfr��hll ::���!�::!�

s each. 

Costs about 12 cents · "  year to 
maintain The Matchless 

Elect[ic Cigar Lighter 
Invaluable for hotels, private 

dwelliolls, factories, etc., etc. If 
not on sale by your dealer write 
us for catalogue and price list. 

STANLEY & PATTERSO N ,  
Gen'l Elec. Equipment Supplies, 

30-32 Frankfort St., NEW YORK. 

A COMPLETE 

Library 
By PROF. T, O'CONOR SLOANE. 

An inexpensive lIbrary 
of the best books on 
Electricity. Put up in a 
n e a t  f o l d i  n g  box, as 
shown in cut. }'or the 
student. the amateur, the 
workshop, the electrical 
engi n e e r ,  schOOls and 
col,eges. Comprising five 
books, as follows : 
Arltbmetic of ElectriCity 

138 pages, . . , $1.00 
E�;:;�� �o: �k�"lgg 
How to Become a Suc-�:."i� 

.
E�e�r�cI�$I�� 

Standard Electrical Dic­
tionary, 682 pages. $3.00 Five volumell, 1,300 1!ages, Electricity Simplified 158 and ave" 450 tl!ustratwns. pages, . . . . .  ih.oo 

A valuable and .ndispensable adlUtWn to every library. 
Onr Great Special Oft'er.-We will send prepaid 

the above tlve VOlumes, handsomely bound in blue cloth, 
:.:���
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Price of $1i.OO for the complete set. The regular 
price of the five volumes is $7.00. 

M U N N  &. CO. , Publ ishers, 
3 6 1  BROADWAY , N EW YORK. 



APRIL 1 4, 1 900. 

Don't Waste the Summer. 

improve 
your 
literary 
talent. 

d r a f t tn g , etc. 
Graduation 

with de· 
grees. 

h�a..d.JWr��ehf�rl!:!�:���!�:'O�����!�h������a�:fn��:�!d. 
NA'l'IONAL CORRESPONDENCE INSTITUTE, 

28 .. 60 2d Nat'. Bank DundIn .. , W81�hhlJtton, U. c. 

Demington 
� Typewriters 
DO T H E  WORK 

WYCKOFF, SEAMANS &: BENEDICT, 
327 Broadway, New Y ork. 

THE whole history of the 

world is written and pic-

tured week by week in Collier's 

Weekly. So well written and 

so well pictured that it is now 

record of the leading illustrated 

current events and has the larg-

est circulation of any periodical 

in the world that sells for three 

dollars or more per year. 

On sale at all newsstands. Price 10 cents per 
copy. Sample copy free. Address COLLIllJR'S 
WEEKLY, 525 West 13th Street, New York City. 

find our " Bond Policy " 
fii:llUH more profitable and just 

as secure as Government Bonds. 
It is particularly adapted to those who can lay 

aside 

$.0.00 A MONTH or more. 
Full Information by mail FREE. 

P H I LA D E L PH I A . P E N N . 

Mechanical Movements, 
Pow�rs,. Devices, and Appliances. 

By GARDN;ER D. HISCOX, M E .. Author of " Gas, Gas-,- oline, and Oil Engines." 
A Dictionary' o r  Mechanical Movements, Powers, De­

vices, and Appliances, embracing an iUustrated descrip­
tion of the u;reatest variety of mechanical movements 
and devices in any language. A new work on illustrated 
mechanics, mechanical movements, devices and appli­
ances, covering nearly the-whole range- of the practical 
and inventive field, for the use of .&\acbinists,_Mechan­
iCB, Inventors, Enjlineers, Dra.ughtsmen, Students, and 
all others interested in any way in the devising and 
operation of mechar:.ical works of any kind. 

Large 8vo. 400 Pages. 1,649 Illustrations. Price $3. 
nr A full ,table of contents will be sent free upon 

application to 
MUNN & CO.,  Publishers, 

361 Broadway; New York. 

Washing machine or churn, J. T. Crow . . . . . . . . . . . .  646,637 
Watch dial. I<l. Krahenbuhl . . . . . . . . . . . . . . . . . . . . . . . . . . 646,843 
�:��� �u
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Water purifying apparatus, J. B. Greer . . . . . . . . . .  646,931 
Water purifying apparatus. J. MacDougaH . . . . . . . .  646,85{ 
Water reslstil-:g products frum casein, manufac� 

turing. Krische & Spitteler . . . . . . . . . . . . . . . . . . . . . .  646.844 
'Yater su pply and beating apparatus, A. G. 

Mltther , . .  , . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  , . . . . . . . . . . . 646,445 
Water wbeel. J .  E. Symons . . . . . . . . . . . . . . . . . . . . . . . . . . 646.713 
Watering apparatus. stock, H. F. Barber . . . . . . . . . .  645.407 
Weigbing macbInes. cost indicating. registering. 

and weight totaling apparatus for, W. H. &, 
\\'. L. D. Gundry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,57R 

Well tool ,  oil, C. R. �'isk . . . . . .  " . . . . . . . . . . . . . . . . . . .  '" 640,422 
Welt, W. B. Arnold . " "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,5�2 
Wharf construction. H. C. Holmes . . . . . . . . . . . . . . . . .  646,553 
W bee!. See Bicycle wheel. �'i fth wheel. Ve-

hicle wheel. Valve whe.'l. Water whee1. 
Whimetree attachment .• ��. �-'. Bauerle . . . . . . . . . . . . .  646,7811 

;��: '��;�������·J�C�:�����: : : : : :  : : : :  : : :  : : : : : : : : : : : :  ��:�Z 
Wire tightener, J. S. Hansford . . . . . . . . . . . . . . . . . . . . . . 646.826 
WIres. connectIllg, Lamb & HOxie . . . . . . . . . . . . . . . . .. 64ti,497 
Wires. die for joining intersecting, Lamb & 

HOxie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,4:35 
Wires, means for connecting, I.amb & Hoxie . . . . . 646,4:10 
Wood bending' machine, A. B. Keyes . . . . . . . . . . . . 64ti.mO 
Wood drying apparatus, A. Lambiotte . . . . . . . . . . . . . 646,706 
Wrench. See Pipe wrench. 
Wristband and cu:tf holder, combined. W. H. Mc-

Donald . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,r>67 
Yeast und making same, A. J. Priest . . . . . . . . . . . . . . .  646.761 

DESIGNS. 
Battery body, Seeger & Clarke . . . . . . . . . . . . . . . . . . . . . .  3�.450 
Bib, C. W. KaYRer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,461 
Bookcase tops. end piece for, I. E. Rockwel1 .  . . . . . .. 32.453 
Bottle, water, W. B. Fenn . . . . . . . . . . . . . . . . . .. a2,426 10 32,428 
Brush hody, J. L. G. Dykes . . . . . . . . . . . . . . . . . . . . . . . . .  32.435 
Button head, collar, E. H. Wheeler . . . . . . . . . . . . . . . . . . 32.440 
Button holder, G. O. Rueckert . . . . . . . . . .  " . . . . . . . . . .. 32,430 
Chimney cap member. J. Cooper . . . . . . . . . . . . . . . . . . . . .  32.452 
Confectwnery tray. F. L. Daggett . . . . . . . . . . . . . . . . . . . . H2.4�� 
Cup, C. J. Abrenfe ldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.421 
Dish, covered, C. J. Ahrenfeldt . . . . . . . . . . . . . . . . 32.422. 3'1,423 
Draft lUI<, L. A. Hoerr . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . .  32,449 
Fan cbamber and straw receiver. O. A. Nickelson. 32.447 
Fastener Rleeve. expansion. E. J. McCormick . . . . . .  32.445 
Flail stick ferrule, S. R. Divine . . . . . . . . . . . . . . . . . . . . . .  32.444 
B�lask or bottle, B. Bernheim . . . . . . . . . . . . . . . . . . . . . . . . . 32,425 
Furn iture, etc . . stock beading for trimming. E. A. 

Gay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,43� 
Hoe, J. Redford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,448 
Hook, wardrobe. F. A. Thomas . . . . . . . . . . . . . . . . . . . . . .  32,437 
Ice creeper, M. Lutber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,441 
Insect trap, G. O. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,4.12 
JUI<, C. J. Abrenfeldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,424 
Lamp bracket, W. P. Crary . . . . . . . . . . . . . . . . . . . . . . . . . . 32,430 
Musical instrument casing, G. A. Brachhausen 

32,433, 32,434 
Nut for expansion fasteners, E. J. McCormick . . . . .  32.446 
Pail bandle. W. H. Zimmerman . . . . . . . . . . . . . . . . . . . . .. 32.443 
Pump stand ,  W. Ii. Peters . . . . . . . . . . . . . . . . . . . . . . . . . . .. 32.454 
Saddle fork .  side. M. Marks . . . . . . . . . . . . . . . . . . . . . . . . .  32.442 
Sewer trap body. P. J. Madden . . . . . . . . . . . . . . . . . . . . . . .  32,451 
Spoon holder, W. H. Loonie . . . . . . . . . . . . . . . . . . . . . . . . .  32,420 
Stove. W. H. Landers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.455 
1:���� �����
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Washboard, W. E. Kirschholf . . . . . . . . . . . . . . . . . . . . . . . .  :12,456 
Wheel, traction, G. F. Conner . . . . . . • . .  " . . . .  32.457 to 32,45tl 
Whip load, Pomeroy & Van Densen . . . . . . . . . . . . . . . . .  32,438 

TRADE MARKS. 
Appliances for body wear, curative toilet brushes, 

and massage implements and appliances, A. 
T. SandelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84.425 

Canned foods. cured meats, and lard, certain 
named, German American Provision Company 34,410 

Cards, playinl<, A. Gabarro y Castello . . . . . , , 84,;)00. 34,397 
Chemical, pbarmacentical. surgical. dietetic, and 

cosmetic prodncts and preparations, certain 
named. lchthyol-Gesellscbaft. Cordes, Her� 
manni & Company . . . . . . .  " . . . . . . .  , . . . . . . . . .  34.426, 34,427 

Cigarettes und cigarette tobacco, John Bollman 
Company . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  34,407 

Cigars. Ames�Pearson 'robacco Company . . . . . . . . . .  ;·U,408 
Cutlery and tools, certain named. K. 1.'orn"blom . . . . 34,433 
Dairy products. certain  named. Anglo·Swiss Con-

densed Milk Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :M.413 
Flour, W. A. Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34,41� 
Food or as inJlredients in foods. such as meat ex­

tract. etc .. substances used as, Liebig's Extract 

239 
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Works, Camden, N. J. THE ESTERB ROOK STEEL PEN CO. 26 John St .. New York. 

I F  Y O U  S H OOT A R I F L fi I FO R S A L E-at Low Price-the following list 
Pistol or Srwtqun, you'l1 make a Dul "s of Machinery-used but short time. 
Eye by sendin" tbree 2c. stamps for 1 3  Baker Bros. Geared Drill Presses (joined\. 2 3-Spindle 
the Tdro! Hand-book ' A," 126 page. , Barnes Drill Presses. 2 Warner & Swa.ey Turret Lathes, 
FREE. The latest EncyclopedIa of 1 9-16 in. hole throu�h spindle. 2 Warner & Swasey Tur-
Arms, Powders, Soot and Bullets. Men- ret Lathes, 2 3-16 in. hole through spind Ie. 1 12-ln. ;;wlng 

cg�nNs.,C�EfIY�k� :'\�O��':�AJ: S.¥
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- Garvin Machine Co. 1 10-in. Swing Diamond Macbine 

We Defy th e Wor ld  
to produce as goo:l a ", :.eel as the Arlington & Oakwood. 
Strictly high-grade, quality. material and construction. 
unsurpassed. A marvel of beauty and �trengtb. thor-

oughly tested and fully guaran· "J:�--!" teeu. Shipped anywhere at 
lowest whole�a Ie prices 

Money refunoed it not 
as represented. 

r=�=""" No money in advance. 
535 "Arlinl!fon" 516.50 540 "Arlington" $18.50 S50 "Oakwood" $21.50 We belong to no tru�t or ('ombine-employ no agents. 

You pay but one small profit-and ·our enormous cash 
sales enahle us to give the best value ever offered. I1lu8.. 
trated Oatalogue Free· . C AS H B U Y E R S ' UNION 
162 W. Van Huren St., H- 1 3 I , Chicago, Ills'. 

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

.?:�tents taken through MUllT! & Co. receive 
spec-ial 1wtice, without cnarge, in the 

Sti¢ntifit Jlm¢ritan. 
A handsomely illustrated weekly. l .. argest cir. 
culatlOn of any scientific journal. 'rerms. $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & CO .  3 6 1 B roadway. New York 
Branch Office. 625 F S t  . .  Washington, D. C. 

Co, Speed Lathe. 1 14-ln. Swing Diamond Machine Co. 
Speed Lathe. 2 Pratt & Whitney Wheel 1'rueing Tahles. 
2 Wheel Lacing Tables. 2 Wheel Trueing Stands. 1 Rim 
Drilling �lachine. 1 Pratt & Whitney Frame DriJIln" 
Machine. 1 Fox Macbine Co. Tnbe Cutter. 1 �'ox Ma­
chine Co. Rim Washer Press. 2 D iamond Mat'hine Co. 
Belt Strappinl< Machines. 2 No. 3 Diamond Machine Co. 
Buffinj;!;' Machine. 2 No. 2 Diamond Machine Co. Buffinll 
Machines. 1 No. 5 Emery Wheel Grinder (double ) .  1 
NO. 3 Emery Wheel Grinder. 3 Gas Brazing Stands­
complete. 1 Tube Brazing Fnrnace. 

O U E B E R  WATCH CAS E M F G .  C O . ,  CANTON, O H I O .  

THE RANSOM AUTOMATIC GAS MA­
CHINE. Gas made from Gasoline. RAISSOM GAS 
MACHINE CO., 371 E. Water St., Milwankee, Wis. 
Gasoline Engines-guaranteed reliable Generator valves 
in stock to replace carbureters any make engines one to 
six H. P., $5.00. Mianus Motor Works, Mianus, Conn. 

T U R B I N ES iT Send for Circular "M." 
J A S .  L E F F E L  & C O  

Springfield, Ohio, U. S. A. 

i��� 1TYPE W H EELS.  MODELS  &.EXPERIM ENTA L WDRK_SMALLMACHI"ERY 
_tiQVELTIES 80. ETC. NEW ?D 6TE"CIL WORKS 100 NASSAU S! N .Y. 

I NV E N T I O N S  P E R FE CT E D.  
Accu rate Model  and Too l  Work. W rite for C i rc u l a r. 

PAR S E L L  & W E E D ,  1 2 9-1 3 1  West 3 1st St. ,  New Y o r k .  

C O R K  S H AY I N C S  • • . •  
0 .. HEROLD & CO., 

Lisbon, Portugal. 

I Experienced Draughtsmen wanted on mill machinery 
and machine tools. Permanent employment assured to . rapid and accurate draughtsmen, Bethlebem Steel Co., 
So Bethlehem, Pa. 

CALCIUM CARBIDE ��':n��i, 
3ii NASSAU STREET, NEW YORK. 

(A B C Cod e. )  Cab l e  Add ress : BRYAXE .  NEW Y O R K .  

P ltR�E VAP�R tAUN�Ht� 
Stock "Izes 14 to 22 foot. 

Rafe, Reliable and fully guaranteed. of Meat Company. . . . .  . . . .  . . . . . .  . .  . . . .  . . . .  . . . .  . .  .. R4.414 
�:���J'i�

o
s���

t
:d����!.

n
Ill�:l's"e�t

r
.���:.��: .�: .S��t�.: �:f& Prices $ 1 6 0 and up.  Send tor Catalog u e .  P I E R C E  E N G I N E  C O  . .  1 7  N .  1 7th Street. Racine.  W i s .  

Hostlery supplies, certain named, Murray & Com- ------------,------------------------��------
pany . . . .  " . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  34,4.31 

Iron, steel. and manufactures, certain named 
American Tin Plate Company . . . . . . . . . . 34.4�6 to 34,440 

Leads, certain named, DaVis Lead Company of 
Pittsburg . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . .  ' "  . . . . . . . . 34,430 

Ghost of the Glacier GAS ��Q GASOLINE ENGINES .-
Matches, American Match Machine c004:��� 

34,406 And Other Tales, including Makin� a Revolution. Sus� 
Medical compounds and soap. certain named. quehanna Trail .  Sculpture of the Elfs. ()nce a Pi l lar of 

WAT E. R  M OT O R.5 
B ACKU!) WAT E. R  MOT R C O .  N E.WA R K  N J U 5 A 

�'erdon & Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34,421 the World, Feathers of Fashion, and others. A dellght- MODELS & E X P E R I M E N TA L  W O R K .  
Medical compounds, certain named. Firm of E. • tul volume, beautifully  ill ustrated. Ready for distribu-
Me.l'fd�

c
e
k 
.. : 'certain 'named: ciilnmi,;a Drug 'Com: 34,420 

I tlon ahout May 1. Send 10 cents to T. W. Lee, General 
Inventions developed. Special Machinery. 

E. V. Baillard, 106 Liberty St .. New York. 
pa�y . . . . . . . . . .. . . . . . . .  , . .  . . . . . . . . . . . . . . . . . . . . . . . . . ;:U.418 Passenger Agent, Lackawanna Railro"d. 26 Exchange 
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a&
e;tieldoii:.:.: t::� Place, New York City. Edition Limited. N O V ElT I E S  & PATENTED ART I C L E S  

Packing bouse products, certain named, SWl:t & 
Company . . . . . . . . . . . . . . . . . . . .  " ' .  . . . . . . . . . . . . . . . . . .  34,411 

Papers. certain named. James R. Crompton & 
Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3':,398 

Photographic supplies, certain named. American 
Photo Chemical and Manufacturing Company. 34.3gB 
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Company. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. il.\,4.'l5 
Rubber footwear, Hood Rubber Company . . . . . . .  ". M.401 
Sbellac. Kil burn & Company . . . . . . . . . . . . . . . . . . . . . . . .. 33,429 
Shoes for ladies and children, Mi.ner, Kohlhepp, 

Giese & Company . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  34,402 
Spelter or slab zinc. New J ersey Zinc Company . . . .  34,44:1 
Stoves. runges, and furnaces, Rathbone. Sard & 

Com oany. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,434 
Suppositories, C. Ii. Sober & Oompany . . . . . . . . . . . . . .  34,417 
Telephone switcbboards and appurtenances and 

telephones. Sterling �Iectric Company . . . . . . . . .. 34.432 
Toilet articles. certuin named. Ii'. C. �'owJer . . . .  34.422 
Toilet articles. certain named, M. '1'. Rosenheim . .  34.424 
'I'oilet preparations, certain named. C. M. MaHory 34.423 
Tonic. nutritive. H. H. 'I'ebault . . . . . . . . . . . . . . . . . . . . . .  a4,415 
Vaccine, Seabury & Roedel . .  . . . . . . . . . . . . . . . . . . . . . . . . . 34,416 

LABELS . 
•• A. B. C. Baking Powder," for baking powder, 

LIquid Carbonic Acid Manufacturing (JomoRny 7,456 
• •  Blue Maiden Hair Natural White Cherries." for 

canned goods, Ullited States Printing Company 7,449 
.. Blue Ribbon Natural Penches," for canned 

,wods, United States Prititing Company . . . . . . . . .  7,452 
h Blue Tripod Natural Bartlett Pears." for canned 

goods, United States Printmg Company . . . . . . . . .  7.448 
.. C. P. Bond's Improved PhiladelphIa Liniment," 

for a lilllment. C. T . . P. Bond . . . . . . . . . . . . . . . . . . . . . .  7,459 
. . Erberol," for an·autiseptic fluid, I. ... G. B. Erb . . . . . . 7.461 
U Geo. D. Insley & Son Celebrated Ruyal Brand 

Pure Crab Meat." for canned ,;,wods. G. D. Ins ... 
ley & Son . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,454 

h Geo. D. Insley & Son Celehrated Royal Brand 
Pure 80ft Shell Crabs," �or canned goods, G. D. 
Insley & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,453 

. . Golden Vine Natural Apricots." for canned 
goods. United States Pr.inting Company . . . . . . . . .  7,450 

.. IJiquid Fruit," for soda water syrup, Liquid Car� 
bon Acid Manufacturing Company . . . . . . . . . . . . . . .  7.458 

" Martha Washington Baking Powder," for baking 
powder. Liquid Carbonic Acid Manufacturing 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,457 

" Practical Remedies," for a medicine, Boericke & 
'I'afe!. . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . .  7,460 

H Tartan Natural Select. I .. ima Beans." for canned 
goods. Umted Sta.tes Printinl< Company . . . . . . . . .  7,451 

• •  The Italian�American M'acaroni Factory, Paste 
Finissime," for macaroni, A. De Franco . . . . . . . . .  7,455 

PRINTS. 
. .  Cracker Jack." for confectionery, F. W. Ruck .. 

heim & Brother . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217 
•. Yacht Back Congress Playing Cards," for playing 

cards, Uuited States Playing- Card t:ompany . . . . . .  216 
A pri n t P d  copy of the specification and drawing of 

any patent in the fore:;:wing list� or any patent in print 
issued SInce 1863. will be furnished from thIS office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn &; Co . . 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

C n n n dian par ents may now be obtaIned by the in­
vent.ors for any of the luVen'tiOns n-amed In tbe fore­
JloingJist, provided they are simple. at a cost of 140 each. 
If complicated the COIIt will he a little more. For full 
instructions add1'ell8 Munn '" Co., 361 Broadway, New Yurko Other fu� pat.eUti mllJ a\aQ " u\ltaine4. 

L I GHT MANUFACTURI N G  & £XP£RIMENTAL WORK 

A-SHl£TMETA L S TAMPING - PUNGHES & D I ES, 
UTO M OB I L E S AND PA RT S r O R  .,AM E .  Sf'ECIAL MA CHINER Y. I N QU I R I E S  SOL I C I T E. D  

OT T O  KON I (' !>LOW- 4 �  M I C H I GAN S T  CLtVELAND,O. 

MAKE ICE CREAM I N  30 SECO NDS Best purest, cheapest. No to 
�teu'�i;�h So�!;iFe:����,; cream. Saves ice sad salt, tlasIly and operated, alway�rin order. � LIVE AGENTS WANTED. 
Polar Star Mfg. Co., 281 Levant _ Floats for Steam Traps 9" 

r .  Heri:\ules SealDless Copper Floats fU . art" tested to 300 Ibs. per sq. in. and warranted. 

. 
a: Th€' original aud only genuiue seamll'ss copper 

ttoats made. Send for No. 2 Catalogue Free. . 
lIERCULES FLOAT WORKS, ' 

SprIngfield. MBtIo� • 

THE PACIFIC 

Manufactured by Contract. Pnnching £l ies, Special .Ma­
chinery. E. Konigslow & Bro., 181 Oleneca St.,Cleveland,O. 

B R I N D I N B  M I L LS ��Ra:d�� :�t�:P�';\: 
versal Eccentric Mill. Address J . 1f. & G. F. SIllI!'­
SON, 2S Rodney Street, Brooklyn, N. Y. 

Exp erimental & Mode l  Work 
CV/". d: advice free. Wm. Gardam & Son,45-51 Rose St.,N. Y. 
Rare opportunity for a competent brass IInisher. The 
fla.nt and good-wi l l  of small manufactory of fine brl:t.l!'s 
f����:'��7;�<l�
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continue business without interruption. For sale out­
right or to be operated on shares. 

Apply to E. W. DEA KIN. Ogontz, Penn. 
MACHINJjJRY WIPING TOWELS, sweat cloths, cheese 
cloth for dynamos, se1ected wiping rags, all kinds cotton 
cloth for manufactures. Si lk towels. linen towels for 
if°t'l
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VOLN EY W. MASON & C O . ,  
Fr ict ion Pu l l eys,  O I utches & E levators 

P R O V I D E N C E  R .  I .  

D 'AMO U R  & L lTTLEDALE MACH INE  C O. 
i 3 0 VV O R T H  S T  . .  N E. W Y O R K .  
Make Models of Any Machine t o  Ol·Uel·. 

MANUFACTURE OF BICYCLES. - A 
AND 
ORIENTAL MAIL I very comprehensive article giving the det'IJ..ils of con­

struction of every part of these vehicles. With 15 en .. 
• gravings. Contained in SCIENTIFIC AMERICAN Sup­

PLEMENT, No. 90S. Price 10 cents. To be had at this 
office and from all newsdealers. 

Leav�s Grand Central Station, New York, by 

the New York Central, every nil!'ht in the year at 

9.1f), and the fourth night thereafter this mail is I 
at San Francisco, ready for delivery or transfer to i 
the steamers for Hawaii, Austral ia , Philippines , 

Japan and China. 

See the new " Round the World " folder j nst 

issued by the New York Central Lines . 

A copy will bp, .ent free, postpaid, on receipt of three 
cents in stamps, by George H. Daniels. General Pas8en­
ger Agent, Grand CeHtral StatIOn. New York. 

D .  L . H O LDEN 
S 1 3 3 6  BEACH S t .  PH I LADELP H IA  PA . 

REGEALEOR ICE MACH INES 
Sj:[ F I R s T  PA E 5( IENT I f I C.  AMER I CAN SE.PT. 2 1 3 9 9 .  �EASE PAYS EXPENSES and $rr5 

permonth. Steady position ; splf-sel-
ler : no experience !1e�r1ed.�Dd 2c for contract. 
PEASE MFG. Co •. CInmnnatI.D . . Dept. 10. 

$ 3 D S Send usyouraMrasa 
a ay ure andwewillshowyou how to make $3 ada,. absolutely sure; W6 furnish the work and teach you free: you work in the locality where you l ive. Send us your address and we wUl explain the business fully; remember we guarantee a clear p� 

fit of ,3 for E"very day's work, absolutely sure, write at once. 
IIOUL IIlANUFACTURlNG ooM Box • •  _ IIETROIT. IlIICU. 

F 0 O'S �AS A N_D 
G ��m-�

N
f�r a�l��!��toses�
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p��er. 
Largest exclusive Ga. Engine Factory In America. F.stahlished 1887. 
En1linee in stock. for "nick d�Livery in all prinQ!pal cities. 

Send Of" lUwtrated OatalO(J1U i!{o. 5. fHE FOOS GAS NGINE CO., Station A, Sprlnefield, Ohio. 



I nventors and Owners of Patents ! 
We have offices. selling agencies. and correspondents at 
every principal distributillg' p0illt tbl'ou.llhoUL tbe worldj 
a large force of travelling men in the United ::)tates, in 
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tools. etc. Correspondence sol icited. 
A M E R ICAN MAC H I N E R Y  A N D  TRADING C O M PANY. 

MAI� OI!�.E·rcE-Bowling Green Building, New York City. 
�:':���\::�-;�,h�y�����:il�ttb�:;S�I�h����l:,lf3�ir�in���t�l;����:lt.j,S�Y��I��� 

011 outOIllobile GlUlls 
in America are fa· 
milial' with the ex­
cellent points and 
durable qualities 
of the 
WINTON 

M OTOR 
CARRIAGE 

The swiftest, saf­
est,simplest, band-

Price $1.200. No Agents. �:::i�:�
d �'i:dO! 

Automobiles. Speed can be regulated at will-even by 
a novice. Economical in cost and operlttion. No noise, 
no dirt, no danger. Hydro-carbon 8ystelll. SimpliCity 
itgelf. 
TH E  WINTON MOTOR CARR IAGE CO .. C l eveland, O h i o .  

Eastern Department. 120 Broadway. New York City. 

• 

te· 
mera s 

Make pictures 2)( x 2)( inches and load In 
daylight with our 6 exposure Film Cartridges. 
Fitted with Bne Meniscus lenses and our 
Improved rotary shUllers for snap shots or ' 
time exposures. Strongly made. covered with 
imitation leather and have nickeled Bttings. 
So simple they can be operated by any 
school boy or girl, yet will produce the best 
l'esults. 

THE PRICE. 
Brownie Camera. for .)(x.)( pictures, lIoOO 
Transparent Film Cartridge. 6 ex' 

posures 2}( x ::zU. • - .15 
Paper· Film Cartridge. 6 expos"res, ::zU x 231, - - - � .to 
Brownie Developing and Printing 

Outfit. · ·  • .75 

For sale by all Kodak dealers. 
EASTMAN KODAK CO. 

Brownie circulars and 
Kodak catalog'tu fret 
at tke deal,r s or 6)1 mail; 

Rochester, N. Y. 

Drill Presses, 
Power · Hack 

Furniture and Bed Spring Mach inery. 

SpeCial Macbinery Built to Order. 
. Write for Catalogue. 

H O EFER MFG. C O . ,  

OVER 25,000 IN USE. 
EASILY PUT O N .  HAS PROVED PERFECT 

AND R E LIABLE. FULLY G UARANTEED. 

Coasting becomes 80 safe and easy you do it 
every chance you /let. Your feet on the pedals 
�ive8 perfect control of the wheel. Ladies' skirts 
keep down when co�sting. You can adjust it to 
any make of cycle. 

Our Acetylene Bicycle Lam,. is superior in 
construction LO any made. 

ritustrateiL pamphlet Qiving detailed im,f07"mation 
regarding Brake and Lamp, sent on application. 

ECLIPSE B ICY CLE CO.  
Box X ,  ELrHRA, N. Y. 
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THE driving gear of the COLU M B I A  BEVEl·GEAR C H A I N LESS in­
vites comparison with any any apparatus in which the combina­
ation of strength, lightness and certainty of correct action is 

sought for. The 1900 models are of greatly reduced weight and have 
many improvements throughout. Prices, Models 59 and 60, $60 ; 
Models 65 and 66, $75. 

The new C O LU M BI A  CHAIN WHE ELS have every improvement found 
in the Chainless models aside from the driving mechanism. Price $50. 

HARTFORD, STORM E R  and PEN NANT bicycles combine durability, 
mechanical simplicity and excellence of manufacture. Prices $35, 
$30 and $25. 

The C O L U M B I A  COASTER BRAKE saves one·third of the pedaling 
necessary in ordinary riding, and does not twist 
and strain the driving wheel. 

See Columbia and Stormer Catalogues. 

Ladies' Watches 
All styles and sizes 
are shown in our 
Blue Book- Free. 
N EW E N G LA N D  
WATCH CO. 

37 Maiden Lane. N.Y. 
149 State St., Chicago. 

CHARTER Gasol ine Engine 

USED ��\����i FOR ANY P U R POSE 

Stationnries. Port.ablps, 
Engines anll PUJUI)S. 

tIr State your Power Needs. 

J ESSOP'S STE E LTHB\�\RY 
FOR TOO LS, S AWS E TC. 

W� ..IES.SOI? 4< SONS t.:� 91 JOHN 5T. NEW YORK-

CAPE NOME, CAPE YORK" • 

• ,ST. MICHAEL, DAWSON 
A N D  ALL POI NTS ON T H E  YU KON R IVER 

:n I � E C T. 
Operating ITS OWN Fleet of First-Class Ocean Steamships 

ST. PAUL, PORTLAND, BERTHA, RAIN IER, DORA and others. 
Full Line of River Steamers on the Yukon. 

Under contract to deliver United States Mails throughout the Territory. 

First Departure, APRIL 30th, and Fortnightly thereafter. 
For new Folders, llInps an(l fu rther particulal's as to Freight and Passage, write to 

ALASKA COMMERCIAL COM PANY, 
3 1 0  SANSOME ST R EET, SAN FRANCISCO, CAL. , for all particulars. 

Ninety per CAPE NOME GOLD output will ' be dredged 
ceqt of the out and saved by'-

KROGH'S CENTRIFUGAL SAND PUMPS 
and Drake's Amalgamators. The only machines that have stood the most exacting tests of practical mIners. 

KROGH MANUFACTURJNO CO. g:�e��<;!e;��s��ifJ;�;an Francisco. 
In daily operation at the works. Builders of modern llIINING. DRAINING and IltltIGATION 

MA C
'
HINER Y of highest efficiency. Ui'"' Send for Descriptive Catalogue. 

5 cmTS A DA Y pays for 
the use of 

tbt $blmtr £utttr fitadS 
To match 12.000 ft. of 4 in. strips 
(board measul'e) sing1e fongue and 
�����;H��� i:�I'

t
tb: ���g.

m ���J 
for Catalogue, No. 22. Address 
S. J. S H I M E R  & SONS. M i llon . Pa. 

S I 
All varieties at loyvest prices. Best Railroad 

I �I:5\c&
n
�s:�fO�r'tf�,e��Oi�CI�at�

e8 �a���' I. C a � � Sewing Machines, Bicycle •• Touls. efc. Savn 
Money. Lists Free. CHICAGO ;St:ALE Cu., Chicago. I II. 

SAVAGE Hammerless Magazine· Rifle 
S M O K E LESS 

Point Blank R.ange for Hunting. 

The Only Hammerless Repeating Rifle. 

The most reliable and safest rifle ever 

manufaetured. Shoots six different cart· 

ridges adapted for large and small game. 
Ui'"' W"ite jO'1' 

'
DescripUve Catalogue A. 

SAVACE A R M S  CO. 
UTICA, ' N EW YORK, U.  S. A. 
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Our students advance in salary and position 

while 'tud�lin{!. More than 150,000 students and 
graduates have taken technical courses by mail. 
No need to leave home or sacrifice present sal. 
ary. Our own copyrighted texts are furnished. 
free. Your success is guaranteed. 

Others Have Raised Themselves. 
Devote part of your leiSUre time to the studyof 
Meckani(·ul or Archlte(�tural ltruu,(htlng, Elec-
�:��\i�C����:ll���v�t;l�lJ;,OM�I�"I��' C�::.,�!��! 
Bookkeepln,sr and StenoJlraphy BY )IAIL. 

Esta.blished 1891. Ca.pital $1,500,000. Write and t.ell ua 

wha.t proression you wish to enter. 
'J'he International {'!fll"rcapondence Schoob, 

Box 94. .. " anton, Pa. 

Instrum�nts of Pr�ciSiOn 
fol' ARCHITECTS. ENGl. 
NEERS and SURVEYORS. 

We are manufacturers 'of 

Levels, � 
Transits, 
Surveying 
Com passes. 

Throu'!h many years experience we have so improved 
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curacy and workmanship. . 
Ui'"' Write jor OWl' lavishly iUustrated catalogue. 

KEUFFEL & ESSER CO.,  1 27  Fulton St. ,NewYork 
BRANCHES : 

111 Madison St .• CHICAGO. 700 Locust st . •  ST. LOUIS. 

�he Greatest PhotolJraphic Offer 
EVER M A DE ! 

NEHRING'S 
Set of 

CONVERTIBLE AM PLISCOPES 
Put up in a neat case containing : 

1 �:�t�::'ft
al�..!�larging 1.ells. 

1 Wide Angle Lens. 
1 Tele Photo Lens. 
1 O.·thochromatic Ray Screen. 

These Lenses can be used with any 
camera made fitted with a rectilinear 

anastigmat lens. 
. Price, per set, containing the above 

Lenses : 4, x IS-$IS.OO ; IS x 7'-$6.00. 'I'be above 
lenses can also be had singh:- at $2.00 each in the (x5.and 
at $2.25 each in the 5x7. SpeCial prices will be quoted on 
larger sizes. 
U. N EH R I N G ,  Dept. S, 1 6  E. 42d St., N. Y. 

A Safe Housekeeper 
18 our Hammerless 

Sold by ... 
Hardware, Sporting Ooods 

and Oeneral Store8. 
Catalogue S for the asking. 

HAR�INGTON & �ICHARDSON 
A�MS CO., Worcester, Mass. 

PRINTING INKS 
'l'be iSCIENTIFIC AMERICAN is printed witl> CIIAS 

ENEU .JOHNSON &, CO."8 INK. Tenth ana Lombard 
Stl!.. Philadelpbia. and 47 f{ .. se St .• opp. [luane. Ne ... Yorl! 




