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The" Calender," by which the Rubber is Rolled 
into Sheets, or Pressed into Woven Fabrics, 
Making Rubber Cloth, etc, 

Pile of Huge Dredging Sleeves, Used as FJexible Two of the Largest Rubber Belts ever Manufactured. 
Connections Between the Pontoons that 
Carry Dredging Pipes. 

Hydraulic Belt-Press, in which Rubber Belting and Packing are Vulcanized Under 
Heavy Pressure. 

Huge Piece of Suction Hose, Representing Effective Combination 
of Steel and Rubber, 

The" Washer," for Extracting the Sand and Other Impurities in the 
Orude Rubber. 

The ., Mixer," in which the Rubber is Formed into a Homogenous Masi, and 
" Compounded " with Various Iniredients. 

tHE MANUFACTURE OF MECHANICAL RUBBER GOODS.-[See page 102.) 
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ECONOMIES OF SUPERHEATED STEAM IN THE 

STEAM TURBINE. 

The excellent results obtai ned with the best types of 
steam turbi nes are due i n  no small lDeasure to the fact 
that t hey are not s ubjected to the cylinder condensa­
tion which  is  a f l'l1itful  source of loss in the ordinary 
rec i p rocating e n gine l'i.nd the forms of rotary engines 
not of the turbine type. When the steam turbine is  
stead i l y  at work the interior surfaces are at virtual ly 
constant tem perature, and, for this reason, it m ight be 
su pposed that the onlygain w h ich would result  from 
the use of su perheated steam would be that due to t h e  
increase o f  thermod ynamic  efficiency, corresponding to 
the wider range of tem perature. It  seems, however, 
that in the course of i nvestigations carried out at 
Si bley College, it has been found that there is  an 
actual gai n  of about  1 per cent for every 3° Fahrenheit 
of ssperheat, w h ich is accompanied by an increase i n  
the capacity o f  the t urbine of  about 100 per cent for 
37° Fahrenheit of su perheat. It is considered that the 
causes of each of these gains from su perheating are iden­
tical, and are d ue to the removal of the friction which 
is present when satu rated steam is passing through the 
turbine.  In the latter case there is a retardation of the 
flow of the steam due to moisture i n  the form of  drops 
and mist, the moisture clinging to the walls of tho 
steam passa�es within  the turbine. This explanation 
is  corroborated by the fact that the gai n ,  as far as the 
experim ents h ave gone, i s  about proportional to the  
amount  of superheatin�. Sibloy Col lege is  to be  con­
gratulated on this the latest of many valuable truths 
w h ich have been disclosed as the resu l t  of the careful  
i n vestigations carried on under Prof. Thurston by this 
famous engineering school. 

• ·e· • 
TOOL STEEL AT THE BETHLEHEM STEEL 

WORKS. 

What is probably one of the most extensi ve tests of 
tool steel ever carried· out has recently been made in  . 
the shops of the Bethlehem Steel Company. A special 
lathe was set aside for the purpose of experimenting 
with tool steel of diffeten t  makes;,with a vie w to the. 
selection of a standard for use, 

. 
and several picked men 

were set to work testing the relative meri ts, n ot only 
of the  d i fferent tool steels then in the shop, but of all 
brands of establ ished reputation. We are informed by 
the com pan y that over 200 tons of steel forgings have 
been cut up i nto turnings on this l at ,h e, and that o ver 
$100,000 has been expended in labor and material alone 
in developi ng a new process for h ardening tool steel.  
The resu lts of the i nvesti�ation are of a very s urprising 
kind,  as may be j udged from the fact that the i n tro­
duction of this  process has enabled the company to 
speed up the main l ines of shafting from 90 to one 
of 250 revol utions per min ute. As the result of 
careful  records, made from time to time of the average 
amou n t  of metal cut per hour, per tool, throu�hou t 
the shop, it was found that the cuttin� speed had risen 
from 8 feet 11 inches i n  October, 1898. t o  25 feet 3 
inches in .January 15 of this year, a gai n of 183 per cen t ;  
a n d  that the pounds o f  metal removed per hour had 
risen from 31 i n  1898 to 137 i n  1900, a gai n  of 340 per 
cent. 

'I'he virtue of the new process l ies in the fact that it 
gives to the steel the val uable property of  retaining a 
h igh degree of hard ness even when heated to a visible 
red heat, .. i t  being possi ble with  one of these tools  to 
cut  steel at a speed so �reat as to heat up the point of 
t h e  t ube to redness, and have it continue to cut  for 
several m i nutes at this speed, leavi n g  a n  unusual ly  
smooth finish on the work as well  as cll tti ng aC(lu ratel y  
a s  t o  s ize." We are i n formed that the effect of the n e w  
harden iIl� process, which is  applied after the tool has 
been d ressed on the machine to shape, penet.rates to 
the center of the steel ,  even in the case of too ls  used i n  
the Bethll'hem shops which are 4 i llches �qllare i n  sec­
tion. W h i l e  t h e  standard brands of self-hardening 
steel are i m pro\'ed Illore or I('ss by this treatment, it i s  
preferred to u s e  a steel of special composition i n  order 
to get the Ill axim u m  results. We are f l'ee t.o confess 
that the facts as gh'en above would be sufficiently 
startling to raise a douut as to their accu racy, had they 

J ,ieutifi, !metitau. 
come from any authority less qualified to speak on the 
s ubject than the company in whose shop the tests were 
made. . . . , . 

CHINESE ARTILLERY AND THE PRESENT CRISIS. 

There would have been less astonishment expressed 
at the stren gth of the resistance developed by the 
Chinese troops if the pu blic, and, indeed, in  some cases 
the mil itary authorities themsel ves, h ad borne in mind 
the  fact that for  over thirty years C h i na has been making 
rifles and heavy cannon in her own arsenals and under 
the supervision of European officials. The Engineer, 
of London, has recently repu b l ished an article which 
was written in 1898 by a correspondent who had 
recently paid a visit to the Kian-Nan Arsenal, near 
Shanghai.  These works have been under foreign con­
trol si n ce 1870, and they em ploy 2,500 men. They are 
equi pped for making magazine  rifles, rapi d-fire guns of 
small caliber, and h eavy ordnance up to 12·inch bore. 
A number of fifty-ton 12·inch guns of the Armstrong 
pattern have been manufactured there during the past 
ten years. The correspondent states that a l l  of  t h e  
product, whether i t  w a s  in t h e  sh ape of rifles, ma­
ch ine guns, heavy ordnance or complicated g u n  car­
riages, had the appearance of  being of  exceilent 
quality. " Annually for many years past large quan­
ti ties of war material have been turned o ut here, and 
what becomes of i t  nobody knows. It is somehow 
absorbed, I am told, without the defenses of Chilla ap­
pearing to be strengthened by the process," '.rhe al lied 
forces know by bitter experience what has become 
of  m uch of this Chinese-made war material, and there 
i s  n o  question that those thirty years of work i n  the 
Kian-Nan Arsenal will prove to be a most potent 
factor on the Chinese side in determining the course of 
the portentous events w h ich are now transpiring i n  
northern China. There i s  n o  question that the small­
bore rifle and the machine gun are great levelers of 
the vaunted superiority of the so-cal led civi l ized over 
uncivil ized races. Great Britain has foun d  this to her 
cost in SOllth Africa, and the allied forces are learn­
ing the same lesson in the valley of the Peiho. 

... .. ' . 

A SUGGESTION AS TO STREET SIGNS. 

The questio n  of the size, style and position of street 
signs, particularly in the larger cities, touches very 
closely the d ai ly  life and comfort of the citizens ;  while to 
the vi�iting stranger the provision of conspicuous street 
signs is a positive necessity w hether h is  stay in the city 
be for b usiness or pleasure. We sincerely hope that 
there are DO large cities in this country that are worse 
su pplied in 'this respect than New York. D u ring the 
S trong administration a serious, and, as far as it went, 
very successful  attempt was made to supply New York 
city with suitable street signs, and many"o'f the prin­
cipal thoroughfares were equipped throughout with 
special sign-lampposts containing the name of the 
street and the n u m ber of the nearest house or bund­
ing. For reasons best known to the members thereof, 
the present government of the city has seen fit  stu­
diously to ignore this admirable provision, and the 
sfg'n-lam pposts have been al lowed to fall into disuse or 
decay; until probably one-half of them are now missing 
from the stre,et corners. I f  the present city admi nis­
tration is  anxiou s  to obl iterate these street signs, the 
least they can do is to offer some decent substitute in 
their place ; and t hey surely would not have to seek 
far for a suitable sign. We notice in a recent issue of 
Munici pal Engineering a letter from Mr. C .  H. Topp, 
City Engineer of Victoria, B.  C., stating that. that city 
is  making Ilse of large . letters, countersunk into the 
conuete walks within the stone curb, the name of the 
thorollghfare being intlerted parallel with the street, 
and w i t h i n  a few feet of the corner. The device h as 
obvious advantages, and if i t  were u sed in conj unction 
with elevated signs, it would afford al l  the d irection 
that could be desir-ed. Although sidewalk signs wou ld 
scarcely be sufficient to meet the necessities of street­
car travelers, they would form a very effecti ve sign 
for pedestrians. 

••• •• 
THE LEADING RAILWAY SYSTEMS OF THE 

UNITED STATES. 

The process of absorption of smaller concerns by 
lar�e corporat ions is fully as marked among the rai l­
roads as it is among the great manufacturing ind us· 
tries. The  growth in m ileage of the largest roads i s  
tru ly  phenomenal, and it  wi l l  surprise our readers to  
learn that  u pon this  continent there are  three separate 
systems, each of which has a total mi leage w hich 
is al most half as great as the total mi leaf!e of Great 
Bri tai n.  The largest aggregation con trolled by any 
one company is  that of the  New York Central Rail­
road, w h i c h  totals 10,410 miles ; making a very close 
second is the Pennsyl vania system with 10.392 �qllare 
miles, while th e  great Canadian Paci fic . Overland 
route and connections total 10,018 mi les. Another 
tra[J�-continental l ine of almost equal size is the Sou th­
em Pacific, which owns and con trols 9,362 mi les.  
There are- fou r  companies controll ing from 7.000 to 
9,000 m i les ; se\'en compan ies cont.rol l ing from 5.000 to 
7.000 miles ; th ree cOlllpanies fro l ll 3,000 to 5.000 miles, 
and nine companies cont rol l ing from 2,000 to 3,000 
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miles of track, the total mileage controlled by 
twenty-eight com pan ies  being nearly 150,000 mi les. Of 
the five great trans-cout i n ental companies, the Canadian 
Pacific and the Sou t hern Pacific with over 10,000 and 
9,000. miles respectively are by far the largest. The 
Atchison. Topeka and Santa Fe comes next with 7,880 
m iles, fol lowed by the  Union Pacific w ith 5,584, the 
Northern Pacific with 5,449, and the Great Northern 
with 5,201 m i les of track. 

• • • 
THE ENTRANCE TO THE M ISSISSIPPI RIVER. 

It is a fact, perhaps not generally known,  that one 
of the principal objects which led to the purchase of 
Louisiana in 1803. was to obtain control of the out­
let to the �reat central basin of the Mississ ippi Ri\'er 
with its 15,000 m iles of navigable waterways. Com­
mencing in 1837, the government of the United States 
made at different times more or less serious efforts to 
increase the depth of the channels at the delta 
mouths, which ranged from 8 to 15 feet. The resu lts 
obtained, however, were not permanent. It was in 
May, 1875, that Congress awarded a contract for the 
deepen ing of the Southern Pa�s to the late Captain 
.James B. Eads, for a SlIm of $5,250,000, payments on 
which were to be m ade only as results were secured . 
In the face of patural difficulties and political opposi­
t iun,  w h ich would have staggered a less reRourceful and 
resolute man, Captain Eads verified the correctness 
of his theories by securing a channel 26 feet deep 
and of 100 feet surface width. This channel has been 
maintained and is  still available for navigation; but  
the t wenty-five years' contract having now expired by 
l imitation, and the draught and size of vt:ssels havi ng 
greatly i n creased in the i nterim,  the country is con· 
fronted with the problem of immediately provid i n g  
add itional channel facilities. 

On .June 7 of last year, the Board of Engineers re­
ported a project for securing a channel of 35 feet depth 
and adequate width throu�h the South western Pass of 
the Mississi ppi River, '.rhe plan consisted of two 
paral lel, straight jett ies, placed 2, 400 feet apart, which 
were to commence on t h e  seaward slope of the bar and 
i n  about 30 feet· of water, and to extend for about seven 
m i les u p  the pass, the total esti mated cost of this i m­
provement being $13,000,000, while the estimate for the 
extension of the jetties and 'for mainten ance i s  equal to 
an interest of three per cent on $13,000,000 more. The 
plan being purely a tentative one, a second board was 
appointed, which on .Jan uary 11 of this year ad­
vised that the main reliance shou ld be placed upon 
dredging. assisted by a bottle 01' coffin-shaped plan of 
j etties which would aid in m aintaining the chan nel. 
T hese,· jetties were to be about three or four miles i n  
length ; were t o  extend out t o  the 20-foot depth of 
water on the outer slope of the bar ; and their distance 
apart was to vary frolll 7,000 feet at their greatest 
diaineter to about 3,000 feet at the seaward entrance. 
it is evident that a nat ional work of im provement of 
this magnitude, costing, according to the first estimate, 
$26,000,000 for construction an d maintenance, should 
receh'e, as regards its engineering features, the fullest 
in vestigation before a pile is driven or a yard of sand 
removed. 

The problem of maintai ning a channel at the en­
trance to a river l ike the Mississippi, which brings down 
annually and deposits at its mouth enormous volu mes 
of sand, has been the su bject of a vast amount of 
study and careful experiment by engineers who, l ike 
Captain Eads, have made a specialty of this class of 
work ; and the elements of the problem are fairly wel l  
understood by the public a t  large. A s  long a s  the 
etHuent waters maintain a certain velocity, the si lt  is car­
ried along in suspension; but as soon as the outflowing 
waters spread out at the river mouth,  the curren t be­
comes slack and the sil t is deposi ted, choking the chan­
nel and red ucing its navigable depth. The contour o f  
a natural channel, such a s  the Southwestern Pass of  the 
Mississi ppi,  shows a decreasing depth unti l a min imum 
is reached at the crest of the bar, which wil l  usual ly 
be found extending approxi mately at r ight angles to 
the course of the channel, and parallel with the sea· 
coast. After passing the crest of the bar, the depths 
decrease somewhat rapidl y  to deep water. The ob­
ject of parallel jetties is to confine the effillent water and 
cause it to flow with sufficient rapidity to keep the silt 
in  suspension until it is carried past the mouths of the 
jetties and out to deep water beyond the bar. Unfor­
tunately, a parallel jetty system fails in two particu­
lars. In the first place, it  merely pushes back the bar 
further seaward, necessitating the constant extension 
of the jetties to cut through the fresh bar thus formed ; 
and, in the second place, it not infrequently occurs 
that an inner bar is formed within the jetties them­
sel ves. 

We h ave recently received from Professor Hau pt, 
whose work in con nection with ri vers and harbors i s  
wel l I{nown, a pamph let i n  w h i ch he su�gests an alter­
native scheme for the MiSSissippi River i m provement 
w h i ch is wel l  worth y  of consideration ; particu larly 
.\S its princi ples are based upon the laws which gov­
ern the ccnforlllatlOn of t h e  natural bars and channel 
ways of  ri vet's. The whole paper. w h i ch i s  accom pani­
ed with illustrations and d iagralll8. i s  published in the 
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current issue of the SUPPLEMENT, and only a brief 
d escription of the principles advocated is  possible 
here. 

According to Mr. Haupt, there are other agencies at 
work in a stream bel;ides the mere volume and velocity, 
w hich tend to create and maintain deep channels, as 
may be seen by a study of the bed of the Mississippi 
River at the delta. It is found that wherever the 
course of the river passes from a tangent to a curve, 
there is  an immediate i ncrease in  the depth of the 
channel, which wil l  be found to follow closely the con· 
cave hank. Not only is a deep channel formed close to 
the concave bank of the river, but the silt is thrown 
over to the convex shore, which shallows gradually 
from the point of greatest depth to the opposite bank. 
The sand is  continual ly  being washed out from one 
s ide of the river, and thrown up on the other. It  is 
claimed by Mr. Hau pt that if  these natural conditions 
were reproduced at the Southwest Pass by building a 
single j etty with a curve of normal radius,  the same 
results would be obtained. The o utflowing and in­
flowing water i m pinging upon the jetty would main­
tai n  a constant depth of water in its proximity, and 
the surplus water would flow at reduced velocity over 
the col lateral bank, depositing the silt and forming a 
shoal which would answer the purpose of an art ificial 
jetty. .. A single, concave, curved jetty so placed as 
to encroach gradual l y  upon the path of the stream, 
produces a compression which causes deflection of the 
water and deep erosion of the sand, thereby creating 
a chan nel parallel to the axis of the  j etty, and also 
building a natural levee by the lateral transportation 
of  displaced material." 

The proposed jetty would start from the eastern 
point of the Sou thwestern Pass ; and would extend 
n early two miles in a practically straight li ne, paral lel 
with the axis of the flow of the ri ver, and at a proper 
distance from it ; thence it would curve to the north­
west, with a radius of 4� m iles, for a distance of about  
2 miles and end at the 30-foot depth of water on the 
outside of  the bar. 

It is esti mated that the depth of water which would 
be attain ed by a reaction jetty of this type would be 
40 feet. Having in view the enormous cost of either of 
the plans suggested by the Boards which have reported 
upon this project, there can be no question of the 
superior econ omy of Mr. Hau pt's single-jetty system. 
If, after the jetty was completed, it was found that, 
owing to u nexpected conditions ontslde the ri ver 
mouth that did not exist in the river itself, the reac­
tion theory did not hold, it would still be possible to 
obtain all the advantages of the other system by build­
ing another jetty paral lel, and concentric to the fi rst. 
It is not likely that if it  were fonnd necessary to com­
plete it  as a double jetty, the slight c nrvature would 
produce any harmful effect upon the structure. 

• •  I • 

IRRIGATING THE SUGAR PLANTATIONS OF HAWAII. 

Sugar is  the paramount staple of tl::e Hawaiian 
Islands. In  1898 the amount prod uced equaled 2,224,-
825 short tons, and with the opening of projected new 
plantations the production will  be doubled. With the 
absorption of the country by the United States, and 
contin uance of the present commercial conditions, the 
industry is favorably affected.  There are now forty­
nine  i ncorporated companies, with a paid-up capital of 
$68,812,000. 

The Hawaiian Islands are peculiarly adapted to the 
culti vation of the cane. The climat.e is semi-tropical. 
The soi l ,  volcan ic, of exuberant ferti lity, and the 
rainfal l-an essential feature-copious and fUlly ade­
quate to the enormous requirements of the plant ; the 
q u antity necessary for the cultivation of the sugar 
cane is prodigious. Upon the Oah u plantation , near 
Honolulu,  there are thirty-six artesian wells, 12 inches 
i n  d iameter, varying i n  daily capacity from 1,000,000 to 
2,000,000 gal lons, a l l  required to supply the plantation 
of 10,000 acres. E\'ery day 10,000,000 gallons are neces­
sary for each 1,000 acres. Twelve vertical inches of 
water each month have to be pumped on these thirsty 
fields, which have to be flooded every ten days. The 
present yield of this plantation yearly is 18,000 tons, 
which ulti m ately will be increased to 40,000 tons. 

Though the annual rainfall of the island of Oah u is 
70 i nches, dependence is placed upon the wel ls alone. 
The soi l of al l the islands has a foundation of porous, 
volcanic rock, ovel' which has been deposited seven or 
eight feet of loam, the product of ages of dllcaying 
vegetation . It is  consequently easily drai ned and 
quickly absorbs the h eaviest rai nfal l. A few h unrlred 
feet below the surface are inex haustible suppl ies of 
w ater, and at n o  time have the wells fai led to pour 
forth their wonted streams or to becom e  reduced in 
their normal 

'
level. Even when the surface rain fall 

has been less, the well" have never yet been affected i n  
the least. 

. 

Taking three of the best known plantations of the 
island of Oah u-Oahu Sugar Company, Ewa Plan ta­
tion. and Waialua Agricultural Company, aggregating 
-50.000 acres-the total n u mber of pumping plants are 24; 
wells, 108: and the daily amount of water required, 
196,000,000 gal lolls, pumped to a height of 550 feet i n  

some instances, a n d  from that down to levels a s  low as 

60 feet. In the island of Oahu there are altogether 209 
artesian wells, supplying yearly 44,000,000,000 gallons, 
and scientific calculations prove that, deductin g  the 
natural loss from surface drainage and evaporation from 
the 600 square miles of the island, at least four·fifths of 
the yearly surface rainfall passes away without render­
ing any service to agriculture whatever. 

The opening up of the new Olaa plantation, ·on the 
island of Hawaii, has demonstrated the existence of 
h uge reservoirs on the slopes of the volcanoes of Mauna 
Loa and Mauna Kea, from which an i mmense and in­
exhaustible flow of water is to be obtai ned. The plan­
tation embraces 19,500 acres, located on the east side of 
the island, and encloses a strip 4 X 15 miles i n  dimen­
sions, at an altitude ranging from sea level to a height 
of 2,000 feet. The average annual rainfall varies frOID 
160 to 200 inches. Along the slopes are found swampy 
places, where the interior waters have appeared above 
the surface, and occasional l y  flowing spri ngs, suggest­
ing h idden sou rces of water supplies. Exploration re­
vealed a promising site for tunneling into the side of 
the mountain, and soon a great increase in the flow 
was encountered. 

The use of dynamite demolished the walls of the 
reservoirs, and great floods, of  water resulted. No.1, 
tapped May 15 of the present year, has regularly sup­
plied 5,750,000 gallons daily, and No. 2, 4,250,000 gal­
lons. United, these strepm s will be cond ucted to the 
mil l  of the plantation by a liume and used in transport­
ing cane from the highest portions of the plantation to 
the site where it  is manipulated, a rlistance of 15 miles. 

The enormous rainfal l of the island of Hawaii, COID­
pared with others of the group, is  easi ly explained. 
'rhe evaporation is great, and the humid air, driven 
by tlle prevailing northeast trades against the lofty 
range of mountains, of which Mauna Loa, 13,675 feet, 
is the dominating sUlll m i t, is condensed by the extreme 
cold of t hese high altitudes and falls to the ground.  
The reservoirs are great bubbles in  the earth formed 
during volcanic eruptions. 

The discovery of these water reservoirs h as greatly 
stimulated sugar planting i n  Hawaii. 

• • • 

NEW FORM OF CELLULOSE. 

A new f(,rm of cellulose has been recently discovered, 
which possesses wlin y  valuable properties. T he chemi­
cal designation of this new body is the soda salt of 
celiulose-xanthogenic, acid ; it is often designated by 
the name xanthate of c�lIulose, or  viscose. The dis­
covery of the body is due to the researches of Messrs, 
C ross, Revan and Bead le, the fundalqental action beinoo 
that of the alkali upon celiul08e : t hese have no act.io� 
if they are sufficiently di luted with water, and have no 
other effect than that of bleaching the cel lulose ; when 
concentrated, however, they act energetical ly and give 
a welie·defined cOllij;'ound of cel lulose and alkali. In 
order to obtain the viscose from an alkali-cel lulose, the 
latter must be subm itted to the action of carbon disul­
phide. A combination is formed, and the body at first 
swells up, being converted by degrees to a gelati nous 
mass, which gives a homogenous solution in  water. 
The process is thus very simple ; the cel l ulose is tritu­
rated in a mortar, whi le  stil l  somewhat wet and i n  
short fi bers, with soda lye, which is poured in  little b y  
Httle. The matter, is  t h e n  placed i n  a closed vessel 
with a smal l quantity of ca�bon disulphide for three or 
four hours, to obtain the viscose. This body some­
what resembles glue in appearance, being more or less 
thick, according to the quantity of water it  contains ; 
it is remarkable for its viscosity, whence its name. It 
is strongly colored, but the coloration may be changed 
by the add ition of pigments. The property of vis­
cose wh ich makes i of especial val ue, is that at the 
end of a certai n tillie, often but a few hOl1rs, it forms 
an i nsol uble gelatinous m ass, which becomes compara­
tively hard and washes perfectly.  It may be moulded 
into different forms or spread in a thin layer upon 
wood, paper, fabrics, etc. The various uses of this 
product are apparent ; the i nsolubil ity of the varnish 
may be increased by dipping it  into a concentrated 
sol ution of sal t, a lum,  etc. It is probable that viscose 
will render service in the fabr ication of artificial leather 
or vegetable silk. 

. ..... 

INTERNATJONAL MINING CONGRESS. 

One of the most interesting of the international con­
gresses held at Paris has been that relati ng to mines 
and llIetall urgy ; its president was M. H aton de la 
Goupi l l itlre, Inspector-General of Mines. The open­
ing and closing sessions were held in  the Palais des 
Congrtls of the Exposition, and the remainder at the 
rooms of the Societe d'Encouragement de I'Industrie 
Nationale. A large number of delegates from the dif­
ferent nations were present,  and from an ind ustrial 
poi nt  of view the results of the congress have been 
cons idered of great i mportance. In the opening ad­
d ress the president referred to the great progress real ­
ized i n  the met.al l urgy of i ron and steel , and co-opera­
tion of the d i fferent Rciences in the final results of 
which the expression was to be found in the numer

'
ous 

reports which had been prepared to  serve as a base for 
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the discussions. Among the papers of especial interest 
may be mentioned tbat of Prof. Weddind, of Berlin,  
who treated the magnetic separation of ores. M. Hu­
bert, Chief Engineer of the Belgian railroads, gave the 
results of the progress accomplished in the direct use 
of  blast furnace gases in  the p roduction of motive 
power. M. Babu, Professor at the Paris School of 
Mines, showed what had been realized i n  the manu fac­
ture of special steels with manganese, chromi um,  
nickel , etc. A remarkable study was presented by M. 
Hartmann, Chief of the Arti llery Works near Paris, re­
latin g  to the phenomena which accompany the defor­
mation of metals when worked. The different studies 
of coke furnaces are worthy of note, and those on the 
mechanical installation of metallurgical works, trans­
portation of slag, methods of charging and discharg­
ing raw material and products, the use of electricity i n  
mines, a n d  others. M .  Bousquet, a prominent engi­
neer of the South African region, made a communica­
tion of great interest on the progress of the metallurgy 
of gold and the cyanu ration of ores in the Transvaal. 
In order to handle the large amount of material which 
was presented, the congress was divided into special 
su b-sections for the study of the various mining and 
m etallurgical questions ; the reports on the different 
subjects were prepared in advance, in order to give an 
exact basis for the discussions and to limit them to the 
essential points. The resum(i of the reports and dis­
cussions of the congress wil l  give an exact account 
of the present state of these ind ustries. 

DEATH OF DE WITT CLINTON HASKIN. 

DeWitt C l inton Haskin died July 17, 1900, at Bu ffalo, 
N. Y. He was born in 1824 and after varied adventures 
in his early career, he started to bui ld  the Cal iforn i a  
J>acific Rai lroad line, connecting t h e  city of Marysville 
with San Francisco ; a short line connected Sacramen­
to with the main line. He then built the California 
Pacific Rai lroad line, which was completed in 1869, after 
which he became engaged in mining in Utah. In 1872 
he came to New York and while crossing the Hudson 
River during a fog he realized the advantages of a tun­
nel under the Hudson. H e  immediately began opera­
tions for the construction of such a tunnel, the nature 
of the m aterial being a fine quicksand silt. He found 
that methods different from those adopted at that 
t ime would h ave to be used. He conceived the idea of 
utilizing compressed air to balance the weight of the 
water and silt u ntil  masonry could be put in . He 
then took out patents covering the pneumatic pro­
cess. H is idea at that time met with great opp03i­
tion by those fami liar with tunnel construction . Af­
ter years of persistent effort Mr. Haskin demonstrated 
that his plan was practicable, although the work was 
never completed, owing to financial complications. 

CAVIAR. 

T wo distinct varieties of caviar are manufactured in 
Russia, the granulated and pressed forms. The granu­
lated form is obtained by passing under pressure 
through a fine-meshed sieve; the small eggs pass intact, 
but the envelops are retained in the sieve. To these 
pure salt is  added in  the proportion, of fi or -iT) ; it  is 
intimately mixed with the eggs by means of a kind of 
wooden spoon. 'l'he caviar is then ready for consump­
tion ; it is packed in round metallic boxes of 1� to 5 
pounds, enveloped in parchment for transportation. 
The pressed caviar keeps better than the granulated 
form. To obtain i t  the fresh caviar is treated with a solu­
tion of salt at 25° Baum(i until  the eggs have acquired a 
certain degree of hardness_ This operation requires con­
siderable skill and experience ; if allowed to stay in the 
solution too long, the caviar will  be too salty, and i f  not 
long enough, the eggs cannot be preserved. The caviar 
is then put into small sacks, which are pressed under a 
screw-press to drive out the excess of salt. It is packed 
in harrels con taining up to 1, 000 pounds, or left in the 
original sacks, which measure 8 by 20 inches. The 
average export of pressed caviar for the three years, 1896 
to 1898, has been more than 3,000 tons, representing a 
value of $1,400,000. 

• Ie • 

TELEGRAPH LINE IN GERMANY. 

In Germany the establ ishment of a new telegraph 
line between that cou ntry and England has been con­
sidered, and an addi tion of $500,000 to the budget has 
been demanded for this p urpose. Since the laying of 
the fourth cable in 1896 the n umber of t€iegrams has 
contin ued to in crease, this n umber bei ng 1,86'1,868 in 
1895 and 2,465,613 in 1899. As a result, the crowding of 
the li nes has been prej udicial to the com mercial in­
terests, an d accord ingly the establish ment of a fifth 
line was fou nd necessary. The new cable, of four con­
d uctors, w i ll start frolll Borkum and end at Bacton, 
Norfol k :  it wi l l  be constructed and laid in concert 
with the British telegraph admi nistration , and wil l  
u nite al l the m ost recent improvements in the tech­
nique of submarine cables. The Hpense will be eup­
ported in COlll lllon, except for the j uncti o n  lines pro­
ceeding frolll' the terminal station s, which will be 
borne by the respective governments. 



100 
A CURI('l1S CASE OF SKIN·SHEDDING. 

A resident of Clark County, Missouri, Mr. S. O. Bus­
kirk, has shed his skin annually since his birth, 
which occurred in 1850. He is well-built, robust and 
agile, and was never ill .  He takes very little medicine 
for the annual attacks when his epidermis is shed. 
Physicians have tried to prevent this exfoliation, but 
they have been unsuccessful, and Mr. Buskirk, notwith­
standing the fact that the operation is  disagreeable 
and debilitating, has decided that he will  not make 
any more attempts to prevent it by m edical means. 
The operation requires several days, and for the last 
five years has begun exactly on June 27. Prior to that 
time it  carne either in  July or August. About a month 
is consu med in  discarding the old cuticle and the 
appearance of the new. D uring this time the finger 
and toe nails become loose and are discarded, new 
nails come in, and more time is  required in  growing 
the nails to maturity than is ordinarily needed. After 
the old skin has been shed he says that he feels like 
a boy of eighteen. The discarded cuticle looks like 
thin, white rubber gloves. 

Our photographs show the remarkable peeling of 
the hands. The peeling begins at the root of t·he fin­
gers and gradually spreads i n  all directions. The  
hardened skin begins to  break away from the new 
skin which is forming underneath, and if it is tapped 
with a lead pencil it gives off a sharp sound like that 
caused by striking a piece of celluloid or stiff leather. 
By opening and closing the hands often the skin parts 
along the edge, and then by helping along the process 
with a pen knife, the piece comes off whole. He has 
several interesting souvenirs in the form of patches of 
skin which he h as shed from h is hands and feet at 
various times, and in every instance they present per­
fect outli nes of the members from which they come. 

The thick, callous-like skin from the hands retains 
its lines, and this remarkable case tends to disprove the 
entire theory of palm istry, being evidence that the 
lines of the hands change with time and are not un­
alterably preserved, as has been supposed. A piece of 
the skin taken from his right hand when h e  was ten 
years old shows that the general conformation of the 
lines correspond with those of his hand to-day. Still, 
the new lines are longer now than then, making al­
lowance for the growth of the member as a whole. 
Fully a third has been attached to the length of the 
famous "life" line. Evidently nature had decided 
to increase Mr. Buskirk's span of life. This is not 
altogether surprising, as his father is now one 
hundred and three and his grandfather died at the 
age of one hundred and ten years. 

THE MARSH MOTOR CYCLE. 
BY ALONZO R. MARSH. 

The Marsh motor cycle, of which the accompa­
nying photograph (Fig. 1) is a good il lustration, 
weighs, when ready for the road , 60 pounds. 

The motor, shown in  the engravings Figs. 2 
and 3, is of the four-cycle jacketless type, u�ing 
gasoline as fuel. It weighs 20 pounds, is  14 inches 
high by 4 inches w ide. The crank case is 7 inches 
i n  diameter. The cylinder is 1.% inches in dia­
meter and 2�-inch stroke. The outside or circum­
ferential part of the crank case or base is an 
aluminium caEting, carefully machined to receive 
the cylinder and the side disks. Tile latter are 
made of steel and contain the bearings. This 
base is fitted with a filler conveniently located on 
the front side above the center, through which 
the lubricating oil is ad mitted. It also has a drip 
in the bottom, through which this oil may be 
charged. 

By looking at Fig. 2, which is a side view of the 
motor, it  will be seen that the cylinder, 
which is made of cast-iron with the usual 
corrugations, is fastened to the base with 
six scre ws. 

At the extreme left is the ignition plug, 
which screws into the combustion cham­
ber. The fixture, which may be seen 
directly under the plug, i s  a lug by 
which the upper part of the motor is 
fastened to the seat post, and through 
which the exhaust passes on its way from 
the cylinder to the muffler. Directly on 
top of the combustion chamber may be 
seen the casing of the induction valve, 
which is nickel-plated, while directly 
under the combustion chamber may be 
seen the exhaust valve-stem and the 
spring which closes the same. The fix­
ture on top of the cylinder is  the com­
pression re lief-valve. 

On the left-hand side of the motor 
are located the gear and cam for operat­
ing the exhaust-valve and also the ignition 
device. These are inclosed in  an oil-
tight case.. On the left-hand side is the sprocket which 
drives the rear w heel. In Fig. 2 may be seen, on the 
left of the crank case, a fiat projection. This corres­
ponds to a lug on the seat post tube, and is tapped to 
receive four 4-inch I!Icrews, which is a part of the 
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fastening that holds the motor in place. The great 
feature of this motor is the construction of its bear­
ings, which are so arranged that it has a large 
amount of bearing surface and stil l  is less than 4 
inches wide over all, which permits of its being placed 
between the cranks of any ordinary road wheel. 

By examining the photogrp.ph marked 1, the posi-
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tion of the motor is clearly seen, it being located in the 
angle of the frame i n  front of the seat post and just 
above the hanger sprocket. The motor reSUIlles the 
same angle as the seat post tube, and is fastened to i t  
a t  the back o f  the base and also a t  the back o f  the 
cylinder. 

The pedal side of the rear hub is fitted with a coaster 
brake, the motor side bei ng fitted with a 32-tooth 
sprocket, 1-inch pitch, and %-inch wide. The sprocket 
on the motor has five teeth, which allow the same to 
revolve 6! times to one turn of the rear wheel. As the 
rear wheel is 28 inches in  di .ameter, the motor runs a 
little over 2, 300 revolutions per minute when the cycle 
is making 30 m iles an hour. 

The valves and ignition device of this motor aTe cor­
rectly proportioned and carefully made, and with the 
chain removed from the motor, it will reach a speed of 
5, OOOrevol u tions a minu te wi thout missing an explosion. 
The motor chain may be adj usted by moving the rear 
wheel back and forth in the jaws in which it hangs, 

Figs. 2 and a.-DETAILS OF ENGINE. 

Fig. l.-MOTOR BICYCLE. 

while the pedal chain il!l adjusted by turning the ec­
centric around in the bottom bracket. 

The cylindrical box to be l!Ieen in the forward part of 
the fra me is the �park eoil, whiie the tube on the top 
of the frame, just forward of the saddle, contains four 
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cells of dry battery, which are only 11 .. inches i n  di­
ameter by 1% inches long, and weighs complete, case 
and all, 1� pounds. A coi l and a set of these batteries 
will  last nearly 500 miles, w hich is an i tem that de­
serves some notice, as it saves carryin g the bulky 
batteries ordinarily used, which weigh from 12 to 15 
pounds. 

On the rear of the saddle post may be seen the fuel 
tank, which holds a quart-th e  amount of fuel that 
we have found necessary to run nearly 100 miles. The 
fixture to be seen on the righ t-hand side below the fuel 
·tank is the carburator, which is of the vaporizing type 
and is  automatic in  its operation. It can always be 
depended upon to give the right mixture of gas and 
air, and as m uch as the engine can use at all times. 
It is securely fastened to the seat mast by a suitable 
l ug. 

The fixture to be seen on the left· hand side of the 
cylinder is an air-scoop, which sends warm air to the 
carburator. At the rear of the seat mast, bet ween the 
base of the motor and the rear wheel, may be seen the 
tnuffler, which is made from brass tubing, 2 inches in 
diameter and 7 inches long, and is lined with asbestos, 
being perforated with a number of small  holes on 
either side. The m uffler is very efficien t, m uffling the 
exhaust so that it can scarcely be h eard. It will  be 
noticed that the makers have used the seat post tube 
to convey the exhaust from the cylinder to the m uffler, 
the exhaust passing into the tube from the cylinder 
th rough the fitting by w hich the upper part of the 
motor is connected to the frame. This saves the use 
of a separate exhaust pipe, which would be in the 
way, and help to make the machine appear compli­
cated. 

On the top tu be, j ust above the spark coil, are lo­
cated the handles by which the machine is operated, 
two in n umber, one on either side. The handle on the 
right-hand side is connected to the ignition timing de­
vice, as may be seen by a steel rod which seems to 
leave the bottom of the spark coil in Fig. 1. By rais­
ing and lowering this handle the ignition may be 
varied to take place at any poin t  from the beginning 
to %: stroke, and with the gas full on, this will vary 
the speed from the fastest clip down to 3 or 4 miles an 
hour. The handle on the left side operates a valve i n  
t h e  gas pipe between the carburetter a n d  the motor, 
and w ith this the speed may be varied to either ex­

treme, or the motor entirely shut off. 
The grip on the right-hand side of the handle 

bar operates a switch, by w hich the motor can be 
instant ly shut off, by simply t urning if; of an inch. 

To start the machine, first place the h andles, 
gas and ignition in mid-position, then mount the 
�ame as the ordinary bicycle. Upon regaining 
the balance, turn the switch gri p, the motor then 
takes hold, and feet may be allowed to come to 
rest at the position which best suits the rider. 
The speed may then be regulated by means of the 
gas and ignition-handle as best suits the opeJ'ator. 

This motor cycle is the result of considerable 
hard work, the experimenting covering a long 
period. Fi rst, the motor was hung over the front 
wheel and fastened to the fork sides, and was 
found to be very im practicable. The extra weight 
being placed so high, and as it  had to be turned 
every time with the handle bar, it made the m a­
chine very hard to steer, especial ly goi ng slow i n  
a b a d  place, o r  among teams i n  a crowded street. 

Next the motor was tried behind the rear wheel 
on a line with the hub, but it was found impossi­
ble to fasten it securely without adding almost as 
m uch tubing as was necessary in the main frame, 
which, besides the extra expense, makes t he m a-
chine very ungai nly in appearance. At this point 

a machine was exam ined that had the 
motor placed in the space occupied by 

the CJ'ank h anger of ordinary cycles, and 
without pedals. This machine, when 
once started, and when running be­
tween 10 and 30 miles an hour, worked to 
perfection, its only drawback being to 
get it started, even on the level, as you 
had to make a rnn with it  and then 
mount, and at the same time be start­
ing the motor. If the motor missed 
eit.her of the first t wo or three explosions 
it  would stop, and the operation would 
have to be repeated sometimes six or 
eight times before the mach ine could be 
gotten under way, it being almost illl ­
possiblll to start up hill .  After having 
h ad the aforementioned experience, ami 
having studied the matter thoroughly, 
i t  was seen conclu si vely that the only 
way to place the motor from any prac­
t ical poin t  of view was in the angle of 
the frame j ust over the crank hanger, 
in which it would have a solid founda­

tion comparatively low down and high under the rider. 
The trouble was then to make thfl motor narrow 
enough to go in this space without sacrificing its wear­
ing surface. The designer finally succeeded in making 
a motor that, taking the initial pressure of the explosion 
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to be as high as 600 pounds, hal!! bearings of the same 
proportions as the best marine practice in steam en­
gines, and to be of the aforementioned width. After 
having run this  motor over 1,000 mi les it was taken 
apart and carefully examined. Not the sl ightest sign 
of wear could  be noticed, and it  is  bel ieved that this 
motor wi l l  last from eight to ten years, with ordinary 
use and reasonable care. This ma-
chine will carry any r ider of average 
weight from 3 to 30 miles an hour 
and up any ord inary h ills, without 
the use of the feet.  

_ ._. -
NEW FORM OF ELECTRIC 

AUTOMOBILE . 

This  autoIllobi le  was constructed 
by Mr. D.  L. Davis, superintendent 
of the Salem Electric Light Com­
pany, of Salem,  0 . ,  who has been 
en gaged i n  work upon it for the 
past thirteen months. Its trial  trip 
h as been madE'. and we are told it 
proved most satisfactory in its work­
i n gs. In th e construction some n e w  
ideas have been carried o u t  that 
are departures from those adopted 
by the American man ufacturers of 
horseless vehicles. T h is new auto 
has a wheel b ase of 54 inches, and, 
owing to its different construction 
from other vehicles, its body is 
small and lower than customary, 
and the batteries of 40 cells are be­
low tlIe axle l i ne, thus doing a way 
with the c lumsy and top-heavy ap­
pearance of many horseless vehicle". 
The wheels are of steel, w i th heavy 
rubber tires inflated. Two spr ings 
only are used, one on either s ide  of 
the body and d irectly beneath the 
passengers, This feature proves a 
success, as the carriage is easy rid­
ing. In the application of power is 
where the auto differs radical ly 
from American machinAI'! generally. 
'1'he power is supplied by t wo one­
horse electric motors, which are con-
nected with the front wheels, work-
ing i ndependently of each other. The vehicle is also 
steered b y  the front w heels, which swing on pins close 
to the i nside of t he wheels, carry ing the mot.ors back 
and forth with them, the connection being made with 
brass contact plates which al low for the swing of the 
wheels. T h e  frame work is of tubing, which is carried 
from the body up to the top of front axle, and through 
this tubing is carried the wiring from the batteries to 
the motors. The brake is stationary, the wheels being 
drawn u p  to the shoe when brake is applied. The 
reversing lever also applies the brake. The general 
appearance of the vehicle is handsome, owing to its 
compact construction. Its weight is about 1 ,400 
pounds. 

• 1 . ,  • 
THE MOST POWERFUL LOCOMOTIVE EVE R  BUILT.  

Judging from the accom panying i l lustrat ion of the 
latest locomotive to hold the record for size, weight, 
and power, there is at present n o  evidence that we 
have reached the limit of possibilities i n  these gigantic 
engi n es. One would have t hought that w i th a l i Ill ita-
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tion of gage of 4 feet e� inches, and of height of 15 to 
16 feet, the extreme size had been reached in such 
engines as were built by the Baldwin Company for the 
Lehigh Valley road, or by the Brooks Company for 
the I l linois Central Railroad. Yet a comparison of the 
principal dimensions of these two engines, and of the 
big locomotive constructed for the Un ion Railroad 
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COMPARISON OF RECENT POWERFUL LOCOMOTIVES. 

Railroad . .  , . . . . • •  ; . P. B. & L. E. Union Rail· IlIinOis cen. / 
road tral Lehigh Valley ------ -- -- ----- ------

Builders. . . .  . . . . . .  Pittsburg Pittsburg Brooks Baldwin 
Size of cylinders . . . 24 x 32 in. 23 x 32 In. 23 x 30 in. 18 and 30 x 30 in. 
Total weight. . . . . . 250,300 lb. 230,000 lb. 232,200 lb. 225,OS2 Ib. 

Total weight of en­
gine and tender 391,400 lb. 834,000 lb. 364,900 lb. 346,000 lb. 

1-----
T r �a�!J vo� f5\��� 

cent of adhesive 
weIgh t . . . . . .  . .  . 56,300 lb. I 52,000 lb. 48,300 lb. 5O,558 1b. 

N;thaulmg capa- --- --- 1---- ---­
citv ou level at 
10 miles per hour 7,847 tons

, 
.2:..261 tons 6,717 t� _7,049 to� 

R a t i o  of tractive 
power . t� adhes­
Ive weIght • . . . • •  

Percen tage of ef­
flciency . . . . . . . •  

4 

100 92 5  

4 4 

85 '6 89 ' 8  

1 0 1  

shortly afterwards, with the engine now under dis­
cussion, shows that tbe gro wth in size and power of the 
biggest freight locomotives stil l  proceeds apace, as may 
be j udged from the accompanying table. 

Engine No. 150, which is herewith i llustrated, was 
the first of the large engines of this class to be finished, 
and it is, by a considerable margin,  the largest and 

most powerful  1 0  c o m  0 t iv e yet 
bui lt. These engines will be used 
in h a u l i n  g exceptional l y  lon g, 
heavy trains of are and iron at 
moderate speeds. The net h au l i n g  
capacity o n  a level and n early 
st raight track is 7,847 ton s, which 
is equal to  the capacity and speed 
of a fairly large fre ight steamer of 
the present day. W h e n  the engine 
is working u p  to its fu l l  power, the 
drawbar pull  is 56, 300 pou nds,  or 
a little over two tons g reater than 
that of the big Union Rai l road loco­
motive which comes next to it i n  
power. 

The total weight of the engine 
alone is  125 tons, and of the tender 
70 tons, the total weight of the 
engine  and tender being thus only 
5 tons short of 200, or ful ly equal 
to the weigh t of an an'rage passen- · 

ger trai n .  The boi ler is of excep­
tional size, m easu ring 88 inches in  
diameter at thA  throat-sheet. There 
are four h u ndred and s ix  2�-inch 
tubes i n  the boi ler, each measuring 
15 feet o\'er the sheets, and the total 
heating surface in the tubes is 3 . 564 
square feet. The heati n g  surface 
in the fire box is 241 square feet and 
the grate area 26 '8  square feet. The 
total heating surface is 3, 805 square 
feet. The driving journals, on the 
front intermed iate, and back axles 
measurA 9 by 1 3  i nchQs, while the 
main driving journals measure no 
less than 10 by 13 inches ; the main 
crank pin, moreover, is 77il inches in 
diameter by 8 inches in length. 
The cylinders are 24 inches i n  diam­

eter by 32 i nches in length, and in themselves are 
as big as many a small stationary boiler ; w h ile the 
piston rods have a diameter of 47il inches. The tender 
has a tank capacity of 7, 500 gallons and carries 14 tons 
of coal. Big as this engine is, we su ppose it  wi l l  only 
be a matter of a few months before i ts dimensions are 
surpassed . Just in what direction the increase can take 
place it is difficult to say, as the width over the cylin­
ders and the height of the smokestack m ust have 
about reached the limit of the loading gage. Any 
considerable increase in size must necessarily take 
place in a longitudinal direction.  

• f . '  • 

BREAKAGE of propeller shafts at sea costs an immense 
sum annually in salvage. Mr. Justice Barnes, of the 
British Adm i ralty Conrt, said recently t hat during the 
past two years the amount awarded by that court for 
salvage of steamers thus crippled was £ 1 35,406, whi le 
the total awarded in other cases of salvage allJounted 
to only £95, 630. 

THE LARGEST LOCOMOTIVE IN THE WORLD-REOENTLY BUILT FOR THE PITTSBURG, BESSEMER, AND LAKE ERIE RAILROAD. 

Cylinders. 24 X 32 inches : drivers. 54 luches diameter; Iteam preunre, 220 poundl ;  diameter of boller, 88 Inches; total heating lurtace, 3.80!5 Iqnare teet; weight of engine, 1� tQns; weliht of tender, 70 tons ; tractive power, fl8 tons; 
net llIIuIlnf( capacity on the level at 10 miles per hOllr, 7,847 tons. 
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Si ngle-Bail Storage Battery Motor. 

To the Ed itor of tbe SCIENTIFIC AMERICAN : 
With reference to the instruction and description of 

the " Single-rail Storage-battery Motor " given in your 
issue of June 2, 1900, will you kindly allow me to 
state tbat for tbe rolling-stock shown and described 
therein, tbat is, witb tbe wide tired road wbeel on one 
side for balancing purposes, I bold Letters Patent No. 
541, 732, dated June 25, 1895, for the United States of 
America, and consequently the construction or use of 
such rolling-stock w ithout my permission is, and would 
be, an infringement of m y  patent. 

Tbe d ifference between the two systems mentioned 
in the particulars furnished you by Mavor & Coulson, 
of Glasgow (who are, I h ave noted, the bui lders of 
the motor car show n  in your illustration), as being em­
ployed in South America and India, respectively, is 
that wbile my patented system admits of trai ns, of 
trucks and passen ger cars being worked by any kind 
of power, whetber animal, steam, electricity, com­
pressed air, or any other, the system u sed in South 
America requires every truck, whether it be full or 
empty, to be balanced by a man or animal of some 
description , and without such assistance no other 
power than an imal, and that to every truck, can be 
utilized witb it ! 

So far from eitber system being, as stated, " a  form 
of tbe well-known Decau ville system," that gentleman 
(Mr. DecauviIle) has had no more to do witb i t s  i n ven­
tion than Adam, as the system now in use i n  South 
America was invented and worked by me at Dibru­
gark, Upper Assam, India, so far back as 1881, and I 
abandoned it because of the i mpossib i l i ty of one or a 
pair of animals dealing with more than one truck, 
w hether fu l l  or empty, at a time. 

CHARLES EWING. 
Adyar, Madras, India, July 1 1 ,  1900. 

THE MANUFACTURE OF MECHANICAL RUBBBR 

GOODS. 

Less than t wo centuries ago rubber was known only 
to h abitues of museu ms, and merely as a natural pro· 
d uct having curious and i nterestin g  propertie�. To­
day, seei ng that it has worked something of a revolu­
tion i n  the industrial arts, and has so greatly promoted 
our manufacturing and commercial interests, it  m ust 
be reckoned as an indispensable factor of our material 
progress. It  h as contributed so large ly  to Ulany of the 
acbievements of mechanical science that a world of in­
terest nat ural ly attaches to the d i fferent processes 
through w h ich the crude rubber is passed, before it 
can be made a vailable for engi neering or m echanical 
uses. 

Many and varied are the purely mechanical uses to 
w hich .rubber is put. Contrary to a quite general but 
erroneous i mpression among persons  unfamil iar w i t h  
rubber manufacture, rubber is  not melted but i s  
moulded or pressed i nto a great n umber of different 
shapes, that are made flexihle or inflexible according 
to the use for which they were designed. Belting and 
packing for Ulachi nery, all kinds of garden , fire, and 
s n ction hose, moulded and perforated door mats,  ti l i n g, 
etc. , represent some of the co mmon prod ucts in which 
rubber is  the basis. 

WASHING AND DRYING. - -The first operation in the 
treatment of the crude rubber is the softening, w hich 
is accomplished by throwing it  into hot watel' tanks, 
from w hich it is  removed some hours later, cut up i n to 
smal l chunks, and thrown into the .. washers, " which 
are h eavy machines having revolving corrug-ated steel 
rol ls, which serve to crush and mangle the ru b ber pass­
ing between them, the sand and other impurities in 
the rubber being washed out by the small streams of 
water which play down upon it from a pipe a bove the 
washer, as indicated by the accompanying i l lustration 
of one of the washers. Sometimes the ru bber contains 
a curious i mpurity in  the shape of big brown rubber 
bugs, which have the interesting faculty of living for 
months in the recesses of the rubber " biscuit, " with­
out food and with little air. 

The adhesive power of the raw rub ber is  such that a 
few minutes in the washers is s ufficient to transform 
the rubber chunks into a continuous sheet of rubber, 
several feet long, and as wide as the washer rolls. 
These sheets, which are extremely rough, having some­
what the appearance of a Turkish towel, are allowed 
to dry, and are then crushed again between heavier 
steel rolls, the process being something like the knead­
ing of bread doug-h. 'rhe power required to drive 
these machines depends upon the character of the rub­
ber, varying from 20 to 40 horse power each. 

'rHE MIXERS. -The grinders, mixers, or breakers, 
which are the names commonly given to the same type 
of  machine in which the " compounding " is done, con­
sist of two smooth hollow rolls, between w hich the-rub­
ber is thrown. The rolls are separated from one an­
other by about h alf  an inch, and, in  turning, the rub­
ber is d rawn between them a l ittle at a time until  the 
whole mass is  flattened out evenly, covering the rol l 
nearest the operator like a blanket. From time to time 
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the operator holds a knife against the roll, cutting 
through the rubber blanket as it turns ; and as he cuts 
with one hand, making the incision run diagonall y  
from side t o  side, he rolls up t h e  severed portion with 
the other, until it  becomes another good sized bundle, 
which he proceeds to throw again u pon the rolls to be 
dragged through and crushed once more. 

Under this kneading process, w h ich at ti mes, owing 
to the great coh esiveness of the raw rubber, requires a 
very larg-e amount of power, the rubber becomes 
softer and is worked more easily. The rolls grow warm 
with the friction, in  spite of the fact that cold water is 
sometimes kept flowing through the lll to reduce the 
temperature. When the proper alllount of kneading 
has been done the operator begins the " compounding " 
process by sprin kling some of the material in his com­
pound box into the rubber as the rolls turn.  The black 
mass immediately assumes a streaky appearance, 
blending gradually, until  the whole takes on a uniform 
grayish, reddish, or other tints, according to the use for 
which the compounded rubber product is intended. 

As before stated, the rol ls of these mixers are hollow, 
being- provided with stuffing boxes on the ends, through 
w hich are passed water and steam pipes, so that the 
rol ls may be heated or cooled to any desired tempera­
ture. Provision is made for reli eving the rolls of con­
densed steam when heat is employed in the mixing 
process. The mixers, washers, and calenders are 
located directly  over the shaft by which they are driven , 
and to which they are connected by gears arranged 
w i t h  friction c lutches. It may be said that th is  is 

SMALL HYDRAULIC VULCANIZING PRESS. 

the general method of driving all the heavy machinery 
throughout rubber factories. 

THE CALE NDERs. -After the kneading and COUl­
pounding, the rubber is taken to the calenders, and un­
der the pressure of four polished steel rol ls, one above 
the other, it is rolled out i n to long sheets of any de­
sired thickness to be used for various purposes, among 
w hich may be mentioned the interior lining of rubber 
hose, the exterior cover of rubber belting, pack­
ing, etc. 

The calenders are also used to turn out various kinds 
of rubber cloth, w hich is made by crushing the soft 
rubber into the cotton duck or other fabric t h at is 
passed through the rolls at the same time with it. As 
in the case of the mixers the calenders, which often re­
quire 50 borse power for their ope;'ation, are dri ven by 
heavy gears, provided with powerful friction clutches. 
The calender rolls are hollow and are provided with 
b oth steam and water connections. 

VULCANIZATION.-This process, which was Charles 
Goodyear's great discovery, the greatest known to the 
r ubber industry; may briefly b e  described as a method 
of effecting a chemical change in  the rubber through 
the application of heat (usual ly  derived from steam), 
taking away the stickiness of the rubber and giving 
durability and wearing qualities it  would not ot.her­
wise possess. 

H ydrauli c  presses of various styles and sizes are used 
for vulcaniz ing the mouldl�d goods, belting, packi n g, 
treads, etc. , the largest ones being used i n  the manu­
facture of belting and packing. For the vu lcanization 
of  the smaller moulded rubber goods small hydraulic 
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presses having several platens are used, it thus being 
possible to vulcanize goods in several moulds at 
one time. Steam connections to each of the hollow 
platens are m ade in the manner indicated by the ac­
companying i l lustration by a type of movab l e, steam­
tight, universal connection which permits the platens 
to be raised and lowered without shutting off the steam. 
One of the large presses, 25 feet long and 50 inches 
w ide, weighing about 40 tons, is shown in  the ac­
companying i l lustrations. The top and bottom plates 
are hol low and are heated by steam to a temperature 
that may be varied as desired. Thermometers are 
placed on the sides of these plates, so that the 
temperature may be kept constantly uniform. This 
is  accomplished by means of inlet and outlet valves 
in the steam pipes. Under the lower plate are 
the hydraul ic  rams by which the plates are brough t 
tog-ether, a pressure of 400 pounds being used to 
raise the p late, unti l  it comes into contact with the 
good�, when the pressure is  i ncreased to 2, 000 pounds 
per square inch and mai utained there duri n g- the vul­
canizing process. The pressure on the rams is main ­
tained by b i g h  a u d  l o w  pressure pumps o f  2, 000 a n d  
400 pounds pressure respectively. The  pressure o n  the 
high pressure pump is kept at 2, 000 pounds by means 
of patent regulators and also by an accu mulator, 
w h i ch is a long cylinder standing on end, with a 6-
inch ram in  the top end of it, this ram bein g  weighted 
so as to maintain a pressure of 2, 000 pounds, and serv­
i n g  to secure a uniform pressure at al l  times through· 
out the entire system and preventing pounding in 
the pump itself. 

On the left hand end of the press is  located a h y­
draulic stretcher by which the stretch in the belts is 
taken out when they are being vulcanized. The 
stretcher consists of a set of very heavy clamps, to the 
end of which are connected two hydraulic rams, 
w orking under a pressure of 2, 000 pounds per square 
inch. 

In the manufacture of belting the cotton duck, w hich 
forms the mai n  part of the bel t, aftel' havi ng passed 
t h l'ough th� calenders and having rubber pressed 
t h rough it, is rolled out on a table, say 125 feet long, 
and cnt np i n to stri ps j ust the w idth of belt it is de­
sired to make. The stri ps are then placed one over 
the othel', as many ply as desired, and lastl y a thin 
sheet of pure rubber is put on. The belt is then 
rolled up and is  read y to go to the press to be vul­
can ized , the belt being finished after the latter pro­
cess. Two of the largest rubber belts ever made are 
shown in one of the accompanying i l lustrations. 

In the manufacture of hose a rubber tube is first 
sl i pped over an iron mandril ,  say 50 feet in length, 
and around this tube is wrapped a strip of duck, which 
is  made wide enough to go around the mandril as 
many times as may be necessary to �ecure hose of the 
requi red n u m ber of plys. Outside of this duck there 
is then rol led a thin cover of pure rubber. The whole 
is then w rapped tightly with strips of cloth and put 
into a vulcanizer to be " cured."  The vnlcanizer for 
this work consists of a wrought iron tube, w h ich can 
be closed at the  ends, so that steam may be turned in  
unti l  the  desired temperature is  reached. When the 
hose comes out of the v ulcani zer it is  slipped off from 
the i ron mandri l by means of compressed air, w h ich 
is blown bet ween the mandril and the hose u ntil  i t  is 
entirely loose, when it  can be readi ly  drawn off. It is 
then rolled up in coils ready for shipment. 

In making the cotton- covered rubber-lined hose, 
w h ich is used for fire department purposes, a some­
what d ifferent. process is employed. A rub ber tube is 
made by taking a long stri p of pure rubber and turn­
ing it over to bring the edges together and cementing 
the seam. This tube is drawn through the hollow 
woven circular fabric ; the ends are then sl ipped over 
hol low cones, to which they are clamped tightly. 
Steam is then admitted through the hol low cone, 
pressing the ru bber tube into the cotton fabric, the 
heat of the stearn vulcanizing it at the same time. 

In  the manufacture of suction hose, a large sec­
tion of which is shown in one of the accompanying 
i l l ustrations, round iron is coiled spiral ly in the ma­
ch i ne shop, sl ipped over the mandril upon which the 
hose is to be made, and the spiral coil is then em­
bodied in the hose itsel f, which is made up of woven 
fabric i n  combination with the rubber, somewhat i n  
the manner indicated above in  making the smaller 
hose. 

Another interesting il lustration is that showing a 
pile of rubber dredging sleeves, probably the largest 
ever manufactured, being 33 inches in diameter and 
seven feet in length . The sleeves are u sed for the 
purpose of forming flexible connections between the 
pontoons that support the piping through which 
dredged material is discharged. 

The next issue of the SCIENTIFIC AMERICAN will 
contain an i l lustrated article, descriptive of the nat.ive 
methods of gatheri ng- and curi ng the crude rubber. 

IT has been suggested that it would be well for lega­
tions in barbarous regions to have a wireless telegraphic 
apparatus; as communication could Dot then b e  inter· 
rupted by hOltile forces. 
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Paris Exposition Notes. 

The pavilion erected by the S wiss government occu­
pies a central position in the Elect r ical Palace ; it  is  of 
h andsome construction and is  arranged i n  severa l 
rooms, which give a considerable wall space ; the II1P.in 
part of the exhibit  consists i n  a series of large photo­
graphs and diagrams showing the pri ncipal S w iss by­
draulic plants. These are shown by bromide enlarge­
ments of consi derable size which permit t h e  detai ls of 

t h e  dynamos and turbines to be clearly seen. In each 
case, a large water-color section shows the i nterior ar­
rangement of the m achines, condu i ts, gates, etc. ,  and 
t h i s  i s  us ual ly  accompan ied by diagrams of the elec­
trical connections and c irc u its. Among th e stations 
shown is the Kanderwerk plant on the lake of Thun,  
w h ich h as four a lternators, together with the sub-sta­
tions i n  the city of Berne and the electric cars used o n  
the traction system. The Rathausen station near 
Lucerne is shown, with the dynamos, transformers, 
and su b-stations. A n u m ber of photographs of the 
J u ngfrau Rai lway show the line pass ing up the moun­
tain,  as well as t h e  type of electric locomoti ves used. 

The U n i ted States section in the Agricultu ral Pa lace 
con tains a large and representative exh ibit of Ameri­
can prod ucts ; the faQade of the section i s  designed i n  
the sty le o f  the ancient Span ish m issions o f  Californ ia. 
From the large central arch proceeds on each side a 
series of arcades, t h e  roof being in red tiles. The in­
terior con tains  exhibits  of  t h e  leading American firms. 
Li b by, McNeal & Libby h a ve a large model of their 
packing house at Chicago, m o unted on a platform 
about eight feet square. The w i n do ws are transparent, 
and the i nterior arrangements are shown,  l ighted by 
s lllal l  in cand escent lam ps ; the s laughter-house shows 
the cattle moving u p  an incl ined plane, and a miniature 
trai n of stock cars Illoves back all d  forth. T h e  engine 
h o use has th ree engi n es in motion,  and the  coal  cars 
and coal elevator are shown,  and t h e  refrigerat i llg car�, 
also i n  Ill otion.  Two elect ric motors u ndern eath oper­
ate t h e  Illov i n g parts. T h e  sallle firm has a l arge case 
containing a Illodel of  tbe Ferris w heel i n  1lI0t ion ; the 
cars are replaced by glass platforms cal'l'ying canned 
goods, and the case contains an exh i b i t.  of lard,  o i ls, 
canned and pre�el'\-ed mf!ats, etc. Beside i t  S w ift & 
Company h a \'e  a large case contai n i n g  hams,  beef, 
lard, oils, bOllemea l ,  etc. ; and have also a fine lIlodel 
of a refrigerator car complet.e, about eight feet long, 
bui lt  in m ahogan y with  glass sides. In the ins ide are 
represented carcasses. boxes of packed meats, etc. T h e  
ex h i bits of  wheat  and other  cereals is  especia l ly  note­
worthy. T h e  San Fran c isco Prod uce Exchan ge h as 
t wo large cases with n u m erous samples of wh eat, bar­
ley, and oats ; the collective exhibit of the O regon 
Rai lroad and the Portland Nav i gation Compan y shows 
d ifferent varieties of C i ll b  and A llstra l i an w h eat and 
other sam ples, a lso pho tographs of wheat fields and in­
plements. A n u mber of other cases contain sam ples 
of wheat, oat�, rye, and other gra i n s  from d i ffere n t  
part s  o f  t h e  Uuion.  A n u m ber o f  cases i n  the rear 
have a collect i v e  exhib it  of  cereals of the United States, 
showing the new varieties produced by selection and 
hybrid izat ion .  Near it  is  a case con t a i n i n g  samples of 
m aize flour, h o m i n y, and grits of the Decatur Cereal 
M i l l s  Company. Wheat flour in sacks i s  s h o w n  by t h e  
A l l iance M i l l i n g  Com pan y, the Del  Monte Mi l ls, the 
Washb urn & Crosby Com pany, and others. T h e  corn 
exhibits are of i nterest ; the collective exh ibit of the 
Peori a  Corn Exposi t ion shows ears of red , ye l low, and 

s weet corn in d ifferent varietie�, and there is also a col­
lective exhibit  of corn from different parts of t h e  
cOll ntry, occu pyi n g  a n u mber of large cases. Another 
part of the ex h i  bi t contains a large I'efr igerati ng case 
I)n the C h ase cold blast system ; it is of hexagonal 
form, and each of t h e  six co m partments contains  a 
varied ex h i bi t  of c heese, butter i n  cans, lard, h ams, 
sausages, etc. Near i t;  the Ar Illour  Pack i n g  Com pan y 
h ave t wo large cases sho w i n g  canned meats, hams, 
lard, etc. 'r he U u i ted States Depart men t of Agricul­
t u re h as a col lection of Illaps, photographs, and statis­
tics showing t h e n u m ber and distri bution of dai ry 
cows, creameries, and ch eese factories i n  typical S t ates 

an d cou n ties ; the photographs show a n U Ill bel' of dairy 
schools and other establ ishments. A large case con­
tai ns t h e  by-products of  dai ryi ng, showing the eco­
nomical use of case i n , also al bu men and s imi l ar pro­
ducts. Next to i't are a n llln ber of  cases containing 
d ifferent exhibits of condensed m i l k. Variou s  col lec­
tions of  dairy utensi ls are to be seen ; the Walker-Gor­
don laboratory is i l l ustrated by ap parat us and photo­
graphs. An i nteresti ng model i s  that of a creamery, 
which is placed on a platform about e ight feet by ten. 
It  shows a complete model creamery as operated i n  
d ifferen t parts o f  t h e  countrv. T h e  i nter ior shows the 
d ifferent a p paratus and appl ian ces u sed, t h e  i ce house, 
etc. A n u mber of tables contain dairy utensi ls ,  
c h u rns, can s, etc. A collection o f  m i l k  test ing i n stru­
ments i s  shown,  and a n  exh i bit �howing the com ponent 
parts o f  cheese. The other parts of the sect ion conta i n  
exh ibits of fish, dried fruits. o l i v e  oi l ,  wines, canned 
fruits, etc. T h e  back part 0f the section contains a 
large collection of models of agricultural machi nes and 
implements, an extensive exh ibit of tobacco, cotton, 

wool, Irr&llell, fertilizerl, etc. A tbree-litory pavilioll 
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outside of the main building contain s  exhibits of agri­
cultural machines and an American corn kitchen, 
where corn products are served to visi tors. 

E ngineeri ng Notes. 

Strontianite or strontiu m  carbonate can be purchased 
in Europe at $5 per ton for use in making fire works. 

In the waterworks at Coulouvrenier, near Gene va, 
a gigantic centrif ugal p u m p  has been i nsta lled . It 
l ifts water 460 feet, an d when run n i n g  at full  speed of 
600 revolutions a minute absorbs 2, 000 horse power. It 
i s  dri ven by two t wo-phase i n d uction motors operated 
by electric currents from C he \' res. The p u m p  i s  
arranged to give the necessary pressure to overcome 
the great head against which i t  works by a si m ple tan­
dem arrangement of t wo centrifu gal vanes. Injectors 
are provided to fill the cas ing with water, the p u m p  
bei n g  started u p  w i t h  closed valves. T h i s  gives t h e  
m otors only t h e  friction of t h e  wacer i n  t h e  wheel ca�e 
to work against in starting. After they have attai ned 
full speed t h e  valves are graduai ly opened. The p u m p  
del i vers 5, 000 ga l lons a min ute. 

A Dovel type of m arine engine h as been lately ap­

plied by Messrs. Hawth orn ' __ Lesl ie and Company to 
the Chil ian train ing-boat " General Baguedano ";  it  is 
designed to l{1 \'e the max i m u m  effect when t h e  boat is 

propelled at f u l l  speed, with greater econolllY and 
power than is  poss i b l e  with t h e  ordin ary type of 
marine e n g i n e. It is bui lt  i n  a s ingl e  u n i t, one-half of 
wh ieh can be used at a ti me. T h e  engine i s  triple ex­
pansion,  and h as six cy l inders actin g  each u pon a 
crank of the main shaft. T w o  b i gh-pressure cy l inders, 
two in t ermediate and two l o w  pre�su re are thus placed 
in l i ne, t h e  two l i ke c y l i l l ders have their  cranks at an 
angle of l SOO,  and the d iameters thus fOl"med div ide 
the ci rcum fe rence i n to three equal parts ,  the  cran k s  
bei ng fonnd at 60° i n tervals arou nd the  s haft. T h e  
first high-press u re cyli nder' d ischarges i n to the first 
i n termed iate and first  low-pressu re cy l inders, and the 
second set  i s  arranged in  t h e  same manner ; each of 
the low-pressure cyl i n d ers has a separate conde nser. 
In this  way tWI) triple-expansion e n g i n es are obtained,  
and when i t  is desi red t o  work at half  the power it  is  
on ly  necessary to unbolt the cran k heads of one set. 
This arrangement appears to work well in p racti ce. 

On the great Northern Rai l way of En g l and t h e  prob­
lem of automat i c  conpl ings has been i n ge n i o us l y  
solved. As a found ation the  automatic  cou pler of the 
Master Car Bni lders' Association of the  U n ited States 
h as been taken, and this h ad been mod ified so that i t  
i s  i ncorporated with the ord i nary E n glish hook a n d  
chain.  'V h e n  the coaches are t o  b e  coupled automat ic­
a l ly, the coup l i n gs are so arranged as to be held rigid l y  
in a h orizontal pos i tion w h e n  they engage i n  t h e  usual  
way com mon i n  t h e  U n i ted States. If, ho wever, t h e  
carriage i s  so fitted as  to be i ncorporated with an or­
dinary trai n ,  t he automatic con pier is  allowed to hang 
vertical ly  and the hook com mon to British carriages 
is exposed, and can be used with a shackle exact ly i n  
t h e  usual  man n er. T h e  s ide  b u ffers are arranged so 
that they can be run back out of  the way when not re­
quired, but if the  h ook and shackle  are used they are 
brought forward and held extended by a h a l f  s leeve 
on the shanks ; the usual p lay on the buffer springs 
bei ng, of course, reta i ned. Other Engl ish rai lways, 
namely, the Northeastern,  the N orth-Bd tish and t h e  
Great Central , are also fitti n g  t h e i r  rol l i ng stock with 
automatic cou plers of t h e  sallie description. 

The work of disman t l i n g  an i m mense Corliss p u m p­
i n g  engi ne is act i ve ly  goi n g  on at A l lentown,  Pa. The 
p u m p, which was built  i n  1863,  was constr'u cted for 
the Lehigh Zinc Com pany, for the purpose of obtain­
i n g  water from a m i ne.  The cost of bu i ldi n g and 
i nstal l ing  the engine was almost a m i l l ion do l lar,. 
T h e  di fficu l ties of erpction were renclered greater  
b y  t h e  engine being placed near the mine s h a f t .  The 
engine frame and bea rings are bol ted to sol id C ll t-stone 
masonry 80 feet deep. Owing to the fact t h at t h e  
m i n i n g  i n terest waned, i t  is  decided t o  aban don t h e  
engine. It has n o t  been operated for three years. At  
the t ime that  i ts  destruct ion w a s  begun i t  was i n  ex­
cel lent condition.  Dynamite w i l l  be used to throw 
down the heavy wal k i n g- beams froUl t h e i r  beari n gs, 
w h ile b locks and tackle w i l l  prevent them from fai l ­
i n g  after the ex plos ion . After that each one will  be 

broken i nto suitable sizes for sh i pment. It is esti­
mated that there are no less than 60 tons of brass 
alone i n  the bearings and fittings. 'rb e  height of the 
engine from the s u rface of the  fou ndation to the top of 
the wal king-beam i s  at least 50 feet. The weight of the 
entire engi ne i s  esti mated at 1 , 500 tons. The d iameter 
of the steam cyl i n der was 1 10  feet and the stroke was 
10  feet. The p u m p  was intended to deli ver 14, 600 gal­
lons of  water per m i nute. 'I'here were two wa l k i n g­
beams mounted on the same shaft 10 feet apart, They 
were j oi nted at their heads by man y rods 2 feet in 
d iameter, to w h i ch th e connecti ng rods 'Yere fastened. 
Each beam weigh ed 44 tons. The fly-wheels were two 
i n  n umber, one situated on each side of th e steam cyl i n­
der, weighing 98 tons. Steam Engineering, from w h i ch 
we obtain our particulars, !:ltates that the fly-wheels 
were 30 feet ill diameter. 
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Electrical Note •• 

The publ ic offices in Rangoon are to be provided 
with motors for pu nkah-pu lling and also with electr ic 
lights. 

London now h as girl district messengers as well as 
boys. The girls range in age from sixteen to eighteen 
years and are said to be as efficient as the boys. 

The S u peri n tendent of the Pennsyl vania Railroad 
has a telephone in h is pri vate car. When ever h e  
wishes t o  com m u n icate with any place u pon the l iue, 
the car is stopped and a l ineman makes connection 
with the wires along the track. 

Herr Stark considers that the d isintegration of car­
bon filamen ts in i n candescent l ights and their depos it  
of cal'bon on t he i n ner wal ls  is d ue to vagrant currents 
between various parts of the carbon filaments which 
tra. verse t h e  i n terve n i n g  gas a s  in  a Crookes tube. 

T h e  new e lectric locomoti ve for the steepest portions 
of the J ungfrau Mountain Rai l way will be the most 
powerful electric rack- wheel l ocomotives ever con­
structed. The t wo motors wi l l  each have 125 h orse­
po wer. a n d  w i l l  make 800 re volutions pel' m i n u te driv­
i ng the toothed wheels. 

In the month of July occurred an i nteresti ng anni­
versary-the t wentieth anni versary of the Ed ison i n ­
candescent l a m p .  It  was i n  J u l y, 1880, after twenty 
years o f  experi mental work, that Edison gave the first 
p u bl ic  exhi bition of his  incandescent  lamp in his la­
boratory at Menlo Park. 

Sir Henry Irving i s  very fond of fine stag'e effects, 
and i n  ,. T h e  Lyons Mail" he has i n trod u ced SO l li e  re: 
markable electrical effects. Th us there is an elect ri c  
l ight i n  t h e  a r m  of a sofa, concealed from the audien ce, 
but i l l u minating a spot which could never have been 
reached i n  any other way. 

Glass insu lators through wh ich the w i re was r U l l  

that carried t h e  first m essage f o r  t h e  telegraph l i n e  
fro m Baltimore to Washington were found a short t ime 
ago by a work lllan i n  the D oc ll ment Room of the Sen­
ate. It  was known that i ns u lators were placed i n  tlle  
b u i ld i n g  by Prof. Morse, but t h e i r  exact location was 

not known.  

The first electrica l ly  equipped train on the Man hat­
tan Elevated Rai l way, New York c i ty, wil l  probab l y  
r u u  Septe mber 15. The eng i n es and generators are 
bei ng rapidly completed. A trial train is  nearly fin­
ished and by next sum mer it is  thought that the stearn 
locomotives w i l l  be entire l y  d i�pensed with.  The Sec­
ond Aven ue Railroad will be the fi rst l i n e  to be equ i p­
ped electrica l ly. T h e  total cost of making the change 
is said to be $12 . 000, 000. 

A new form of resistanee for electric heating appar­
at us consists of a m i xture of po wdered nickel and 
w h ite clay, 60 parts of the formel' a n d  40 parts of the 
latter, wh ich is  m ixed with  6 per cent of water and 
com pressed i nto the desired form u nder great pressure. 
W h ere the con tact poi n t s  occur  the q u antity of n ickel 
powder is  i ncreased in order to d i minish the resistance. 
T h e  new material  is said to be very solid and does not 
deteriorate  u n der the act ion  of heat. 

Considerable i n terest is  taken in the poss ib i l i ty of a 
high-effic iency i ncandescent la lll P consu m i n g  2Yz 'Vatts 
per candl e  or less. T il e  General E l ectric Company 
has been able,  w ith  a �pe(' ial form of  filament and by 
t h e  use of a reflector that concentrates t h e  l ight i n  one 
direction , to i n crease the practical  effic i e n c y  of the in­
can descent lamp to less tilan 1 Yz Watts per candle per 
unit of l ight  in useful d i rection.  'file lamp is  of pecu­
liar s hape, b e i l l g  flattened . T h e  fi lament is  made in  
a four-coil spi ral so as  to give the max i m u m  amount of 
l ight  frotll the tip end of the lamp. The reflector 
lam ps are backed w ith a special reflecting composi t ion 
giving a h igh!y polished mirror reflect i ng effect. The 
composit ion i s  d u rable and is not affected by the h eat 
of the lamp.  

I n  the con struction of the Port of Bruges, a l l  the 
m ach i nery  and apparatus is  operated electrical l y, t.he 
power bei n g  f ur n is hed bv a central stat, i"n containinO' 
t hree Wi l lans com pou ud- engines of 500 horse po we� 
dri v i n g  t h ree dyna i ll os at 500 volts. The electric dis­
tri bution covers the w hole extent of the fut u rp port, 
and th irty motors are used for the operation of the 
different m ach i nes, includ i n g fou r  brick-maki n g  ma­
chines, circular a n d  band saws, the machines of the 
boiler shop, those of the central repair shop, and the 
machines used i n  the construction , which inclUde 
3 large pumps, 5 mortar- m i xers, a stone breaker, the 
windlass of the excavati n g  con veyor, p i le-dri vers. 3 
derrick cranes and 8 smaller cranes, besides n u merous 
other mach i n es. 'V hen the port is  fi n ished, c u rren t  
w i l l  b e  suppl ied for t h e  motors of  t h e  rol l ing gates of 
the locks and for the revolv ing bridges. 'r he fou r  
brick-maki n g  machi nes h ave a lllean d a i l y  capacity o f  
1 60, 000 and h a v e  reached 200. 000 : each i s  operated i n­
dependently by a motor. The boiler shop carries o n  
hea\'y work . such a s  the €>n velopes f o r  great blocks of 
beto n  of 3,000 tons, for each of wh ich 5. 000 tons of olate 
and corner pieces are necessary. For the constru �tion 
o f  the j etty, over 2, 800 tons of steel w i l l  be used, in the 
form of u prights, t im bel'S and cross-pieces ; for the lock· 
gates, 700 tOllS of steel are userl. 
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THE USE OF H AR](ONIC VIBRATIONS IN 

WEIGHING. 
BY EDWARD MCGARVEY. 

In the latter part of 1897 the writer began to experi­
ment w ith certain vibratory devices in an endeavor 
to provide a pressure-indicator, which, w hen applied 
to weighing-scales, would afford a ready method of 
ascertaining the weight of an object placed on a 
scale, even though the beam or indicating part were 
removed to a distance, and a rapid and accurate 
means for automatical ly indicating and recording 
the weight of the cars i n  a moving train .  The work 
which gave the best results was conducted along 
the following lines : A th in  steel rib bon was suit­
ably pivoted , the one end to a sustai ning anchor­
block, and the other to a scale lever or beam, 
in such a manner that the pressu re of an y object, 
whether it were influenced by gravity or other 
force, was, when acting on the lever, applied to 
the ribbon as tension. T his ri bbon was vibrated 
b y  means of the electric current. It wi l l  be readily 
seen that any chan ge i ll  the amount of pressure 
appl ied on the lever caused a corresponding 
difference in the fundamental rate of vibration 
of the ribbon , which difference varied in a certain 
ratio to the change in  pressure. 

While the method of the Cum Ulon pend ul u m  and 
record ing cylinder affords a ready and accurate 
means of measuring a rate of vibration when in 
the hands of a sk i l led person, it is, ho wever, in 
connection with the present sy8tems of w eighing 
practical ly  useless. Other means of determining 
from the cbange i n  tbe r i bbon's rate of vibration 
the amount of forc.e exerted upon it as tension 
had , therefore, to be provided. T wo deVices, both 
based upon the law of sy m pathetic vibration, but 
d iffering wi dely in detai ls, have been developed by 
the writer, and accom p l ish the required result 
with a snfficient degree of accuracy. 

In ord er better to understand the first of these 
methods the reader is referred to Fig. 1. in which 
the steel ribbon, R, pivoted on the s upporting 
block, H, at one end, and similarly on the end of 
the scale- lever, L, 
at the other, is 
i n fl u e n c e d by 
t h e  electromag­
net, M. At a n y  
d i s t a n  c e from 
this arrangement 
of parts, another 
sim i lar ribbon, R', 
is  placed in an 
inverted position, 
the upper end be­
ing pi voted on 
the scale beam, L', 
at the point O. 
'1' h i s  ribbon is 
a I s o  infl uenced 
by an e I e c t r 0 -
magnet, H. At 
t h e  pivot-bear­
ings, H an d  H, 
are p l aced spring 
and screw con­
t a c t s ,  C and C', 
which operate to 
open and close 
the respective cir­
c u i  t s at e a c h 
vibration of the 
ribbons. 

for then, and then only, can it vibrate in perfect unison 
with the impulses in the magnet, M'. 

If the rod, D, be supposed to connect the lever, L, 
with the scale, on the platform of which rests an ob­
ject to be weighed, the procedure will be as f: lIows : 
The switches, S and S', are closed. The ribbon , R, 
immediately vi brates, emitting a low musical note , and 
controlling the electromagnetic i mpulses i n  the mag­
n ets, M and H, accordingly. The ribbon , R, howe ver, 
is subjected to the greater tension, on account of the 
object on the scale platform ; therefore, the ribbon. R', 
fai ls  to respond to the impulses of the magnet, M', and 
remains at rest. 
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The interrupter which first took the form of the com­

mon post and screw conta('t was replaced in both rib· 
bons, by weighted hanging contact levers, the platin ium 
tips of which rest against the springs on the ribbon­
hangers. These interrupt the circuit by an inability to 
follow the rapid movement of the ribbons, and present 
the advantage of being always in adj ustment, what­
ever be the position or vibratory rate of the ri bbons . 

The second form of apparatus differs from the first 
in dispensing with the second ribbon. In its stead 
a series of thin reeds supported on the bar, d, Fig. 
3, each having a different vibratory rate frOID the 
others by being slightl y different in length or weight. 

The supporting bar iR so arranged that it w i l l be 
vibrated in unison with the ribbon at, the scale, 
and the reeds are tuned in unison w ith the ribbon 
at the different degrees of  tension corresponding 
with the force applied. Thus, when an object is 
placed on the scale and the circuits closed, only the 
reed or reeds having a rate nearest to the funda­
mental rate of the ribbon at that tim e  wil l  be vi­
brated. These principles form t h e  basis of the 
recording indicator designed for use on the rail­
road track scale, 

In  Fig. 3 the principal working parts and cir­
cuits are shown, the metal case to the left contain­
ing the ribbon, R, magnet, M, lever, L, and inter­
rupter, C. These parts com municate by means of 
the rod , E, a n d  hook, H, with the clevis on the end 
of the scale beam, D, in such a manner that an y 
upward pul l exerted by a force acting on the beam 
will result in a correspond ing increase in the fun­
damental rate of the ribbon, R. The extra lever, 
1'-, with the poise, serves to hold the ribbon and 
lever, L, i n  position , and also to give the proper 
adj u stmen t  of initial tension to the r ibbon . The 
pendu lum-l ike part, .A, acts to start the vibration 
of the ribbon immediately when the current is 
switched on. Should the ribbon fai l  im mediately 
to start, the steady attraction of the magnet, H, 
causes this part to strike a q uick blow on the 
ribbon near the lower node. The vi bration being 
started, the attraction of the magnet, H, becomes 

i n t e r m i t t e n t, 
whereu pon t h e  
part, .A, falls to its 
former position. 
A safety spring 
with proper ad­
j usting screw is 
attached to the 
hook, H, wh ich , in 
case the parts are 
overloaded, limits 
the tension on the 
ribbon by al low­
ing the beam to 
rest on the post, F. 

T wo d i s t i n c t  
circuits are used. 
The one t h rough 
b a t  t e r y B, 
through m agnet 
M', and line to 
sw itch , S, in;er­
rupter, C, mag­
n e t ,  H, a n d 
g l' 0 U n d ,  is the 
main l ine ci rcuit, 
and serves to vi­
brate the ri bbon, 
R, and also the 
ribbon R' when it 
is in unison. The 
o t h e  r ,  a short 

Case containing ribhon and parts. The Recorder.-Showing the manner of detaching a section of paper, 
A Portion of the Driving Mechanism. 

In the same fig­
ure to the right 
are sketches show­
ing the main feat­
ures of t h e  re­
cord ing m echan­
ism, w h  i c h  are 
also shown in the 
other figures. The 
first s k e t c  h ,  a 
f r o n  t v iew , d, 
shows a row of 
reeds, I, fixed t o  
t h e  plate, J. This 
p l a t e , wh ich is  
pivoted on th e  
frame of t h e  m a­
chine by t run­
nion-screws at P 
P', and connect­
ed by screws at 
o 0 to the respec­
tive centers of two 
s h e  e t - steel d ia­
phragms, is vi­
brated by the 
e I e c t r omagn ets, 
H, in unison with 
the ribbon . Back 
of the r e e d s is 
placed the cyl in-

The Back of  the Recorder, with parts removed t o  show the Relay. 

AN APPARATUS FOR WEIGHING MOVING RAILWAY CARS· der, K, over wh ic h  
t h e  band of re-local circuit  from 

battery, B', through switch, S', indicator, I, and in­
terrupter, C', serves to show by t h rowi n g  a pointer 
on the ind icator. I, when th e ribbon, R', is in a state 
of vi bration. The pair of ribbons, being al ike i ll every 
respect, have the same natural rate of vibration when 
subjected to the sam e  degree of tension . By the ar­
rangemen t of the circuit containing the electromag­
net, H and H, it w i ll be observed that the im pulses 
of current t raversing it are controlled by the vibration 
of the ribbon, R. The other ribbon. R', will ,  therefore, 
receive an acti ve m otion only when su bjected to pre­

cisely the same degree of tension as the ribbon R ;  

The poise on the beam, L' , is  no w moved by hand 
until the pointer on the dial of the ind icator, I, fal ls 
back to the normal position , whereupon the correct 
weight will be indicated by the position of the poise on 
the beam, L'. The reader will understand that, as the 
poise was moved outward, the tension of  the ribbon, 
R', was gradually increased until  both ribbons were in 
perfect un ison , at wh ich time the ribbon, R' , re­
sponded, thereby introd ucing resistance into the indi­
cator circuit at the point of contact, C'. This fact was 
m ade known by the movement of the pointer on the 
d ial of the current-meter, I. 

cord-paper is drawn by feed-rol lers operated by 
e lectromagn ets . The tips of  the reeds are sligh t l y  
separated from the record-paper a n d  engage w i th i t  
only when actively vibrating. T h e  reeds gradual l y  de­
crease in length and increase i n  rate of vibration to the 
ri ght. The reeds are tuned, the first one to the rate of 
the ribbon at its initial tension, and 'each succeeding one 
to the succe�sive increments in  rate due to a certai n 
definite additional weight placed on the platform of 
the scale. As the reeds v ibrate with ful l  amplitude 
only when in u nison w ith the impu lses transmitted 
throu gh the plate, .I, and controlled by the ribbon , it 
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will be seen that any proper increase in the load will  
have the effect of throwing into motion a reed which 
is shorter and consequently nearer to the right of the 
bar. 80 well does this operate in practice, that by 
l ifting on the beam with the hand, 
th us rapidly increasing the tension of 
the ribbon, the effect on the row of 
reeds of a wave moving from left to 
right is  presented to the eye, so nearly 
instantaneously does one reed drop 
and the succeeding one take u p  the 
active motion. A rule, D', graduated 
l i ke the beam, D, on the scale is fixed 
in front of the cy l i nder and j ust below 
the t ips of the reeds. The length of 
gradu ation is equal to the length of 
the row of reeds and the width of 
the ban d of paper. It serves to show 
i n n umbers the weight on the scale 
platform. The tips of each reed are 
opposite a d ivision l ine. 

T he cyl i nder, K, which is properly 
insulated from the frame of the ma­
chine, is connected with a secondary 
terminal of an induction coi l, while 
the frame is connected with the other 
terminal of the same coil. 

', itutifi, �mtri,au. 
started by relay almost on the instant with the ribbon, 
the parts, as long as the circuit remains closed, con­
tinue to draw a line of perforations at a position on 
the band of paper denoting 96,000 pounds by the rule. 
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with the eye. When this system of weighing was recent· 
ly tested on an SO ton scale owned by the Central Rail­
road of Pennsylvania, under the supervision of Su­
perintendent of Moti ve Power, J. J. Walsh, highly 

satisfactory results were obtained , and 
the practicability and merits of the 
system were ful ly demonstrated. The 
tests were made with moving cars, and 
it  was shown that less than one second 
of time elapses after the circuit is 
closed, u ntil  the ribbon and reed re­
spon d to the proper rate. From this 
and other practical tests, it  is not too 
lUuch to say that the feat of we ighing 
a train moving even at regu lar transit 
speed over any properly constructed 

scales, and of sim u ltaneously record· 
i n g  the weight of the successive cars, is 
within the capabi l ities of this system . 

• • •  
PALACE O F  HUNGARY A T  THE 

EXPOSITION. 

A spark gap adj ustab le by a screw 
leads the current u n t i l  one of the reeds 
begins actively to vibrate adjacent to 
the cylinder, whereu pon the spark fol­
lowing the path of the least resistance 
perforates the paper opposite the tip 
of the vibrating reed. During this 

THE EXHIBIT OF ARMS IN THE HUNGARIAN PAVILION. 

One of the most int eresti ng of the 
National Bui ld i ngs overlooking the 
Seine is that of H u ngary. desi gned by 
the archi tects, Bali llt  and Jam b(lr. 
Its different fac;ades represent por­
tions of celebrated buildings ; the 
side facing the Seine, shown in the 
i l l ustration , shows the Tower of Kor­
mocz and part of the C h ateau de 
Vadja. The tower, which rises to a 
considerable heigb t, spans the pave-

time the ratchet motion has been operating to feed the 
paper forward. Hence, a line of perforations is b ur ned 

in the paper band, the position of which l ine relati vely 
to the edge of the paper indicates the weight of the 
car. 

In the completed machine, as shown in photographs, 
the ratchet movement consists of two e lectromagnets, 
each of w h ich drives an oscil latin g finger against 
a ratchet- wheel. Either of the magnets develops 
sufficient power to feed the paper 
in dependently of the o t her. 

The dry cells, which operate the 
feed and the spark coil ,  are inclosed 
in a speci al box, on the front of 
which is arranged a series of con­
tacts with arms for the convenient 
addition of new cells as requ ired. 
The paper band wh ich unwinds 
from a d rum at the back of the 
machine d u ring its perforation is 
fed out i n  front, and u nderneath a 
special rule,  designed to be pressed 
down by a key, thereby enabling 
the operator read i l y  to detach a sec­
tion of t h e  paper. Rail contacts are 
prov ided, by which the car will ,  
when on the scale, automatically 
close t h e  circuit and make the re­

cord. In the same circuit is pl aced 
a switch and key to be u sed by the 
operator. I n  order that the closing 
of II. si n gle c i rcu i t  shall start all of 
the diffprent movements, a special 
relay operated from the rail- con­

tacts and key is placed in the base 
of the machine. 

The arrangement of circu its in the 
apparatus i s  such that the record­
ing mechanism m ay be removed to 
a distan ce to the scale, and placed 
for in stallce i n  a rail road com­
pan y's general office, the regular 
telegraph I i u e  bei n g  used to con­
duct the i m p U l ses. The recorder 

w i l l  interfere in no way with t h e  

regul ar busill ess o f  t h e  l ine, nor 
w i l l  the operation of the regular 
instruments affect the accuracy of 
the weigh t records. 

While, for the sake of clearness, mention was made 
of but a singl e reed vibrating actively, i t  is  obvious 
that when the ribbon has a rate at a certain point be­
tween that of the two consecutive reeds havi ng the 
nearest to the proper rate, both reeds will be vibl'ated 
with equal amplitude and make a record ; and in no 
way will the accuracy of the record be thereby im­
paired, as two b ut slightly separated lines will be 
drawn , which can be correctly averaged on the rule 

ment by pointed archGs, with a 
smaller arch in front. 'fhe middle portion has three 
tourelles, forming bays, which, with their connecting 
portions with gothic windows, give a picturesque 
effect. A small gothic chapel terminates this portion 
of t he bui lding. The sides, in the Renaissance style, 
are of a go lden yellow, contrasting with the gray of the 
mai n fac;ade. In the rear of the building, sho wn in 
the illustration, the porta l i s  copied from the ancient 
Chapel of Gyu lafehervar ; a smaller Renaissance fac;ade 

is seen on the left, and on the right 
is a m assive octagonal tower, with 
poi nted roof. The bu i ld i n g  it! en­
tered from a handsome portal ; the 
different portions are built around 
a central court ; the three low gal­
leries opening into it give the effect 

of a cloister, with arched wi ndows 
and straight or twisted col u mns. 
On one side an exterior staircase 
leads to the u pper story. The gal­
lery nearest the entrance is finish­
ed in polych rome decoration. in 
which reds and yellows predomi­
nate. At each end is an arched 
doorway, surrounded by reliefs and 
paintin gs . Here are reprod uctions 

of  the tom bs of George Apaffy XVII. 

an d of Queen Isabella XVI. The 
rooms on the lower floor contai n 
different collections of ancient arl11 � 
and armor. In the first room are 
cases of rude looking Hunnish wea­

pons of iron, s words, bat t le axes and 
arrow heads ; the second room con· 
tains a reproduction of a sarcopha­
gus in bronze rel ief from the 
Cathedral of Zara, and a n u mber of 
ancient man mcripts an d docu­
ments, besides a rich l y  decorated 
saddle, battle axes and swords, the 
latter of the twelfth century. The 
illustration shows the main ball, 
which corresponds to the por­
tion n ext the Seine ; it has the 
form of a cry pt. term inated by the 
chapel, with rich stained glass win­
dows ; the m ai n portion is decorat­
ed with po lychrome designs a.nd by 
frescoes represen t i ng battle scenes, 
fla gs, suits  of armor and cases of 
ancient anns. 

When a car weigh ing, for exam ple, 
96,000 pounds is on the scale and the 
contacts are closed either automatic­
a l ly or by h and, the ribbon irnrne­
d iately  starts to vibrate at a rate 
governed by the weight of the car, 
thpreby introducing i mpulses i nto 
the main-line circuit lead ing to the 
nearby or d istant recorder ; these 
im pulses of cu rrent causes the 
plate supporting the reeds to vi­
brate and to transmit the motion 
to the row of reeds. Now, the only 
reed having the proper fundamen­
tal rate and, therefore, the only one 
to vibrate with fu l l  amplitUde, is, 
if properly tuned, the one oppos­
ite the mark denoti ng 96, 000 pounds 
on the graduated rule.  As the 
feed motion and spark-coil were THE PAVILION OF HUNGARY-STREET OF NATIONS AT THE PARIS EXPOSITION. 

In the cen t ral  case is the saddle 
of Prince Beth len, seventeenth cen­
tury, richly embroidered in red and 
cloth of gold, and a nu mber of or­
namented sabers, one of wh ich , 
seen in front, has a gold scabbard 
in rel ief designs. Sadd les, guns with 
carved or i n laid i vory, armor 
ca�ques, etc., are seen ; among the 
latter is the poi nted casque of 
Nicolas Zrinyi,  sixteenth century, 
and the battle- hat of the Arch· 
bishop Fomory de Kalocsa, of 
leather with steel bands ; also the 
saber of Mathias Corvin, k i n g  in 
the fifteenth century. A nother 

illustration shows . a col lection of 
ancient fishing and shepherds" 
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implements in one of the rooms ; in the center is a 
canoe hollowed out of a log, from Lake Balaton, with 
nets and harpoons. 'l'be various panels contain shep­
herds' crooks, pouches, utensils, objects in carved horn, 
and w h i ps with i nlaid hand les, axes, etc. Harpoons 
and nets are seen in the rear, the prehistoric collection 
shows primiti ve harpoons, fish baskets, and curious 
bone skates. On the u pper floor is a large hall, facing 
t h e  Sei n e ; :t  is  ric h l y  decorated, the roof beams and 
8paces are i n  gold and colors, with coats of arms and 
battle scenes. Above the doors of carved wood is a 
large batt le  scene covering the side of the hall, repre­
sentin g  t he charge of h ussars ; at one end are two 
stained g lass w indows, and at the other a large arch 
looks down i nto the chapel. The remain i n g  rooms are 
devoted to collections of bronzes, manuscripts, and 
various object�. 

. . . , . 
Some Mystel'ies of O u r  C o m m o n  F i shes. 

BY CHARLES MINOR BLACKFORD, JR., M.D. 

Fishi n g, for sport or profit, i s  practiced throughout 
the  world wherever s u i table waters are found. Seas, 
l a kes and streams aid in furn ishing food to the d wellers 
on their shores .  At the present time few ind ustries 
rival the fisheries i l l  i lU portance, ei ther i n  the a lllou n t  
o f  capital i n vested or the val ue of the prod uct ; yet it  
is  only with i n  the last fe w decades that h u man knowl­
edge and s k i l l  have been appli�d to ai d i n g nature i n  
mai ntaining t h e  su pply of fbhes. When we consider 
the thougbt that h as been given to increa-ing the 
y ield of grain or n umber of catt.le, i t  seems rtlm arka­
ble that such shou ld have been the case ; for fish en­
ters as gl'nerally into the food of h u man bei ngs as any 
vegetable  or meat item. Were OU I' wheat crops de­
pendent on natural methods of so w-
i n g, the world would fare badly for 
h read ; and the fate of the A mer ican 
i I I �on shows w h at would happen were 
l J at ure our  only  herdsman.  It was the  
rapid decl i n e  of the fish l'ries th rough­
out the worl d ,  which drew the  atten­
t ion of scientific men to the presen' a­
tion of our fishes. w i t h  the resu l t that 
the exterm i nation u f  cer tain species h as 
al ready been check�d alld that many 
fisheries are more prod uctive than at 
any time in the past. 

In many respects our knowledge of 
e\'en the com lllOner fishes i s  i n com­
p lete. Some of them would be of 
val ue to cO lll mercial fishermen i f  they 
were ful ly k n o w n .  One of these sub­
jects for in ves t igat. ion is the h abits of 
the migratory fi�hes, such as the h er­
r i n g. It has been 10llg known that 
certain fishes m igra te  i n  great �chools, 
but aside from t he k n o wledge that 
they go i n  quest of food or of a place 
to spaw n,  l i ttle has been discovered 
in regard to the laws governi n g  this 
l u i grat.i o n .  The fi , herlllen have a 
n U lll bel' of ril les that at ti mes are 
Illore or Jess true, but their lore is  so 
llJ i xed with su perst i t ions  or based o n  
such fau l t y  observations a s  t o  b e  o f  
l i ttle real value. The fishi n g  fleets often lose much 
time i n  searching for the schools, and fares cou l d  
b e  obtained m uch Illore q uick l y a n d .  surely were the 
movements more thoroughly u n derstood. Someti mes 
the fish lease a certain shore for several years a n d  t h e  
ind ustry seems to h ave perished ; but  they ret urn as 
u n accou n tably as they departed and in eq !la l  or greatel' 
n u mbers. Such occurrences make it d i fficult  to col lect 
d ata in regard to fisheries, because an ap paren t d e­
c l ine or i ncrease llJay be d ue to unknown causes that 
do not enter i nto our calculations and so v i t iate o u r  
reason i n gs. It is,  therefore, almost i m possible to deter­
mine the effect of changes in fi s h i n g  methods or i m ple­
m ents or any other steps that may be tak en, because 
the chan ges that llJay fol l o w  are not necessari l y  pro­
d uced by the innovation.  

One of the most fam i l iar of the herring fami ly  io the 
shad, the alosa sap id i ss i m a ; and yet very l ittle is  
kno wn of its l i fe h is tory. This  fish presents the curi­
ous anomaly of a sal  t water fish that i s  known only in  
fresh water, for i t  is taken when it comes i n to the 
rivers to spawn and after this d u ty is performed.  the 
whole body returns to the sea, leavin g  but a fe w �trag­
glers beh ind. To w hat part of the ocean they go, on 
what food they subsist, and at what depth they l i ve are 
all u nknown. About the. middle of November the "rll n" 
begin s  i n  th e  St.  Johns River in Florida, and as the 
season ad vances the fish appear with a fai l' degree of 
regulari ty on the successi ve river� toward the north. 
The l arge catches of the spawning fish, made by m eans 
of the dallJs that barred their access to the upper reaches 
of the stream s  and the destruction of the spawning 
bflds b y  sawdust and other  refuse, w h i ch ,  o w i n g  to the 
lack of prohi bi t i ve l aws and to the short-sighted 
pol icy w h ich de layed proper l egislation, was thrown 
into the water cou rses, so depl eted their n u m bers 
that the first care of the United States Fish Com­
milllion wall the re.toration of thi. mainificent 
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food fish. To the intelligent, skillful work of this 
Commission is d ue the abundance of this important 
ani llJal. 

Not content with restoring the shad to its native 
waters, the U nited States Commission transported it 
across the Continent and planted its eggs in the Pacific, 
w here shad had been u n known. The experiment 
proved a bri l l iant success, and the shad now abounds 
along the coast from Mexico to Alask.a. The habits 
of the fish have u ndergone a change, however, fol' its 
migratory instinct is not so marked, and . instead of 
appearing only at a definite season it may be taken 
at any time of the year. There is  a tradition on the 
Atlantic coast that a shad returns to the ri ver i n  
which i t  was hatched, b u t  i f  i t  be true i n  Atlantic 
waters, it is not so in the Pacific. The fry were chiefly 
planted in the Sacramento, from which river the fish 
have spread along the w hole coast, which would be 
the case if  t h e  tradition were well founded. 

The salmonidlll are better understood than most fish 
famil ies, yet m uch remains to be discovered about 
them. The Pacific sa l mon is  distinguished by a well ­
established trait, which is  certai nly  i ntere�ting. The 
adults  spawn only once in a li feti m e. They reach the 
spawning ground in good cond ition,  but  after deposit­
ing the spawn their tissues soften and degenerate, 
a l lowing th e  fish to be attacked by " fungus " and 
bacteria, so that they a l i die. 'rhe w h o l e  ad ult  gener­
ation is  removed, and tile chances of l i fe for t he fry 
are correspondingly increased, as food is rnore abund­
ant and can n i bal ism is i m poss ible. This trait may 
have some bearing on the Ill uch-mooted c lose season 
problem, as nature seems to preserve t h e  race by re­
moving all the adults i n  the  i nterests of the young, 
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and to indicate that it is 1lI0re i m portant to protect fry 
than  to save t h e  ful l-gro w n  fish.  

\Vhen artific ial cu l ture was begu n ,  g l'eat were the 
expectations aroused, and these ha\'e  been fu lfi l led 
only with those fish whose biological h istory is best 
k n o w n .  Great n U lll bers of eggs are h atched, but the 
production o f  fry is not the sole a im of piscaculture. 
Fish .  not fry, are wanted, aUlI the SUCCflSS in reari n g  
ful l - grown fis h  i s  dependent o n  t h e  k n o w l edge of their 
biolog ical h i story. The experience obtained with the 
whi tefish shows this to be an u n questionable truth. 

The whitefish (Coregonus cl u pei form is) is abundant­
ly fou n d  i n  the Great Lakes. It  constitutes the most 
i mportant fresh  water fish on this continent, and per­
h aps in the world. In 1897 the catch of this fish alone 
aggregated 7, 048. 443 po u n ds, val ued at  $250. 722. To 
llJaintain this fishery the U n i ted States Fish COlll llJ i�­
sion and the COlll luissions of the several States i ut-erested 
have established hatcheries for w hitefish. During the 
yea r ending June 30. 1898, the U n i ted States Fish COIIl­
m i sion stations hatched 8 1 . G88,000 fry, and it is safe to 
estimate t hat the various State h atcheries did about  
the same. Assum i n g  t h i s  to be the case. there would 
be a total of about 1G3, OOO, OOO fry for a single year. 

T he addition of tb is  enorIllOUS n u m ber of young fish 
ann ually should .material ly i ncrease the catch, but i t  is 
not evident that it has done so.  The whitefish has not 
been exh austivel y stud ied, and many gaps exist i n  the 
knowledge of its l i fe cycle. N either its spaw n i n g  
h abi ts n o r  its spawni n g  beds are w e l l  known.  It i s  
known to be a rapid swi lll mer, and able  to cover Illa n y  
m iles a d ay. The females are able t o  retain t h e  spa wn 
for a w h i l e  after they are " ripe." so that · the capture 
of fish from which spawn may be taken does not neces­
sari l y  point to a given locality as the spawning ground.  
The fish may be en route, and until  the natural en­
vironment of the young fish ill known the fry cannot 
be planted to geit advantaie. 

. 
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The food of flshes is a field i n  which further research 

is needed. Dr. Ryder and others have done valuable 
work in this direction, but much remains to be done. 
Before a stream or lake can be successful ly  stocked 
with a given fish, the food for that particular fish m ust · 
exist in sufficient quantity, and it would save t ime, 
tro uble and expense if th is  coul d  be determined in ad­
vance. It  is often d ifficult to ascertain the nature of 
the food, and to do so the stomachs of many specimens 
must be exami ned and the real food separated from ex­
traneous and accidental ingesta. If one watches a 
sheepshead feeding, it is h ard to believe that it is not 
a vegetarian.  The fish bro wses among the branches 
of algre as though nibbling t hem, yet a close i nspec­
tion shows that it is devouri n g  the multitudes of small  
crustacea and other tiny an i m als that crowd about the 
sea-weeds. I n  pursuit  of this prey, the fish sometimes 
nips off bits of th e weed and swallows them. but these 
particles are accidental and should not be considered 
food. It is probable that lack of attention to this ele­
ment in food supply may account for some of the failures 
of fish culture. 

In these u nexplored fields of science there is  m u ch 
that wi l l repay patient research ; for e very addition to 
the store of our biological know ledge is a val uable aid 
to the men who have made the preservation of our fish 
their l i fe work. 

• • • 
Power Plant of Metropo l i t a n  Eleetric Su pply 

Company. 

As the original central station of the Metropolitan 
Electric Supply Com pany, of London, was found to be 
insufficient  and cou ld not be enlarged, the com pany 
decided to erect a new station at  Wil lesden . This sta-

tion i n cludes two boiler houses, each 
350 feet lon g, and between them is the 
d ynamo room, of the same length and 
112  feet w ide. When com pleted , the 
st ation wil l  furnish 45, 000 horse power. 
A t  presen t but one-fou rth of the total 
plaut i s  insta l led ; of the boiler room, 
a portion 150 feet long has been built ,  
con tai n i n g  sixteen Babcock & Wilcox 
boi lers, provided with superheaters. 
'l'he dynamo room, terminated by a 
tem porary wall ,  measures IG2 by 68 
feet ; i t  contains three generating 
groups, consisting of an engine  and a 
Westinghouse alternate current dyua­
IIlO. The engines have a capaci ty of 
2, 500 horse pow er, giving 116 to 145 
revolutions per m i n u te ; they are of 
the vertical com pou n d type, with cyl­
i nders of 3GYz and 56 i n ch es d iameter 
and 36-i nch stroke. The dynamos give 
two-phase curre n t, and are d i rect 
coupled to the engines ; their capacity 
is  1 , 500 k i lo watt� , at 500 \'olts and 60 
cycles. The dyn amos have 62 fixed 
poles and movable armat u re ; the ex­
citel'� are moun ted on the main shaft, 
and are COllJpound-wou nd. The ten­
�ion is raised at the station from 500 to 
1 0.000 volts by t welve transformers of 
250 k i lowatts each. The energy is 

conveyed to th ree s u b-stations w h ich contai n in . al l 
t h i rty transfortners of 100 k i lowatts ; for the t ransm is­
sion. five cables leave the central stat ion ; the distance 
from the latter to the farthest sub-station is about t e u  
m i les. 

• 1 . ,  • 

A n  A u tomobile E x h i bitlou at '.I'reuton. 

An automobile exh ibit ion wi l l  be held at the Greater 
In ter-State Fair at Tre nton, N .  J . ,  Septem ber 24 to  
28. An opportun ity w i l l  be afforded to all  manu fac­
t urers to show t heir vehi cles, and a special b u i ld i n �  
h as been erected for auto l llObi le i nterests. Nearl y 
e very man ufacturer wi l l  be represen ted, and 30,OUO 
square feet will be needed. 

Trenton is well located between New York and 
Philadel p hia, and i t  seems as though the idea of ha v­
ing an Eastern automobile exposition and race-meet at 
this poin t  could be successfu l l y  carded out. A clu b 
run from New York to Tren toll t wo days previous to 
the opening of the Fa i r  i s  be i n g organ ized. A r u n  w i l l  
also b e  m ade from Phi ladel phia to Trenton. They 
wil l  be under the direction of t h e  A utomobile C l u b  
o f  America a n d  the Automobile C l u b  of Phi ladelph ia. 
Various races and contests wil l  be held upon the track. 

IT has frequently been assumed that the col lection 
of d ust on electric l ight w i res and fitti ngs was due a il'  
currents  due to thermal causes. Mr .  A. A_ C.  S win­
ton's experience has con v i n ced him that electrostatic 
attraction i s  the cause, particularly where the supply 
is  at 200 volts . from the street mai n s. He says i t  i s  whell 
the s w i t�h is off, i n  the case w h ere it is in the nega­
tive cond uctor, that the accumulation of dust takes 
place. Having rl'gard to the comparati ve lowness of 
the 200 volts poten t i al , froUl an e lectrosta t i c  point of 
view, the rate at wh ich the dust accum ulate, on the 
cordi ie mOit 8urprisln". 
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WHITE INDIANS OF NEW :MEXICO. 

BY COSMOS MINDELEFF. 

For more than a h undred years the question whether 
there existed in America a tribe of white Indians has 
been agitated , and more or less positive statements 
from learned men can be quoted on both sides. That 
the legend of a w hite race had a basis in fact is proved 
by the photograph which is  published herewith, and 
which shows, not  a tribe, but six individ uals,  l iving 
i n  the Pueblo of Zuni, New Nexico. Their existence, 
however, is known to very few, and even of those 
who have visited the vil lage not many have seen the 
white Indians, for as a rule they keep themselves out 
of sight.  The h istory of the legend is interesting. 

From the earliest times m ore or less definite r umors 
about white Indians have been current. In 1791 the 
Reverend Doctor John Williams p u bl ished a treatise 
o n  the subject, which is  now very rare, although the 
im petus which he gave the inqu iry st i l l  survi ves. The 
p urpose of the publication was to start a su bscription 
fund, to be devoted to the exploration " of the w i l d  
parts o f  America beyond t h e  O h i o  River," w here the 
author was sure the  long-sought white men would be 
fou nd. In h is own mind there was not the slightest 
doubt th at these whites were descendants of Prince 
Madoc of Wales, w ho, according to the old Welsh 
legend, left h is native country soon after 1 1 70 A. D. , on 
account  of family d issensions, a n d  sai led out to the 
'Vest, leaving Ire land on h i s  rig h t  hand.  

Accord ing to the ancient bards, Prince Madoc re­
turned in the course of t ime with glowing accounts  of 
a new country he had discovered, and gathering his 
adherents about  him he set sai l again for the far West, 
to the land wh ich he had fou n d,  a:l d  was never after­
ward heard of. Dr. W i l l i ams contende1 that the 
w hite Ind ians were the  descendants of these twelfth 
century Welsh men, and w hatever may be thought of 
his  conclusion his  argu ment was certain ly  worth con­
sideration. He cited the many reports concerning 
these I ndians then current, coming from various parts 
of the Amer ican con tinent, particularly the account  of 
a man named R i m i n gton, a native of E n gland, who 
had llIet the w h ite I ndians at a grand trad i n g  meeting, 
or I ndian fail" at the forks of the Oh io. He was told 
that they callie from a remote distr ic t, west of the 
Mississi ppi. Ri mington's companion,  a Welshman, 
clai ms to have spoken to these Indians in  his own 
language. It was sa id  also that  t h ese I n d ians had a 
book,  which they venerated highly,  but  were unable 
to read. 

More than sixty years later, when the Pacific Rai l­
road surveys across the con tinent were uJade, the story 
cropped out  i n  another forlll , but  the white Indians  
were definitely located at the P u eb lo of Z uni. I n  the 
reports of that survey, p u b i ished i n  1856, a description 
of one of t h ese I ndians is  given, together with a l ist of 
words, which were said to be practically synonymous 
i n  the Zuni and 
Welsh lang-uages. 
No explanation of 
the pre�ence of 
white members of 
the tribe was at­
tempted .  About 
1877 J. H. Beadle, 
a news paper Clor­
respondent, visit­
ed Zuni. He men­
t i o n s  a b o o k  
which those Indi­
ans h a d .  a n d  
which t h e  y re­
gard ed with great 
r e V e r e n Cl E', al­
though they could 
not read it. 

There can be n o  
d o u b t  that t h e  
white Indians a t  
Zuni are albinos. 
There are f 0 u l' 
others at the Mok i 
vil lages and sever 
al s c a t  t e l'  e d 
among the other 
Pueblos. In dress, 
m a n  n e l' S ,  cus­
toms, language, 
they are like their 
fellows, but t heir 
complexion is very 
fair ; they are, i ndeed, m uch whiter than the average 
wh ite man who has l i ved much in the open air. Their 
hair is a tawny yellow, i nstead of the jet black which 
characterizes the I n dian. Their eyes are so weak that 
they have to keep them closed in the sunlight, as 
shown in the photograph. This is  due, doubtless, to the 
absence of coloring matter in the iris. As the skin lacks 
that protection also, these people suffer very m uch 
from sunburn, wher>-l the regu lar Indian is almost as 
imm une as a negro. Their eyelids and l ips are always 
sore, and i t  is probably on account of their dread of 
the sunlight that so few travelers have seen thew. 

J , ieutifi, jmeritlll. 
To those who have seen these curious freaks they 

give the impression at first that they are Irish men 
d ressed as Indians, for their faces have a decidedly 
Celt ic  cast. The only way, however, i n  which they 
differ from other mem bers of the tribe is i n  the absence 
of coloring matter in the skin and hair. The cause of 
this albinoism has not been determined ; it m ay be 
due to close i ntermarriage within the fam i l y, an in­
evitable result of the social system of the Pueblos, and 
theil' organization under the clan or gens system. 

• I • •  
SO:ME PACIFIC JELLYFISHES. 

BY CHARLES F. HOLDER. 

I n  m aking the trip from San Pedro to Avalon, or 
from San Pedro to San Diego. into the warm waters of 
the great black current of Japan, the traveler is 

PHOTOGRAPH OF A JELLYFISH, T AKEN AS IT 
REACHED THE SURFACE. 

charmed with the display of large jel lyfishes, particu­
larly abundant in March and Apri l .  

The form most conspicuous, both for its s ize and 
beauty, i s  the one shown i n  the accom pan y i ng i l l ustra­
tion, which was photographed as it had j ust reached 
the s urface. The j el l yfish was eight or ten feet in 
length, consequently the opalesque disk alone is seen ,  
splashell with markings of a deep lavender. The 
picture h as a pecul iar interest inasmuch as i t  i s  the first 
ever shown of th is  j el lyfish, and, in all probab i l ity, 
the first successful photograph of a l iv ing je l l yfish of 
an y kind. The tentacles of t h is speci men stretched 
away a whirled fluted m ass, t inted a rich pink, folded 
flounced and fringed like twisted lace. Depending 
from the d isk were numbers of long opal-h ued ten­
tacles, fou r  only being shown in the photograph. 

This specimen ii:! a pigmy co mpared with some ob-

WHITE INDIANS OF ZUNI, NEW MEXICO. 

served in these waters. .Jellyfish with tentacles forty 
feet in length-'-veritable gi an ts-have fou led the nets of 
the fishermen off the mouth of Avalon Bay. Doubt­
less this jellyfish sometimes attains great len gth . So 
vast are the numbers of jel lyfishes at the time of writ­
ing-April-that i n  cross ing the Santa Catalina channel 
they are almost constantly i n  view. The entire channel  
may be said to be filled with these l iving comets, w h i ch 
at night aid in converting the waters into a sea of l ight. 

One of the most beautiful of all jel l yfishes, and one 
not uncommonl y  seen here, has been kept in confine­
ment by the writer. Thill il the PbYllophora. hydro-

107 
statica. So far as the observation of the writer goes, it 
is the most rapid i n  i ts movements of all the jellyfishes. 
When the specimen mentioned was placed in a tank, it 
darted about with all the rapidity of a. fish . In a short 
tiwe it learned apparently that rapid movement 
would not avai l and slo wly swam about with fanciful, 
lacelike adornments and pendants, resembling an in­
verted thermometer more than anything else ; for 
there is a central axis, which calls to mind the tube of 
the thermometer-it is  elongated into a bulb at the 
upper portion and is fil led with gas at the will of the 
animal. 

This axis may be four  or five inches in length. About 
it are n umbers of transparent glass-l ike bodies (necto­
calices) resembling individual jel lyfishes, which are so 
delicately attached to the stem that they wave to and 
fro. They easily break off, and for a short time seem 
to possess l i fe of their own. 

These beautiful  bodies are so many pumps, and are 
the organs of locomotion of the Physoph ora, forcing it 
along swiftly or slowly, as it  pleases. At the base of the 
central colu m n  are groups of various organs, the most 
conspicllous resembl ing the tentacles of a sea· anem­
one, and colored a rich pink. Below them extends a 
maze of lacel ike tentacles, lavender and p ink in h ue. 
The float is an exact i mitation of a bulb of q uicksi lver. 

The writer was fortunate i n  observi n g  the Ph yso­
phora in the act of descending. W h en captured i ts 
b u l b  was fil led with gas and was half an inch in length 
-a float t h at kept the animal at the surface with the 
top of the bulb bobbing above it  so charged ; it was 
impossible for the creatu re to s ink. It made several 
ineffectual efforts to do so, p u m ping itself a few inches 
below the surface ; but the  b u l b  would carry it u p  
again. It now swam around se veral moments, then 
stopped i n  the center of the tank ; the lo wer part of 
the bulb or float was seen to restrict, as though SO l l l e  
one had tied a strin g  abo ut  i t .  Presently t h e  restr ic 
t ion reached the  cen ter, forming a separate drop of 
seeming quicksil ver, which was gradual ly  pushed dowu­
ward by uJ Uscular action uuti l  i t  escaped and rose to 
the surface. Another restriction was now for m in g, 
and another d rop of gas was pushed down and out of 
the tube of the m i m i c  thermometer. This was re­
peated fO ll r or fi ve times in ten minutes, and final ly 
the beaut i fu l  and complex pumping mac h ines forced 
the entire animal below the su rface without d ifficul ty. 

Simi lar  to the Physophora, b u t  rarer in these waters. 
is the al l ied form, Agal lllopis,  two speci mens of w h ich 
i t  was the writer's good fortune to secure. I n  th e open 
water i t  was a most del icate creature ablaze w i t h  color. 
So delicate was it t hat the s l ightest swir l  of the water 
seemed to threaten i t, and it WIlS only taken by lower­
i n g  beneath it a glass j ar. L i ke P h ysop h ol'a, it has an 
axis wh ich is covered with the glass l ike pumping ma­
chines, or nectocalices, in t wo rows ; al l  giving the 
u pper portion of the animal the appearance of an 

elongated globe of 
glass. Each nec­
toca l i x, or pump, 
resem bles a jel ly­
fish i n  a p p e a r ­
ance, and is con­
n f'cted w i t h  t h e  
axis  by a del icaw 
stem and w i t h  i t s  
neigh bors b y  gel­
atinous h o I'  n s 
w h i c h become 
locked, giving the 
ent i re mass some 
s t a b i i i  t y. The 
c r y s t a l  pumps 
h ave c i l' c u i a l' 
openi ngs w h i c h 
lead to cavities 
with i n ; all the 
openings poi u t  at 
righ t angles to the 
axis. As in Phy­
sophora. they are 
the organs of loco­
I ll otion, water be­
i n g  taken in and 
violently f o r c e d  
o n t  by the sudden 
compression of the 
wal ls of the crys-
tal p u mp. T h e  
animal b a s  t h e  
power to change 

the direction of the openings, and so Its d i rection, to a 
certain extent. 

I t  was fascinating to watch the evol utions of this 
beautiful creature and th e pec u l iar movements of the 
nectocalices, leaping as the water was pumped out ; 
but the " pumps " very soon broke awa.y, and covered 
the bottom of the tank, each moving and turning 
about, apparently with a l i fe of its own. Reaching 
out from this portion of the ani mal arE> groups of or­
gans of various kinds and lacelike tentacles of rose 
pink.  

With thelle delica.te forwil werlt kept for a. llhurt tiwe 
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both physalia and velella mtlmbers of the Siphono­
phora. The latter is very common in this latitude in  
August., coming with great regularity, being blown i n  
on the prevailing west w i n d .  The writer h a s  seen the 
Santa Catal ina channel so covered with these mimic 
craft, all  sailing on the starboard tack, that the water 
so far as the eye could reach gl istened with their satin 
leg of m utton sails. Nearl y  all  which were examined 
held delicate shrimps in their short tentacles, while 
some had captured tiny f shes. Velella is a perfect 
raft with a horizontal sail al ways set ; the h ull, as it 
may bl" termed, is a mass of concentric compartments 
which com muuicate w i t h  one another, making so 
buoyant a disk that i t  never leaves the s urface. O n  
t h e  upper side rises t h e  glass· l ike sail ,  o r  frame, cov­
ered with a delicate b l u e  membrane. On the lower 
surface the ten tacles hang around a central mouth. A 
number of different appendages add to the i nterest of 
this ani mal ship. In some works it is figu red beneath 
the surfacl", but this is i mpossi ble ; the raft is always 
on the surface, with the sail set ; and if  a wind be 
b lowing the veleUa is carried along over the sea, a 
mimic ship in every sense of the word, dragging its 
short tentacles, which seize and o verpower small  ani­
m als by the aid of t.he lasso darts they bear. Velel la  
is h a rmless, but  i ts  a l ly  Physalia, which is  supported 
by a beautiful bubble, is  one of the most dangerous of 
al l  the jel lyfishes.  The specimens observed i n  this  
portion of the Pacific were not over t wo inches and a 
half i n  length ; b u t  i n  the Gulf  of Mexico they appear 
to attain their maximum size of five or six inches, with 
tentacles from ten to thirty feet i n  length . The sail 
when retracted is a simple ridge ; but when physaJ ia  
wishes to  move it  elevates a cru mpled mass of pink­
t i nted satin and a sai l is seen extending the entire 
length of the b u bble, an effective organ of locomotion 
i n  a good breeze, the movement tending to bring the 
tentacles to within a foot of the 8urface, these poison­
ous, and indeed deadly, organs  to fishes, being towed 
along as would a fisherman's bait. Small fry bite at 
them, and so virulent is the poison that t hey roll over 
dead, when they are hauled up to be absorbed by the 
body mass. 

with cilia or hair· like organs. It now escapes and 
assumes a pear shape and becomes fixed to the bottom 
at one end. The upper or free portion now appears to 
divide, and small tentacles are seen,  the object resemb­
ling a small hydra. This upper portion in the jellyfish 
Aurelia now seems to divide itself u p  into a series of 
fringed platters, which break off, become distinct je l ly­
fishes� and so swim away. 

ation, etc. Enough h as been said to indicate the 
source and nature of some of the most prevalent of 
nu isances of the streets and pavements, and it  will be 
generally admitted that under the present conditions 
of l ife a certain amount of such pollution must exist, 
but it does not necessarily follow that this shall be 
brought indoors. At the present time a large n umber 
of women sweep through the streets with their skirts 
and bring with them, wherever they go, the abomin­
able filth which they have taken u p, which is by cour­
tesy called " dust." Various devices have been tried to 
keep dresses from dragging, but  most of them have 
been unsuccessful. The m anagement of a long go wn 
is a difficult matter, and the habit has arisen of  seiz­
ing the upper part of the skirt and holding it i n  a 
bunch. This practice can be com mended neither 
from a physiological nor from an artistic point of view. 
Fortunately, the short skirt is corning into fashion, 
and the medical jon rnals especial ly commend the sensi­
ble walking go w n  which is now bei ng quite general ly 
adopted. These skirts will preven t the importation 
into private houses of pathogenic microbes. 

• , e  • •  
" Scorching." 

. .  , .  
Tile C u rrent Supplement. 

A sad story appeared in The New York Times of June 
11. A young bicyclist was running a race with a trol­
ley car. When he showed signs of tiring, the jeers of 
the men on the car spurred him to renewed effort, 
w hich was further encouraged by the favoring smiles 
of the ladies at his renewed efforts. Then came the 
tragedy. The onlookers, sitting ·at their ease in the 
car and themsel ves risking nothing', " saw him regain 
w hat he had lost, go forward. * * * Blood was 
pouring from mouth , ears and nostrils, and he was 
badly cut and scratched "-and dead ! No wonder 
that the reporter has occasion to add that, after the 
part they had played as unintentional causes in this 
tragedy, " the young men and the young women 
slowly returned to their car. The young men did not 
jeer again .  The young women had no heart to s m ile. "  
'I'his principle of " record-breaking " a n d  of insatiable 
attempts to outdo ot.hers is the bane of t h e  agl". It is 
urged that it is the very l i fe of progress. We do not 
think so. There would be j ust as m uch real progress 
-nay, more-in all careers of l ife if men would leave off 
pitting themsel ves so eternally against each other and 
put themselvell instead against their own best with­
out regard to what others m ight have done or be 
doin g. Let each man strive in every walk and re­
lation of l ife to attain the best of which he is capable, 
with due regard to the harmony of his own best inter­
ests, and let him neither mind if  he is distanced by 
others on the one hand, nor be satisfied though he 
beat all the world 011 the other, yet fall short of the 
standard of his own capabilities. So will the harmoni­
ous progress of the race be better assured than by �all 
the " record-breaking " and " scorching " possible.­
The Sanitarian. 

The current SUPPLEMENT has an u nusually large 
number of interl"sting articll"s. " The New Water­
works Extension in G lasgow " is by J. A. Stewart. 
" Iron and Steel Rails i n  America " is by Robert W. 
H unt. " American Engineering Competition, V. " deals 
with ore suppl ies and transportation. " Persia and Its 
Capital City " is an elaborately illustrated article. 
.. Some of the Resources of the Phil ippines " is by G. 
D. Rice. " Panoramas of the Exposition of 1900 " d eals 
with the Stel'eorama and t he trans-Si berian pano · 
ramas. . .  The Reaction Break water as Proposed for 
the Opening of the South west Pass of the Mississippi 
River " is by Prof. Louis M. Haupt. 
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The most interesting feature of the jel lyfishes, 
taking the one shown in the accompanying illustration 
as a type, is  their development. Late in the summer 
yellow masses are seen through the d isk ; these are the 
eggs, particularly noticeable in  the common Cyanea. 
The first stage of the latter is carried about in the 
mouth folds of the parent, and is then known as the 
panula, a minute elongated spherical body covered 
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The streets of our great cities are not kept as clean 
as they should be, and probably they will not be kept 
scrupulously clean u ntil automobiles have entirely re­
placed horse-drawn vehicles. The pavement is also 
subjected to pollu tion in many ways, as from expector-
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RECENTLY PATENTED INVENTIONS. 

Bicycle Attachments. 

BICYCLE· LAMP HOLDER. -EuGENE E. HENRY, 

Stamps, Ark. In this lamp-holder is found a new de­

parture in a very simple aud ingenious contrivance by 

which, when the ri der is about to turn a corner, the 

lamp is swung around fW!ter and to a greater extent thau 

the fork is turned. The lamp. bracket is mounted to 
turn in a frame or snpport clamped to the fork, and 

small chains extend from the lamp-bracket to the steer­

ing-head, the arrangement being such that, in addition 

to swinging with the fork, the lamp-bracket turns on its 

own axis to throw the light llrOund the corner. 

BICYCLE-SUPPORT. - HUGH H. COOTE. Phrenix, 

Ariz •
. 

This support is of the type which may be carried 

on the bicycle, lind the legs thrown down by springe, 

when it is desired to support the wheel. The novelty 

lies in the general constroction and arrangement, which 

the inventor has designed with a view to decrease weight 

and promote convenience in adjusting the support. 

having this title is noticeable for the arrangement 
of knives, the belts which feed the blocks of glue and 
the belts for carrying the cnt slices to the dryer or else· 

where. Parallel knives have their edges facing upward, 
one projecting above another in  step form, and the 
vertical runs of two belts grip the blocks of glue or 
gelatine and feed them forcibly to the knives. From 
the base of each knife a separate downwardly in­
clined conveyor belt is arranged the belts running one 
above another and of different lengths, aJl terminating 
adjacent to a horizontal conveyor which may lead to a 
dryer. 

D UST COLLECTOR.-LoUlS C. MEYEROT"', Evans­
ville, Ills. The important adj unct of the dust collector, 
in modern flour mills, to collect and dispose of tbe fiour 
<J.ust in the air, is the subject of constant improvement. 
A type of apparatus for this purpose consists of framcs 
or drums covered with cloth through which the air is 
passed. The one referred to above includes a horizontal 
drum in which separate compartments are formed by the 
cloth, the compartments being coJlapsible and as each in 
its turn comes uppermost, its sides are coJlapaed by a 

Elect r ical Appara t u s .  
cam a n d  then suddenly forced outward b y  a spring to 

ELECTRIC SIGNAL AND FIRE-ALARM.-DAVID jar the cloth and free it of the dust, which then falls into 
GEYWITS, Rome, N. Y., and WILLIAM STILL, Utica, a trough havin!/: a conveyor screw. 
N. Y. This inveution merits the consideration of hotel 

CALCINING FURNACE.-GODFREY HUGHES, El 
men . It provi jes for awakening guests at the hours re-

Paso, Texa.<. This patent relates to ore calcining fur. 
quested, the receiving of an answering ring from the 

oaces and discloses a novel manner of pa.sing the ore 
guest to avoid disputes, the automatic soundin!/: of an 

through the calcining flume or chute. 'l'he latter is In­
alarm a' the hotel office in case of fire m any of the rooms, 

clined IUId has a series of dumping plates, which are 
and permits the sounding from the office of an alarm in 

acted on by a traveling chain having trips. The are is 
each room in case of fire. At the office a clock and a 

. 
'ded h t 

. . 
ted to 

received, from an elevator, on the top and falls step by 
SWitch system are praVl so t a a pm lOser cor· 

step to successive plates The flames from the furnace 
respond with a given hou� and a given ;oom will  cause 

rising through the chute �rve to thoroughly calcine the 
the clock to ring the

. 
bell

. 
10 the guest s room . I� the I ore by the time the latter has reached the outlet provided 

absenoe of an answermg nng from �he guest, the slgDliI 
at the bottom. The rapidity of the travel of the are 

may be repeated. If a fire occurs III any room, a ther-
may be regulated as required. 

mostatic circuit cl oser sounds an alarm at the office. A 

sin{!:le switch device enables the hotel clerk to alarm the 
guests in all  the rooms at once, in case of fire. 

ELECTRlC ARC· LAMP. - JAMES E. DAVlDSON. 

Butte, Mont. In the new lamp devised by this inventor, 

there are disclosed a number of important improvements 
to a full understanding of which a copy of  the patent 
should be examined. 'l'he carbons are prevented from 

.. bucking " or bobbing up and down ; a slight movement 
of the armature of the regnlating magnet impartR, 
throu�h special connections, lUI increased throw to the 
carbon so that the movements of the latter are much 
more sensitive, and a means is provided which is de­
signed to make the burning out of the magnets impossi­
ble. 

TROLLEY-H ARP. -EDWARD G. JOHNSON, Brigan­
tine, N. J. Instead of mounting the trolley-wheel in a 
fixed position on i ts shaft, as nsual. the harp mentioned 

permits the wheel to slide on its shaft in  order to follow 
the conductor, as in  turning a curve. and s!Jrings are 
provided on the .haft, at each side of the wheel, which 
return the latter to tbe normal position. 

I n d u strial A rts. 

APPARATUS FOR CUTTING GLUE. - C'ARL 
WOLFF, New York city, N. Y. An automatic machine, 

Railway Cars a n d  A ppliances. 

RAILWAY-CAR.-THOMAS L.  STATE, Detroit, Mich. 
A car, patented by this inventor, is provided with two 
fioors, the lower one comprising a parlor, reception room , 
s tate·rooms, etc., and the upper one arranged with sleep­
ing herths and bagga�e compartments. The improve­
ments comprise, besides the general features referred to • 
a special arrangement of the sills and transoms, as weJl 
as a new form of convertible seat. 

DOOR HA NGER AND TACK TllERE FORE . -
JOHN C. GABEL, JR. , Onarga, Ills. T llis inventor has 
patented a door hanger and tracks of the class in which 
provision is made for moving the door laterally into the 
door opening in addition to the longitudinal sliding 
movemen t. In the opening and closing of the door, 

only a longitudinal pressure is necessary, the track 
and hanger serving to guide the door into and out of the 
opening. 

RETAINING VALVE. - JOSEPH S. LAPISH, Salt 
Lake City, Utah. As an improvement on a prior patent 
relating to the same subject, this inventor has patented a 
new form of retainer valve fur retaining the air pressure 
in the brake cylinder while the auxiliary reservoir Is 
being recharged, and the new form is so arranged that 

no waste of air can occur in the supplying of air to the 
retainer cylinder and the operations of controlling the 
leak port. 

CA R  COUPLING. - MARK A. BROWN , Douglas. 
Ga. A car coupling out of the conventional lines is the 
subject of a patent to this inventor. He employs on one 
car a coupling hook having an arrowhead at one end, 
and this is engaged by peculiar spring retainers on the 
opposite car, which are stated to be effective in pre­
venting uucoupling on curves. 'rhe hook is made re­
versible and may co-act with an ordinary link and pin 

coupling. 

Steam, Gas and L ighting. 

BOILER-FEEDER.-HENRY J. DAVIS and others, 
Birmingham, Ala. This apparatus is ·automatic In its 
action and maintains the water level at any predeter­
mined height. A chamber in communication with the 
boiler contains a fioat which falls as the water level 
lowers and permits entrance of water to the chamber by 
first controlling the entrance of steam to the water cham­
ber and then exhausting the steam to reduce the pressure 
in the water pipes and thus permit the infiow of water. 
The rising of the fioat by the charge of water iu the 
water chamber acts to admit steam from the boiler, 
equalizing the pressure and causing the water to fiow 
into the boiler by gravity. 

GAS BURNER.-MICHAEL B. CAlUlODY, Zanesville, 
Ohio. This in vention is noticeable in providing a feat· 
ure of marked improvement in fuel-gas-burners, for the 
purpose of regulating the gas supply in the iuterest of 
efficiency and economy. The gas supply pipe delivers to 
a gas chamber divided into compartments and the mix­
ing tube for the air and gas is �imilarly divided. Thus 
gas from one compartment and ita complement of air 
may be delivered to the hurner, or two or more compart­
ments may be utilized I1ccording to the heat required. 
The invention is also designed to prevent the flame from 
running back ir the mixing chamber. 

CALCIUM-WICK L A MP. - ANDREW PL.IICHER, 
.!'IRvannah, Ga.  A new type of lamp has been patented 
of this inventor. The light is produced by a lime wick 
or "ube which draws up the oil by capillary action, and 
oxygen gas which is caused to issue from a perforated 
ring and impinge against the wick, the burning of the 
oil causing the incombustible lime wick to glow with a 
brilliant incandescence. 

LAMP BURNER.- WILLIAM HARRIS. Mound Bayou, 
Miss. This inventor arranges a pressure strip to be 
pressed by a set screw against the wick of a hurner, to 
hold the wick securely, and also with the object of limit­
ing the amonnt of oil consumed and enRbling the lamp 
to bum without a chimney if desired. The invention is 
mainly intended for signal and rai lway lantern s which 
are required to burn a long time without being charged. 

Mechanical Devices. 

COTTON-PRESS. - SILA:MON McLEAN, Bingham, 
S. C. The development of the roller cotton-press is one 
of the comparatively recent fields inviting the Americau 
inventor, and true to his reputation he confines himself 

here as with other mechanical problems to no set lines, 
but endeavors to produce various embodiments of the 
principle involved. In the McLean press the rotton is 
fed through the feed rollers into a baling box which os­
cillates beneath a series of rollers arranged in tbe arc of 
a circle, so that the cotton is compressed in layers. The 
follower of the box is carried by a screw, mechanism 
being provided to tum the screw and cause the fol lower 
to recede gradnally as the bale is formed. A very in_ 
genious feature is a means for automaticallyl governing 
the follower in its descent according to the pressure of 
the bale. 

PERFORATOR.-GUSTAvuS A. EVANS, Nelson, B. C., 
Canada. In the practical operation of perforating at­

tachments of job printing presse.!! difficulty is not i n fre_ 
quently experienced in insuring a proper register of the 
punches with the perforatious in the bed piece, in freeing 
the perforated sheets, and iu preventing accumulation of 
the punched particles In the bed piece. To remedy Ike 
defects, the present patentee modiJles the punch bar and 
bed piece so that the former is properly guided and 
yieldingly engages the bed piece; he provides a novel 
clearing bar which first presses on the paper to clamp it 
secnrely, then yields to permit the punches to pass, and, 
as the punclles withdraw, the bar acts to dislodge the 
sheet from the pnnch bar. The punched partic les enter 
II groove haVIng its ends so formed as to permit the par­
ticles to free themselves. 

MECHANICAL MOTOR.-GEORGE S. ZENT, Little 
River, Kans. Tllis motor is of that class in which a de­
scending weight operates a train of gear ing, and the im­
provements provide a special transmitting and regulating 
mechanism for applying the power of the motor by 
means of a walkiug-beam to operate two pumps or similar 
devices. 

POWER·MACHINE.-DAVID W. REYNARD, Morris , 
Pa. For driving bicycles or other machin es, til is inven_ 
tor has patented an apparatus in wbkh he employs the 
principle of two hand or foot levers at opposite sides of 
the machine to be alternately pressed downward. The 
special transmitting mechanism is designed to avoid 
dead centers and effectively apply the power. 

Mblcellaneo u s  Inve n tloll •• 
ATTACHMENT FOR FEED B AGS. -HENRY BARK, 

Yonkers, N. Y. In the different attempts to prevent 
waste of oats from a f('ed· bag by the horse tossing his 
head, the bag itself has been variously modified. Tile 
inventor above referred to employs the ordinary bag, 
suspended as nsual, and provides a crescent-shaped 
guard to be secured to the extreme npper elld of the bag, 
at the back, the front of the crescent having a str9 p to 
go around the horse's nose. 

TOY MUSICAL INSTRUMENT.-RoBERT PITT, St. 
Lewis, N. C. This inventor has produced a new form of 
musical toy, into which air is blown through a tube at 
tile side and causes a loud musical sound by means of 
two specially constructed perforated diaphragms at the 

ends of the instrument. 

TRUNK-HANDLE.-BERTNIE M. WHITE and FRANK 
A. HOYT, Gordon, Neb. In the haudliu" of trunks, tho 
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vinching of the fingers between the handle and the 
trunk body is frequently experienced. To prevent this, 
the handle above noted is so connected by its ends that 
when gripped it slides ontward in diagonal slots in the 
securing devices and so as to stand out from the trunk 
body. 

FURNrrURE-SPRING.-EDWARD A. SEABURG, Se­

attle, Wash. A system of spring. devised by this in­
ventor provides a series of supporting springs in square 
arch form, and a superposed series of standards resting 
on the springs and connected together at the top by 
webbinl(. 

BANANA-CRATE.-ANTONIO and JOHN SANSONE, 

Keokuk, Iowa. For shipVing hunch bananas and also 
other fruit, the abov�· mentioned crate afford. a safe­
gnard a!(8inst injnry to the fruit by providing an outer 
frame ami an interior snspended bag, which is spaced 
from the rigid frame and centered by circular series of 
Ilexible connections with the frame at different points. 

BRACELET.-WILLIAM F. SIMON. WeAt Hoboken, 
N. J. The improvements in articles of jewelry keep 
apace with otber devlees and rellect the uni versal teu­
dency to embody new mecbanical ideas. In a bracelet 
patented by tbis inventor, a strip of metal is crimped or 
corrugated and coiled spirally. wbereby new ornamentaJ 
effects are prodnced and increased Ilexibility obtained. 

TRAP. - THOMAS H. 'rAYLOR. Luzerne, Pa. This 
trap is designed to kill small animals instantly, and to 
this end tbe inventor provides a pivoted bait plate with 
one end tnrned up to form a jaw, and a spring frame 
which, when the trap closes, will spring downward, 
striking tbe animal and causing it to be caught between 
tbe frame and the jaw of the bait-plate. 

POST HOLE DIGGER. - JAMES L. CATES, Sena­
tobia. Miss. On the posl.-hole digger patented by this 
inventor the shank has a special socket for receiving a 
detachable handle which has " pecnliar sbape to enable 
it to be nsed as a wire-stretcber. 

Designs. 
PUMP-BASE. - ARTHUR E. HUNT, Nichols, N. Y. 

In this pump- base an interior tubular extenEion rises 
from tbe inlet opening at one side of the center and tbe 
outlet opening is at the top at the opposite side. The 
sand, etc , thus bas an opportunity to settle. 

FIREPLACE REGULATING - PLATE. - HENRY 

PANNILL, Petersburg, Va. Tbis patent presents a new 
design fOr plates for regulating the draft in fireplaces, 
the plate being rectangular in form, corru�ated from end 
to end, and scalloped in tbree of its edges, elongated 
slots being formed in the plate for nse in connection 
witb a suitable damper-plate. 

ANTI-RATTl.ER FOR THILL-COUPLINGS.-WIL­

LIAM H. PARDEE, Antigo, Wis. The device patented hy 
this inventor is intended for use in connection with the 
wire anti-rattlers, and "hows a new sbape of the bearing 
block. 

ELECTRIC-LAMP HOLDER. - W,LLIAM ROCHE, 

Jersey City. N. J. A novel campaign novelty has been 
patented by this inventor, consisting . of a cup-shaped 
holder for a small electric lamp, the holder having an 
attaching pin, and at the front of the cup the portrait of 
a political candidate may be placed. 

RECEPTACLE.-FRANK F. HOLLAND, Portland, Me. 
This design relates mainly to a unique shape of metallic 
ice cream cup to be used at 60da fountains ill connection 
with the popular handled holders. 

FABRIC-TRIMMING. - THEODORE ';CHIESS, New 
York city. Tbis mventor has patented a new design 
of pdging for trimming, the distinguishing feature of 
which is a zigzag line of stitching at each side, wHh 
tufts and knots at the outer connecting points. 

NOTE.-Copies of any of these patents can he fur­
nisbed by Mnnn & Co. for ten cent. each. Please state 
tbe name of tbe· patentee, title of the invention, and date 
of tbis pap�r. 

NEW BOOKS, ETC.  

FLASHES OF WIT AND HUMOR. By Ro bert 
Waters. New York : Edgar S. Wer­
ner Publishing and S u p p l y  Company. 
1900. 12mo. Pp. 186. Price $1.  

Mr. Waters has written a merry little book in which 
Is attractively presented the hnmor of tbe world's 
cleverest men. He has sometimes missed the point 
of a good story and sometimes fa; jed properly to 
translate the sayings of foreign wils. On pages 33 and 
120, the French adage, � � Qui se ressemble s'a..-;se'mble " 
has been misquoted, an error that might have been 
avoided by employing the good Engli.h proverb, 
" Birds of a feather flock togetber." On page 53. 
the pun on Napoleon's name, H non tutti, rna buona 
parte," nttered in reply to the statement, " al l  Italians 
are perfidious," has been incorrectly translated H not all, 
my good fellow." instead of .. not all, but a good part," 
thus missing the point entirely. These are only trifles, 
hardly noticeable among a host of clever sayings. 
TOPOGRAPHIC S U RVEYING. I �C Ll:D-

ING GEOGRAPHIC, EXPLORATORY, 
AND MILITARY MAPPING. Bv H er­

bert M. Wilson. New York :
· 

Jo h n  
Wil ey & Sons. 1900. Octavo. Pp. 
xxx. and 900. Price, $3. 50. 

Tbe book contains, in concise form, all the data neceR­
sary to a knowledge of topographic surveying. The 
methods elaborated are chiefly those developed in recent 
years by the great government surveying expeditions. 
The work will be of assistance to the engineer who may 
be called npon to conduct an exploratory survey in an 
unknown region, or to make a detailed pbotographic map 
as a preliminary to construction. Descriptions and ex­
amples of the methods to be employed and the essential 
tables required in compntation are included in the 
volnme. 
LE GRANDE EPITOME. A Fund amental 

Principle and its I m mediate Facts 
Relating Man to the World . A Se­

quence. By q. A. Bowsher. 16mo. 
Pp. 19. 
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Marine Iron Works. Chicago Catalogue free. 
. .  U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., W aterb'y, Ct. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., Cbagrin �'alls, O. 
Most durable. convenient Metal Workers' Crayon is 

made DY D. M. Steward Mfg. Co., Chattanooga. rrenn. 
Machinery designed and constructed. Gear cutting. 

The Garvin Machine Co., Spring and Varick Sts .• N. Y. 
Ferracute Macbine Co . . Bridgeton, N. J. , U .  S. A. �'ull 

Line of Presses, Dies, and other Sheet Metal :Machinery. 
rphe celebrated " Horusby-Akroyd 1 1  Patent Safety Oil Engine is built by the De La Vergne Refrigerating Ma­chine Company. Foot of East 138th Street. New York. 
r.!'he best book for electrICians and beginners in elec­

triCity is H Experimental SCience," by Geo. M. Hopkins. By mail. $4. Muun & Co., publishers, 361 Broadway, N. Y .  
IL-r Send for Ilew and complete catalogue o f  ScientiUc and other Books for sale by Muun & Co . •  361 Broadway , 

New York. �-'ree on application. 

HINTS TO CORRE.,PONDENTS. 

Names and Address mu.t accompany all lette .. or no attentIOn will be paid thereto. ThIS is for our information and not for publication. References to former articles or answers should eive date of paper and page or number of question. Inquiries not answered in reasonable time should be repeated ; correspondents will bear in mind that some answers require not a httle research, and, though we endeavor to reply to all either by letter or in this department, each must take bis turn. Buyers lVishing to purcba"e aliY article not advertised 
III our columns will be furnished with addresses of houses manufacturing or carrying the sume. Special Written Information on matters of per"onal rather than general interest cannot be expected without remnneration. ScIentific American Supplcments referred to may be had at the office. Price 10 cents each. Hoo�s referred to promptly supplied on receipt of prICe. llIl:�:��sorsr��I�d. examination should be distinctly 

(7936) M. S. asks h o w  to stop cross 
talk on two grounded lines running parallel for six milee. 
A. The complete remedy for crOES talk on a gronnded 
circuit is to remove tbe ground and pnt up a complete metallic circnit properly crossed. If this is not feasible the common return system may be nsed, which will save 
wire. In this system a single return wire is made to serve 
for all the lines on the pole". Yon will find ' the various 
methods of putting tbese up described in Miller's 
" American Telephone Practice, " which we ran furnish 
you for $3 by mail . and wbich sbould be in tbe hands 
of every telephone man. 

(7937) A. M. W. writes : Is an u nd ershot 
waterwheel placed between two fioats, in a ten mile an 
hour current practical to run a pump for sprinkling gar­
den and lawn. water to he elevated tbirty feet? Would 
tlYO floats twelve inches sqnare and twelve feet long 
made of plank, aud securely fastened at rigbt ilistances 
apart at each end to allow the wheel to run between 
them, have buoyancy enough to hold tbe wbeel and 
pump? Can you advise me of anytbing published on 
the subject or give me any information as to size of 
wheel or pnmp tbe most practical ? A. The float a8 de­
scribed with a light wheel 5 feet diameter working di · 
rectly on the pump from its crank, will supply a large 
qnantity of water for garden irrigation at the elevation 
stated. A 5 foot wheel should make 30 revolutions per 
minute and operate a pump 1� inches diameter by 5 
inches stroke double acting and should pump 2 gallons 
per minute 30 feet high. Wbeel should be 3 feet wide, 
buckets 8 inches wide. See SCIEN TIFIC AMERICAN 

SUPPLEM.ENT� No. 799� on H Current Wheels aud Raising 
Water," 10 cents mailed. 

(7938) A. L. N. asks : 1 As an electric  
motor in fact i s  a magnetic motor, an 1 as the strength of  
a magnet decreases as the square of the d ·stanc2, would 
not an electric motor be more efficient less tbe air �ap 
was made, only to insure free running of the armature ? 
Would not the same prove true regarding dynamos also ? 
A. The armatures of all dynamos and motors are made 
to run with as narrow an air gap as p08�ible. 'rhis is 
because so mnch is lost in forcing the " lines of force " 
tbruugb the air. They flow throngh iron with much 
greater ease. 2. What kind of metal wou Id be best to use 
in an electrophorns with a disk of resin � inch thick and 
12 incbes diameter ? A. Any kind of metal can be nsed 
as a plate of an electrophorns. Tinned sheet iron is 
good. 3. Is an electric current in tbe science of to-day 
considered to be a vibration of the molecules of tbe eon· 
ductor or what ? A. An electric cllrrent is believed to 
be a disturbance of the ether of space. 4. If sufficient 
head could be procured to fuse carbon, would it crystal­
lize and become diamonds ? A. Carbon has been fused 
and vaporized. It becomes carbon again when it cools. 
It is believed that enormous preBStUe is nee'iled to enable 
carbon to become diamond. 5. As an electric current 
under certain circumstances canses matter to be Iighte' 
or in other words, diminish tbe attraction of tbe ear 
on some, would it not be practicable to ntilize said action 
to overcome gravitation say in airsbips ? A. If an el ec­
tric current can overcome gravity it might be used to lift 
an alrsbip. 6. Is there more than one kind of electricity ? 
It must be, becanse the behavior of sparks from a run­
ning belt, a bat.tery, or a dynamo seems to be as differ­
ent to each otber as differer. t fluid. or gases. A. There 
is only one electricity . 7. If gold can be separated to 
simply copper and lead, can not said metals be com­
bined to make gold ? A. If gold can be separated into 
copper and lead, these metals conld be combined into 
gold. 8. What is auric acid, and how is it made ? A .  

We do  not know what auric acid is. 9 .  Can a body be 
dissolved or separated to its elements, said elements 
sent by an electric wire to another place and then reas­
sembled ? A. We do not know any instance in which a 
bndy has been decomposed by electricity and its elements 
sent to another place to be reassembled again by the 
same power. 

(7939) L. R. D. asks : 1 . Could an elec- Coal separator, J . R. Ricbardson . . . . . . . . . . . . . . . . . .  655,b80 Coin assorting, delivering, and recording appara-trical current of a bigh vol tage, bnt of a low amperage 
be connected to one of a high amperage, to form a cur­
rent of a high voltage and a high amperage. A. No. 2 . 
Could two motors be connected in series each � the 
voltage but al l  the amperage. A. Yes. if direct current 
is used. 3. What size wire Ebould I lise on 2 pole 
armature Edison dynamo to obtain the highest amper­
age ? I am not particnlar about the voltage ; should 
it be shunt wound ! A. The little machine is wound 
in all probability to the best advanta;!;e as it is. It is a 
motor, and will not probably act as a dynamo unless you 
UEe a battery to excite tbe fields. 

TO INVENTORS. 
An experience of over fifty years, and the prepara­tion of more than one hundred thousand applications 

for patents at home and abroad, enable us to understand the laws and practice on both continents, and to possess 
unequaled facilIties for procurmg patents everywhere A synopsis of tbe patent laws of the United States and all foreign countries may be bad on application, and per­sons contemplating the securmg of patents, either at 
home or abroad, are invited to write to this office for 
prices , which are low, in accordance with the times and our extensive facilities for conducting the business. 
Address MUNN & CO., office Sm}l�NTIFIC AMERICAN, 
a61 Broadway. New York. 

COi�u�OI�'e�: J.o��ei-cer: : : : · : : : : : : : : : : : : : : : : : : : : : : :  �:� 
8�1l:�: :�g:��l: W.���t[;;e: : : : : : : : : : : : : : : : : : : : : : : : : :  �Jl.� 
8g�c�'n�ra%��1fw': ii: ·Washbur·ri: : : : : : : : : : . : : : : : : : : :  �:��g 
8g��reoi���'p�r�i}��aJ.ex: · Brown. : :  � : : : : : : : : : :  � : : : : :  �:�� 
8ggf��.g ���n��e:\�orr���'" . . .  . . . . . . . . . . . . . . . . . . . . .  655

.
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8g��lf::��eS�i��SJ�;i�:: g: �'all����: : : : : :  : :  : : :  . : : :  ggg:tWi 
2g�ro�u:r��:t��a��idedi�r�u:i�8igelliiiaiic: T: 655,408 

CotfOl��i:��r&hv': i{i-illscii.: : : : : : :  : : : : : : :  : : : : : : : : :  �J�J 
8�:g�!nlior�:� �ai,����i.��: . .  :.���. ����l!��: . . . . .  655,367 Crane. Seaver & WeHman . . . . . . . . . . . . . . . . . . . . . . . . . .  6.1)5,522 

8�:��' f�lain�:e,p�fl� � :locjre: : : : : : : :  : : : : : :  : : : : : : :  �:�� Crusher. See Ore crusher. Cup. See Drinking cup. Current transmission, system of alternating, J. 
Cur�'nrs ��r�escoiiii·riUOu·s ·  ·cur·ren."t·s," · ai-iiI· ·v·ic·e 655,341 

versa, apparatus for transforming alternat-
Cur���lt ���i�o & c���N:�gi;s · ·c���e�is: · ·aiiti· '�ice 655,237 

versa, transforming alternating, Hutin & I�e-
cur���:;��'po'r'ti'el:e 'fixiur'e: ·G: ·X: :J'oh'];s�)'n: : : : : : : : ��:�� Cutting elliptical holeR, machIne tor, J. S. Worth 655.538 Detachable clamp or name plate, S. ,J. Cobean . . . .  655.197 Dish washing machine, G. S. Blakeslee . . . . . . . . . . . . 655.474 

g��i:,e::ct�n�·fl���il��?W·. ·jami·eson.: . : : : . : : : : : : :  �J� Door lQCk and alarm, portable, A. L. Shore . . . . . . .  655.52;) Door shoo-fiy attachment, W. '1\ Johnson . . . . . . . .  655,242 

g�re��h�:�F���ed��.r�. Beltz . . . . . . . . . . . . . . . . • • . . . 655,542 

Dry closet and incinerator, F. P. Smith . . . . • • • . • • • .  655,4]9 INVENTIONS Drying' machine, R. Simon . . . . . . . . . . . . . . . . . . . . . . . . .  655,586 Drill. See Grain dril l .  Mining drill. Drinking cup, magnetic. H. A. Parkyn . . . . . . . . . . . .  f,55,413 INDEX OF 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

AUGUST 7, 1 900, 

A N D  E A C H B E A R  I N O T H A T  D A T E. 

[See note at end of list about copies of tbese patents.] 

Drum. hot air. J. F. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,182 Dust col lecting apparatus, curtain for, Dwight & Ruetschi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.547 Dust collector, O. M. Morse . . . . . . . . . , . . . . . . . . . . . . . . .  655,635 Dust collector, L. Walder . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655.384 Dust guard, automatic, Nyland & Lindt . . . . . . . . . . .  655,306 Dye, black sulfur, Priebs & Kaltwasser . . . . . . . . . . .  655.659 E"g case. portable, J. H. Lyday . . . . . . . . . . . . . . . . . . . 655.564 }j�gg storing tray, J. Lyolls et a1 . .  . . . . . . . . . . . . . . . . . . .  655,447 Electric cable. G. a. Nisbett . . . . . . . . . . . . . . . . . . . . . .  655,26'> Electric conduct.or crossing, suspended, J. Floyd .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655.217 Electric conductor switch . suspended, J. Floyd . .  600.216 Electric lock, H. G. Carleton . . . . . . . . . . . . . . . . . . . . . . .  655.476 ElectriC motor, Oelschlager & Schrottke . . . . . . . . . .  655.268 Electric motor brake. C. A. Lindstrom . . . . . . . . . . . . .  655.51i2 Electr�c motor start ing device. J. H. F. Gorges . . .  655,iHO Acid, amido sulfonic. J. Turner . . . . . . . . . . . . . . . . . . . .  655,529 ElectrIcal battery, C. E. O'Keenan . . . . . . . . . . . . . . . . . .  fJ55.3f8 Advertising apparatus, J. A. Kennedy-McGregor 665 ,ti27 Electrical distribution system, E. E. Frischmuth 655,219 Aerator, milk, D. D. Kimberlin . . . . . . . . . . . . . . . . . . . . 655,245 Elect�ically driven machine, Joseph & Ehren-Air brake, automobtle, 1. L. Hammond . . . . . . . . . . .  655.054. reich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65.�.·Hl1  Air power apparatus, marine, A. M. Becker . . . . . . .  665.54:1 Electrolytic cel l ,  J.  Hargreaves . . . . . . . . . . . . . . . . . . . . .  555.34;, Air purifying apparatus. R. H. 1'homas . . . . .  , . . . . .  655.285 �;Jectrolytic cells, cathode for use in, J. Har-Alarm. See Burglar or fire alarm. greaves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655,3H Al loy. Clamer & Hendrickson . . . . . . . . . . . . . . . . . . . . . . 655,39"2 Elevator. See Cotton elevator. Hydraulic ele· All� 6?:r:�:.i�;.i�.t.i�I� .���.r.l.n��: .���:'. ��.n�.r.i.����.� 655,402 Elli�tfg�pring, C. I. Dupont.. . . . . . . . . . . . . . . . . . . . . . .  655,210 Asphalt, machine for separating rock, J. PbIlip- Engine. See Explosive engine. Gas engine. Pi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,416 Pumping engine. Rotary engine. 1'ractlOn Aspbaltic material , apparatus for extracting and engme. refining, A. F. L. Bell . . . . . . . . . . . . .  " . . . . . . . . . . . . .  655,430 EEnn!l�In'ee igstnaitretlrn' �xdPleOvslIcVee. , eLx· pWloist,rvye· , . .  R . . .. .  R· ·  .. .  V· · O· ·l,· 655,289 AutomatiC tank, W. O. Wayman .. . . . . . . . . . . . . . . . . . . 655,288 eo ,., Autotruck for garbage, ashes, etc., J. C. Ander- Paller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,209 son . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,320 Engine vaporizer. gasolene, J. G. MacPherson . . .  655,407 Awl. sewing, Espey & Harris .. . . . . . . . . . . . . . . . . . . . . . 655,548 Engines, electriC sparker for gasolene, J.  G. Mac-
�:�� l�:::�rst�:.'�: If: t�t�h!�: : : : : : : : : : : : : : : : :  : : :  : :  �;�r Enii�:�,sF:;ei· rec'eptacl'e for gaso'lene: 'ij: L:Reen: 655,406 

Bag. See Water bag. stierna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,661 Bag fastener, H. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,359 Engines, oil separating apparatus for steam, L. Bag tllhng macbine. A .  M. Bates .. . . . . . . . . . . . . . . . . . .  655.322 A. Cooper .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,610 Bag holder, A. J. Hurd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,236 Envelop safety fastener, T. Hawkins . . . . . . . . . . . . . .  655,230 Bag�ra������: . .  ����.����: . . ���:' . .  �.r.��� . .  ���: . �: . �. 655,512 
Ex��aJ5�oWa�'h�������. ��� .���l.S���.�t.i.��. li.��.s . .  ��: 6b5,5.�2 Bait, artificial , R. B. CantrelL . . . . . . . . . . . . . . . . . . . . . .  655.003 Excavator, steam, D. R. French . . . . . . . . . . . . . . . . . . . . 655,218 Banana shipping case. J. Jackson . . . . . . . . . . . . . . . . . .  655,625 Exercising apparatus. electric conductor for, Barrel swing, G. L. Ed}!erton . . . . . . . . . . . . . . . . . . . . . . .  655,364 Crooker & McDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.671 Battery. See Electrical battery. Exhibition structure, H. li'. W. Lyouns . . . . . . . . . .  055,255 Bearing, H. Fernstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.096 Explosive engine, rear compression, H. A. Ber-Bearing for bICycles, etc. , spring. F. L. Koehler . .  655,445 theau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,186 Beer cooler, G. Danges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.613 ExtenSion platform, Seymour & Kahler (re· Bell stri ker, E. D. Hockwell . . . . . . . . . . . . . . . . . . . . . . . . . 655,352 issue) . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,844 Belt fastener. J. Hi l l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,403 Eyeglasses, H. G. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655. 325 Bicycle, J.  C. Robbins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,516 Eyeglasses or spectacles, J. Vilanch . . . . . . . . . . . . . . .  655,469 Bicycle handle bar, MCAuliff & HiCks . . . . . . . . . . . . . .  655,570 Fabric. See \-," ire fabric. Bicycl e mud guard, F. H. Welch . . . . . . . . . . . . . . . . . . . . 655.316 Faucet and filler for receptacles, H. J. Valentine 655.664 Bicycle saddle and tool carrier, combined, R. J .  Faucet attachment, bottle, H. A. Knight .. . . . . . . . .  6D5,:l45 Dooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,209 Feed rack, J. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.504 Hil lia.rd table, R. W. Moffett . . . . . . . . . . . . . . . . . . . . . . . .  U55.503 Feed trough for borses, G. E. Combs . . . . . . . . . . . . . .  foo,477 Binder and pad holder, temporary, V. C. Hout- Fence post, L. K. l1'orsythe . . . . . . . . . . . . . . . . . . . . . . . . .  655,675 zahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6f).i).;)09 Fence post. J . G. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . .  655,(;38 Bit, M. McNalley.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . 655,508 Fence weaving machine, wire, A. E. Blashill . . . . . .  65..�.189 Bleaching by electrolytic chlorin water, T Jes- Fence. wire, P. A. Heid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6b5,ao7 persen .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655,239 J<�ertilizer distributer. E. Oubre . . . . . . . . . . . . . . . . . . . . .  t1M.51U Blower, fan, R. Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655.fi02 �'ifth wbeel, vehicle. J .  G. MacPherson . . . . . . . . . . . .  655.256 Boat attacbment, Howe & Leavitt . . . . . . . . . . . . . . . . .  655.234 F·i1e. letter, I.  E. Hockwell . . . . . . . . . . .  . .  . . . . . . . . . . .  655, 372 Boiler. See Hange boiler. ��i lm drier, roll ,  C. W .  H. Smithers . . . . . . . . . . . . . . . . .  655.fJ62 Boiler, G. S. Strong . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,588. &�5,58Y Fire extil1�uisher, J. Braunwalder . . . . . . . . . . . . . . . . .  655,599 Boiler. N. P. 1'owne . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  6;)5.420 Fireproof arch center, G. B. Waite . . . . . . . . . . . . . . . . .  655,426 Boiler tube plug. S. J. M. Bertbet . . . . . . . . . . . . . . . . . .  ti55.187 Fisbing pole attacbment, F. J. Ditcbey . . . . . . . . . . . .  655,31)., Boiler washout device, B. �'. Keeney . . . . . . . . . . . . . .  655,559 Flue, W. A. Gay. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  6,r,5,619 Boilers, automatic circulating- system for Bteam, Flue scraper, L. V. Tucker. . . . . .  . . . . . . . . . . . . . . . .  655.313 C. C. Upham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,5�2 Fluid heating' and sterilizing apparatus, Water-Book, manifoldmg sales. L. G. Reynolds . . . . . . . . .  655,45H house & Forbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,H65 Boot or shoe, ventilated, .J . J. Pearson . . . . . . . . . . . . 65b.57fi F'orges, blast producing apparatus for, N. 'ring-Boring bar, expansible. Brown & Haddock . . . . . . . .  655.fj()() ley. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . .  655,591 Bottle fi lling machine, F. C. Keller . . . . . . . . . . . . . . . .  665,44:1 Frame. See Picture frame. Quilting frame. Hottle, non-refillable. J. M. Urgelles . . . . . . . . . . . . . . .  655.641 }i'ne] , artifiCial composite. Fitts & Zingg . . . . . . . . . 655.215 Boundary post. K. Schmeisser . . . . . . . . . . . . . . . . . . . .  655,;)77 Fuel, producing artificial, W. P. 1'aggart . . . . . . . . .  655,282 BowiilH! alley. L. A. Scholz . . . . . . . . . . . . . . . . . . . . . . . . .  655,583 Furnace, R. Schorr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,418 Box. See Bread box. Metal box. Paper box. }furnace fuel feeder. 11\ N. Spear .. . . . . . . . . . . . . . . . . . . 600,404 Brake. See Air brake. .Klectric motor brake. Furnace grate, H. Truesdell . . . . . . . . . . . . . . . . . . . . . . . .  655,663 Vebicle brake. Fuse block. L. A. Keitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.243 Brake setting and signaling apparatus, auto.. Game or toy, E. H. Allison . . . . . . . . . . . . . . . . . . . . . . . . . .  655,667 matic, C. Bergmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.184 Gas burner, J. E. rratham .. . . . . . . . . . . . . . . . . . . . . . . . . .  655,527 Brake sboe, J. Stromeyer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,381 Gas en!,ine. E. C. Wood. . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  655.473 Bread. apparatus for cutting altar, T. M. Mulker-. Gas generator, acetylene, A. C. Einstein . . . . . . . . . .  655,300 ms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,409 Gas generator, acetylene, I. L. Harris . . . . . . . . . . . .  655,487 Rread box, altar, T. M. Mulkerins . . .  , . . . . . . . . . . . . . .  655,410 Gas generator. acetylene, J. Lawrence . . . . . . . . . . . .  655,446 Bread or cake knife. J. Hamilton . . . . . . . . . . . . . . . . . .  655.001 Gas generator, acetylene, J. W. Lawrence . . . . . . . .  655,632 Bread or cake pan, M. Vossbeck . . . . . . . . . . . . . . . . . . . .  6.::'5,530 Gas generator, acetylene, E. F. SmIth . . . . . . . . . . . . .  655.310 Bridge, E. R. Woodruff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655.291 Gas generator, acetylene, C. Verwer . . . . . . . . . . . . . . .  655,287 Broom, F. R. Lay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  665.251 Gas generators. pressure safety device for acety-Broom, W. C. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655,3ti9 l ene, F. H. Harriman . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,b"23 Brush handles. means for attaching, F. & G. Gas meter, prepayment, E. F. GrIffitbs . . . . . . . . . . . .  655. 4a8 Bauerle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,181 Gate, J. I( Glidden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.001 Bubbles. apparatus for making soap, G. Krafft . . . ti55.248 Gate. J . N. Salmon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,374 Buckle, belt. 1... & J. IUtter . . . . . . . . . . . . . . . . . . . . . . . . . . 655,;)71 Generator. See Gas generator. Steam genera-Burglar or fire alarm, F. D. Wallace . . . . . . . . . . . . . . .  655,427 tor. . 

Burial case. �1. L. Keyes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.500 Glass or vitreous pipe or tubular bodies, appara-Burner. See Gas burner. tus for forming, Howe & Wetmore . . . . . . . . . . . .  655.235 Butter, etc. , cutter, Hardant & Anderson . . . . . . . . .  655,486 Glass pri�m plate, G. Fugman . . . . . . . . . . . . . . . . . . . . .  655.220 Cabinet, H. G. Roth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,275 Glass, pflsmatic rolled sheet, C. C. Hartung . . . . . .  6,>'5.401 Calculator, G. J .  Gnau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.fi53 Glue heater, F. N. Hastings . . . . . . . . . . . . . . . . . . . . . . . . 655.227 Cam wheel, (I'. K. & l( O. WeBs . . . . . . . . . . . . . . . . . . . . .  655,535 ('; Iue spreader. C. E. Francis . . . . . . . . . . . . . . . . . . . . . . . . f>55,482 Can and means for closing same, G. II. Dunbnr . .  655,614 (;rain dri l l ,  S. Belanger. . . . .  . . . . . .  . . . . . . . . . . . . . . . . .  655.323 Can opener, B. }i'. Pinnell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,273 Grain drill attachment, W. �'alconer . . . . . . . . . . . . . . 655,:3:« Can topper and wiper, W. S. Bristol . .  . . . . . . . . . . . . .  655.545 Graining machine. plate. G. W ishart . . . . . . . . . . . . . .  655.472 Car brake gear, railway, Schaffer & Howard . . . . . . 655.;)70 Gramopbone sound box. G. K. Cheney . . . . . . . . . . . . ti5.�,195 Car, char�ing, }i�. D. Al len . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.')5,179 Grating, safety. H. W. Kingsbury . . . . . . . . . . . . . . . . . .  Wib.49'2 Car coupling. D. Hawkins . . . . . . . . . . . . . . . . . . . . . . . . . .  t-i55.229 Grip, friction, H. M. Sackett . . . . . . . . . . . . . . . . . . . . . . . .  655,519 Car coupling", 'V. McDonald . . . . . . . . . . . . . . . . . . . . . . . .  655,263 Gun attachment, PeB & Wheeldon . . . . . . . . . . . . . . . . �fo,577 Car coupling, G. W. Smillie . . . . . . . . . . . . . . . . . . . . . . . . .  655.:-:157 GUllS, 1evel quadrant for high elevation, J. Kurig 655,561 Car end gate fastener, mining. L. S. Morrow . . . . . .  655.505 Hatr, device for promoting growth of, 11'. W. Car hand strap, street, rr. K. Wardwell . . . . . . . .  655.428 Evans . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,481 Car, street railway. G. Moore . . . . . . . . . . . . . . . . . . . . . . .  tlS5,o66 Handpiece, C. C. Lusby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,498 Carbonated beverage, E. }i'unk . . . . . . . . . . . . . . . . . . . . . .  e55.398 Hand rest, F. H. Thier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,284 

�;!��l���: �1;:'C��;�.d C� i���iil�"'t'rom: :  : : : :  : : : :  : : : :  : : :  ��:�� �:����.ba�e:�hU:it���'i;g�i-.P. RisbeJ . . . . . . . . . . . . . . 655,581 

Jase. See Banana shipping case. Burial case. Harness rosette, J. E. Pflueger . . . . . . . . . . . . . . . . . . . . .  655.511 Egg case. Packing case. Heat or cold, electrical detector for, J. O'Meara .. 65b,411 Casket rest, '1'. W. CoughJiI1 . . . . . . . . . . . . . . . . . . . . . . . .  6fi5.362 Heater. See Glue heater. Casting machine, automatic, R. G. Collins . . . . . . . . 655,296 Heater shield and ventilator. combined, A. B. Castings, means for identifying metal, R. E. Shantz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655.585 Coleman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.01)3 Hinge. I�. Bader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,596 Cement, artificial , L. H. M. Merceron-Vicat . . . . . . 65b.501 Hinge, H. R. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,600 Centrifugal machine, D. Willox . . . . . . . . . . . . . . . . . . . 655,536 Hook. See Snap hook. Chains. machine for manufacturing weldless, Hop bleaching and drying kiln, J. & A. B. C. Dow-Wailes & Gross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.383 dell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.3.'lO Chair. See Reclining chair. Revolving chair. Horseshoe, soft tread, Kennedy & Duncan . . . . . . .  655.628 Separable chair. Hose, J. F'. McGuire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,507 Chair. A. C. Greene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.224 Hose supporter. O. H. Hake . . . . . . . . . . . . . . . . . . . . . . . . 655,439 Chair seat, combination cobbler and bent wood Humidifier, R. C. Ulbrich . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.467 roll, F. A. Dennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,207 Hydraulic elevator, G. H. Evans . . . . . . . . . . . . . . . . . . .  655,615 Chair seat support. H. Mort.on . . . . . . . . . . . . . . . . . . . . . .  655,506 Ice cream freezer, J. A. E. Anderson . . . . . . . . . . . . . .  655.387 Cbamber pot, etc. , T. Hawkins .. . . . . . . . . . . . . . . . . . . .  655,231 Impact motor. W. H. Pfeiffer . . . . . . . . . . . . . . . . . . . . . . .  655,271 Churn, T. J. Cheney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.391 Indicator. See Temperature indIcator. Clgar wrapper, F. E. Fonseca . . . . . . . . . . . . . . . . . . . . . . . .  655.549 Joint. See Pipe join. Rail joint. CIgarette machine. F. J. Ludine-ton . . . . . . . . . . . . . . . .  655,254 Journal bearing, Lee & Mellor . . . . . . . . . . . . . . . . . . . . . .  655,633 Cl[larette making machine, P. J. Leschander . . . . .  6S5,f-i34 Key seating machine, A. D. Catlin . . • • • • • . • • . • • . . .  655,432 Circuit closer, J. O'Meara . . . . . . . . . . .  , .  . . . . . . . . . . . . . . .  655,412 Kitchen uten8i1, H. Wieser . . . . . . . . . . . .  " . . . . . . . . . . .  655,471 Cistern cleaner. De M ont"& GarwlCk . . . . . . . . . . . . . . .  655,479 Knife. See Bread or cake knife. .' Clamp. See Detachable clamp. Knife �uard, W. J. Stewart .. . . . . . . . . . . . . . . . . . . . . . . . .  655,280 Clamp, A. Carl son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655,193 Ladder. extension, A. T. Kingsley . . . . . . . . . . . . . . . . .  655.246 Cleaner. See Cistern cleaner. Window cleaner. Lamp, acetylene gas, G. A. Moore .. . . .  , . . . . . . . . . . . .  655,261 Closet. See Dry closet. 

I 
Lamp, electric arc. J . F. Ackermann . . . . . . . . . . . . . . .  655,176 Clothes wringer, F. R. Wens . . . . . . . . . . . . . . . . . . . . . . . .  655,534 Lamp, electric arc. J. S. Nowotny . . . . . . . . . . . . . . . . . .  655,266 Clutch mechanism, F. G. Hobart . . . . . . . . . . . . . . . . . . .  655,440 Lamp, electric arc, T. Spencer . . . . . . . . . . . . . . . . . . . . . .  655,526 

8�'!.\Cl���lfJ�·���f,\i{e�%�'torro:.��.s��� .. .. .. . : . .. .. .. .. .. m',ll� (Continued on page 110) 



110 J titUfifit !mtritau. 

WOOD or METAL 
Workers 

Without Steam Power should 088 Our Foot and Hand Power 
lIla.chinery. Send for Catalogues 

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

SENECA FALLS MFG. CO. 
695 Water SI., Seneca Falls, N. 

Lamp. hydrncarboll. W. G. Bird .................... 655.188 

i�����;��r§��l�:�· .. �l�,?}�:!f:�·: : : ::::::::: ::::::::::::: �:�� 
Lu�t, trallsver.-;ely divided bouL or shoe, A. D. 

'rylel', .Jr ............................... ............ t.i5;J.:-H4 
Lease forndllJ,! mechanism, A. ,K lihoadcs ........ ti55.&79 

f�rf�e�'r�s::��'�
n
M�8K: Hocte·li::::::::::.::::::::::::: �gg:��!� 

Liquids, apparatus for se parating solid bodies 
from, D. (.-ale . ... ..... ....... ..... ............... 655,3aS 

Liquids with gas. apparatus for charging, J. D!fE.�!!��!��:�::�d ::::,:ry 
Works, Camden, N. J. THE ESTERBROOK STEEL PEN CO. 26 John St., New York. �chneible .................... ...... ... ............. 655,378 

Litho�rapiJic work, reclucrion frame for, 11'. J. 
Kallenbach .......... . . .. ... ....... ............. . 655.30'2 

AMERICAN P ATENT�. - AN IN'rER- ��gg�: l�t�I�:;�t�i1\���{: . .. ��)e�.t.�i .e. !�.���............ ti.:xl.liOi> 
e�ting nno valuable table foIbowing the Humber of patents 
Ilran ted tor the varioul'J liubject� u pon wbich petitions 
l1ave been Hled from the b�f!inniHt! flown to December 
in. 1&.4. Contained in SCIE�Tn'rC A."BltlCAN SUP­
PLE�(ENT. �o. I UU·'!'. Price 10 cents. To be had at 
tbis office and from all newsdealers. 

Lock and latch. combined, ;\I. Eo Cullins.... I;;-,;·;.!!IH 
Locomotive. H. A. Lutt,genl'\. ........ . .. li.�fdO;) 
Log do�gillg apparatus . .... . J. Neacy ........... .... li;",,:; .... ,';'a 

The Dlds Gasoline Engine 

��gl��:\)�i ����r�
d
1�1�!:e�� 

The Dairy Farmer --'" 
Loom, Haker &, Kill, fj.)5.t.i4:!. 656,64;), (;;":;.ti.j;;. tffi.(j.lj to ti5.�.I"'!) 
J�oom. A. Morell.......... . .................. .... ti;)."),:tli:! 
J�OO!1l a.ut.ullJatic controllillJ! llJecbunisJJl , Haker .. _ . . 

complications. 1 to 
50 b. p . •  tatlouary. 
Small �ize8 �e l f con­
tained. 4�. 8, and 15 
h. p. Mounted en· gines, 2 fO XO b.p. m&­
rine. SetHi for com­
plete catalogue. 

The total dairy pl'Odul'ls of the United States 
a.mount to *700.000,000 per annum. 

�£ NGINE.&'FOOT-) MACHINE. SHOP OUTF"IT5, 
TOOLS ANO SUPPLlES,-;';.'l!"' ATHEs. ::,[BASlIAN LATHE CO'���Z'�;::�:�,sJ 

&;. K'p................... ... ..... ....... . .. h.');)'(l.jh 
J�oom warp stop motion. B,aker & Kip ............. tm,liH 
Lubricator. See Axle lubnelltor. 
Lnbricator and pist,on roo packillJ!. W. B. Erb .... f��\212 
.\laglletic �eparalor, Cuurtlley & .Hutterworth .... l)55.4;:�a 

The dah'ymen who produce this milk. cream and 
butter are farmers in the broadest sense 

They cultivate lal'ge farms, carry �arge herds of 
cows, and need for tbeir work everything 
that any other farmer needs . 

12-inch Pipe cut off and 
Threaded with ease by one 
man and a 

)lail crane. railway. A. H. Black .................... 6;)5,titi!J 
)Iat. See Table mat. 
:\lattres8 stuffi llg" machille. H. C. l{ehkopf.. ....... ti5;\[)78 

Olds Motor Works. 
Box 418, DetrOit. Mich. 

Their income is steady, not 1n termittant. They buy 
goods the year round. For tbe�e reasons, they of all farmers, are m�)stde8itahle customers. 

�f�:!���;::� ::�:����:�:�t·f�'r )��[��t���: .
. 

C. B. Hat� {ij5,27ti SECTORLESS 'WIMSH'URST MACHINE. 
field.............. ..... .. .......... .. .. ti55.22S -'Phis article gives directions for making. 4 llIustra-

The rearlers of HOARD'S DAIRYMAN are the mo�t 
ilttelligent and progressIve farmers, the lead� 
ers in thought and action. 

FORBES �l�r�f�\���g\,��fi.n�\��;r��· .. . �;.-. �)�1��1::. :::::::::::: :�:�t:: tions. �(,IF:STIIf1C A;\lERICAN �UPPLEl\IEXT 1 t 31 . 
Metal cuttlllg machin e,:-I. J. VeJ'J1sten. . . . ... ti55,4:?4 a��1�;s� C§�;l� f�:�)�;:;

l
��lac::�e� 

& Co. and all news-
HOARD'S DAIRY:'IIAN is admittedly the one author­

ity on ali questions affl"l'ting the dairy farID­
er, his cows, crops. bnildings and tools. 

Can any agricultural adverth:el' a.tr(lrd to miss the 30.000 farmer:> who l'Pfld HOA HD'S DAIRY­
}IAN� Selld for tl. �pe('imen copy and judge 
for yourself the (�Ia�s of farmel's that read it. PATENT DIE STOCK. Met��d structures. forming composite. \V. H . •  __ ,,� ____ ... _ 

�avery ............ ...... " ...... .. . .. _ _  . ...... ... h,o;),.j;)1 
Metal working macilille. combined. H. Bates .. . ... tj5,j,5�J7 
Meter. �ee lIas meter. 
.\le, er C. O. };'. Schrol t ke . .... . . ....... ...... .... . . w£:l,aaa . \lie;1. ele .. Hs�orlill:': apl'l.ll':lt.Us for sheets of. 

Heard &. ::O:nydt!I' ......... ..................... .... fifJ5.5:1.'l 
Milkillg machine. ('OW, )t. J1. Condron ............ ij.;;;,.:.'O(J 
:\lill frame. A . . M. Zi ullflel · lJlall.... . liaa,:'l!I;; 

WO RK S H 0 PS i )llIlel.lI waters, .ltJparatus fUi PUfltYIl1g" l!atUlal, 
/' J Z l<'urmcl f;'-:).,t:{tj 

of \Vood and Metal \Yorkers. wlth- .Ii -; �}����.1�1�1;�:!:c1;1���1.T�, 1���lr��cher. .. ·t;;>i,.j21: :t�trJ� 

ECONOMY IN GAS ENGINE IGNITERS 
Is reaciled in tbe "A UTII-1'iP 

It won't burn eleci . U •• n,' ... " " 

(Jut �team power, eqUIpped With �.� �}:)�;��lll��e(�I�'cla\�ll
l
�l�l� de\'lce. K Caverly 100,1;04 

BARNES' FOOT POWER Mutor. �;Ie("(rlc motor. Impactmotur. Petrol. 
MACHIN ERY - �lot��I�t(��}!��� �;I.u�l�

r
�·rm,er . . li:);),;);1) allow lower bids on jobs, and gI ve �lower or barvester tingel bar attacillnent, \Y. * greater protlt on tbe work ; �laclll.lle8 (;atel malln . . ... f;,')') , i.-m sent on trIall! deslrea. tatalv(j free. , :)-Ius<,le kneader, R TTollem.. 

. 
.
.. 

f
l
;
, .. ')' .. ·2,.4 

.. ,��.,! 

Look at its working prin· . 
ciple and you'll understand 

tile ease and comfort that 
comes with wearing a 

w. F. &. JOHN BARNES CO. ,.. _ . Needlf�, tape. :\1. N. E.!Stcl'bruok I<J 
1999 RUBY ST., ROCKFORD ILL - __ .. __ g�8��������I�r:lr:::l�\��ldi�il�i.s�n\v. j1'rench.. . :iAA:�:�� 

is obtained from a 'Vitte Gaso l ine Engine. It i� 
ee,mollliclll, 11 u rn b I e, is 
�()ld ria:bt and �:maran­
teed for 5 years. Write 
for catalogue C. 

President Suspender 
Improyed 

ARMSTRONG'S PIPE THREADING 
Oil. extract.ill". C. I-:ri.mall ...... . ............... f;r .. '>.�I:; 
Uiler for vebicle wheel�. aUlomatic. V. D. Hue.. I�.');).;)IK 
Oiis, refinin g nllller;il, T . . \1:.tculpinc. . ........ I;r�".i)n() 

- AND- Ore crusher. '1'. �nlit h................... tj;);).:�l1 
CUTTING.OFF MACHINES Ore mixer alld sampler .. J. M. i).lUm... [;ro.',.4;S 

Both Hand and Power. Ores anhydronsly, COllccntl'atilljl, S . .\1. ij���',_�� I ,,_ (_ 
WITTE IRON WORKS CO. 

519 West 5tb Street, 
Kansas City, Mo. 

'l'he most popular suspender made. 
Refuse imitations. We will give 
� 1.;}OO.OO for estimates of 
t.he Presidential vote. :11'ul1 par­
tICulars of conditionH witb 
each suspender. Book free. 

, ::;'izes 1 to.,u inche�: Orcs allhydrollsty. Illeans for conCCI,t.rilt if�I�·.4
.
�: fJl).),.j.la 

t.���'\�OJ��atii)�k�d 7)��)l�I�"i!��� ()rg��;.IJ�S�v��eJ·I:: ...... ::::::::::::::::::::: :::�.�:�:�: :�2:ir.� 
C. A. EDGARTON MFG. CO., 

Box 222 

P1l?e Cut�el's. ::stoch IUl!
.
l lJIr:: Il'acl\age nJH!iinl! and tilling machine . . J. H. ()I\ell .. 1;a.�,;-,74 WE L L Machines 

Shirley, Mass. 

'I.HI,:l,�)e'tsaUy ack'Il."·H'lf�l!led tn be Packing ca�e. eollap!'ilJle, P. �'. Kcst illg ............ fi;"};j,24t TH� BEST. ��e'lt{LJ(lrcutalo(1 • . PacKiuJ,!. pistOl!. ,\1. F. Cox... . .... (.i5;j,:!02 
THE ARMSTRONG MFG. CO. Pall. �ee Bread <or cake pall. 

Brid"eport, COlIll. Pa per box and and blaHI, tllerefor. fo l dl l1g'. J. A. 
-------------- Scott .......... ....... .... .... ........... ........ 1)5;;.521 

Over 70 stzes and styles, for drilling either dee p or 
shallow wells tn any kind. of soil or rock. Mouuted 
on wheels or on sil ls. \Vith engines or horse powpr8. 
Strong, simple and durable. Any mechanic call 
operate them ea�\I.v. Send for catalog. 

MORAN flEXIBLE JOINT 
Paper box making macilllle. \V. S. Davis .. ........ tj;j;'),4:)4 

TH s: Eu R E KA eLI P Pa per feeding machine. '1'. c. ilexter .............. 1;55.4;l;) 
for Stealn, A ir or l�iqllids. 

Made in all sizes to stand any desired 
pres:sure. 

r. The most useful article ever invented Paper, etc., mecbunism for feedi llg siJeets of, 
tor the purpose. Indispensable to Law- pe!1.���r�1��1�h1��cl��la�·lii no.' \V.· �'l ;;I'P�O;l::::'::::: �j�:�ilf 
�:��. to

d
�g��I�����fb�srl����

e
�e�

n
;�I;.. � ����'ti1r�\��
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f:ft;J/t·aT�;, l?�l.lltV�e;�g�iXI]s: i��g:i:�� 

\VlI.LL\:lI,., nun"' .• Ithaca. N. Y. Moran Flexible Steam loinl Co., Inc·d 
147 'I'bird ;;treet. LOl'ISVILJ,E. Ky. 

erally. Book marker anll paper clip. �
.
. Pen, foulltain. H. J. UptOIl .......................... l.oo,4�;-) Does not mutilate tbe paper. Call b,� :;- Petrolenm or gag motor. Jllulti ple piston. C. K 

¥.�e��e���t�11II·1 �got����is� ���?;n�:� Calloeh . .. ....... . ...... . ... .. . .... .. .. ........... f��;\fj.1 
a.nd notion dealers. or by mail on receipt � ���!��;�:���ici-;�cgl�lueci�� �C�i���s'J�'- A: ·�;<ii·soll·.: �:� of price. Ssmple card. by mail,free. Mllll- PhotograpJ.l Ic record in,?, apparatu8 for vibratory 
y.��

t
��.

d
, VoxH¥iV,'!�:n

t
a:,d��?�l rays of Jight, Pollak &. \ nat;{ .... . .. ............ ""-l.ti.; 

Piano action, \:V. H.:;1. Clair ...................... . . 1i55.27S 
.. -- -- -- Piano pedal. \V. M. Bauer ...................... .... ti[).=).XAA 

The New YANKEE DRILL GRINDER }:l��II��
i
}':��·e.

A
X�t!

t
�r.;ssii,ger:::::··:::::::::::::: :;gg:�l 

THE HARRISON CONVEYOR O�I:�!��C C��1��yali��m;,°c;!1 �,�t��'ih J';,��i���s�tet:.������:��iCRs��kt�� 
Screens, Roller SCl'�ns. Elevator:'!, Hoisting J<':ngines, Clam Shel l Buckets, Breaker Rol";. Picking Tables, Howe 
Standard Scales, Howe Gas and Gasol in e  F.ngine8. For catalol.(ue and prices, address the manufacturers. 8<'1ent-l6('nlly (·orr(·(·r. Pile fabrics. device for cUttill� dOU ble, if'lscber & ""OnKl�n�. !\Irore o� th�·�l' lila· VogeL... . ............ . ...... ... .... ..... .. .. ... 1);"),,1,1;.4 

have gone intI) tbt! I�adin;.r plalil" of Pinking" eu tter s, forming. H. A. Hannum ........ 1;;;'=),4:';4 
!JORDEN lit. SELLECK CO.. 48-50 LAKE STREET, CHICACO, ILL. 

in the last. t\\'o /)r thrt'p. n�:\rs thall Pipe. See Pitch or tUllill10C pipe. 
do e!���I�t"':\�or��l:t:;I·lh:�,\.ht�;�:�:.r�\:��� P ipe bending' mec lian i:HI1 . J. A. �1iller .............. 1;'1;').2::\1 
only last half as [ou" as l!1:wilim. Pipe cou pling, G. H.. & W. 1<'. Cusbrnun ............ t)[);;,204 
for catalor;ue t-)q.r:lil!iil� :\11 I)f th .. �.. Pipe joint. swivel, C. \V. Vaughan ..... ............. (i.-j;-,.ii};·) 

is the only (.I,ill �riHdl'l' �\'\:r lnadl' �t�i�a��rc������t;;!;�:�!. ·J�J�·s�!.�������::::::::::::: ���:l;a I 
onflSll'!li;�i��lar\\:�'II·t}r\ll�·T��·r�t Planter, automatic check row corn, J. B. Jarmin 

�lICt:"';;s')rs t" TUE h·LI.EI: ti55,ti55, fiS;).!ib!i 

1\1)1((",. lli(·h. Planter, corn, E. (� . .JnhanS()IL ............. ........ 1�').�),240 
-.-.-.-.- .-.-.-. -.-.-.-.-.-.-.-.-.-.- . -.-. -.-.-.-.-.- .-. l::::l�'�I:

·;'lPut�l�Nxt;I�;iO�· ���1��:;;:·········· ··" ti.';;'MI 

• Pluw, orchard. T. :::.canlnn ....... .. . .. ........... . ... fi5;'1.i)�.; 

: - - 6in. MICROMETER. Plow poilltweart.ip .. 1. B. Wilson.... .. 1;[,j.:;S;; 

• will measure by tbous-. ����
. 
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.. 
�·e·nce ·p�)� t:.· 

.. 1)55."S;� 
• andtbs round work to. Power t .ransmitting mechnllism, E. W,nam;j, ... &);-'.318 

LIGHT MANUFACTURING &£XP£RIMfNTAL WORK 

A- SHUT METAL 5 TAMPING - PU NCH E.S & 0 I [S. 
UTOMOBILE5ANO PART5roR SAME.: 

,sPECIAL MACHINERY. INQUIRIES SOLICITE.D 
OTTO KONIG5LOW- 4� MICHIGAN 5T tLlVHAND,O 

KROMSKOP 
Color Photography 

IVttt are's Reflex! " 1t stems aLmost a miracle! H 

}f n�w Button 
THE BEST THING YET! 

Is simple and durable. and can 
be put on and taken oft· :It will. 
Notblng like It In tbe world. 
Try a set. and be COllvi.need. If 
your dealer does not keep tbem 
send 250. to us for sam ple doz. 
TilE L. & n. SUPPI,Y CO., 35 Commercial A vpnue, BlnK'huJRton, N. Y. 

• 0 - (j� - c. H'!i in. and flat work. Pre:;s. See CUt.tOIl l>Tess. 
,. o· fi � .-=- () to Ii In. \Veigbs 21 oz.. Prillting machine, \:Y. Scott . . .... ... .... . f.a.=i.:l;)4 to 1i.=);'"),:{56 

PrIce. in .'11, Is ligid and accurate. � Prllltin:,! press ilikillJ,! attachment. jf)b. Ada.ms & 
: case, $21.50. Catalogue oj Pine Tools free. • Pril�riill,�'P I:ess iil;;cliili�··,;ii;,;':hii,�"i: .i:c;;;ske·li:· �Ur.i. : l.Hs� STAR R ElT Ro�i3, Atho I. (1.AS��.: ���� ��l\ ����G�J:�;.strtc�is�i;g. ������I::. :��:�� 

.. '1'0 tbe already long list of marvelous devices whicb 
will come int'.> common every-clay use must be added � 1 �t r R I l N t & � I 
thjt ��'�l��do'::f:t fl�?:!��:�!��sgc��!d

ce
k romsko '8 

Cameras, now .endy. � Snut stamp 1m /)ook¥et. y� D�� 1� 0 1�11�:, 0 13 Utr1I: 
IVES KROlUSKOP COJUPANY, Incorpora ted. I •••••• �..................... Pumping engllle. C. L. Heis:er ......... ........... . f;o5.2a2 

Punching machine. A. Cruickshanks .............. 65.-),:127 
1324 Chestnut Street, Philadch.hin. 12,500 RECEIPTS. 708 PAGES • 

"NEW ROOFS FOR OLD" ���o�epl�!��ii 
without the aid of a skil Jed roofer if you will get 
Warren's Natural Asphalt Strong Surface Ready Roofing 

and attacil It to the roof 
yourself. S u r  f a ce COTD­
pleted. ISo need for paint­
ing. Only needs nailing 
down. ('ollle� in roJh� of 108 square feet. Made of 
genuine Triniuad a�phalt. 
Postal brln�� particulars. 

Warren Chemical & Mfg. Co., RS Fulton St., New York. 

PUllcliinJ,!. st.ampillJ.!, etc., machine tool for, A. 
Obermeyer ...... . . . ... .. ................. .... .. . H55.267 

Quiltillg frame, A. D. MOye .. ............ ............ 655,567 
Price. $S.OO in Cloth; $6.00 In Sheep; $6.60 i, 

Half Morocco, Postpaid. Hack. See �·eed racle are GUARANTEED tf }{ail j()int. A. Relay .. ......... .. .. " . . ............... fi55,R70 T J[ I S g re a t 
Railway, eleelrie, W. B. Pnrvis.... . ......... .... 1.00.4.'>5 GIVE SATISFACTION. work has now 
f��U::;�� ��I�t

c
u
b

e �li.t�;l�t�l�i(��:,
1 
P: ·K;ii·itei.::::.:::: ?j,�:U� Durable in Constrnc- been on the mar-

l"tailway track st l'Uct llre . H. H. Nichols ............ ti5.1,;WI t ion and Easy aIH] ket for neurly 
Range boiler and nIakill� same. C. Comst.ock ...... {j,);j.:-)94 Safe in Operation. six years, and 
Heclillillg ch,lIr and clot iJeR raCk, combined, J. G. ;:::w- Send for Catalo(J1t(' the demand (orit 
Rec�����:' 'see ;i'iine' rec'(')rrl'er: ... . .............. . 655,593 and investigate OU'r claims. . has been so gl'eat 
Reg;ster .. J. A. BI·YIOie..... ..... .. . ....... 1;[0.',,192 TRUSCOTT BOAT MFG. CO., SI. Joseph, MiCh., u. S. A. I �l:�;s 

th:�.�\��;� 
Hevolvin:! chair . . 1. Jl.;l Ienbecker .. ... ....... G;;5.211 --------. .._- _ I called for. Road breaking and �oi.qliflg machine, M· .. ·ii: 

If you want the best CHUCKS buy Westcott's .JobIIS()Il ..... ...................................... (i;);-).4()4 P R IN T bcThe work
d

may 
. , Road makin" alld rep<Iirllll( macbine, O. K Moats "';,·,.2111 regarde 8S 

��'fI'br.���!. �?t�p�eG?:/tf U��:���'��lr��rl(J;�ii�(�,.[:)�ilrl��'i:e: �?I;��I:i�Zstol'I::: ��;�:�� YOU R . ��: ������t
al�J Drill Chucks Hope trallSlllissioll device. n. Sundt .......... .. .... fi5.1.2l'i1 0 W N pra c t i c al ex-

b��[g:b�il1 Hlltary engi_lle, 1... A. CIIOlJe l·........ . .. 65.1).201, j;;');),liO!I I perience of the 
Chucks. Cut- It��b:r �:�G�i��'. ��.�Zltf:�I\��'I:;�iJ'\�(il�l,eC: ·i�·.·(i;tfo·rrt:: !t��:��� i CAR OS, etc. ablest chemists 

gb����.scroll �ack cleaning machine, }1'. :\Iuller. ... ... .. ...... ... fj.;-)5JJf�"\ $5 PRESS Circu lar or �mall .:\T�w�paper Prea� and workers in 
Combination �ash corn fa�teIler, J. F. Collins .................... fi;);).!�17 $18. 'l'y re s e t t i n g  ea8Y. )lonev all parts of the 

LatlIe ('bucks, Geared �a�h h(�I.dE'r .. J. Bohlen .................. , ............ (j;'j;).54;) maker or saver. Send st.amp for catalogue, presses type world; the in for-
Comuination IJut.he Chucks, Plain Univer�al Lathe Saw gUlde and support, orag. ��. F. IJafayette . .. ti5;).liHO paper, etc. THE PRE�S CO .. IUeriden, COlin; mation g-ivcl1 be-
Cbucks. lndepenctent Latbe Cbucks. Made bv Scale. compUlillg". 'I'. A. Kil lman .................... ti5;").fi2!l ing' of the hig·h .. 

'�'�\ l��S�Cf f;l�ri� T-r (?(�J�;'�'rB:!1�C �X�����;I��, {�u!ttH. Screen. See \YindOw 8creen. !
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�����I��'���Id 
�crew, jack, \V. O. Derry..... . ............... 6.55.297 I 

in concise form, 
- .. - --- Seat. See Sprlllg seat. 

ER · . convenient for ready use. Almost every inquiry 
The utmost pTl!dsioll in �rillt1ir l'OUI!S fo1' Auloi,ool,;""Ul�'" :Uld Hil:ycles is obtaiu· 
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stained that can be thought of� relating to for:nulre used 

" " . � , � • g ass . IS a per ect olle. in t.he various manufacturing industries, will here 
t'd by using the 

NEW 
" RIVETT " 
PATENT GRINDERS. 

F(V �)�!��F,'tt\��l�g�a�1')l��t a�:;���ss Bllt(;I[1""S. BO!'o\Tn .... , :'or,...";". Mak�r� of thl' ('eld))'aled" I{in-tt') l'rl·dsion Lath!!!.!. 

8ep:�:��;;�: See ('oal separator. Mat;netic se p· Is simple to apply, and the cost is small. On receipt be found answered. 
�ervlng- apparatus. (:hnrch & )lnhnna .. ........ ... G55.I9G of dimell8ions we will Qunte price� and send �amples. Those who are engaged in almost any branch 
Sewing and cutting mllcbine. butt.onbole. W. W. G. QUAILE, 396 Broadway, Sew York. �f indllstr:r will fin� in this book .much .that 

Dixon ......... .. .. .. ........... .... .... ...... . . . f)5;jJ;!iO IS of pl'ftctlcal value Hl the II' respectIve call1n�s. 
�ewitlg and cutting machllle. buttonbole. J. Those who are in search of independent business 

Heece .. .. .. ....... .. .................. ............. 1;ro."."�7 DO USE GRINDSTONES:I or employment, relnting- to the home mannfacillre Sewing- machine tllffiillll att.nchmellt., H. S. Ayrf's 1););),180 YOU • of salable nrticles, will tind in it hundreds of most �ewJtlt! ma.chine s:ack thread controller, :M. V. [f so we Can SUPPlY you. All sIzes excellellt suggestions. Palmer ... . ........................ ................ fj.=');).5.5 nlolllHed and IIllillOllflfCd. always 
Sewilll! on flat. buTtons. machine for. A. A. Mer· kept in st.ock. R'C!member, we make a 

ritt.. ........... " ...... ".......................... spe<:ialtyof select�ng stone8- for all spe. 
�ha.ft and heariuJ,!. crank, J. C. Hobbins..... .. . cial purposes. rr- Ask fo?" caialo(1ue. 

��j�\\��:�i
e
Tt;)i�'e�'a��JI

l
:ki�i' s��pi)o�ter" ii: 'R:' &: The CI .. EVELAND STO�E CO. 

\,r. I,amb ..... .................. . ... .. .... ... ..... !)i);),4!l3 
Shoe horn, E . . J. Ranoall. ......... ........ ......... f;i);'].417 
Shut.ler worker. H. K. \\·hitcolT1lJ. .. ......... o�;').4?f 

2d Floor. Wilshire. Cleveland, O. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, NEW YORK. 

RiJ,!ll, .1. A. �Iei<-her. .. . . H.1.1.;)�4 �I!!ll (lr Sl!lllUl for call 1llg cabs, A l�. R. Xichol .. flo);' 2h4 
Sllo,.J. 'I ncirt ... fi;):lAfili 
8kate, roller, O. \V. i':vprett ...... ................ t.i.i;),!i73 
:-:,moke eor.slIlllinl! device. fIHIHH:e. ( ;. S. Gal-
sna

l
�'��,�

r
k. 'I;. (;:I;·o'te�: •........................... �:� 

Sounn recording" alld reproducinl! machine. J-!;. R. 
Johnson ........... " ....................... ti55.556. 65.1.557 

HIGHEST GRADE ENGINES FOR ALL POWER PURPOSES. 

Largest Exc1usive Gn.� En�ine Facto!"'" �n AIDcrica. FOOS 
GAS and GASOLINE ENGINES. H:r����2er 

F.ngines heJd in stock in princil,al cities for quick delivery. 
SEND FOR OUR NEW II,LlJSTRATED CATAI,OGIJE ;l. 

FOOS CAS ENCIN E CO., STATION A, SPRINGFIELD O. �peet1 mechaJli�m. varhlhle. )1. C . . Johnson . 655.558 
�pitto()ll. flluntalll. G. H. ·1'reud),!"oJd ... ............. 1:55,ti40 
S pooling Illn('hinf�. C. F. FOSL.er.. . .... 655,616, 655.617 
�prinj.!. See }l�lIipri� spring. 
���i;:.I!c�Pfit'.J��::·k��(?I�?��:� .. ·:::'-'-: .. ....... ::::::.'.':: ��� 
Stamp. hnno. L. K. Scott'nrd ... .... ..... .. ........ . 6!).I),379 
Steam generatl)!', R. RJlmsc1en ..... ... ..... ........ 6.�.274 
Steam geuerator, sectional,::5. E. Ltght ............ 655,252 

(Continued on paae 1111 



AUGUST 1 8, 1 900. 

Stmlents are tau�ht b y  t'()rreSIJ01� delll"e all 
branches of E lel·tr k i t v  at h()lIW frUlil text 
Looks prepared In' t h e' best l'ral"tieal  expt rts, 
1I1lder the SlIlll'r�' is ioll of able ;ul l l  t: x \leri-

e n een. ", l c c t rkal engilleers. Thol l Las A. 
Edisllll i n .l orses o u r  l uslitute.  Tht: dec­
tneal fi e l d  offers the g-reatesl ol�p?rt\ll

.
l i­

tit'S for a U v :llln: lntllt  to-rla�· . \\" rlte for 
our il ltereSlil lU".  fret' J l l uslralt:']  book. It 
w i l l  l , o Hl t  o u t  t h e  most proli t a u l c  way to 

�:: I � I '��;c':;����f 1�1 1:��:�r���:I' ; 'l�:: :�i
l
��l S\�t :�,!i�J� 

j · :tsh ur in smal l m o n th l y  i n s t a l l ments. 
W l' tt:wh also .11 ('(·huui<'Jl l  EIIJ.d ueer­
lUI!, _'I echull i(·nl nl·"\\'in�. cl('. 

r..rhe Elcdri(·ul Engineer In�titllte of l:or-
respo,VI���c23]JI�[:���,ON'e�!C�.t�rj�: 2-10 

' . . . . . . . . . 

Swiftest, Strongest 
Saves Most and Lasts Longest 

emington 
Standard Typewriter 

WYCKOFF, SEAMANS &. BENEDICT, 
327 Broadway , New York. 

Improved 
Steam generator. section: . ! ,  C. 'V. Xewton . . . . . . . . (05.1��() St eam sepnrati l lg t rap , J . ]-t. Cux et a l . .  . . , '  . . . . . . .  fi5;').! i l l  Stove sbe l f. F. K.  Chase .  . . . . . .  . . . . .  . . . . . .  65;). 1�14 Superphospbates. mak ing .  H. Sax I . . . . . . . . . . . . . . . . .  1).�;},45.."" Saturating instrument . L. Bramsun . . . . . . . . . . . . . . . .  jj5i),WO Swaging machine. J. B.  l l a l i fax . . . . . . . . . . . . • . . . • . . .  65.1. 220 SWItch. 8ee Hai l way switch .  Syringe. if, J .  Lander . . . . . . . . . . . . . . . . . . . . • • • • • • . . • • . . .  65[). lj;Y;' Syringe. vaginal ,  A .  A rl t . .  . . . . . . . • • • . • . . . • • • • • • • • • • • •  t.i55.540 'rable. See B i l l i ard tab le. 'l�ab le leg i'mnener. S. :\"1 . �rnyth . . . . . . . . . . . . . . . . .  Gr,;).;{.� 'rabl e  mat ,  \V . \\' . Robi l lson . . . . . . . • . . • • . . . . . . • • . . . • .  G55.a() . ., '.rank .  See Automatic ta l lk .  'rap. G.  St ro l l . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  (;5;"))-;80 'I'np. beer . ,I . .'l oh l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6!).�..t;)(} 'rapping appal'f1 t n s .  l i qu id .  F-l. Enge l .  . . . . . . . . . . . . . .  655,1;72 'I'ar esters ot ftltt.y acids and maki l lg same. I I .  L. ! l ie b l . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (i;);).Z08 Tele!lraph i c  tra l l sm i t ter a l ld  receiver, Crehore & �quiel'. . fi55.;t?O 'l'e Jephonic apparatus , A ,  Graham . . .  . .  f l.).�J ;20 

�����������l'r�I(!��ii�!�·O��:· e1�c�;\����: 8� ' " ."j·](ler: : : ' :  �:�1i� '1'entering machine c l ip, F, I .  Dalla. . . . . . . . . . . , . .  1;[)5.:?05 'l'h read t i er, J. \V. )lc{' artiJ y . . . . . . . . . . .  (i55,;:m 'r icker book. coupon. G . t ' .  \VadJeigh . . . . . . . . . . . . . .  653 .4.25 'J'idal force. means for u t i l i z i ng, P. Boisrame • . . . .  ti55.-tiH 'rie plate . \Y . (� o ld ie. . .  . . .  . . . . . . . . . . . . 655.400 'rime re :.order , 1 1 .  Oesl e . . . . . . . . . . . . . . . . . . . . " . . . . . . .  655,45:� 'rill for i n c los ing !Jre:-:erved provisions, foods. etc. , A.  \V. :\I uconoch ie  . . . . . . . . . . . . . . . . . . . . . . . .  f.oo,4,1S 'J'ire fast en i l l).! .  pneu llIal i f' . J .  A.  Berger . . . . . . . . . . . H55.1.sR Tire separat or, D. J. Lahay. . . . . . . . .  . . . . . . , . . .  , 655.250 Tire valve. pneumat ic .  I�. \Y . l\leC'as l i l l  . . . . . . . . . . . .  65.!J.451 

�1: :��� �����h�ciJe ��'h��tl�, ��g:,'11S ' 1"or sE'cu'r'iiig: r�b: (i55,28G I bel', R. A. Brine . . . . . . . . . . . . . . , . . . . . .  , . . . . . . . . . . .  655,191 ! Tobacco artificially .  apparatus for curiJlg, D. J .  I£t ly  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,214 Tobacco softening machine. J. K. Proctor . . . . . . . .  G..'"l5.51;) Tongs, household .  '1', F. Smy l  be . . . . . . . . . . . . . . . . . . . ti;")5.4G.,-{ Tool ,  comb inat ion .  G. J. Capewel l . . . . . . . . . . . . . . . . . .  655,�24 Tooth crown�, makin5! separable matrices for seamles�. S. C. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G55,525 TOytir���:·. �:'�i.J��. �����.t.��. �������.i.C.�� .. . �': .� : ���� 655,f)21 I r:J' rack sandlllg device . G. \-V. Mudd . . , . . . . . . . . . . . . .  {i&.S.OOS 'l'mction eng-me. G. Adamson . . . . . . . . . . . . . . . . . . . . . .  655 ,29,1 Trap. See Steam separating trap. 'l'rou2"h. See Feed trough. 'l' ruck bearillg. car, C. H.  Hartman . . . . . . . . . . . . . . . .  HS5,fi24 Truck, car. G. L. Stuebner . . . . .  , , . . . . . . . . . . . . . . . . .  0.1)5.405 ' l ' l 'uck frame. car. E.  :;;; . \Voods. . .  (.if)5,;;f:li 'l'russ ,  hernial ,  R. \V. Bruwne. . . . . . . . . . . . . . . .  f�,? t /�l 'l'1'1l �S ,  hernial . It, \V . Johnson . . . . . . . . . . . . . . . . .  fi�),,�Ii5 Truss pad. A. J. Dav idson . .  , . . .  , . . . . . . . . . . . . . . . . . . . .  (oo.201i Truss, p i le .  D. L. Garver . . . . . . . . . . . . . . . . . . . . . . . . . . .  65.:\ tj18 

whole history of the i:�I:)��;g'���ii,�w:�, l,r. \ii��I�]y:. : : : : : : : : : : : : : : · : : : :  ��::�! 'l' urb ine r i l lg  of blades. steam . C. A. Parsolls et al t.i55A14 T
HE 

world is written and pic­

turec! week by week in ColIier's 

Turn tables ,  p ivota l  beanltl! ful', O. Hot!". . . . . . . . . . o.��).48!) 'I' ur l t l ll g  backstays .  device 1"01', H.. C. 8chemmel • . .  (00.582 '1'w yer, Thomas &. Fisher . . . . . . . . . . .  f).i);j.528 '1' y pewriter, t clegrnphi f' ,  IL Kubler . . . . . . . . . . . . .  , "  loo.;!.W 'l'Y Dewl'iting machine, .J . O. Fowl er. Jr. . . .  ti5.),ll52 Va lve .  C. Gil l iand . " . . .  . . . . . .  . . . . . . . . . . . . . . . . . .  Ij55,;{· 1 2  VaJve gear. ",,' . i\l. l\1 u �grave . . . . . . . . .  ' . . . . .  , . . .  G;)5.569 Val ve. rot.al'Y cn t, off. l�. A. ConDer . . . . . . . . . . . .  . " .  f;';);).(j()8 

and Va lve. steam actuated. \\' . A. \V 4 )odeson . . . . . . . . .  t;;);) ,537 Valves .  diaphragm fur IJreSSll l'e regulatillg, A. Weekly. So weII written 

pictured that it is now so well 
\V . Cash . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . - li5b,:{ti1 Veh ic le ,  autotruck .  ,J . C Andersoll . . . . fi55,;';21 Veh icle b ra.ke. ::\1. K P. ChaiJoche . . . . . . . . . . . . . . " .  t·�Pi). ;{�}U \·eh icle. motor. ,1 . '1'. Dougine . . . . . . . . . . . . . . . . . . .  I;').�,XZ!) 

the leading illustrated 
Vehic le  m o tor frame attachment.. L. E. Brookes . !j;);).I:70 

record of Veh ic le st eering mechall i sm .  ( • .  L. Heenstierl l a .  t.oo,(t!iO Veh ic les ,  safet.y dev ice for el ectric. F. E. Case . . . tin.).;{89 Velucimet er, marine. P. Schultze . . . . . . . . . . . . . . . . . . ti55.52() 

current events and has the larg- ��;'�iil;;;.:�a;;i��rf.i'�i';g���;��:'�lirl�lc:rkiis : : : :  liJ%:m Viq l in .  L. 1:1. Hall . . . .  , . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  ti55.622 

est circulation of any eriodical I ���n�"���'��;n�;�a�(,�st�.;c�{;;�a�i,el·:Woillge: �,572 
P ITluth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , '  (kl,),290 

I \V alls , etc . ,  faci ng fol'. I':.  Pruss . . . . . . . . . . . . . . . .  , . . . 1i55, 454 
in the world that sells for three ��::�h�:�� r::,���fl\:'I�: �i IW"��lfol�'.uett: : : : : : : : : : : : : :  ��:t� 
dollars or more per year. 

On sale at all newsstands. Price 10 cents per copy. Sample copy free. Address CO LLIER'S WE I<:KLY, 525 West 13tb Street, New York City. 

Asbesto ­
M eta l l i c  

�-��O"-�"'A�D·'- .�\i A P.'�. ,� Pack i ngs 
S H E E T I N G ,  G A S K E T S ,  T A P E  a n d  P I S T O N  PAC K I N G S ,  Will stand the bighest pressure for either st.eam or bydraulic work. � Write fo1' samples (lind 1)r'ice list. 

\VHshin� macbil le, L. L. Kel l ogg . . . . . . . . . . . . . . . . . . . ti5.."l,lj2ti \Vashi l tg mach ine .  II. K Smith . . . . . . . . . . . . .  , . . . . . . .  1)55,587 \Yater bag, L. ::\1. Hansen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &')5.-185 \Vater closet ftushil1!! apparatus. A. La Bonte . , . .  6.);j,:)(J;{ \Vater cl uset va lVe. H. '1\ C. Heuck , . . . .  . t;;)5,2?,') \\' ater heating apparatus .  ,Yo Roch l itz . . . . . . . . . . . .  650,;).)1 \Yhee l .  See Cam wheel. Fifth wheel .  \V illd wheel .  \\' i l l d  wheel .  '1' . O. Perry . . . . . . . . . . . . . . . . . . . . . . . . . .  f..&.�.270 \V i n o i ll g  machine. B. A. Stewart , . . . . . . . . . . . . . . . " (j;)5,2i� \V i I lCI ( )w ,  0,  M. Edwards . . . . . . . . . . . . . . . . . . . . .  655.331. 055.;);{2 'V in(low c leaner, S. C. La.wlo .. . . . . . . . . . . . . . . . . . . . . . .  655,aijt.i Window lock mechanism, .. eversible. W. II. 'ral· bOL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  65.5.382 \V indow �creen .  Thomas & �Iark . . . . . . .  " . . . . . . .  , 65[),500 \V i re fabric, woven, Lock l in  & Fox . . . . . . . . . . . . . . .  655,253 \Vl re. I l taehine for forming screw threaded, G. Gnddu . . . . .  " . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  " 655,223 \Vond. impregnating, J. Schenkel . . . . . . . . . . . . . . . . .  t.i55,459 
\,y ood to fiber, mechanism for reducing, J. Askins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (i55,595 vVrelt cil, Cohen & �ackheim . . . . . . . . . . . . . . . . . . . . . . .  655.295 Wrench ,  '1'. K Smythe .  . .  . . . . . . . . . . . . . . . . .  655,312 \V l'ingel'. See Clothes wr iuger. 

DESIGN S. 

An I nvent i o n  of G reat I m portance For S a l e .  An apparatus in very large gemand, baving large sales all over tb e world .  It cal'l' te� a handsome protlt. a.nd requit eR but few simple tool s for its product ion .  It is far away ahead of anything of i�s kind, and has 110 com­petition. rl'h is i� a real chance f::u' unyone wanting to manufacture a cut and dried art icle. �e l 1s at about $50. Appi y to PA'l'EN'l\ care Inter!lational News Company, 
5 Bream:; Buildings, Chancel'Y Lane, Londoll, E. C., Eng. 

I I I  

Our Latest Improved 1 900 Model ia 
substituted for the Oram=o-phone. 
which is abandoned , inclu ding Ita 
nam e . • • • • • • . • • • •  
The rights of the ZON =O-PHONE 
are exclusive under the joint pro­
tection of the patents of 

NATIONAL GRAM·O·PHONE CORPORATION 

UNIVERSAL 'fALK1NG MA CHINE CO. 

AMERICAN GRAPHOPH ONE COMPAKY 

COLUMBIA PHONOGRAPH COMPANY 

which companies have made an agreement be­
twee n themselves for legal protection and com­
mercial advantage . A l l  persons sellin� any style of disc machines other than the Zon-o­phone will  be prosecuted. 

National Gram-o-phone Corporatien Broadway, cor. 18th St., New York City 

I CE 
��a�� 
! TY PE. W H EE L S. MODELS  &. tXPER IMENTAL WORK"_ SMAUMACHIItERY 

NOVELT IES  8<. LTC. NE.W '": D R  :STENCI L WDRK5 100 N"SSAU S !  N . T .  

Expe rimenta l  & Mode l  Work 
Gir. & ad1,iCf' f1·ee. \-Vm. (';'ardam & Son.45-51 Hose St.,N. Y. 

MODELS & EXPE R I M E N TA L  W O R K .  _.�lWltilJl!_illt\1ll Inventions developed. Specia1 l\"1acbinery. lllake lUodcls of A u y  lUachille to Ol·der. 
E, V.  B A I L LA R D ,  Fox B l d g . ,  F ra n k l i n  S q u a r e ,  New Y o r k ,  

T U R B I  N ES ar i'icnd for Circular HlU." 
J A S .  L E F F E L  & C O .  

�hn'ingfield, Ohio, U. S. A .  
50 Y E A R S '  

E X P E R I E N C E  

q���·I�I\�S��II��I!::� �t;;����l��� t�,��C;!'�t���e�g� invention I S probably pa.tentabl e. COI1l Illun ica· tions stflctlv contldentht l .  Handbook on Patents sent free. l i Jctest ag-ency for securing paLents. Patents t a.l;; en through :Munn & Co. receive 
special notice. wit.hout cilarge. in the 
Sci�ntific Jlm�rican. 

A hnndsomely i l lustrated weekly. I,argest cir­cu la.tlOn of any SCientific journal. 'rerms. $3 a year ; four months, $1. Sold by a l l  newsdealers. 
MUNN  & CO , 3 6 1  B roadway,  N ew Yo rk 

Branch Office. ti25 F St .. Washington, D. C. 

W A N  T E D .  -l\��t�na
O
b����:�*'dT�p�l�;.;,Na 

s�r:'�t for heating, tempering an(1 japanning l ight, fiat, steel spriugs in large quantiti es. Address. with full part i cu-lars as to ability ,  givi]ll:e��reN;,es�����%�bkeew York. 
.,he Perfect I-12th High Angle 
Homo. 1m. Objective, $30,00. 

Special price to Col 1egee. Send for Micro. Bargain List No. 12. 

W i l l iams, Brown & Ear l e ,  
D e p ' t  C .  Ph i l ad e l ph i a , U .  S ,  A, 

A ��tl��b:���� �� ��1orii;g wi l l  do well to write 

-------
A IJTOiUATIC lUACHINERY BUILT to order, OUI' faCI l ities and experience in this l ine are exceptional ly advantageous. "\Ve invite correspondence from i nventors of mechanica] devi ces. 
OTT. lUERGE N 'l' H A LElt COIUPANY , Incorpurated, Balt llll ore, Md. 

FOR  S A L E-��i.��iIie�lu;�lf s:[:·ig�e�r��s t�!t.t��'�l�: metal core boxes, etc., with shop right. Patents also for sale. No expel'ime[nal work-ready to manutacture. Address L U Ll I S  HECK. 35 � . J. R.H. Ave., Newark, N. J. 

D . L . H OLDEN 
S 1 3 3 &  BEACH St .  PH I LADELPHIA PA. 

REGrAtED ICE MACH INES SEE fiRST PA ( S(IEN11nt AMER I CAN ·S£Pt. 2 . 1 a9 � .  

Experimental Science 
By GEORGE M .  HOPKINS. 

20th Edition Revised and Enlarged . 
9 1 4  Pages, 820 Illustrations. 

Price $ 4 . 0 0  in c l oth ; $ 5 . 0 0  in h a l f  m o rocco, postpaid 

'l'H I S  is a book fu)) of interest and value lor Teachers, S t u  d e n  t s, and others who desire to impart or obtain a practical knowledge of Physics. l"bis splendid work gives yuung and old something wOl'thy of thougbt. I t has iu­tluenced thousands of men in the choice of a career. It will give any­one, young or old, in­formation that will en­able him to compre­hend the great im­provements of the day. it furnishes sugges­tions for hours of in­structive recreation. 
Send for large Illustrated Circular 
and complete Table of Contents. 

M U N N  & Co. , P U B L I S H E R S ,  
Office o f  t h e  S C I E N T I F I C  A M E R I C A N ,  

3 6 1  B R OADW AY , N E W Y O R K .  

$75 Month an d Expenses; DO experience 
needed ; position permanen� ;  S�lf-seller, 
PEASE MFG. Co. , Stat'll lO.Cmclllnati, O. 

N O V E L T I E S  & P AT E N T E D  A RT I C L E S  Manufactured b v  Contract . Punching Oies. Special Ma­chinery. E. KOllfgslow & Bro . •  1S1 �eneca St. ,Cleveland .O. 
C. IV. TKAINKK MFG. G O., (Est. 1874 ) ,  88 l'earl St.. Boston, U, S, A. Baoge, �'.  B. Stephenson, ,J r. . .  . . . . . . . . . . . . . . . . . . . .  8�.()j5 The Air Brush M fg .  Co. Ca�ket., :Vlaxwel \ & Andersolt . . . . . . . . . . . . . . . .  , . . . .  :33,Q4S 80 Nassau Su'eet, G R I N  0 I N G M I LLS ���afct;� :�t��nEnt 

A COMPLETE 

Electrical Library 
By PROF. '1'. O'CONOI1 SLOANE. 

An inexpensive library of the best hooks on Electricity. Put up in a n e a t  f o l d i n g  lJox, a.s shown in cut. l1'or the student. the amateur, the workshop. the e)�ctrical e n g i n e e r ,  schOO l s  and coi t eges. Comprising five books. as fol low s :  
Arithmetic o f  Eiectl'icity 138 pag-es, . . ' $1.00 
Electric Toy Making, 140 page., . , , , . *1.00 
How t.o Become a Suc-

�i�S:s�l .EI.ec.tr �c i�mi}� 
Standard Electrical Dic­tionary, 682 pages. $3.CO 

£���h�t��L�.bD;�()�'�ll�.I.l ari t y . . . : : : : : : : : : : : : : : : .  � : : :  :U:g�� Rockfol'd, Ill. , U. 8. A. I<:asel . II. B. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R.1,On l£leetflc wire connector .  C. D. P latt . . . .  , . . . . .  .. . . . 3X ,054 liopple. J. J. Pritche l t. . . . . .  . . . . , . . . . . . . . . . . . .  aB .Ob2 
NUL lock washer. 'V. 1<:. BaiL . . . . . . . . . . . . . . . . . . . . . . . . . :);--l.0;"{J Pen or peJ lc i l  ho l der, E. N. Gi lti l l an . . . . . . . . . . . . . . . . X,'-{.OH Pil l .  dress sh ie ld 8afet.y, L. A .  Craven . . . . . . . . . . . . . .  S3,04f; Pump casi lt,!! , C. '1'. Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . .  X:H)51 Vehic le budy ,  motor. J. H . .MacAlman . . . . . . . . . . . . . .  33,05.S 

LABELS , 
.. Blacki ne ." for a nnl ish for black shoes, Burkard Black ing and Oil Company . . . . . . . . . . . . . . . . . . . . . .  7, 726 .. La Defensa, " 1"or cigars, Gonzales. :.\-1ora & Com-p,llly ,  . . . . . . . . . . . . .  , . . . . .  , . . .  , . . . . . . . . . . . . . . . . . . . . . .  7,i24 . . O lrt (;Iory. ' �  for rope. cord and t';;'ine. Anniston Coroage Company . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  7,728 " Penolia Candies ." for peanut butter candy, Penolift Food Com DHl ly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.726 . . Pet.e Dailey," 1'01' cigars, r.r. J .  Dunn & Company . .  7.725 

P R I N T S .  
. ,  Cigar Mold Code and Stze 1 , ist." for chrar molds , j\"1 i l l er, nu Brn l  & Pet ers :.\Ianufacturing Com· pany . . . . . . .  " . . .  , . . . . . . . . .  , . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  251 

$500 A DAY EASY FOR ALL WILLING TO WORK - Gold, Silver, Nickel, Metal 
At home or traveling, taking 

I "'"." " , u .,, ". and selling .'"rot. Gray's 
Plates Watches. Je welry, 

'r �bJe wari:. Bicycles and all metal goods. 
No expel'll·llce. Heavy plate. Modern 
methods. We do -plating, manufacture 
outfits. all size�. GllRra.oteed. Only out. 
fi ts comp lete, all tools, l athes, materials. 

t : . ,  r�ady for work. We teach you the art, furnish iJecrets and formulas Pamnhle t .  samples. cte., FREE. 
Works. CINCINNATI. 0 

versal Eccentric Mill. Address J. �. & G. F. i'i!lU P. 
SON, 2� Itodney Stl·cct. Bl'ooklyn, N .  Y. 

I N V E N T I O N S  P E R F E CT E D. 
Acc u rate M o d e l  a n d  T o o l  Work.  Write f o r  C i rc u l ar. 

PAR S E L L  & W E E D .  1 2 9 · 1 3 1  West 3 1 st St . . New Y o rk. 

V O L N E Y  W. MAS O N  & C O . ,  
Fr i ct i o n  P u  I l eys ,  C l utches & E l evators 

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

Five VOIUtlle.'-, 1,300 pages, ElectriCity Simplified. 1 58 and over 450 ilht.'�t raUuns. pages, . . . . .  $1.00 I A p r i ll tf'd ('ol'Y of the specitlcation and drawin� of 
A valuable and tndisptnsable addition to event library. !l.I t �· p.atent III ,��l e f.()re�() i l.W i �:s� . . or any patent in pr i llt 
Our Gt'eat Spccial OOel'.-\Ye will I?end prepaid lo���enQt��lni� J�'r��ll!l Drl�a��r���tl�e��rri���h��ci�ci���� Stock i:5izes 14 to 22 foot. t�e ab9ve five vol.umes, ha.ndsornely bound 10 blt�e clotb, of  the oatent desirea.. nnd remit to ylunn &, Co .. ;*a With sl lve! lett e�lIljl, an� l llclosed Ill, a ne?t foldIng box, Broadway. New York. Special rates will be �ivell wnere Rafe, Reliable and fully guaranteed. �
r
si��"'�;n$g:o�uf��a�\7en,c':,\;�I�t�l·s';,��a�J�e:l��:;;� a lar,," number of copies are deSlTed at one tlme. Prices  $ 1 6 0 and up. S e n d  lor Cata log u e ,  P I E R C E  E N (; I N E  C O  . . 1 7  N .  , 7th Street,  Rac i n e ,  W i s  price of  the  five volumes i s  $7.00. 

ve����r� (}���ur; ��ni�e ��;e����se ��;a�de� �b�h?o��: ---�---____________________________________ _ 

M U N N  &. c o . , P u b l i s h e rs ,  �oing lIst. provided they are simDle. at a cost o f  $45 each . Puncture PI'oofFolding Boat,.. Aflopt�d by the U. S. 'Var ann Navy Depts. in 
If complica�ed the co�t wi l l  be 'a little more. For full March and :-;ept�, 18W. Only IDf'dal and award at "" arId 's Fair .  Beautiful models, tnstructions address Munn &. Co., 361 Broadway, N e w  I perfectly safe for family as well as sportsDlen's use. Sails, centerboards. rudders. 

3 6 1  B R OADWAY , N EW YORK. York. Other foreij(Il patentll may alao be obtained. Packs In small case. Send 6c. for catalog, 50 enln'avlngs. King FoldinQ Canvas Boat Co.,  Kalamazoo ,M ich . ,U .S. 
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��t

e
b
i
�i��l

,
e S���1;t 

durable, and the 
Pl'ice $1,200. N o  Agents. ��rg��l�i'�� of

nt�,; 
on the market. :'\0 danger, no effort of pl'evi(}us knowl­
edge required to run it. Hydro-Carbon System. 
Prompt deli very assured. W'r'ite jo'l' Catalog. 
T H E  W I NTON MOTOR CARRIAGE CO .. C l eve l and, O h i o .  

Eastern Department, 120 Broadway, New York City. 

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

PATE NTS 
COM P A N Y .  

U .:\' I ' E HT A K ES :-The manufacture (of r\utOtlWbLIt"s and l\lotor­
('�· .. l.�s. TIl(> examination of Antol'lloldlt, l'ah:lI ls. To enlist capital 
for the ,1t!\'elopu1ent of iuventi()llS. 

F (T H: S I S I I  E� :-Spedalists to lIl:lh thorollJ!h t'xamin!ttiOIlS of 
patents. Experts to test motor;; :ul il :wtornnIJill'1;. ( 'pportl1nities to 
lrt\'elltors to present properl,V their proposit10ns to <.:ollcerus wi l l ing 
to consider and to und('rtak� the same. 

P F IU,;IIAS.ES :-AII meritorious pateuts, licellses ani! innntiolls 
re1atin.� to motor-cycles, motors, !!t'ars, automobiles 1md Iht'ir parts. 

F. B. HYDE, Secretary. 21' \Vill fulIl St., �ew York. 

E.ashnan Kodak Co.' s 

B R O W N I E,  
C A M E R A S  

$ 1 � 

Make pictures 2;4 x 2i{ inches. Load In Daylight 
with our six exposure film cartridges and are so 
simple they can be easily 
O perated by Any School Boy or Girl. 

Fitted with fine Meniscus lenses and our improved 
rotary shutters for snap shots or time exposures. 
Strongly made, covered with imitation leather, 
h�ve nickeled fittings and produce the best results. 
H:'ownle Camera, for 2� x 2� pldures, .. .. .. $1.00 
'JI'all�pnr('nt-"'ilm Cartrldgf', G exposures, 2� x 2�, .1� 
lli'ownic Del'eloplng anti J'rlntlng Outfit, . .1a 

Ask your dealer or wrz"te us for a Brownie Camera Club 
DmsNtuNon. $500.00 ilL Kodak prizes to the members. 

EASTMAN KODAK CO . •  

Rochester. N .  Y. 

CHARTER Gasol ine Engi ne 

USED ��Y
A����i 

FOR A N Y  P U R POSE 

Statiouf ll'ies. Portabh's, 
Eugines Rud Pnml)!Oio 

I , itutifi, �mtti,au. 

���I�N-��UT�N "M�T�RtTTE" ��I 
T H E  STANDARD AUTO M O B I L E  

M O T O R  O F  T H E  W O R LD .  
OVER 20,000 I N  AC'J' U A [, USE. 

Don't experi­
m e n t - P u r ­
chase a DeDion 
and make your 
Motor VelJicle 
a succes�. 
j\:iutors. motor 

snppiies and 
h a L t e r i e s  in 
stock. 
We also man­

ufactuI'p. 
'l'ricycles. 
Quach·i. 

cycles, 
" :rHotu]'­

etles." 

GENERAL FACTORY AND OFFICES ; 
C H U R C H  LANE & 3 7th ST. ,  BROOKLYN-NEW Y O R K .  

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur'!, [Jse.-The utilization of 110 volt 
BJectric circuitR for small furnace work. By N. )lonrne 
Hopkins. 'I'bios valuable article is accompanied by lle­
tailed working drawings on a large scale, and tbe ful'­
na�e can be ronde by any amateur who is versed in the 
use of tools. '!'bis article is contained in S(,TEKTn�lc 
���E�;l��·t� il�L�PKL�t�o::I�f;riii'!a��;Y. S�'��

e
Y��\2�i:;: 

or by any bookseller 01' newsdealer 

Start 
Your 
Career 
in a 
Salaried 
Position 
Young men and women looking for employ­
mE'nt should send. for our new circular -
.. Support Yourself \Vhile Learning a Pro­
fession. "  It is free. It tells how you can 
secure a position at good pay, and while sup­
porting ymuself prepare for a professional 
career. You can become a 

Mechanical Engineer 
Electrician 
Architect 

%00,000 students and graduatE'S in Methanical, 
Electrical, Steam, Chit and Mining Engineering ;  
Architecture; Drawing and Desij!llingj Chemistry; 
Telegraphy; Telephony; Stenography; Book·keeping; 
English Bran,hes. 

When writing, state subject in which interested.. 

INTERNATIONAL CORRESPONDENCE SCIIOOLS 
Established 18tH. Capital 51,500,000. 

Box 94:!, SerantoD, Pa. 

Want Some Tool Information ? 
All kinds of Machin ists' and Carpenters' 'rools-right up to the minnie-are correctl) 

described, explained and ill ustrated in the new and revised edition of 

MONTGOMERY & CO.'S TOOL CATALOGUE. 
A veritable Tool Encyclopedia, fully indexed. Full of solid and useful ill formation 

from cover to cover. A complete educatio1l abollt Tools of all kinds. Free by mail 
for 25 cents. 

M O NTGOMERY & CO . ,  1 05 FULT O N  STR EET,  NEW YO R K  CITY. 

Dainty Watches 
in  colored enamels 
to match dress 
effects. 

Send for our "Blue Book"-free. 

THE N EW ENGLAND WATCH Co. 
37 Maiden Lane 149 State Street 

New York Chicago 

BLU ESTO N E  
HIGH PRESSURE PACKING 
Fot' Stet-un, 
Hot or Cold 
'Vater and 
Air. 
Packs equa.l­
Iy well for all. 

'J'here is no 
i6�r

i
�fillIl��t

e 
as long or 
withstand as 
well the ac­
tion of stenm 
beat. 
G utta Percha & R u bber Mfg. Co . .  1 3 0 Duane S I . ,  N .  Y .  

A C E T Y L E N E  
lIO Y O I] H..N O'Y that tbe most ligbt, least trouble, 
��l�:

t
l���O�;��!I���

l �. S��I����V �inS,�oo�,8�bl��: 
\\Trite, inclosing 25 cents. for sample. 
STA'rE L1NE '!'A LC CO., Cbattanooga, Tenn., U. S. A. 

AUGUST 1 8, 1900. 

Y�nJR '_WllIHMttWU 
;il ,r -""� 

SIi1!AVIlN6 SOAP 
HYOMEI 

ANTISEPTIC SHAVING 
SOAP 
Unlike All Others. 

Made from the Fresh Green Leaves 
of the Tasmanian Blue G u m  Tree. 

H YOMEI SHAVING SOAP is  /!uaranteect to 
be absolutely free from bursh alkali, tbe putrid 
fats and germ-filled oils commonly used i ll sha.v­
ing soans. and which are the aggravating caus.e 
of pimples. blackhead!:'. humors, blotcbes. ten­
der skin. ano other sbaving diseases. A trial 
will convince anyone that H YOMEl SHA VING 
SOAP is as fa,r superior to other sbaving soaps 
as the finest toilet is to tile commoll laundry. 

Refreshing,  Soothing,  Antiseptic. 
Your face wi l l  thank you for using 

HYOMEI ANTISEPTIC SHAVI N G  SOAP. 
Sold by all druggists or sent by mail. 

PR ICE 25 CENTS. 
Sample eake Hyomei Sbaving' t")oap, by mai I, 5c. 
T H E  R. T. BOOTH C O  . .  Ave. A .  C . ,  Ithaca, N.Y.  

WASHINGTON PARK CLUB GROUNDS 
C H I CA G O .  

SEPTEMBER 1 8  to 22, 
inclusive, will b e  held the 

FIRST GREAT I NTERN ATIONAL 

AUTOMOBILE 
EXH IBIT ION 

A N D RACE M E E T .  
Under Auspices of The Chicago JuteI' Oceau. 

Every Reputable Manufacturer of Motor 
Vehicles in tbe \-Vorld wiJl be represented. 
and a MA�lMO'l'H PRO(al'\j\Dn� O�' 
CONTESIJ.1S bas been arranged in udditioll 
to tbis 

lUOST INTERESTING EXPOSITION. 

$ 1 0 ,000 in Cash Prizes and Troph ies 
will be awarded in various contesLS. 

g:jf"" State your Power Needs. 
75 ,000 Sq.  Feet of Exh ib it ion  S pace 

Eckhard StationaryGasol ine , 
Electric and otber faci lities FREE. 

EXHIBITORS DESIRING SPACE ADDRESS 

T H E  C O B U R N  PATENT TROLLEY T RACK 

Barn Door Hangers �HtMI�TRY �r MANUrA�TURIN�1 
Marine Engines 

2 H. I'., $1 50 
4 250 impossible for door to jump tbe traCk. f 

8 450 Very simple alld cbeap to apply. Testing, I ntro d u ci n g, a n d  D is-
Il:lr Send j01' Book. posing of C h e m i cal Patents, P ro­ Costs 9 cents per day per Horse 

Power to run. 
THE COBURN TROLLEY TRACK M FG .  CO. ,  

H O L Y O K E ,  M A S S .  

Queen Transits and Levels 
H igh Grade I nstruments with the Latest I m p rovements. 
lC,c page I<ln- 0 1 240 p�ge Math­
g' i " e e .. i n g THE QUEEN emalIc,,1 Cata-
t'ata1ogueon l o.g u� on ap-
ar.pli cation. pllcatlon. 
E NG I N EERS'  A N D  D RAFTSM E N ' S  S U P P L I E.S. 

Il U E EN & CO Optical and Scieutific 

� I ,  Insu'ulncllt 'Vorks, 
59 Fifth Ave., New York. 1 0 1 0  Chest n u t  St. ,  Phila. 

Mistakes i n  Addition, 

Office Headache. 
and mistakes in carrying forward dUll't occur where the (Jompto� 
me , er is used. It. saves half the 
ti me in doing tt.e work and all 
time lool;:ing for elTors. Solves 
:���r���

a
t:llP!���h��t1c�y

s
���l! 

lems. ::�le df��)���nUpt��t�ne I 

F E LT '" T A R RA N T  MFG CO. 
6'2"66 ILLINOIS ST.o CHICAClO_ 

c esses, N ovelties, Form u las, etc. 

P ET E R  T. A U ST E N ,  

52 B E A V E R  ST R E ET ,  N EW YOR K .  

Simplest i n  construction and 
I':'asiest to operate. 

E C K H AR D  GASO L I N E  MOTOR CO .• BRIGHTON,  N. Y .  

Daus' "Tip Top" Duplicator 
' 00 S H A R P  AND D I STI N C T  COPIES IN BLACK 
FROM PEN AND 50 COPIES FROM T ,( PEWRITER 

N O  WASH I N G ,  NO PRINTERS'  INK.  NO STENCIL.  Price. C o m plete. $ 7 .50 .  
SENT ON TEN DAYS' TRIAL '/'0 RESPONSIBLE PARTlES 

The " TiP-Top " J'eprorlnces the handwri�inll so cXl'�erllilgly �aithflll thnt, copi�s dup l.icatpd i n  Black 
]Ilk 011 this arparatus are often taken for ordlll:lrY wnttf'U lettt)'s and not, dllpilc:ltes. 

The Felix F. Daus Dupl icator Co. ( I nc.), I to 5 Hanover St. ,  N ew York 

Voltmeters, Ammeters 
and Volt-Ammeters 

���t��t�I:;C�:����,
e
:t�

re
A���'i��fe

s
t��a 

inexpensive portable instrument. 
� Se.nd for Circu.lar. 

L. �1. PIGNOLET, 
80 Cortlandt St., New York. 

THE I NTER OCEAN, ClJ icago. 

" WO LVE R I N E "  
Gas and Gasol ine  Engines 

STAT I O N A RY a n d  M A R I N E .  
" Wolverine" i s  tbe only reversible 

.Mal'ineGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en� 
gineer. AbsoZ1/,ld/l sa!e. )lfd. by 
WOLVER I N E  MOTOR WORKS, 

1 2  Un roll St ,·cet., 
Grand Rapids, lllich. 

S 1 All variettes at lowest prices. Rest Railroad 

li:gklc&
n

�ls���fO�rt7Jle��
o
i�cl���I�

e8 Sa
at��� � a � S Sewing �lacbines, Bicycles, '1'ools. efc. Savtl 

Money. Lists Frep. C H I C A G O  �LALE Co .• Chicago. I l l .  

JESSOP'S STE E LTHBtE��: 
FOR TOOLS, S AW'S £ Te. 

W!!! ..JES SOP '" SONS Cg 91 JOHN ST. NEW YORK: 


