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NEW rORK, SATURDAY, JUN E 2, 1900. 

PRELIMINARY HEARING OF THE ,PRESmENT'S 
CANAL COMMISSION. 

'l'he Senate has shown a proper appreciation of the 
gl'avity of the Ist h m i an Canal question by refusing to 
take np the bill for the immediate construction of the 
Nicaragua, wh i ch was passed in such unseelllly haste 
by the House. Its refusal to enter u pon a premature. 
debate was no doubt largely due to facts brought 
out at a prel i m i n al'y heari n g  of the engineers of th e  
canal commission b y  t h e  Senate COllJmittee on Inter
ocean ic Canals, of which MI'. Morgan is chairman. 

Although the members of the commission very prop
erly refused to comlll i t  thelllselves, at the presen t  
stage of their incolllplete i n vestigation s, to a n y  exact 
statement of the relative cost ,or feasibility of the 
Nicaragua and Panama routes, enough i nformation of 
a general nature was presented to prove that the ques
tion of the best route is  yet an open one, and 'that 
the passage of the Hepburn bi ll  by the House was 
precipitate, and contrary to the di ctates of prudence' 
and forethought by wh ich the discussion ot this great 
national project should be governed. 

It is impossible to revi e w  the interesting report of 
this h earing at any length, and it m ust sumce to quote 
a few of the sal ient features of the testilllony. In the 
first place, then, it  is t h e  opi nion of e very m ember of 
the comm i ssion that both canals are feasible; and 
w hile n o  exact esti mate of cost was given,  Col. Ernest 
statt\d that in his opinion" it would cost less m oney to 
fin ish the Panam a  Canal than to build the Nicaragua 
Can al . " There was a consensus of opinion tha,t the pre
sent plans of the French engineers had solved the three 
great problems of the Culebra cut. the s u mini t  water 
supply, and the control ot the Cbagres River, and the 
i mpression prod uced upon the comwi ttee was voiced 
by Senator Sewell (of the cOlllmi ttee), w ho said : '''We 
have been ed ucated for the]ast ten years with the 
idea that the Panama Canal was an impracticable 
thing, and it  has only been within the list 'month or 
two that we have h eard from your commission,  not 
official ly, but frOID individual members, that it is  an' 

open question whether the Panama Canal could not be 
finished j ust as cheaply as the Nicaragua Canal cou13 
be bui lt." 

" 

On the question of h arbors, Adm i ral Walker stated 
that it would be easier to make a harbor at Colo n  
(Panama) than a t  Grey to w n  (Nicaragua), w h i l e  at the 
Bay of Panama, on the Pacific, there would'be" really 
no n ecessity for a harbor." Speaking on the same sU,b
ject, Mr. Morison testified that the construction' of 
Grey tow n  Harbor (Nicaragua) wo uld be a ., work of 
u n usual difficulty and magnitude," and in cOlllnion 
with the great·dam across the San Juan, "must be 
considered a very great obstruction i n  an engin eering 
lIense." At the saine time he considers that these en
gineeri ng, d ifficulties can'be surmounted, s ince" every
thing is  feasi ble in construction to' an engineer, pro
vided he has sufHcient time and money." , 

The imperative n ecessity of wafting for the report 
of the comm ission is shown by the fact that, as regards 
N icaragua, the Walker)!lJ,pvey, accordi ng to Colonel 
Hains (a member' of 'the Walker comm ission), was a 
',�paper location," w hereas the pre�en t  commission are 

" locating the canal on the ground itsel f." Hence it is 
not su rprising that the new estimate of cost will  be 
greater than that of the Wal ker comlllission. The 
more rigid exami n ation has J'evealed among other 
thi ngs the fact that the dam on the San Juan w i ll be 
a far more costly affair than was supposed. According 
to Mr. Morison" it will  be necessary to go dow n  100 
feet below the low water level of the ri ver to secu re 
rock foundation, and work at this depth will i n volve 
the use of the pneumatic process. This is  deeper than 
the foundations of the Mississippi bridge at Mem p h is, 
which llIeasured 60 by 100 feet. As the foundation of 
the dam ,vill be 120 feet wide by 1, 500 feet long, we can 
appreciate Mr. Morison's statement that" it is going 
to cost an enormous amount of  money;" 

We cou ld quote at. further length from this report; 
but we t h i nk enough has been said to show that the 
question as' to wh ich is the best canal for the United 
States Govern ment to construct and o\vn is still  very 
much" in the air;" especially when we bear in m i nd 

that other possible routes, sllch as that at Atrato, are 
also under consideration and Ulay yet prove to have 
superior advantages over the two great rival routes 
a bove considered. 

••••• 

MU,TUALLY PROFITABLE. 
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tion of which apP�a� in the SCIENTIFIC AMERICAN of 
December 11, 1897; was i nstalled after the practicability 
of the system had been demonstrated by the postal au
thorities in London, Paris and Berlin, and by the suc
cessful operation of a plant erected by an American 
company in Philadelphia.. The Amel'ican plant em-

We have on more than one occasion referred to the bodied all the improvements suggested by past experi
frankness, unusual in transportation companies of this ence, and surpassed all previous im;tallations in the 
character, which characterizE's the annual statements fact that its capacity' was trebled, and a larger class of 

of the operation of the Metropoliran Street Rai l way mai l matter. was el igible fOI' transmission. The New 
Company of this city; and the figures disclosed by York system, wh ich iucl udes a line of tubes fro.ln t h e  
pJ'esiden t  Vreeland a t  a recent meeting o f  the share- general Post Office downtown to the banking district, 
ho lders are, as usual, full or val,uable and instructi ve uptown to Forty-second Street and across the Brook
facts which have a general public i nterest. The opera- Iyn Bridge to Brooklyn, uiay well stand upon its record 
tions of this, the largest street railway company in the as gathered from the report of the postmaster at New 
world, are shown by t hese statistics to have been as York to the postmaster-gel),eral. From this report we 
profitable to the general public as they have been to learn that on the first named of the above routes the 
the shareholders themsel ves, and this  result is an 'en- tube has saved over 10,000 m i les of wagon service 
dorsement of the liberal policy w h ich, with few excep- ann ually, on the second-named, 48,312 miles ; while t h e  
tioDs, has governed the attitude of the company toward branch across the Bl'Ooklyn Bridge bas red uced the 
the public. wagon m ileage by 18,000 llIiles. The time occupied by 

The following is  a digest of the comparative figures the mails in transit has been sUl'pdsingly' reduced ; i n  
given by t h e  president for the years 1894 and 1899 : the case of the Brooklyn del i very, according to the re-

1894 1899 port, mails which took twenty·five m i n utes by wagon 
Miles operated track... . • .  .. . . . . .. . .. .. ... 181 224 . are now carried i n  three llI in utes through the tubes, 
Car milell/re .. . . . . . . ... ... . .. . . . .... . ... 17,888,590 41,760,856 while "mails are now deli vered with ease, on the 1I.rst 
Gross earnings .. ; ......................... $5,3118,465 $18,525,481; round of carriers all over the city, that h eretofore were 
Per cent operating expenses. . ..... . . .. . . 59 7 48'7 
Divided profits .. . .  '..................... $828,000 $2,fi1,675 delivered only by a constan t struggle with delayed 

trains,  broken-do wn wagons, and careless drivers:" 
It will be noticed that although the length of the Quotations from t h il! report llIight be multipl ied, 

track operated i n creased in this period but I!ix�y per 
" sho wiug that, whatever doubtful in1l.uences may or 

cent, the m ileage in creased in the same perioll ,about ,may not have been at work in connection w i th the 
two hu ndred and fifty per cen t, w h ile the gross earn- matter' of' appropriations, the n e w  systelli of postal 
ings increased at the same rate, and the profits at the del ivery is thoroughly efHcient and a boon to the 
rate of ehrht h u n d red per cent. Looki n g  at these enOl'- general p ublic. Congress, in its determinR.tion

. 
to ad

mous profits one would natu rally be prepared to find m i nister a sti nging rebuke, has apparently lost sight 
that they were the outcome of a policy in which the of this fact; with the result th/l.t the punitive measures 
general publi c  ,was made to suffer for the bene1l.t of the proposed woul d hM'e fallen heavily upon that very 
corporation. ,So far is  this from bei ng ,the case, hOW- p ublic whose iriterests it  is desired to protect. Evi
ever, that by viI'tue of a generous sys�elll of transfers, dence of this is found in the agitation which 'was, im
a passenger can ride continuousl y"for a di stance of mediately started alllong the. merchants and business 
about fifty miles on the differant l i n es of the syste lll associations of this city to loosen the' deadlock, and 
for one five cent fare ; and the public has shown its ap- preserve an instit ution which has proved its right to 
preciation of th is convenience by taking transfers d ur- becoille a permanent feature of our system of postal 
ing the year .1899 to the astonishing total ofl�,365,161. d I' '" fllvery, 

The company point with commendab le pl'ide to the ------.......... ... , .... ------
fact that under the old system of separately owned and 
operated systems, the same alllount of tl'ansportation 
would have cost the traveling public an additional sum 
of $6,418,258. 

As a matter of fact it wi l l  be apparent at once to all  
studentt! of the economics of transportation that this 
sum would never have been expended by the publ ic  

,under the, old system. It  is the consol idation of roads 
, u nde� one management, and the h igh state of efHciency 

to'which t h e  roadbed, rolling stock, and motive power 
, have been bronght, that enable the street rail ways of 

New Yor� not only to carry passengers at a much lower 
rate per mile, but to do so with vastly incrreased .p'rofits 

,to ,the sharehOlders ; while the cheapening of trans
portation has served, i n  its turn, to i ncrease the amount' 
of travel by ,250 per cent., The recent acquisition of 
the vast system orthe'Third Avenue Rai l way Com pany 
places the whole of the railroads of New York under 
one management. and as this consolidated system wil l  
be advantageously placed with regard to the city's 
undergroulJd system, there is no doubt t hat a further 
extension of the system of transfers will be made by 
which the efficiency of both the above and underground 
l ines will be gl'batly ,i mproved. 

... I •• 

CONGRESS AND THE PNEUMATIC DISPATCH 
SYSTEM IN THIS CITY. ' �  -

Chie1l.y because of certai n  i rregularities which were 
stated to have occurred in connection with the grant· 
ing of former appropriations for the Pneumatic Postal 
T'ube System in this city, Congress was disposed at 
first peremptorily to refuse the req uested appropriation 
for this year ; and has oply now given a rel uctant con" 
sent ,  coupled with the stipUlation that n o  further ex
tensions of the system are to be sanctioned. 

;Opposition to the granting of the appropriation 
was based u pon some very explicit j;tatements, to the 
effect·,that persons financially i nterested in the Dis
patch Systew had. held positions in a previous year 
which gave themraha�4 ,in the unloosing of the gov
ern ment purse-stringsw hiln:fJ:ie ,q uestiQQ; of appropria-
tions was passed upon. , 

The SCIENTIFIC AMERICAN is not concerned in this 
aspect of. the question'� further than to say that if  the. 
facts ar,e as ,stated, this journal is hearti ly in sympathy,
with the motive which sugj!'ested the withholdi ng of 
further appropriations; for every blow at the iniquities 
of the" spoils system" brings us nearer to that �ay 
when t.he word Congress shal1 be suggestive of aD in
tegrity that is spotless and unassai lable. At the same 
time we thi nk that. if tlie appropriations had been re
fused, Congress would have shown more zeal than 
discretion; for in its desire to punish a few individuals. 
it would h ave seriously crippled the New York Post 
Office by depriving it of its most efficient system of de
l i very. 

Th e  pneumatic postal service of this city, a descrip-

DEVELOPMENT OF COLOR-PHOTOGRAPHY. 
In a communication made to the Acad�lDie des 

Sciences, M. Graby givesJloD account of a m ethod of 
color-photography, by which he has succeeded in ob
taining an approximation to the n atural colors. After 
havi ng made a series of prints upon IJ, paper contai n 
i ng subchloride of si lver a n d  bichrolDate of potassiulll, 
he found that in som.e cases prints were obtained which 
gave an appearance' of  the natural colors. He came 
to the conclusion tha.t since this  effect is obtained by 
the violet-bl ue of the subchloride and the orange of 
tile.bichromate, the next step would be to make a sep' 

,arate print of the blues and violets upon a b l ue paper 
and one of the oranges and reds upon an orange paper, 
and that these pri nts, when superposed, would give 
more or less the desirerl effect. His method of work
ing ,is to make the first exposure upon a pl ate sensi
tive to orange, beh i nd a red screen; the secon d ex
posure is made ,with a screen of bluish-green, u pon a 
plate sensi tive to the bl ues and greens ; by using a 
stereoscopic camera, the two exposures may be made 
at the salDe time, besides obtaining relief. 

The fi rst plate is printed upon the ordinary ferro
prussiate, or blue print paper, the second upon a 
chloride of silver paper, which is not toned, but merely 
1I.xed in the hypo. bath and washed, giving thus a n  
orange-brown color. T h e  two prints are pasted u pon 
a stereoscope card and viewed through a stereoscope, a 
red screen being placed before the blue print and a 
blue screen before the orange. In this case the colors 
of the obj ect are seen with a greater or less approxima
tion, and if· a' stereoscopic camera has been used 8.t 
first, reliet'i8 also given. A remarkable point observed 
is the brilllaIlcy with which the metals 'are reproduced ; 
t h u s  in the case of gilding, the color is not merely yel1ow. 
but a fine llIetall ic luster is given. This process is one of 
great s i mplicity, as it requires but t.wo exposures and 
t wo prints, which are made without toning, By mak
ing one of the pri ntstr�nsparent the colors may be ob
tai ned by superposing one on the other. This process 
is now in an experimental stage, and is capable of 
further i m proveuient to ootain a close approxilllation 
to the natural colors ; it  h as the disadvantage of not 
reproducing the reds or violets to any great extent, 
but as thel'e are man y subject.s wh ich do not contain 
these'colors, the p rocess may be used to advan t age in 
certain cases. M. GI'aby states that he is also at work 
upon a process by which he uses but one exposure and 
one photographic print. 

. '. , .. 

THE AMERICAN TROTTER ABROAD. 
The superiQrity of the American trotting h orse 

abroad h as become so well established i n
' 

the last few 
years that European breeders have sent agents to this 
country to study our methods of breeding. and i n  Ger
many and France the local horse-breeders h ave in
duced their governments to place a n  embargo o n  fur-
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ther importationr;t. Two years ago the American trot
ter went ahroad to enter the races i n  various parts of 
Europe, and after winning in dozens of im portant 
contests their virtues become (ully recognized. The 
Russian govern ment imported several thousand for 
breeding purposes and established an A merican trainer 
and breeder in the Impf'rial stud.  In Austria wealthy 
lovers of horse flesh p aid from five to ten thousand 
d ollars apiece for American trotters, and i n  London 
r;tiwilar h igh prices were offered for exceptionally fine 
American trotters. 

In the international races held at Nice the American 
hOI'ses won nearly al l the medals and money. Some of 
th elll were cl assed ns Alllerican-bred horses, but owned 
by Europf'ans. 'I'his condition of affairs was pain fu lly 
sim ilar in other races held on the Continent, and while 
admi ration was felt for the American trotters in some 
quarters, thf'ir u nfailing success caused envy. 'I'he 
local trai ners felt they had no chance of winning i n  
the race. In Russia, the American-bred trotter is  n o w  
hand icnpped i n  a l l  races, t h e  American breeder has 
heen dismissed from t h e  Im perial stud, and the im
portations of further American horses stopped. I n  
nearly all  o f  t h e  Continentai races the American trot
tel's h ave to enter u n der such odcls that there is n o  
po�sibility of th eir winn ing. 

But w h ile local· breeders can manage the racing as
sociations so that the American trottel's cannot win 
when pitted against their horses, they cannot besmirch 
the e nviable records and reputation that our trotters 
h ave established. 'l'hei r  virtues are so well known 
that the demand for these animals by prominent 
European racing men is extensive, and to-day this 
country is supplying mOI'e trotting horses for the 
European market than any other. O u r  export trade 
in horses reached its minimum i ll 1894, when the b i
cycle and trolley threatened the doom of the h orse, 
but fivll years later, i n  1899, th e pendu l u m  had swung 
to' the other extreme, and onr export trade rea.ched its 
maxi mum. La!'t year we exported n early 100.000 head 
of horses, and a fair precentage of these were trotters 
to be used either for racing, coach i n g, or for the parks. 
A large n u m ber of ca,"ah-y horses were also shipped, 
and these are stilI going abroad in a continuous stream. 

The American trotter, as bred to-day, is the most 
uf'eful and serviceable horse in the world, and 'he has 
outclassed all others at the shows at home and abroad .  
H e  is  t h e  ideal type o f  horse, with just sufficient 
mobility about him to pel'mit the breeders to real' him 
for a variety of uses. He is bred from fi fteen to seven
teen hands i n  height, and from 900 io 1 , 400 pounds i n  
weight; su itable al ike fot· racing, trotting o n  the speed
way; or for road handling. He is bred to trot from 
2: 20 to 2 : 03, and he sells for $.600 to $10,000 on the ave
rage, not taking i nto accou nt the extraordinary prices 
paid for a Maud S. or SU[Jol. Th ere is a demand to-day 
in Europe for American trotters that can meet the ma�
ket requ irements at pr.ices ran gi ng from $600 to $10, 000. 
Trotting-bred road horses of extra speed and beauty 
sail to-day i n  the London market for $ 10,000 a pair, 
and in nearly all i nstances of such sales the h orses are 
either bred in America or are from American-bred 
sires. 

This condition of our trotti ng stock abroad has 
given a new i ll,lpetus to horse breeding i n this coun
try, and there is  a revi val i n  the business that pro
mises well for the future. The present scarcity of good 
salable horses is forci bly contrasted with the condition 
of  the market five years ago. Then -the horses in 
the far :Northwest were so plentiful and i n  such little 
demand that they were left by the farmers to starve on 
the range. On the great ranges of Texas, Cal ifornia, 
Oregon, and Dakota th!3 stallions were shot to stop 
the increase, and premi ums were even offered for re
moving the herds. Only recen tly the Union Pacific 
Railroad closed a contract to carry from the Oregon, 
ranges some 9, 000 h ead of  wild horses to the grain
growing States. The organizers of this movemen t 
anticipate making money out of these wild horses when 
they have been fed and prepared for the market. In
stead of the wild horses being a n uisance on the plains 
to-day, they are i n  great demand both for export and . 
for home use. T h i s  change of condition is partly'dne 
to Ollr wat. i n  the Ph i l i ppines. The Pacific ooast; has 
been shipping horses to the far East for our- soldiers-, 
arid army tramports at the rate of nearly It thousa�� , 
a month .  These half wild horses when brokeu to the 
saddle make the best sort of army and ('avalry hor$_�s. 
So wel l  is this recognized that both Germany . a�d 
Russia are now buying American h orses for this )�'i�g 
of their armies. The South African war has demon 
st�ated t h e  value o f  a large cal"alry army, an.4. ritlai-ly· 
a l l  the European n ations are increasing their rDounted 
troopers, w.ith the result that the American hors�s' are 
ilJ greater demand than ever. Not onlv are the Aliied�·. 
can trotters and range hOl'ses of the We;t great win �ers, ' 
b·,t we pral'tical l y  have a corner i n  the horse markets 

the wQrld. We have the breed ing stock, and above' 
all the cheapest mllges and feed in the world. T h e  
American breeder can put t h e  pJ"Oducts of his stock 
farllis on the Europeali markets at less cost th/l.n the 
local breeders, RUO IllS ani mals will 'be superior i n  
speed, power, a n d  endurance. 

'eitutifit �mttieau. 
THE lAPANESE GRASSES. 

Japan contin ues to supply us with wonderful pro
ducts of their garden s, which, through centuries of 
culture, they have brought to the present high state 
of perfection. Japanese plums, morn ing glories, I:\nd 
lawn grasses are now qu ite com mon in 6very orch ard 
or garden, and they are not excelled by anything that 
th e Western n ations have been able to produce. The 
Japanese grasses,or Eulalias, have only been intro
duced in th is  country a fe w years, but wherever planted 
they receive IlIore than common notice. For orna
mental grouping on the lawn there is no palm or plant 
that qu ite equals them, not even excepting the cele
brated pam pas plumes. When once planted these 
grasses flourish so abundantly��at it is a q uestion 
w hether they may not have a commercial value as well 
as an ornamental one. In Japan they are dried and 
woven into m ats, and if one cares to imitate the Orientals 
i n  this respect, durable home mats can easily be m anu
factured. After the cold weather h as kil led the grace
ful stem s  or the vari ety of Eulalia known as gracillima, 
the stems should be cut down close to the ground. 
This will  give stems from five to seven feet i n  length. 
After cutting, dry a few d ays in a cool, shady place, 
and the n weave the mats crolls-wise, fastening the 
ends by tyi ng th em under or sewing with a bagging 
needle and twine. A mat at least six by fi ve feet can 

,be made in this way, and it will  be found durable 
enough to last for a long time. The mats can be made 
in a short �ime, and the stalks can be had in abund
ance. 

The Japanese make many ornamental wicker-work 
articles with the stems of the Eulal ias, and if they 
ara properly dried in season, they wi l l  prove very stiff 
and strong. For this work they should be cut i n  the 
late fall and dried in the shalle where moisture cannot 
reach them. Ornamental baskets, paper racks and 
scrap-baskets can be made w ith the dried stems. 

The best Eulalia for this purpose is the variety men
t ioned above. 'I'h is variety sends up beautiful stems 
to the height of six or seven feet in the fal l, with stems 
not m uch larger around than thick straw. The leaves 
branch out from these solid stems and widen to about 
a q uarter of an inch. ,These lon g graceful blades are 
of a l ight green with a l ight midrib ru n n i n g  from .top 
to bottom. .In late autumn they produce a l ight pink 
plumf', which i s  the flower of the plant ; and as the 
frosts come, the stems and leaves turn to a pretty 
brown, which they maintain u n til spring. If the stems 
are cut off in the late fall, n ew ones shoot up early 
t h e  next spring, and another crop as large as the first 
will  follow. 

The most comm only known Eulalia is the zebrina. 
This is a �hort grass compared to, the first., but raised 
in beds and masses, it  gi ves a pretty effect to the lawn 
or garden. The pure zebrina has yellow bars across a 
green blade, but most of the specimens seen in gardens 
are n early green. This is  due to the fact that the 
variety has a tendency to revert back to its original 
type. in order to preserve the variegated n atnre of the 
plant the roots that show a plain green fol iage m ust be 
taken u p, and the roots divided which emphasize the 
yel low bars. In this way the plants can be Rrevented 
from degenerating. 

The Eulalia japonica variegata is a variety that 
greatly resembles the old-fash i oned ribbon grass, b ut 
i t is prettier and taller. The green leaves are brightly 
variegated with white and yellow, -which colors d o  not 
disappear as the season advances, b u t  remain on the 
foliage until frost kills the plants. Although fragUe 

. in appearance this grass is quite hardy, and does not 
s ufter from our severe· winters. A pretty method of 
planting them, is to surround a group of the taller
growing graciIIima with a border of the variegata. 
The former lends support and contrast to the latter, 
and the two together always make an effective or
nament. T h e  variegata is a foot or t w o  shorter in its 
full growth than the gracillima. The two varieties 
grow with the greatest freedom, and req uire nexll to 
no care after bei ng planted. They can be made to 
flouris h i n c1u mps or in a scattering row, where each 
individual stem stands out tall and straight as a reed 
arrow. 

There are i nfinite uses to which these tall slender 
grasses may be put. They are not as tough as the 
Japanese bamboo, 'but for light work they answer 801· 
most the same purpose. We cannot raise the bamboo 
in thi!\ country, but the Eulalias will  flourish, and we 
might endeavor to employ them about the house i n  
usefui a n d  orn amental ways. 

..... , . 

DEATH, OF JONAS ,GIL.AN CLARK. 
. Jonas Gil III an Clark, the founder of Clark University, 

died a� h i s  home at Worcester, Mass., at the age of  
, eighty-five. He was born in 1815. After o-btaining a 

public school education he apprenticed h i mself to the 
carri age-maker",' business i n  Boston, and in 1853 he 
went to California during the gold fever and laid the 
foundatipn of his fortune. When he returned East he 
located i n  New York, where he  amassed a large fortune 
in the banking business. In 1889 he founded Clark 
Un iversity, in Worcester, Mass. , giving it an endow
ment of $2,000,000. By his death the institution re-
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ceives hi1ll magnificent library of rare an<1 costly oooks. 
Clark University is per haps u n ique among the edu
cational institutions of the United States. It is devoted 
entirely to post-graduate studie!!, and the univGrsity has 
recently celebrated i ts tenth anniversary. 

••••• 

PARIS EXPOSITION NOTES. 
The number of passengers to the Paris Exposition on 

the opening day was 1 18, 630. In 1889 111,295 were ad
mitted. 

The Post Office in the American pavilion will be a 
valuable object lesson to Europeans as regards the 
prompt handling of postal matters. It is located on 
the main floor together with the Bureau of Informa
tion , reading and writing rooms. The second floor will 
be devoted to various State h e'l-dquarters. The com
missions reception rooto will  occnpy the th ird floor, 
and the fou rth floor is given up to the headquarters of 
juries, delegates, etc. 

A large n umber of fine jewelry exhibits, have been 
placed at the Exposition, and from now on special ar
rangements h ave been made to preven t  losses by rob
bery or fire, and a special service h as been organized, 
which is in charge of M. de Baln�gre, a former Com
missioner of Police. A 'service of day and night watch
men h as been arranged for, and should any of the cases 
be broken into, or jewelry be stolen from any of the 
vistors, measures h ave been taken to have a bell rung 
as soon as the theft is detected, and the gates of the 
different b u i ldi ngs are closed at once. 

The Exposition authorities are making a special 
effort to finish the work of installing the exhi bits, and 
the Mi nister of Commerce has issued a decree limiting 
the time allowed for this work. Accordin� to the de
cree, no installation work is permi tted after May 12, 
and exh ibits which are too late to be put in place will  
be refused admission to the grounds after that date, 
and the Administration will take possession of the 
empty spaces. No exception will  be made to this rule 
except for special reason s admitted by the Comm ission. 
The saqte l imit is made for the erection and installing 
of exhibits, and al l building m aterial, etc., must be re
moved frol11 the grou nds before May 13. The exhibits 
which are not finished on that date will be stopped by 
the authorities, who wiII take measures for removing 
the u n finished work. 

A partial i llumination of the grou nds took place on 
Sunday eveni n g. the 6th of May. T h e  various build
ings of the Champ de Mars had a l i n e  of incandescent 
lamps along the top, and the Eiffel Tower h ad a series 
of lamps from the b ase to the Summit, outlining the 
general form. Some of the attractions were also 
bri lljantly l i ghted up. but the Elect rical Palace, and 
Fountain could not be ill umi nated for the occasion, to 
the disappointment of the large crowd that had 
gathered in antici pation of this event. I n  the Champs 
Elys6es section the grounds were bri l l iantly lighted up 
with a pleasing effect by a series of translucent orange 
colored globes contain ing i n ca ndescent lamps, these 
bei ng hung i n  the trees all over the grounds, especially 
along the Seine, including a portion of the space occu
pied by the national paVilions. Some of these were 
also lighted up by ro ws of lamps outlining the main 
architectural features. The space between the Grand 
and Peti t Palais was well ligh ted by arc lamps upon 
poles, and thE> Alexander Ill. Bridge by the bronze 
candelabra which are placed along the balustrade. 
These candelbra are very handsome, being in massive 
bronze of artistic design: each supports four large 
globes containing several incandescent lamps. On 
either end of the bridge i s  a large bronze group u phold
ing a candelabrum of an e legant design; this is fln
ished in antique bronze. 

The Spanish pavil ion was one of the first to be inau
gurated, and the ceremony took place on the 8th of 
May. The pavilion is situated on the bank of the 
Seine, in the group of national buildings, between 
those of Germany and Monaco. Among those present 
at the cerelDony were M. Picard, Comm issioner Gen
eral of the Exposition, Prince Roland Bonaparte and 
many other celebrities. One of the interesting features 
of the occasion was the presence of Mr. F. W. Peck, 
the United States Commissioner, with a n umber of the 
Exposition staff, thus showing the friendly relations 
which now prevail between the two countries. The 
American representatives were cordially welcomed by 
the Duke de Sesto, the Spanish Commissioner General 
and his staff. The building takes the form of a palace 
built in the style of the Spanish Renaissance. Its de
tails are taken from different historic. buildings. The 
faQade is designed after that of the University of Al
cala, constructed in 1 553: another part of the building 
is copied from the Alcazar of 'roledo, erected during 
the reign of Charles V. The Un i versity of Salamanca 
and various other palaces are represented. In the in
terior of the building is  a large hall surrounded by 
arcades; a wide staircase lea.ds up to the second floor, 
where the rt!ception took place. The building is almost 
entirely oceupied by a retrospecth"e exh ib ition of the 
n ational art, and the Queen Regent bas sent a nUlllbal' 
of interesting and val uabl e coller-tions of ancient tape!>
try taken from the Royal Palal'e at Madrid. 
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SINGLE-RAIL STORAGE · BATTERY MOTOR. 

The single-rail railroad has found an extensive field 
for usefulness in various parts of South America, and 
also pretty generally in India. In both countries the 
system is a form of the well· known Decauvi\le system, 
in which the bu lk  of the weight is carried on two 
w heels all igned in the same longitudinal plane beneath 
the car, while thE; balancing is performed by a cross 
beall� or outrigger, to which is ba rnessed the horse or 
mule  which draws the load, or, ' 
i f  man power is used, the boulll 
is stead ied by an attendant. 
This is the plan which is more 
general ly fol lowed in S o u  t h 
American countries. In India it  
is customary to place a wheel at 
the end of the outrigger and so 
distribute the weight in loading 
the car that the bulk of the load 
is carried by the rail wheels, only 
a small fraction of the weigh t  
being borne by the road wheels. 
These trucks are, as a rule, drawn 
by oxen. The truck, which is· 
herewith i l lustrated , is being 
special ly  constructed for service 
i n  India; and, while it is  built on 
the general lines of the ox-drawn 
vehicle, it differs from it  in that 
the motive power is derived from 
storage batteries carried on the 
platform of the car. The motor 
is placed between the two wheels, 
and canies on its spindle a dou
ble pul ley which is belted direct
ly to a pul ley on to each of the 
axles. The storage batteries arl' 
g-rol1ped around the motor and 
the whole is boxed over to form 
a carrying platform. The truck 
is  designed to carry a load of a 
quarter of a· ton, and is capable also of drawing two 
other trucks, each carrying a ton, at a speed of eight 
miles per hour. The single tracks for these rail ways 
are exceedingly economical to bui ld, and if laid near 
the edge of the rmtd, encroach but l ittle I1pon the 
driveway. We are indebted to Mavor & Coulson, 
Glasgow, the builders of the truck, for i l lustration and 
particulars. 

------------.--,�.�,�.�----------

PORTABLE SHIELDS FOR INFANTRY. 
A few years ago the question of equipping 

with a cuirass to protest the most vital parts 
of the body against rifle fire was the su bject 
of wide discussion. Several experiments 
were made with many so-called bullet-proof 
shields or breastplates, but  in every case 
they were found to be penetrable at ranges 
at which it was desired to obtain full protec
tion, and for the time the idea of providing 
infantry with armor was abandoned as im
practicable. 

The present struggle between the British 
and the Boer forces in South Africa has re
dved interest in the question, and several 
bullet-proof cuirasses or shields have been 
constructed and put to more or less severe 
tests ; one or two of them with very gratify
ing results. Wl1enftbear in'mind the high 
velocity and great penetrative power of the 
modern magazine bullet, the idea of provid� 
ing infantry with a shield of rea80nable im
penetrability might seem to be chimerical, 
but if we recal l  the protection that has 
frequently been afforded by a pocketbook, 
b ib le  or other object carried in the pocket 
of the soldier, the suggestion takes on 'a 
color of reasonableness. One of the 
most recent, and as tests have shown, 
the most practical efforts in  this direc
tion is the folding shield which forms 
the subject of the accompanying illus
trations. It is  formed in two separate 
parts, which are hinged together verti· 
cally, and when shut up can be carried 
on the back of the soldier without in
conveniencing him, or hampering his 
movements on the march. One of the 
cuts shows the shield folded and strap· 
ped on the back, while the other two 
are front and side views which show 
the shield aeting both as a rest for the 
rifle and a cover to the rifleman. The 
front view, in particular, suggests 
what excellent protection is afforded. 

infantry 

Jeieutifie jlUttitlu. 
of 700 yards, the bul let striking the sloping sides 
and glancing off. When painted the prevailing color 
of the surrounding country it is d ifficult to detect, 
since in form it bears a striking resemblance to a rock 
or bowlder. The man behind the shield, 'at least dur
ing the earl ier stages of an advance in open order, 
can creep forward in comparative safety, and h is 
invisibility is greatly assisted by the fact that he is 
usinS smokeless power. 

CaPaCity, 5,OOO'ponndij of freight at eight miles an hour. 
SINGLE-RAIL STORAGE·BATTERY MOTOR. 

While it is admitted that the device would be invalu
able to sharpshooters and would greatly assist the 
work of " sniping', " the main idea of the shield is to 
make it  practicable to attack from the front in cases 
where flanking JIlovempnts are impossible. The war 
in South Africa has brought home to the English and 
other nations the fact that, under ordinary conditions, 
the attack upon intrenched positions is a thing of the 
past. The game of war has been greatly modified by 
the introduction of the magazine rifle and the quick
firing gun, the attack being now placed at an enor-

SIDE VIEW, SHOWING SHIELD USED
. 

AS A RIFL� .REST. 

JUNE 2. 1900. 
mous disadvantage, which is estimated by experts to 
range from five to one to as high as ten to one. The 
shield is expected to offset to a large extent the advan
tage of cover which is now enjoyed by the defense. 
The theory is that the storming party could work their 
way �ith comparative safety behind the shield to 
within say 400 yards of the enemy's trenches. At this 
range they wOI1I<1 be able to concentrate a fire which 
would shake the morale of the enemy preparatory to 

the final charge with the bayo
net. 

, .. 
New Type of" Battery. 

Among the Dew types of bat
teries which have appeared i n  
Europe may be mentioned that 
of Poppen berg, in which the 
positive electrode is a hollow 
cylinder 01' retort carbon fil led 
with depolariz ing matter and 
closed at the bottom of an in
sulating plate ; the negative elec
trode is a cylinder of zinc. These 
two electrodes rest upon a lalse 
bottom consisting of Il horizontal 
plate of porous material, con
stituting a diaphragm. Between 
the plate and the bottom of the 
cel l  is placed a thick layer of sul
phate of soda, with 01' without 
the add ition of common salt. 
When water is put into the cell,  
a portion of it traver�es the 
porous diaphragm and dissol \'es 
the salt below, the solution then 
passing by endosmose to the 
water above. The strength of 
the electrolyte is thus rendered 
nearly constant. The battery 
keeps its strength for a long time 

'and has an electromoti ve force 
of about two volt.s. The new accu mulator invented 
by T. Michalowski uti lizes the properties ofsesquioxide 
of nickel ; the positive plate is of nickel covered w i th 
a layer of sesquioxide, Ni 208, the negative electrode 
being a plate of zinc ; an alkaline solution is used for 
the electrolyte. The characteristic point of thi� accu
mulator is the use of the sesquioxide of nickel as a de
polarizer. Up to the present a number of cells have 
been devised using zinc, potash solution and metallic 
oxides, but the specific properties of the oxide of nickel 
have not as yet been taken into account, namely. that it 

is an endothermic body, giving off heat upon 
decomposition ; o wing to this property, the 
depolarizing action is considerable and the 
element keeps constant at a high voltage. 
The nickel plate is oxydized by heating it 
in  air or oxygen, 01' with compound of oxy
gen and nitrogen under pressure. 

... ,. 
Mounting Photograplilc Prints. 

One of the greatest d ifficulties in mount
ing photographic prints is to prevent them 
fro II) curving when dry ; as this is due to the 
contraction of the print after having been 
distended by the water, a paste m ust be 
used containing as l ittle water as possible. 
The following formu la is recommended: 
Common gelatine, 2 parts ; water, 4 parts ; 
alcohol, 8 parts. The alcohol is added slow
ly as soon as the g-elatine is wel l  d issolved in 
the water, and the vessel turned continually 
to obtain a homogeneous mixture. The 
solution must be kept hot during the opera
tion, and should be applied quickly, as it 
soon dries; the print must be placed exact
ly the first time, as it adheres at once. The 

solution keeps for a long time in  well
corked bottles � when used it is heated 
on a water bath. 

••• 

The shield, considering its protective 
power, is very light, weighing about 13 

pounds and its shape when opened 
out and placed in position somewhat 
resembles the ram of a battleship. It 
has been proved to be impervious to 
Mauser and Lee-Metford rifles at a 
range of 400 yards, while machine-gun 
fire makes an impression at a range 

IN XARCHINC ORDER. FROliT VIEW, SHOWING COMPLETE 
PROTECTION, 

SIR WILLIAM PREECE, the famous 
electrician of the General Post Office 
of Great Britain, gave an interesting 
lecture in London, on April 23 last, 
before the Institution of Civil Engi
neers, upon the latest developments 
of electricity, and Marconi's numerous 
experiments. Sir Wil liam Preece ack
nowledged that wireless telegraphy 
had made small progress, a circum
stance which he attri buted to the fact 
that there is no commercial business 
in the inve ntion. The interest in  
wireless telegraphy does appear to 
have d iminished in London, and Sir 
Wil liam Preece's poig-nant remarks 
will not give much further encourage
ment to those few who are so closely 
interested in Marconi's experiments. 
It may be remembered that Sir Wil l iam 
Preece assisted Marconi when he first 
brought his primitive instruments to 
England. 
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WOOD 1I0SAIC. 

Mosaic work in a vaiiety of forms is always pleasing 
when well done. Although its origin is obscure, yet for 
centuries it has been one of Ithe mo&t favored mediums 
of decoration. In one of the southern counties of Eng
land there is still plied a quaint inlaid wood industry 
which is a wodern example of this art. This inlaid wood
work, known as • •  Ton bridge ware "-a name suggestive 
of pottery-consists of views, flowers, borders, and so 
forth, in all their natural colors, with minute pieces of 
variously colored woods, each measuring about a twen
tieth of an inch square. So accurately are these pieces 
of wood cut, even at these minute dimensions, and so 
neatly and closely are they glued together, that they 
resemble one solid piece of wood 
with the design painted upon it.  
Curiously euough it was painted 
drawings upon white wood that 
originally suggested and subse
quently evolved into the present 
craft. 

thin little strips of variegated wood. He labels 
this " number one " and proceeds to set up the 
second line of squares upon the drawing in a similar 
manner, which he afterward glues up and con
secutively numbers ; and so on until he has so con· 
structed the whole design. If the drawing is a very 
large one, he Illay have as many as two hundred of 
these blocks of glued strips of wood. A thin veneer 
about the twentieth of an inch thick is now longitudi· 
nal ly  cut from block number one. As he has now cut 
the reverse way of the wood, this veneer consists of a 
number of Uttle frail sticks, three and a half inchel! i n  
length and about a twentieth o f  a n  inch square, firmly 
held to�ether by the glue. He lays this upon his bench, 

Contains 32,600 pieces and over 100 di1ferent natural wood colors. 
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ing rocks are not at all homogeneous. ' Barren quartz 
is often found next to mineral assaying thousands of 
dol lars to the ton. The amount to be assayed must be 
made to represent as accurately as possible.the average 
of the whole lot. 

The ore is first sampled as it comes from the mine, 
and later at the smelter, chlorination works, or cyanide 
plant, as the case may be. When mechanical samplers 
are not employed, the general practice is to throw 
aside every fifth shovelful into a conical pile, which i� 
afterward divided vertically into four equal parts-or 
.. quartered " as the operators oay. Opposite segments 
are withdrawn ano. thoroughly mixed together. This 
operation is repeated until the sample is of a con· 

venient size, wilen i t  must be pass· 
ed through a small hand crusher. 
The latter should be thoroughly 
clean-a safeguard against error, 
which is possible when rich ore has 
been previously crur:!hed. The writer 
knows of several cases in which the 
ore from a worthless prospect has 
absayed l ike that from a d ividend
paying m ine-a result due to care
lessness in this  particular. 

In man y cases the sample is st i l l  
too large when i t  comes from the 
crusher, and it  must be further re
duced until  it can be conveniently 
handled o n  the apparatus about to 
be described. The latter . consists 
of an iron p late two feet square 
and provided with flanges at the 
two sides in order that the ore may 
not be brushed aside. This device 
is known as the bucking-board. 
Its complement, called the mul ler, 
is a piece of cast iron resembling all 
ordinary cigar box in size and form. 
This is manipulated by a long han
dle parallel to the upper surface. 
The lower surface is convex, so that 
a rocking motion may be imparted 
to the whole. 

The principal woods employed in 
the art are American birch, ma
hogany, fustic. walnut-American 
and Spanish-plum tree, tulip
with its beautiful fruit-red grain, 
cocus, snake wood, n utmeg, rose
wood, mulberry, lauurnum, box, 
peach, acacia, maple and Hunga
rian ash, with its charmi ng silky 
luster and moire grai n. In short, 
no wood is useless for the craft so 
long as it does not contain too 
great a quantity of sap, although 
a remedy is found in the case of 
one or two necessary woods, such 
as the holly, which is boiled for 
several hours, an operation not 
onl y  removing all the sap, but 
bleaching the wood considerably 
as well. There is one color, how
ever, which has always puzzled the 
artist. Up to the present, no tree 
has been discovered the hue of 
whose wood is gray, and to supply 
this deficiency birds' eye maple and 
H ungarian ash are steeped for sev

WOOD 1I0SAIC-THE PICTURE, WITH THE BLOCKS IN THE ROUGH STAGE. 
The bucking·board having been 

cleaned and the sample spread over 
its surface, the operator, with a 

backward and forward motion of the m uller, grinds 
the ore to a pulp sufficiently fine to pass through an 
eighty· mesh screen. When this operation is completed 
the screen should be exami ned for any particles of free 
gold which may have clung to the wires. If any are 
found they must be weighed ano. their total value com

puted in relation to the weight of the whole pulp 

sample. The value to the ton is very eas i ly  calcu lated 

-which figure must be included i n  the final assay re

sult. 

eral weeks in the indigenous chalybeate waters, which 
convert the yellowish whiteness of these two woods in
to a soft steel-gray. 

When it is proposed to inlay a certain view, border, 
or collocation of flowers in wood, a colored design is first 
of all prepared u pon a piece of paper divided into 
squares of about the eighth of an inch in measurement. 
The design prepared, the workman proceeds to set it 
up in wood. This entails great labor and care, for in 
addition to being a skilled mechanic some artistic sense 
is  absolutely essential in the judicious selection and 
composition of the different colored woods to obtain the 
necessary realistic effect. On all sides of him, within 
an arm's length, are ranged little piles of thin narrow 
slips of wood,each slip measuring about three and a half 
inches in length by about an inch broad, and varying 
from a twentieth to a twelfth of an inch in thickness. 
The workman begins at the bottom left hand corner of 
the squared design and takes the first SAt of squares 
and worKS across the drawing in a vertical direction. 
Suppose, for instance, he has to make a bouquet of 
flowers. He refers to the bottom left hand corner 
�quare of the pattern and finds that it forms part of the 
groundwork of the design ; that is to say, no portion 
of the drawing encroaches upon that square. As the 
groundwork is invariably 
white, he selects a slip of 
white wood from one of 
the little piles and lays it 
flat down upon his bench. 
Then he proceeds to the 
next square above. This 
occupies a portion of the 
design-the end of a petal 
or a leaf. 'I'his is green, 
and he therefore selects a 
piece of wood of the correct 
greenish shade, and places 
this piece upon the former 
slip and proceeds to the 
next square above, and so 
on until he has worked 
his way right across the 
design, taking each square 
one by one and superpos
ing their corresponding 
colored slips of wood, in 
their order of sequence in 
a l itt le pile by his side. 
He then glues and presses 
these l ittle slips tightly to
gether in a little · block, 
three and a half inches 
long, one inch wide, and 
two or three inches in  
thickness, composed of 

cuts a similar veneer from each of the other blocks, and 
glues them together in regular order. This block is 
now subjected to tremendous pressure to drive out all 
the superfluous glue and to unite the thin frail pieces 
of wood firmly together. In this block, the artist has 
obtained an exact and complete facsimile, square for 
square, of the drawing. When thoroughly dry, veneers 
are again longitudinally cut from this block, and each 
veneer is a replica of the pattern. Out of a block three 
and a half inches in thickness it is possible to obtain as 
many as thil-ty veneers. 

Our illustration of a street conveys a comprehensive 
idea of the work at this stage. It appears to be an 
indistinguishable conglomeration of a number of small 
blocks of wood, and presents a blnrred and fuzzy ap
pearance, like a photograph very much out of focus. 
This particular design only measures six i nches by four 
and a half, yet there are no less than 32, 600 pieces of 
wood, extending over one hundred different colors, 
utilized in its composition. 

. . . , . 
THE ASSAYING OF GOLD AND SILVER ORES. 

BY WILLLUl B. GAlIBLE. 

The assayer's first operation consists of a thorough 
sampling of the ore. The reason is plain. Metal-bear-

THE ASSAUliG 0:'- GOLD AND SILVER OK"';S. 

After the pulp has been rendered homogeneous by 
rolling it in a small piece of oilcloth it is spread into a 
thin layer, from which small portions are taken until 
aiJ amount know n as half of an assay ton is obtained. 

Here it is necessary to explain  the system of assay 
weights. As I have before mentioned, gold and silver 
ores are valued by the amounts of these metals COIl 
tained in the ton of rock. These amounts are generally 
expressed in  ounces troy. Of course, any system of 
weights might be used and the final result calculated 
in ounces to the ton. But  the assayer is, a busy man 
who shortens his labors whenever he may do so with
out a sacrifice of accuracy. 

This is a convenient place briefly to mention the 
scales used in assaying. There are generally two : 

those for weighing the pulp 
sam'ple, and t.he . .  button 
scales " for weighing the 
metals obtained. The lat· 
ter, which are provided 
with a rider, or hook, ad
j ustable along the beam, 
weigh correctly to the one 
one-hundredth part of a 
milligralllme, or less than 
two ten thousandths of a 
grain. 

N ow the problem in es
tablishing a system of as
say weights is to read mil
l igramllles and fractions 
thereof as so many ounces 
to the ton directly from the 
button scales. The mat
ter, of course, is simply 
one of proportion ; it being 
necessary to weigh out an 
amount on the pulp scales 
which shall bear the same 
relation to a milligramme 
as a ton does to an ounce. 
We know that there are 
29, 166 '66 ounces troy in the 
ton of two thousand 
pounds. Therefore 29, 1 66 
milligralllmes is the pro-
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per weight to represent a ton. This is known as the 
assay ton. As the bulk of this weight of pulp is a 
trifle large for the ordinary cruci ble ; only one-hal f 
of the amount is usually taken, and the gold and silver 
results multiplied by two. For example : suppose that 
we have a reading of 2'2 mill igram mes for gold and 60'2 
mil l igrammes for silver. These figures signify 4'4 
ounces of gold and 120'4 ou nces of silver to the ton. 

To rl'turn to the preparation of the assay. The one
half assay ton of pulp is placed in  a small fire-clay 
crucible, care being taken that the latter is perfectly 
cll'an. If the determination is for gold alone and the 
assayer suspects that the ore carries little or no silver, 
a small piece of the latter metal (which should be 
chemically pure) is added to the pulp. This is done 
for the reason that gold and si lver are thrown down 
together and that the gold ,  which often appears as a 
mere speck, might otherwise be difflcult to find, or in 
greater probability lost_ 

In the succeeding operation the assayer's knowledge 
of chemistry comes into play. I refer to the fluxing of 
the charge ; that is, the addition of materials which 
will remove the non-essential ingredients of the ore. 
Among the various fluxes in common use are the fol
lowi ng : Sodiu m  and potass ium carbonates, which are 
used for the decomposition of si l icates ; lead oxide, 
otherwise known as l ith arge, which not only supplies 
the lead for the mechanical carrying down of the gold 
and the silver, but which acts as a p-owerful oxidizing 
and desu lphurizing agen t ; flou r  and argol, which, by 
means of their carbon, act as reducers-that is, they 
take oxygen from other parts of the ore ; niter, which 
freely supplies oxygen ; and ,  lastly, iron, generally in 
the form of nails, which acts as a desulphurizing agent. 
Bot'ax is a most important factor in  most assays, both 
on account of its strong acid reaction and its use in 
preventing too vigorous a boi l ing of the crucible'S con
tents. S�lt is very often substit uted for the latter 
purpose. 

. The fluxes, which h ave been mixed in t.he. proper 
proportions, are inti mately mixed with the pulp. The 
charge, having been covered either with a layer of 
borax or salt, the crucible is introduced i nto the white 
hot m u ffle of a reverberatory furnace. I t  is at this  
point that many an inexperienced operator fails. Suc
cess is due to his ability to keep h i s  furnace at a high 
uniform heat. ' If  he is  unattentive in this respect, he 
m ight as well  abandon his task at once. A vie w of a 
typical furnace, with asbestos doors to prevent the es
cape of heat from the muffles, is shown in the photo
graph. Coal is fed into the furnace from the rear. 

When al l  sounds of boil ing of the crucible contents 
have ceased-that is, in about forty-five minutes, if  the 
fire has been favorable-the glowing charge is removed 
and carefully poured into a mold. The lead (su pplied 
either from the litharge or from the ore itsel f) sinks to 
the bottom and carries with it the gold and si lver. 
\Vhen the whole has cooled, the slag is broken off and 
the lump of gold and silver bearing lead pounded with 
a hammer into a convenient cubical form. 

The separation of the precious  metals from t�]e lead 
is the next problem. The procedure is based u pon the 
fact that lead oxides at a temperature not sufficiently 
great to cause serious losses from the gold and silver by 
vo lati l ization. . 

T h e  lead cube just mentioned is placed in a small 
bone-ash d ish called a cupel, which has already been 
heated in tpe m uffle. The heat should be carefully 
watched during the process of cupellation. Until the 
lead is melted, the muffle door should be closed. It is 
then opened ; not o'nly that the tem perature may be 
reduced to the proper degree, but that a current of 
air, for the purpose of oxidizin g  the lead, may pass 
over the cupel and out of a small .  aperture at the back 
inco the chimney_ Thus a portion of the lead it! oxi
dized and carried off as fumes, while the remainder is 
absorbed by the bone-ash of the cupel. 

As the last of the lead disappears, the mass 'of gold 
and sil ver which remains suddenly solidifies and be
comes dull, or " bI icks "-an action whieh warns the 
operator that it is nearly time to remove the cupel 
from the m uffle. 

If no silver has been added to the original charge, 
and it  is  desirable to obtain the silver result, the but
ton of associated gold and silver, which we will call 
bullion, is weighed on the button scales. The amount 
(mu ltiplied by two, as before explained) read off in 
milligram mes represents the number of ounces of bul
lion to the ton. 

The determi nation of the gold value is  the next step. 
The bullion button is transferred to a small porcelain 
d ish and covered with dilute nitric acid. It is then 
gently heated. If the amount of gold ·is not excessive 
it ta kes but a few moments for the silver to dissolve. 
The resid ue of nitric acid and nitrate of si lver (in solu
tion) is then decanted off. leaving a black spongy mass 
of gold. After the latter is  dried and annealed to its 
yellow color in  the muffle, it- is carefully weighed. This 
aTllount is substracted from the b ullion weight, the 
di fference representing the silver val ue. 

Whi le  t<) some assayers th e crucible method is quite 
sati � factory, others clai m tha.t i t  fa.i l s  to recover the full 
amount of. silver. In many localities, notably in  Colo-
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rado, where. a close saving of this metal is desired, what 
is known as the scorificat,ion assay generally accoln
panies the former. 

The scorifier is a shallow fire-clay dish, circular in 
form and abont two inches in diameter. In this is 
usually placed une-tenth of an assay ton of pulp which 
should be lnixed with about twenty grammes of chem
ically pure test lead. A like amount of the latter is 
then spread over the mixture and a small quantity of · 
course grained borax added. The charge is placed in 
the muffle and the asbestos door is closed until the 
operation is well under way. It is then noticed 
that the melted metals lie in the center of the scorifier 
as a glowing mass surrounded by a ring of melted 
slag. When the latter has completely closed over the 
metals the assay is poured into a mold. The slag is re
moved, and aN before described, the lead button is 
cupelled. If the ore is  known to run very low in gold 
the b ullion weight is accepted for that of the silver, 
because the al most inappreciable amount of gold in one
tenth of an assay ton in such a case would scarcely war
rant a separation of the two metals. A si lver result, 
correct to one-half an ounce to the ton, is generally re
garded as sufficiently close. 

It cannot be emphasized too strongly that every 
step in the operations above descri bed must be taken 
with the greatest care. If there is an exact art, that of 
the assayer certainly lays claim to the distinction. The 
possibilities of error are many and only careful men 
may hope to retai n their business or their positions. 

• • e ,  • 

COTTON TRADE SUHOOLS IN THE SOUTH. 
BY J. A. STEWART. 

The progress which the South has been making in 
cotton manufacturing augurs well for the future pros
perity and advancement of the Southern section. 
While there were 7, 1 60, 000 cotton spindles in Massa
chusetts at the beginning of 1895, there was no State 
south of Mason and Dixon's line with a mi l lion. Now 
there are two, North and South Carolina, with over 
that number, thus exceeding all the New England 
States excepting Massachusetts, Rhode Island and 
New Hampshire. 

The va l ue of the cotton goods manufactu red in ' the 
eight Southern States in 1880 was $16, 1 73, 222. and 
in 1890 the returns showed a value of cotton man u fac
tures reaching $40, 165, 074 or a gain of nearly 250 per 
cent. 

This splendid growth is bringing the South into prom
inence through the enhancement thus given to na
tional American industries. Its progress is also bring
ing it into closer relation and a clearer understanding 
of the development of the manufacturing in terests 
wbich comprise so large a portion of the life and prot!-

. perity of the nation. Furthermore, this grasp of con- · 
ditions is sho wn by the growing realization in the 
South of the need of trained craftsmen and educated 
workmen to conduct its colossal manufacturing inter
ests. 

Like textile manufacturers in foreign countries, manu
facturers in the South are reco2:nizing that the system 
of training workmen in the mill is ineffective, for the 
textile mil l  is an establishment whose chief purpose is 
production and not instruction. Consequently they 
have been awake to the nece8sity of establishing textile 
schools, from which are to come trained workmen and 
educated engineers for the carrying on of their large 
and growing textile ind ustrial enterprises. 

The first cotton trade school in the South is that 
started in 1898-1899 in con nection with the Georgia 
School of 'l'ech nology at Atlanta. Lyman H all ,  .presi
dent. Clemson College, S. C. ,  has also recently opened 
a texti le department in  a building especially erected 
for its use under the direction of J. H. M. Beatty. By 
the establishment of these two trade teaching institu
tions, the South has j ustified its claim to textile educa
tional enterprise. 

The Atlanta institution is very complete. It was de
signed by a Boston archi tect, and as it stands it em
bodies the very latest ideas of mill  construction,  as well 
as a convenient school department. 

The school is  the outcome of the legislative act of 
December, 1897, which appropriated $10, 000 for the es
tablishment of the Textile School on condition that its 
friends contribute $ 10, 000 additional in money and ma
chinery. A wealthy philantropist . Mr. Aaron French, 
of Pittsburg, became the ch ief benefactor of the institu
tion. In his  honor it h as been named " The A. ·  French 
Textile School ." In December, 1898, the legislature 
appropriated $10, 000 for. two consecutive years for the 
support of the school . The bui lding is of brick, 150 by 
70 feet and three stories in  height. The basement floor 
contains the laboratory, dye house, recei vilJg and fin· 
ishing rooms, store and washrooms, the engine room. a 
ginery and a lecture room. '  On the first floor one finds 
the department devoted to preparing the warps and 
weaving. Here are also the designing room, a room 
for

'
Jacquard designing. an exhibition department be

sides the principal's office. The top floor is occupied 
by the carding and spinning department, where the 
cotton is brought from its crude state up to a finished 
yarn ready for wl'aving. 

The equipment of the school is complete. In appre-
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elation of the advantage of having the future mill men 
of the South familiar with their machinery, the ma
chine man ufacturers have donated whatever was re
quir.ed by way of equipment to a valuation of $20.000. 
The shafting makel'/l, the belting com pany, the auto
matic sprinkling corupany, the ventilating and heating 
company fol lowed in line, as did the makers of the 
Drosophore humidifiers-machines very essential to the 
cotton manufacturing ind ustry in the hot, dry South, 
where natural atmospheric conditions would otherwise 
be too un favorable. Every machine of consequence 
known to the cotton manufacturing ind ustry is to be 
found here, and in most cases in considerable variety of 
makes of manufacture. 

The student who has mastered the technicalities of 
the plant in a school of this sort will have no tronble 
in manipulating or caring for any machine he m ay find 
in any u p-to-date mill in actual business. There are 
four types of cards ; a Winship 60 saw cotton gin, gin 
feeder and condenser ; two kinds of drawing frames, a 
rai l way head, a ribbon lapper, a comber, five processes 
of fly frames, three types of ring spinning frames, four 
spoolers, three winders, and a wet and dry twister. The 
student learns the process of weaving on about fifteen 
different kinds of looms, from those making heavy 
coarse cloth to the finest Jacquard productA. A mong 
these looms are Whitin, Mason, Crompton & Knowles, 
Ki lburn, Lincoln, Northrop. Calvin and Jacquard 
looms. 

The curriculum of the school is as broad as its equip
ment is com plete. There are courses in mathematics, 
English, drawing, mechllonics, textile design, chemistry 
and dyeing, millwork and shopwork to be studied in 
four years. Special courses of two years in designing 
and weavin�, carding and spinning. ehemistry and 
dyeing are provided. Thus the needs of most of the 
branches of the textile industry in the South are met. 
The special feature of the texti le  course in the Georgia 
school are the courses given in the different shops 
synchronously with the work in the cotton mill  . 
Special prominence is given to the elements of practice 
of every department. Although this is the first year 
of practical operation of this department one hundred 
and twenty-five young men have matricu lated. 

Clemson Col lege Textile School, also inaugurated 
last fall ,  provides a similar four year course in which 
the textile instruction is incorporated in the regullu.' 
col lege work, the increasing development of cotton 
manufacturing in South ' Carol ina having brought 
about a dernanrl for more complete textile training. 
At Clemson the purpose is to expand into a broader 
curricu lum of text i le industrial art, to include the 
manufacture of wool, silk and linen products. The 
textile building at Clemson is a two-story brick struc
ture of modern cotton mil l  design, lighted by elec
tricity, heated by stearn and protected from fire by 
automatic sprinklers. On the first floor are the recita
tion rooms, the carding and spinning departments and 
the office. The dyeing and weaving depal.'tments are 
on the second floor. The equipment is ful ly as com
prehensive as that of the Georgia institution. 

It is well held that three years spent wisely in o a  
school are 'eq ual t o  twice that t i m e  in a mil l .  These 
t wo schools may be looked on as p ioneers in a group 
that will cover the whole cotton gro wing requirements 
of the South ; to which learner and manufactu rer can 
turn alike for information and for assistance, and from 
which trained experts will grad uate, whose knowledge 
aOlI skill will be devoted to the further development of 
the great textile ind ustry. 

Without a doubt, the expansion of textile ,education 
in the South wil! be coincident and contributory to 
the new era of southern industrial progress. The ti lD e  
has come when the manufacture of those textiles which 
are now imported from abroad to all extent exceeding 
one hundred mill ion dollars' wort h annually will  be  
conducted in this country ; and when the South's vast 
product of cotton wil l  no longer be chiefly shipped in 
the bale to be manufactured into cloth in foreign 
mills ,  but will  be wrought into fabrics in this country, 
thus giving ind ustrial i mpetus to a large section greatly 
in need of it. 

• • • • • 

ON May 12 ended the British tour of the Automobile 
Cl ub. All  the cars w h i(Jh went through the trial 
traveled a minimu m  of 1 .059 miles, and some of them 
made a distance of 1, 107 miles. There were eleven 
actual running dttys since the competing vehicles left 
London, the balance beirig made up of Sundays and 
one- day exh i bitions. The longest day's journey was 
the last, the trip up to London being made frOID 
Nottingham, a distance of 123% miles .  The shortest 
day's tri p was the run between Kendal and Carl isle, a 
distance of 61%" miles. It is i mpossible to state at 
present, until the official figu res are published, how 
many cars went through the trial from the start to the 
finish. 

lN the har vest of 1899 there were 1. 265. 601 . 664 ,;;'allons 
of wine produced in France ; 766, 1 07. 500 gallons pro
duced in Italy ; 594, 393, 750 /l"allons produced in Spain, 
and'158,505,600 produced in Rouman ia. The totill pro· 
ductlon of the old world is estimated at 3, 338, 101, 704. 
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'.rhree h undred and t wenty acres of land have been 
purchased i n Salt Ri ver Valley, the idea being to con
sol id ate, as far as possible, the ostrich ind ustry. 

A sw imm er who broke his neck last August, and who 
was successfu lly operated upon, is  now able to write 
and his h and g-ained steadiness w ith each attempt. 

The statue of the late Prof. Huxley by Onslow Ford 

was recently unveiled . It has been placed in the great 
hall of the Natural History Museum at South Kensing

ton . 

A crystal of beryl has been found at Grafton, N. H.,  
wh ich was 2, 900 pounds and another from the same 
local ity m easuring- 45 b y  24 i nches weighed by calcula
tion about 2� tons. In Utah crystals of gypsum over 
4 feet long have been found. A crystal of spodumene
lithium,  alu minium sil icate-30 feet long has been dis
covered in South Dakota. 

Th e question of the stabil ity of th e Ducal Palace in  
Ve nice is receiving great attention. The alarm ing re

ports wh ich are bein g  p ubl ished are apparently exag
gerations. The great l ibrary an d  archreologi cal mu
seum are to be transferred, thus relieving the weight 
of the upper ' stories. The palace was never intended 
by its builders as a storehouse for books and heavy 
models. 

Vesuvius is becom ing more and more acti ve and 
t hose who live around it are greatly alarmed. Ex
perts are inclined to consider that there i s  no immedi
ate danger. The station of the cabl e  road wh ich leads 
to its summit has been destroyed . Four Engl ish tl'av
elers, who were making the ascent of the volcano 
ventured too far and were overtaken by the lava and 
seriously burried. 

An aeronaut was recently poisoned by hydrogen arsen
ide, which escaped from the balloon . This shows the 
necessity of purifying the hydrogen used for balloon 
purposes. The balloon was filled in the ord i nary 
way and noth i ng peculiar in th e odor of , the gas was 
noticed. A few hours afterward the persons w ho had 
assisted in the operation were taken seriously ill and 
one of them d ied. 

A field station in connection with the New YOI'k 
State Museum is to be opened during the s u m mer on 

Saranac Lake for the study of the biology of aquatic in
spcts. This is believed to be the first station i n  tbe 
U I l ited States where fresh water insects will  be under '  
i n vestigation. C harles N eed halll ,  professor of b iology at 
Lake FNest Universit y ,  h as beell selected b y  th e  man
II gement of the New Yo .. k State Museum to conduct 
t h e  wo rk . 

In th e  year 1898-99 the med ical fac u lty of t h e  Paris 
U n i versity grad u ated 671 docto"s, of w h ich 79 were 
foreigners, bes ides 13 h ealth  officers, 48 m i d w i ves and 
68 dent ists. The nUlll ber of medical studpnts enrolled 
is 4,412 ; of this num ber 570 are foreigners. The Rus
s ians n u m bel' 180 ; the ROll man ians 79 ; Germans, 26 ; 
Greeks, 25 ; Swiss, 21 ; Sou th A mericam, 1 2. There are 
129 women studen ts, 100 of W h ich are foreigners, in
c l n d i n g  91 Russians, 5 Rou manians, 2 Greeks, 2 S wedes 
and 1 English student. 

It i s  probable that the metric syste m w il l be intro
d uced before long in Russ i a ; t he bi l l w h ich has been 
prepared to t.his  effect by the Min ister of Finance h as 
rpceived the approbation of t h e  State Cou n cil , with the 
u n derstand ing that th e Un i versity and t he various 
scientific societies w i l l  give their a8sistance i n  the veri 
fication of the wei g-h ts and measu res n ecessary for com
mercial use. The details have been nearly all decided 
u pon, and wiII  be s u bm itted to th e Co u n c i l i n  the n ear 
future. Si nce 1896 the m etric system has been used b y  
th e medical service of  the army i n  t h e  com pound ing of 
forlllulas, t h i s  h avi ng been made obl igatory. 

On Decem bel' 27, 1896. t h ere occu rred over Me l bourne 
a n d  It cons i d eraLJle a .. ea o f  V icto l'ia an u n usual l y heavy 
fal l  of dust of a red colo!' w h ich was carried G o w n  by an 
a ccom pany i n g  rain.  Mr. 'f. Stee l examined a sam ple 
of the d ust after d ryi ng it at a telll pemt u l'e of 1 10° C" 
a n d  o b tai n ed the following res u l ts : O rgan i c  m atter 
( n i trogen 0 '30), etc. (loss on igni tion),  10'70 ; san d ,  in
sol u ble and u n d eterm ined, 66'23 ; sol u ble si l ica, 0 '75 ; 
fe ..... ic oxide, 4 '68 ; ferrous oxi de. 0 '50 ; al um ina, 1 5 ' 16 ; 
l i t l l e, 1 '36 ; and sul phuric anhyd ride, 0 '62 per cent. It  
i s  st ated that the dust agrees very closely i n  appear
ance and com position w i t h  volcanic soils from Nort h
ern Queensland , Ne w  South Wales, and Fij i Islands. 

Dr. Chavernac, of A ix (France), has j ust designed a 
new army stretcher. It is Ii ri gid contriva nce made in 
two halves, and its ad \'an tage over the existi ng French 
ambulance is that the wounded man can be l ifted off 
t l te ground without experiencing any shock or pain .  
'f he halves of the stretcher are pl aced on each side of 
th e sufferer and by pressure they fold together u nder 
the body of the patient,  who is not touched with 
h ands at all i n  the operation. When loaded the strech
er is mounted on a l ight bicycle carriage. Under the 
ex isti ng condition s  of ambulance work in France, four 
men are required to lift the wounded man, but by the 
aid of the new stretcher only two attendants are re
q u i red. 

',itutift, �tutri,au. 
The Parill-Roubalx Race •• 

The Paris-Roubaix races showed a very high speed 
obtained by the motocycles ; one of the concurrents, 
Barras, made an average speed over 262 kilometers of 
road of 69 k ilometers per hour, and in some places 
reached a speed of nearly 100 ki lometers. From Beau
vais to Breteuil the distance is  29% kilometers, and the 
ti me requ i red to covel' the d istance was 18 mi n utes, 
giving ali exact figure of 98 ki lometers per hour. The 
race was marked by an unfortunate accident, which 
has caused a great deal of com ment, and may result in 
legal restrictions or even su ppress ion of automobile 
races. A large crowd of spectators was assembled at a 
point  where two roads crossed , the motocycles bei ng 
o bl iged to make the turn h ere. In front of the crowd 
was a ro w of bicycles. The two motorcycles arrived, 
and one of. the  runners made a turn wh ich was some
wh at too large, and the other, w ho was going at, a 
greater speed, tried to make the turn on the inside ; 
the two tricycles became entangled , and ran into the 
crowd of spectators, who were partia l ly protected by 
the row of bicyc l es. Two persons were seriously 
wounded, one of whom was the w i fe of a deputy. Some 
of the French journals made this the occasion to de
cry automobile races in general , and there is talk of re
strictive leg islation or proh i b ition of automobile races 
in the future. 

. . .  , .  

A NEW FORM OF CAR· FENDER. 
To provide a fender for street-cars, so arranged that, 

normal ly, i t  w i l l  be held in raised posi tion , and that, 
upon striking an obstacle, it wil l  be im med iately de
pressed, is  the purp08e of a.n i n ven tion contro l led by 
the Rodman Cal·· Fender Company ( Mr. Fred S. Pick
eri ng, secretary), of Olathe, Kans. 

Fig. 1 represents the p latform of a car p rovided with 
the fender. Fig. 2 is a side elevation of the fender. 

THE SAUNDERS-RODMAN FENDER. 

The fender consists of a netting stretched on It stout  
tu bu lar frame, carried by t w o  pai rs of l i n ks pi voted o n  
supporting-bars attached to the car. O n e  pai r of  l i nks 
is pi voted to the forward ends of the su pporting· bars 
and to the side tubes of the fender-frame ; t h e  oth er 
pai r of l inks p ivotal l y con nects the rear portion of the 
fender-frame with the su pporti n g-bars . 

In t he normal posi t ion of th e fen der, the l i n ks will  

all be incl ined u p ward and fo .. ward, as shown i n Fig. 
1, and w i l l be th us ;;u ppol·ted by lIIeans of stops eo

gaging the rear l i n ks . When the front of  the fender 
comes in contact w i t h  a person o n  the track, it  will be 

forced rearward l y  and down ward ly, as shown by 
dotted l i nes i ll Fig. 2, so that the sh oes on the front 
portion will  enga!!e th e track· bed , and the person wil l  

be p icked u p  
'
01' th rown to one side out of danger. 

The merits of the dev ice are 80 obvious that extended 
commen t is u n necessary. 

• • • •  

A NEW form of ozon izer h as been devised wh ich COIl
sist� of two long concentric square condu its of th in 
wood ; t h e  space between t h e m  is fil led w i th a. k i n d  of 
metall i c  matti ng com posed of a cen tral web of wire

gage in which are p laced vertical l y  a great n u m be r  of 
smal l wires. In the cen tral cond u i t is placed a k i n d  of 
contin uous wire b l'ush, obtained by fix i n g to a ce n tra l 
core a series of w i res w h i ch project out rad ia l l y, their' 
poi n t  facing th e po ints of t h e  wire m attin g  in the .outer 
conduit. The two are concerted to the poles of a h i g- h  
tension electrical mach i n e  a n d  a current of a i r  is passed 
into the cond uit, which at one end opens into a box con
tain i ng the aspi rator . '1'he oth er end is connected with 
a cham bel' through which enters the air to be ozoll i zed : 
it con tains a layer of cotton to i ntercept the dust parti
cles. T,he use of metal l ic  conductors of thiM form has 
the advantage of prov id i ng a great su rface of action 
and at the same time they al'e sufficiently elastic to 
take up the expansion and contraction d u e  to the heat 
d isengaged . In pra c t i ce a n u m ber of these conduits 
are placed together to increase the output. 
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A chAteau near Prague has been lighted by 1 . 200 
jets of acetylene gas. 

Mr. Charles P. Haugh ian , who died recentl y , was 
the founder of the chrome steel industry in the United 
States. 

'l'he total n u m ber of com pou nd locomoti ves b u i l t  i l l  
t h e  locomotive works o f  America i s  1896 u p  to dat (' ,  
Of th i s  numbel', 1329 were constructed at the Bald w i u 
Works. 

Pullman palace cars are to be used : on the Yukon 
and White Pass Hail way from Skagway to Lake Ben
nett . They are o n l y  40 feet long and weigh 15 tons. 
The rai l way compan y is bu i ld i ng 200 freight cars. 

The Coo lgardie, A ustral ia, water p i pe l i n e  is a hy
draulic enterprise of the first magn i t ude. It i n volves 
the constl'l1ction and p laci ng of 328 m i les of 30- i n ch 
steel pipe which will deliver dai l y  5,000, 000 ga l lons of 
water. 

There h as been a marked i m provemen t  i n  the state 
of trade i n Palestine since the opening up of the cou n 
tl'y by the J affa·J erusalem Rai l way. The transporta
tion of goods from the coast to the i n terior is now ren
dered very easy . 

A new kind of m ap for rai l w ay stations is being in
trod uced i ll England by the Northeastern Railway 
Compan y. The map is m ade up of w h ite t i les and is  
abou t 6 feet square an d each t i le is  8 inches square. 
The lines are marked i n  black and b u rnt Sienna. 

The paved streets of New York aggregate 1720 m iles 
of which Brooklyn pro v i d es 548 m i les and Man hattan 
405 m i les. T here are 745 m i les of m acadam streets : 339 
miles of granite, 238 m iles of cobbl eston es, 230 in iles of  
asph al t, 8 4  m i les of trap, 4 5  m i l es o f  Belgian block , 1 ! 1 
m i l es of brick ; 13 miles of gravel and 0 '08 m i les of WOO" 

pave men t . 

A ladle full  of molten i ron was overturned recen t l )' 
on a trestle at the works of t h e  I l l inois Stee l Com pan y , 
at Chicago. T h e  ca rs hold about 10 tons of metal an d  
are operated by electricity on an elevated track , beneath 
which a n u m ber of men were worki n g at the time of 
the acci den t ; ei ght of the men were bad ly b u rned by 

the fl yin g Illetal . 
In the German army movable targets are used. The 

targets are draw n for ward by the aid of ropes and pul
l eys, and the targets rest on small skids. As the trucks 
move for ward the i n fantry, kneeli ng down, fires at 
them. This gi ves them a pract ice which enables the m  
t o  fam i l i arize theillseives w i t h  the best methods o f  
repel l i n g a caval . .  y attack. 

Arrangemen ts have been perfected by which Russian 
o i l  wi l l  be d i str i buted i n  Germany . Iu the last few 
years AlIlerican petroleu m has p ractical l y  monopol ized 
the German market. The German g o v ernment has 
now offered fac il it i es to Ru ss i an prod ucers in the way 
of red uct ion of rai l way rat es, so that  i t is expected in  
the near f uture, the Russian oil  trade wil l  make con
s iderab le progress in  German y . 

An ocean depth of 5, 260 fathoms, or 31 . 560 feet has 
been fou n d  by th e U n i ted States stea m e r " Nero, " 
wh ich has latply been engaged i n m ak i n g sou n d i n gs 
for a su bmarine cab le betw een Guam and Manila. II I  
Novem ber, 1899, th e " Nero " reported a sonnd in g o f  
4. 900 fathoms a b o u t  500 m i l es east of Guam . T h e  deep
est ocean sou n d i n g  heretofore reported wa� 30, 930 feet, 
northeast of New Zealand and east of the Kermadecs, 
in the Sou th Pacific, 

Experi ments are being made i n German y with beech 
as a material for rai l w ay s leepers. It has been fou nd 
that w i thout preservati ve treat m ent such sleepers are 
apt to rot i nternal l y t h o u gh they Illay be apparent l y 
sou nd on the exterior. O i l  the A l sace · Lo rrai n e  l in es , 
favorable resu lts have been obtained wi t h creosoted 
beech Ill eepers, which have s h o w n  an average l i fe of 
19� years, while others preserved w i t h  z i n c  c h l ori d e  
have proved s t i l l  m ore satisfactory, t heir l i f e  be i n g  
21% years. 

The oil en gi ne is growing in favor in Pa lesti n e. says 
The E n g i n eer. The engines are used for drawing 
water from deep wel ls  and fOl' irrigating the orange 
garden s w h ere t h ey are exten s i v e  and a constant 
s u p p l y  of wa ter i s n ecessary. H i t herto t here has been 
em p loye (! f .. o m  �ix to e i ght m u les for tu rn i ng wat el' 
w h eel s wh ich in vol ve cOlls i derab le expense. It i s  

fo n nd that a n  o i l  engi n e  of 6 horse- power, o r  even less, 

w i l l  raise doub le the quanti ty of water in the sallie 
t i me that a h orse 01' m u l e  w i l l , w h i l e  the expense i s  

a b () u t  t h e  same, 
Recen tl y in making repairs u pon the interior of " 

d wel l i n g  house i n  Boston,  the d i scovery was made t l l 1 ! t  
the wat�r p i pes w ere l ined w i t. h  glass. T h e  house was 

b u i l t  some sixty years ago, and w h en Coch i tuate wate .. 
was i n trod nced i llto Bosto n ,  the o wn e r  of th e house 

with hu udreds o f  others beca m e  pani c-stricken over 
the possi hl ity of l ead poison i n g and h ad al l of the pi pes 
used in bri n g i n g  city water into his  house li ned with 
glass. This was expensi ve and unsatisfactory, and few 
attem pted to h ave the gl ass-l i ned pipes . It is though t  
that no other bouse i n  Boston has plumbing of this 
unique nature, 
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THE PABIS EXPOSITION. 

When the Exposition of 1889 closed, it was sug�ested 
that the end of the n ineteenth century be fittingly 
comlllelllorated by another great world's fai r upon the 
banks of the Seine. The idea was taken up enthu
siastical ly, and great specialists in  the creation of 
world's fairs have since been devoting their entire 
attention to the formulation of plans for the lar�est 
and most interest,jng Exposition which the world has 
ever seen. Now 
the plan has 
III a t e  r ialized, 
and Paris, for 

italY. 

J ,irutifi, !tntri,au. 
exhibits, etc. , can be installed and suitably displayed, 
as well as affording faci li ties for sports of various 
kinds. The concessions or " Midway " features, as we 
might term them, are scattered all over the Exposition, 
some of them bein g  in the grounds, and some out of 
them but connected with them. 

Although the ExpoRition was opened on the 14th of 
April, the grounds and buildings were i n  a state of 
great confusion, and those who intend to visit Paris 

Turkey. 
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the monumental entrance, which has been termed 
.. the great money box " by the irreverent, and arrh'es 
at the two bui ldings devoted to fine arts, the smaller 
being given up' to a retrospective exhibition of French 
art and the larger to exhibits of the contemporaneous 
art of the world. The new Avenue Nicholas II. separ
ates the two i,'ll i ld i \1�s and leads directly to the Pont 
Alexandre Ill . .  w h ich crosses the Seine, forming a con
tinuation of the avenue and connect, ing the two sec-

United States. Austria. 

tions 0 f t h e  
E x p o  s i t  i o n. 
The ElSplanade 
des Invalides is 

t h e  eleventh 
j; i m e ,  is wel
coming all the 
world to the 
splendid show
ing UpOll the 
banks of the 
Sei ne. If the 
French do not 
understand the 
art of exhibi
tion making, 
c e r t a i n ly no 
other n a t i o n 
can lay claim 
to . it, for the 
first exposition 
that was ever 
held w a s  ·on 
the Ohamp de 
}flus under the 
Directory, i n  
1798 ; and suc
cessfu l  exhibi · 
Tions were held 
in P a r i s  i n  
1801, 1806, 183!, 
1844, 1849. 1855, 
t867, 1878 and 
1889. The situ
ation of Paris 
as regards such 
g a t  h e rings is 
u n  f o r  tunate, 
owing to t h e  
fact that the 

THE " STREET OF NATIONS " ON THE LEFT BANK OF THE SEINE . 

a v e r y  hand
some avenue, 
bounded as it 
is on both sides 
w i  t h  import
ant groups of 
b u i l d i n g s 
which have a 
r e m a r k a  b l e  
u n  i t y .  The 
avenue is ter
minated by the 
dome of Na
poleon's tomb. 
T h e  arrange
ment of t h e  
b u i l d i n g s is 
s o m e w h a t  
peculiar ; thus 
if the exhibits 
of French fur
niture are to 
be visi ted , it is 
necessary to go 
to the building 
on the left side 
of the Esplan
ade, but if vis
itors desire t o  
look at foreign 
furniture e x 
h i  b i t s ,  t hey 
III ust cross the 
a v e n u e to a 
b u i 1 d i n  g di· 

space at her disposal in the CE'nter of the city is 
very I i lu i ted. T h is d i fficulty has been surmounted, 
however, b y  a IllOSt j udicious distri bution of the " 
structures and by the uti l ization of the banks of 
the Seine. In reality there are six sections of the 
Exposition , covering an area of  470 acres. The first 
section abut.s on the Place de la Concorde, and it 
is connected with the Invalides section by the Alex
auder III.  Bridge. The Champ de Mars and the Troca
dero section are located at sOlDe little d istance, and 
are connected on both sides of the Seine by a con
tinual line of building8 which border its banks. There 
is also an important annex in the Bois de Vi!lc�nnes, 
�everal miles away, where machinery, transportation 

have done well to delay their journey for several weeks 
after the opening .day, thereby saving themselves miles 
of travel thl:Ollgh elllPty and �heerless exhi bi tion halls. 
It is said that no less t han 6,000 men have been work
ing at one time upon the Exposition. There are 30,000 
FrE'nch exhib i tors, 6, 564 American exhibitors ; then 
fol lows Belgiulll with 2,500. Germany with 2, 000, Italy 
with 2,000, Russia with  1,500, Scand inavia with 1,400, 
Austria 1 ,000, and Great Brit.ain 600, and the British 
colonies with 600 exhibitors. The total aggregate of 
the exhibits and concessions is enormous, and in point 
of size the present Exposition excels even our o wn 
World's Fair of 1893. 

From the Champs Elys�es the visitor passes through 

rectly opposite. 
The buildings on the Esplanade are devoted to. na

tional mauufactures, the decoration of the furn iturE'. 
and d iverse industries. Leaving the Esplanade and 
contin u ing down the left bank of the Seine, the . .  �treet 
of Nat ions " is reached ; here are pavil ions which are 
the official headquarters of the various governments 
which partieipate in  the Exposition. 'I'his  valuable 
feature was lacking in the Exposition of 1889 and wal! 

. probably the most popular thing of the Exposition of 
1878. These pavi lions are devoted to some extent to 
the exhibition of the prod ucts of the country for 
which it stands, but some of them are reserved exclu
sively for reception purposes or for artistic or historica\ 
collections. One of our engravings represent.s 'several 

VIEW OF THE ESPLANADE DES INVALIDES LOOKING ACROBB THE ALEXANDER Ill. BRIDG&. 
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of these pavilions on the " Street of Nations " looking 
toward the Alexander III. Bridge. The first one is the 
palace of Austria-Hungary, which is a baroque con
struction. The United States buildin/r, of which Mr. 
W. A. Coolidge was the architect , and M, Morin Gous
tiaux the French collaborator, is a large and imposing 
structure, measuring 85 X 90 feet, and i s  165 feet high 
from the lowest level. In, a general way the building 
suggests without imitating the capitol at WashingtolJ 
and the Administration building at the World's Fair. 
T h e  architect has done h is best to make the building 
prominent, and his efforts have been successful, for 
none of the other buildings have such high domes, and 
the main entrance, which is under a large portico, also 
makes it very conspicuous, as it covers the thorough
fare 'along which visitors must pass. In front of the 
b u i ld ing is  a boat-landing, which is ornamented so as 
to re�elllble a classic trireme. 

The pavilion of Turkey, which is next, resembles the 
palaces which can be found along the shores of the 
Bosphorus. Its architecture is frankly Oriental, being 
a happy Ill ixture of the most interesting types to be 
found in  Constantinople ; on the lower level is a Turk
ish cafe. 

The pavilion of Italy is one of the finest build in�s 
in tbe entire Exposition, and by reason of its dimeu
sions is the most important of all on the .. Street of N a
tions." Its architect has succeeded in masking the 
effects of the material employed_ It is in somewhat 
florid Byzantine style, and resemb les, to a certain ex
tent, San Marco at Ven ice. Mosaics and marbles are 
freely used, and there are fi \'6 I!reat domes of bronze 
gilded. 

• I e  • 

ELECTRIC CAB SYSTEM OF PARIS. 
The city of Paris is provided with an electr ic cab 

service which, although at first in a more or less ex
perimental stage, is now rapid l y  coming into �l 1cceSB
ful operation. ' The COlllpagnie Generale des' 
Voitures, which operates al l  the cabs i n  the 
city, some time ago made an addition 
to its existing property just outside the city 
limits, and has erected a number of build
ings to accommodate the electric systew ,  
incl uding a power house, accumulator build
ing, carriage-house, etc. 

After a number of tests, the company 
decided to adopt the type of cab shown i l l  

our en�ravings. The cab body, which i s  
interchangeable, ' is supported on  a frame 
which 'rests upon the front axle by two 
ell iptical springs and upon the rear axle by 
two springs placed longitudinal ly, this dis
position being adopted to give more room 
to the motor and differential. The case 
containing the battery is supported under
neath the frame of the vehicle, this arrange
ment permitting of an easy replacement. 
The motor drives the rear wheels by means 
of chain gearing, the wheels being of wood 
wi th solid rubber tires. '1'0 steer the vehicle 
the forward truck is turned by means C!f , 
a hand-wheel in ' front of the motorman's 
seat. To the springs of the cab are attached 
four wrought iron arms supporti ng a bronze 
crown upon which turns a similar crown 
attached to the frame ; a series of rollers is provided to 
diminish the friction bet ween the two ctowm, the 
lower one carries a central pin upon which it  turns ; 
this crown is toothed around its periphery and engages 
with a pinion on the lower end of the vertical steering 
shaft. This shaft passes up through an iron column 
shown in the front of the cab, where it ends in a pinion, 
this being turned by an endless screw worked b y  the 

J citutific �mttitau. 
hand-wheel ; in this way the motorman steers the 

, vehicle. 
The lower engraving shows the general arrangement 

of the motor and back part of the cab. The motor 
, is of the Lundell-Johnson type ; it has four poles and 

is series wound. It differs from the usual type of motor 

CAB ON RAISED TRACKS ;  TROLLEY WITH FRESH 
ACCUMULATOR BENEATH. 

in having two commutators, one on ei ther end of the 
armature, this latter having two series of windings. The 
field coils  are also divided i nto two separate circu its, 
thus permitti n g  several different combinations of cir
cuits to regu late the speed wi thout changing the bat
tery connections. The weight of the Illotor is about 
96 k i logram llles anil i t  gives from 3%, to 4 horse powel" 
w i th a speed of 1 , 500 revolutions per minute, when 
the cab runs normally  at 16 ki iometerR per hour. The 

CAB WITH UNDER·HUNG ACCUMULATOR IN PLACE , 

pinion seen on the left of the motor is of rawhide, 
having 22 teeth with steel end -pl ates, and engages with 
the large gear wheel of 81 teeth placed upon the crown 
of the different ial.  At each end, the shaft of the di f
fel'entiai is supported by a long bearing, and carries 
on its outer end a chain wheel of 19 teeth, seen on 
the left, which drives the rear axle. The motor is sup

ported on a bronze plate w hich in the rear is pivoted 
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around a sbaft placed in line with the centers of the 
driving wheels. This plate is supported on its inner 
end by a coiled spring restin g  upon a horizontal bar. 
The different circuits of the motor pass into a series 
of connecting posts at the top, from wh ich '  a series of 
wires pass in front to the control ler. The controller 
is placed under the driver's seat, where it is entirely 
encl�ed. It consists of a small drum with rubbing 
contacts, of the usual type, placed horizon tally. The 
shaft is provided with a pinion on the left-hand side. 
engaging with a toothed sector, the latter being COI1 -
nected to a lever on the outside of the box and with
i n  easy reach of the hand. The different speeds are 
obtained by combining the field and armature circuit� 
of the U1otor. The battery connections remain un
changed. The two electric brakes are also operated 
by the controller, and the cab has one cylinder brake 
as well as the ordinary brake shoes, these are arranged 
to cut off the cunent when the brake-pedal is applied. 

The electrical plant necessary to charge the bat
teries cOlJsists of a boi ler room and a dynamo room. It 
contains  two engi nes of 250 horse power, each driving 
a dynal lJo  of  the  Alioth type. The d ynamos h ave each 
a capacity of 1, 200 am peres at 110 vo lts. From each 
dynallJo  fOll r flex i ble cables of large section pass to the 
J;witchboard, w h ich is in  a gallery at one end of the 
station,  and from there the cond uctors lead to the ac
cumUlator ch argi n g  rooms. 

The rooms set apart for chargi n g the accumulators 
form one of the o rigi nal featureiS of the plant. They are 
arranged so that the batteries llIay be easi ly handled 
and the operation of charging carried out rapidly. 
Two charging rooms are provided , one on the ground 
flOOI' and the other in the second story;  the former is 

s h o w n  i l l the illustration. In the center runs the main 
track, b ringing the accu m u l ator boxes, mounted each 
upon i ts truck, to the desired points, where they are 

rol led out upon the elevated side platform, in front  01 
the charging post. The latter consist of a 
nUlllber of panels placed along the wa l l 
above the accumulators, each panel being 
connected with the main circoit. The 
current is measured by an amilleter at the 
top, and the c ircu it passes to �Xl'heostat 
below. The panel is com pleted by a swi tch 
and a pair of fusible cut-outs, from which 
t he cables pass be lo w to the accumulators. 
The lower floor has 54 of these charging 
panels and the second floor about the Same 
nu mber. The main current is distributed 
to the charging posts by a switchboard 
placed at each end of the room, and pro
tected frOID acid fu mes by a glass pan el. 
The rooms, above and bel o w, h ave cement 

floors, and tarred wood is  used throughout. 
The accu llJu lator boxes are carried to the 
second floor by a hydran l ic elevator; for this 
two pumps are prov i ded , each driven by an 
Alioth motor of 6 horse power. 

'1'he type of accu m u lator; u sed is that con

trol led by the Socie te pou r  Ie Travail E lec� 

trique d.,s Metaux. '1'he elements  are of l i t e  
mixed type, t h e  posi tive plates being CO l ll 
posed of  a number of flat and slightiy COI'I' II ' 
gated strips of lead placed one upon Llw 
other and soldered at i ll tervals to the cell 

tral cores and sides of the plate ; the negative plates 
are of reduced chloride of lead, coutained in a l ead 
grid ; Ebonite cel ls are used , with  a false bottom, 
and between the plates is p l aced a thin corru
gated strip of ebonite, pierced with s l1lal l  holes. 
For each cab, 44 ce l ls are used, weighin g 750 kilo
grammes ; their capacit.y is about 175 ampere hours, 
and the current taken by the motor varies from 20 to 

CHARGING EOaM, SHOWING ACCUMULATOR BOXES AND TRANSFER TRUCKS. FRAME OF CAB, SHOWINf} MOTOR AND DRIVING GEAR. 



60 amperE-!'I, so that a battery should allow a. dis
tance of 50 to 60 kilometers. The cells are placed 
in an iron-bound wood box, which is suspended by 
four chains, the poi n ts of suspension bein� supported 
upon springs. The battery has thus a double suspen
sion, taking i nto account the springs ()f the cab. Tbe 

the conductor, and the frequency speed figure. 
The loss of energy is d u e  to tbe imperfect cond uc
tivity of the wire, and it is regulated by the ind uct
ance and capacity in the circuit. The most im portan t  
feature of t h i s  regUlation is the fol lowi ng : I f  a con 
d uctor has a high inductance, a given q uantity of 

box is prevented froUl swin�ing by a sys· 
te lll of tie·rods. 

The question of replacing the accumula
tor boxes i n  t h e  cabs as they come in from 
service is  an im pt9rtant one, as there should 
be no loss of time in changing the boxes. 
The cab, as it comes in with its exhausted 
battery, fs brought under the gallery and 
rolled u pon an inclined track. 'fhe battery 
is thus a.t a considerable height from the 
ground, and this pl'rmits the truck to be 
ro ll�d under it upon a track arranged for 
t h e  pllfpose. Belo w the cab is a hydraulic 
elevator, worked by a lever near by, which 
lifts the truck to the height of the bat
tery ; the latter is thus raised , as this per
m its the u ncoupling of the su spension chain 
and tie rods. The latter is  then lowered 
with its truck to the level of the rai ls and 
rolJed into the chargi n g  house ; a fresh bat
tery, also upon its truck, is b l'ougbt o u t  and 
put in place by reversing the operation . In  
this  manner the dri ver is  not o bligl'd to leave 

�:�==-:-----------=--------�»�I 

his I'-eat w h i le the battery is being replaced. D u r i n g  
t h i s  time t h e  motor is examined a n d  put in ord er by a 
l id in the rl'ar of the cab, or by remo ving the i n terior 
cushions of the cab and open i n g  the seat.. At prese n t  
s i x  of t h e  inclined tracks or elevators h a v e  been i n
stal led . 

. . , .  
DR. PUPIN'S IMPROVEMENTS IN LONG-DISTANCE 

TELEPHONY. 
BY HERBERT T. WADE. 

SOl)n after tbe lay i n g  of the first Atlantic cable, 
nearly fi fty years ago, Sir Wil l i a m  T h omson propbe·· 
sied that it would not be possible to I:"xceed a certain 
rate of speed in the transmission of signals, on account 
of the so-calJed capacity of the cable. T h i s  prophesy 
h as held good, for notwithstan ding m u l t i plex and me
ckan ical systems of telegraph y on land, the 
submarine cables are operated at an avarage 
speed of but twenty- five words a minute. 
The use of a submarine cable in telepho n y  
over . a greatl'r distance t h a n  twenty-seven 
m iles in length (Dover- Calais) is not s u p
posed to be practi cable, and consl'quently 
tell'phonic cOlII lD u n i cation is not available 
w h e re a large body of water must be cro�sed. 
In telephone circuits w here aerial wires 
are employ ed, there are also l i mitations, and 
yet long-distance telephony o n  such a scale 
as is desi red, frolll N e w  York to New Or
leans, 0 1' San Francisco for example, h as n ot 
been attai ned and is adm i tted by tele-
phone engineers to be n ext to i m possi ble. 

After a series of ex peri ments performed at the labor
atory for electro-mechanics at Columbia U n i versi ty, 
Prof. M: I. P u pin has ascertai nl'd that with cables and 
air  line con d u ctors constructed accordiug' to a m ethod 
thus far employed i n  the con struction of long d i stance 
electrical conductors, w h ich i n volves a som e w h at rad i
cal but n evertheless a very simple departure from the 
methods, the effi ciency of t.ransmission of electrical e ll
ergy is greatly increased,  a.u d  that a n u mber of t h e  
difficult ies j ust e n u me rated l lIay b e  readi ly  ove rco m e. 
The m ethod llIay be stated b roadl y to consist i n  em
ployi n g  w hat Prof. P u p i n  cal ls  nO l i -un i form c()nd u ctors 
in place of ord i n ary u n i forlll cO l ld uctors. In t.he 
course of h i s  expl'ri lllen ts he h as mat l e  use of such con
d u ctors for long-dh;tance teleph ony,  and the researches 
in h i s  labomtory h ave been m arked with great s uccess. 

E lectrical energy wheu sent over 
a con d uctor of such len gth as is 
used in long-distance telegraphy or 
telephon y i s  transmitted i n  the 
form of elect,'ical waves, The trans
l u i ssion of the energy under such 
cbn d i tions can hard l y  be cal led di
rect for i t  is  first stored u p  in the 
med i u m  su rrounding the trans
mission l i ne and from here it is 
then transferred to the recl'iving 
apparatus; If a period ic  c u rrent is  
impressed on the circuit by . tbe 
transmitting generator, we have pe
riodic variations of current and po
tential along the transmission wire. 

B 

B 

10 

.. 
Fig.� -Fig, 7 

PUPIN'S INVESTIG&TION OF G-ABLE TELEPHONY. 

energy w i J r  be traiisin i tted with less loss than over a 
cond uctor with a smaller amount of ind uctance. This 
fact 'was known to Oliver Heaviside, tbe mathematical 
physicist of E ngland, and while his theory demon
strated thl' su periority of a wave con ductor of high i n
d u ctance, it did not indicate a way in which such a 
c(}uductor could be constructed. T h e  mere introd uc
tion i nto the circuit  of a coi l or  coil" bas been tried 
without su ccess, as t h e re was no u n d erl ying mathe
m atical theory to govel'n the expel'i l1Jents. 

Prof. Pupin,  however, has deve loped silch a theory, 
w h ich serves to exp l a i n  the p ro b l e m ,  and i ts m a i n  
features are w e l l  s h o w n  i n  a mechanical i l l u stration i n  
which the same elements are presen t  a s  are found i n 
the question of t h e  transmiss;on of el ectrical waves, 
To oue prong of a tuning fork r i g- i u ly fixed at 0 is 
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fastened a cord whose other end is attached to some 
firm object as D, sbown in  the illustration (Fig. 1). 
Let the fork be set into vi bration and a wave motion 
results, w bich, if the resistances due · to friction are 
negli$ib le, will take the form of stationary waves, as 
shown in Fig. 2. But assuming that the frictional 

FiG. 1 .  

FiG. 2 .  

FiG. 3 _  

Fi G. 4. 
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resistances are not sufficiently smail to be 
neglected, then the direct and refiect ed 
waves w i \] n ot be equal, and instead of sta� 
tionary waves there will be waves where ti re  
amplitude of the particles at th e  greatest 
distance from the tuning fork will be l ess 
than that cearer the source of motion, as 
shown in Fig. 3, the energy being dissi pated 
by tb e frictional resistances in its progress 
along the cord. This weakening or atten lla
tion , howe ver, w i l l  be dimi nished if a string 
of greater density is employed , since a larger 
mass requ ires a smaller velocity in order to 
store u p  a given amo u n t  of kinetic en ergy, 
alJd a smaller veloci t y  occasions a smallel' 
frictional loss. Now let a weight, such as a 
b all  of wax, be attached to the v ibrating 
cord at its m iddle poi n t  so as to i ncrease its 
mass. This weigh t w i l l  serve to occasion re
fil'ctions, and tht.l'e wil l  be far less energy 
t ransm i tted to the extremity of the stri ng 
than before. Then, i f  the mass of wax be 
subdi vided, and put at regular intervals, as 

shown in the diagram (Fig. 4), the efficiency will  be 
increased. The further we proceed in this subdivision 
the higher wil l be the efficiency of transmission, b u t  
a p o i n t  wi l l  be soon reached beyo n d  which it  i s  not 
possible to secure an a ppreciable improvement b y  
further subd i vi sion . 

This poi nt is where the cord thus loaded vibrates 
very nearly l i k e  a u ll i fol' l ll cord of the sallie mass, 
tension and fricti onal  resistance, as we Illay see by 
referen ce to Fig. 5. T h erefore, to secure an i n crease 
i n  the efficiency of t ransm ission over a cord thus 
loaded, we llI ust properl y  subd i vide the load and the 
distances, or otherwise the effects of reflection wi l l  
destroy the benefits deri ved frolll the increased mass. 
In the experiments w i t h  the cord it was found i m pos
sible to load the cord i n  such a way as to make it  

equi valent to a uniform cord for all  wave 
lengths,  but i f  the load was d i stributed so 
that it satisfied a given wave length, it also 
ans wered for all longer wave lengths. T h e  
m athelllatical theory a n d  l a w  f o r  tbe vibra
tion of a cord u nder such conditions is ex
actly the same as tbat govern i n g  the d is
tri bution of the elect.ric current over a wave 
conductor u nder the i nfluence of si m i lar 
force�, kinetic or mass react ion , tensional 
rl'action and resistance react ion in  the case 
of the cord bei ng paral ll'led by eJectro
k i netic reaction,  capacity reaction and 
ohlll ic resistance reaction in the case of the · 
wave co n d uctor. Therefore, it w i l l  be u nder
stood that if inductance coi ls arl' i ntrod uced 

along the wave con d  uctor at periodically rec u rring i nter
vals, the efficiency of the t ranslll iRsion of e lectrical ener
gy is increased. Prof. P u p i n's conclusion is that a non
u niform conductor is as n early equivalent to its cor-

respon dingly u n i forlll conductor as sin � is to f' where 

q> is  the angular distance bet. ween the i n d u ctance 
poill ts of inductance sources and the angular distance to 
27t corresponds w i th the wave lengt h .  Here the value 
q> is  i n versely p roportional to the wave length,  so that 
I"or a given dis tance bet ween the reactance points the 
degree of eq u i valen ce d i m i n ishes as the wave length 
d i m inishes. If  the wave cond u ctl'd be of cOllJ p l ex 
n ature, such as is met with in telephony where the  
o vertones of t h e  voice are present, t h e n ,  if  t h e  approx
i m ation s u ffices for the h i ghest essential frequency, 

the con ditions will  be e ven more 
favorable for the lower notes. 

In the study of electrical waves 
it is fou nd that the amplitude of 
the wave diminishes as the energy 
is p ropagated from tbe source. In 
short, a weakening of the current 
is caused which is styled attenua
tion, and for tbe constant of at
tenuation there is a mathematical 
expr4!!8sion in which the induc-

Afrauaement of � mllea . of ar�clal line, with Inductance coli. at one-mne InloerTala, and telephonlc 
IDItru_ta at either · . 

From theory to experi ment w as 
the next step i n  this i n vestigation,  
and the stud y of these e lectl' ical 
waves was u ndertaken whi le  t b ey 
were passing over wave con d u ctors. 
The experimental proof consisted 
i n  demon strating that non- u n i form 
cond uctors of the descri ption j ust 
gi ven will show the �alll e wave
length and the salli e atten uation 
for a certai n frequency and for all  
lower frequencies as a u niform con
d uctor of the same ind uctance, re
sistance a n d  capacity. The wa\- e 
length is of course conditioned b y  
the freq uency, and in t h e  construc
tion of the apparat us the periods 
u sed in long distance telephony 
were selected The cond uctor se
lected was the counterpart of 11 

cable 2110 miles in length, having 
the equivalent resistance and ca
pacity. To construct such a cable 
was a task of much labor and tance. resistance, and capacity of Fig. g.-EXPERIMENTAL CABLE WITH INDUCTANCE COILS. 
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three cables were made and experimented with, ·be
fore the final form was reached which approaches 
very nearly the conditions existing in a submarine 
cable. This was formed of thin strips of tin -foil laid 
on sheets of paraffined paper and carefully con
n ected, their length being sufficient to afford consider
able resistance, while the capacity was regulated by 
the thickness of the insu lati n g  material. The strips 
were then connected in sect ions, each being equivalent 
to one mile of cable with a resistance of 9 oh m s  and a 
capacity of ·074 microfarads, and were arranged in 

r 
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THE STORE-ROOM BEETLE. 

1. Larva. 2. Beetle (dorsal view). 3. Beetle (side view) . 

groups of fifty, one such group being contained in the 
heavy case shown i n  the cent er of the. i l lustration, Fig. 
9. Having a cable where there is resistance and capac
ity, it  is p ossible to d emonstrate experi mentally the 
vigorous atten uation of the curre n t  and to study the 
propagation of the electrical waves. This atten uation , 
as h as been said, is remedied by the i nsertion of ind uct
ance coils into the circui t, and the i l l ustration and dia
gram show the method of ad ding such coi ls. The wires 
from the various sections of th e cable are connected 
with brass plates placed on a long wooden stri p and by 
means of plu�s and b inding posts the circuit can be 
regu lated. At the gap between any two successive sec
tions of the cable a coil or coils containing inductance 
can be added, .and by merely inserting a pl ug can be 
cut ou t of the circ u i t. Using a small al ternator, and 
circuits with suitable inductauce and capacity, to i m
press a simple h armonic electroIlloti ve force the waves 
were i n vestjgated. The al ternator was so constructed 
as to give currents of d i fferent frequencies and thus 
prod uce the circu it waves of d ifferen t length. Then 
w ith a sl ide contact, (J, an d gal vanometer, H, arranged 
as show n  in Fig. 6, i t was possi ble to assertain the con
dition of the current at any point along the line. In 
this way observations were made and curves p lotted 
showing the m axi m u m  a n d  m in iIllu m amoun t  of cur
rent and the len gth of the wave passing along the 
conductor. Such a curve is  shown in Fig. 7, the uum
bers along the horizontal l ine i n  the l1iiddle represent
ing the d istance from the m i d d l e  point of the cable, 
and the dots the current at various di�tances from this 
point. 

Connectin g these points we have a close approxi ma
tion .to an a tten uated sine curve as requ ired by 

J , ieutift, �meri,au. 
demonstrate the feasibility of trans-Atlantic tele

phony. 
It is, h owever, in regard to its applicability to tele

graphy, that its advantages for marine work wust be 
especial ly considered, where, as soon as the speed is in
creased the attenuation of the waves occurs and a limit 
is very earl y set u pon the rate of operation . With the 
atten uation taken care of by inductance coils added at 
specified distances along the cable, the current would 
be transmitted with SID all loss to its destination and 
not on l y would the ordinary speed of operation be in
creased, but by the use of methods similar to those em
ployed on land for rapid telegraphy the efficiency 
would be made many times greater. The .inductance 
coils could be added to the conductor at certain dis
tances and placed within the sheathing at small ex
pense in comparison with the cost of the cable, and be
ing made about one inch in d iameter and six inches i n  
length would C1'eate no particular difficulty either i n  
th e  manufacture o r  i n  the laying o f  t h e  cable. 

The earliest application of this method will dou btJess 
be to aerial conductors to in.crease the present l i m its of 
long-distance telephony now plact>d at St. Louis from 
New York. The inductance coils at slight cost can be 
attached to the cross arms of the poles and instead of 
the heavy copper wires now required, a. smal ler and 
less expensive conductor may be used. Accord ing to 
the theory and its expermental veritication, there 
seems to be nothing to prevent a very wide increase in 
the limiting distance of  modern telephony through the 
use of this method of constructing conductors, and 
trials in the fi!>ld under actual conditions of service a.re 
antici pated with i nterest by telephone engineers. It 
is worthy of notice in connection with this discovery 
that its ent ire develop men t has been carried on along 
strictly scientific lines by Professor Pup i n, to him be
ing due the conception of the mathemati cal theory in
vol ved, its experi mental verification, and lastly its ap
pl ication to an i m portant techn ical p roblem . 

• · e ·  • 

TIJE STORE-ROOM BEETLE OR BOOK WORM. 
BY s. FRANK AARON. 

The su bject of the present paper, the " store- room " 
or drug store beetle, is quite cosmopolitan, being 

1 

WORK OF STORE-ROOM BEETLES. 
1. Cork of bottle of destroyed silk worms. 2. Perforated oil cake. 

found in the torrid as well as temperate regions of 
both hewispheres. It is by no means COil fined, to drug 
stores, but has been given that name because it is 
frequ�ntly fou nd i n  materials and prod ucts stored and 
sol d  by tlle dmggist. While it . attacks many animal 
substances, there is hardl y  any limit to the number of 
vegetable materials in whicq it works. Remarkable 

WORK OF STORE-ROOM BEETLES. 

347 
the chocolate was riddled, and much of it p ulverized . 
Of cou rse the odor of the chocolate could not escaoe 
directl y through the foil, but must find an outiet 
through its folds. It was noticed that but few beetles 
were found in the cakes in· proportion to the n u mber 
that must have wrought the damage, and that the 
edges of the holes in the tin-foil were turned outward 
more than inward, suggesting the idea that most of 
the beetles h ad entered between the folds and had 
emerged d irectly through the tin .  True, th e metal is 
exceedingl y  thin, yet it must present. a serious obsta
cle to a tiny insect of not more than six or eight 
times its thi ckness. 

A set of six books in paper binding was recei ved 
from Brazil, incl ud ing three different kinds and colors 

1 .2 

WORK OF STORE· ROOM BEETLE. 
1.  Barley grains entered and the interior eaten. 2. Sorghnm seed boroo 

into and des troyed. 

of paper. · These were bored through and th rough , 
the covers, pages of text, and plates being alike at
tacked ; in some pl aces the beetles working edgewise 
or d iagonally thro ugh the lea ves and excavating good
sized holes. In 11 : 1  cases the print was entirely avoided, 
only the margins and the parts about the pasted or 
glned backs receivi ng the inj ury. 

Herbari um speci mens of plant.;, seemingly without 
reference to species or condition, are subject to attack 
by these beetles. In such cases they not only perfor
ate and eat away the d ried plants, b u t  also th e paper 
upon which the plants are mounted. A sample is be
fore me in which the one-ti m !> pre�ence of the plant is 
ind icated o n l y  by the d usty outl ine on the paper, 
which is bored th rough i n  man y places. They are 
said also to attack man uscr i pts , d rawi ngs and gun
wadd ing. 

No i nsect of the household or store room is as gener
ally inj urio ns as the drug store beetle. Such pests as 
the cockroach, the red ant, the r i ce weevil , and the 
woolen moth may be more i n  evidence, but their scope 
is far more l imi ted and their rava�es are more read i ly 
chec�ed . The d r u g  store beetle is the smallest of 
thenl all,  b u t  it makes u p  i n  its enormous numbers 
what it lacks in size. Its omni verous appetite is strik
ing ly sho wn by another test.. I recen t ly reared several 
generations of th ese beetles in a smal l jar of ground 
pepper. They flourished there i n  the best of health , 
and they increased in num bers un t i l  final l y  th e  jal' 
contai ned all beetles and scarc!>ly a remnant of pepper 
dust . 

To the scientist this beetle is kn own as Sitodrepa 
Panacea, a name gi ven because the insect was 
first fou n d  in dried bread. It belongs to the 
fami l v  Pti nidre. It is  of a reddish brown color , . 
and " aries in length from one-twent·ieth · to one· 
tenth of a n  inch.  The head is s ituated beneath 
the pro-thorax, the legs are slender, the bod y com
pact and round ed, and the motions rather slow. 
The larva is w h i tish yellow with black j aws, the 
pupa whitish, and the pupa case or cocoon is 
formed out of the dust of the larval borings.  In 
an equable sUlllmer·like temperat ure the tran �for· 
mation .Iasts about e i � h t  or ten week�, and in 
h eated bui ldi ngs t h ere may be fou r  or Ih'e broods 
annually. 

• 1 ' 1 . 

T h e  C u rrent S u ppleJDent •. 

t h e  m ath ematical theory. In t h is case the wave 
length i s  17 m iles and the freq uency 625 period s per 
second. Contrast this with the follow ing illustra
tion where the ind uctance is not properly placed 
in the circuit, and the resu l t shows a re\llarkable 
attenu ation and refiection of the waves. Leaving 
the exact mathematical con siderations out of the 
question it may be stated if the indu ction coi,s are 
placed at intervals about one-sixteenth of the 
wave len(rth the non- un i form cond uctor wil l  be 
l i k e  a uniform condu ctor to w i t hin two-thirds of 
one per cent. If this is done the atten uation is 
m ad e  very 8mall,  comparat i vely speaki n g, and 
the electrical energy is tralll!mitt ed with but sligh t 
d i ssi pation. A nu merical exam ple will i l l ustrate 
this more clearly. If  the cable is em ployed with 
the i nd uctance coi ls placed properl y, then two a n d  
one-h alf  p e r  cent of the cu rrent generated a t  the 
transmitting end reaches the receiving end of the 
cab l e. B u t  if  the coils are cut out and the cable 
used in the ord inary way, then only one two 
hundred and fifty thousandth part of the cu rrent 

1. Paper bored by larvre and beetles. 2.  Section of book bored. 3. Tinfoil bored by 
beetles. 4. Pieces of chocolate covered by !infoi-l, showing borings. 

The cu rrent SUPPLEMENT, No. 1274, is an un
usually interes t i n g  n U \ll ber. Th e leading article 
i s  d evoted to the " Ma n u facture of Candles " and 
is  accomlJan ied by fifteen engravings . .. The 
Murnau-O be ralllluerga u Rai lroad "  describes the 
new road lead i n g  to the scene of the Passion Play, 

sent in at th e transmitting end reaches the receiv i n g  
end . In other words t h e  i n sertion o f  the coils enables 
the cable to transm i t  6, 000 ti mes as m uch current. 

The first appl ication of the results of th is i n vestiga
tion has been to lon g·d i stance cable telephony. The 
cable bei ng employed as before with the i nd uctance 
coils at i n tervals of on e m ile, and at either end of the 
line two sets of ordinary telephonic i n stru ments. Over 
this l ine of 250 miles of cable one can carry on a conver
sation d istinctly,  the fact seem ing the more remarkable 

when it is real ized that about 40 m iles is . t he present 
limit for cable telephony and that the longest cables i n  
the New York . sub ways are 15 m i l e s  in length . These 
experiments from a purely scientific point of view 

instances of its voracity and dest ructi v!'n e!<s are on 
record. The w riter received from Japan r.en bottles of 
si lk worllls that h ad been preserved i n  alcohol .  Tile 
a lcohol had e vaporated froIll nine of the bottles. and 
the corks in each had been t u n neled through and 
through and the si l k  worms turned to dust by these 
beetles. If the shrunken corks permitted the alcohol 
to evaporate, they would also allow the odor of the 
dried insects to reach the outside air, and thus the 
beetles were attraeted. 

A still more amazing inst ance follows. Several 
pounds of chocolate were received, each cake wrapped 
tightly in tin-foil. In nearl y every package the tin
foil had been extensively perforated by these beetles, 

and the play itself is also described . " The Art 
of the Paris Exposition and Some of i ts Buildings " is 
an elaborately i l l ustrated article. 
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RECl!:NTLl' PATENTED INVENTION&. 
Agricultural IDlplement •• 

CHECK·ROW CORN·PLANTER. - ClIABLBS M. 
DAYTON, Bowling Green, Ky. The purpose of the in
vention Is to provide a planter which will drive stakes to 
mark the end of a row. The stake. setting mecbanism ls 
automstical\y actuated; the machine planta without tbe 
use of a wire. Tbe invention conslats essentially of a 
planter provided with stake-bolders, mechanism for 
planting com and fertilizer together in hills at regnlar 
intervals, I\Dd means whereby the mecbanism for plant. 
Ing will automatically IICtuate tbe stake·holders to re
lease and drive the stakes in order to mark the end of a 
row. 

PLOW. - MICHAEL BYSTROK, Centerville, S. D.  
Tbe plow has a mold.boRM provided wltb fi�rs wbich 
can be quickly adjusted, so tbat any undesirable mate
rial upon tbe field (weed", long stubble, straw) , can be 
covered up, whether tbe !!l"ound be loose, dry or wet. 
The plowshare is so constructed that it will produce a 
straight, well·defined cut. The point remains sbarp for 
II long time, so that the land-side is subjected to but 
little pressure. 

. 

Mechanical Inve ntio ns. 

EXHlBITING-MACHINE. - JOHN HEISSENBERGEB, 
Bronx, New York city. This macbine is designed to 
exhibit illuminated pictures and to provide music during 
the exhibition, and to distribute photograpbs or other 
articles before or after tbe exhibition of tbe pictures. all 
tbe parts being controlled by a common motor, set in 
motion by a coi n. The picture·r.arrler and cylinder of 
the music· box are automatically stopped and the light 
employed for illumination extinguished as soon as the 
IIrst picture exhibited is again brought before the lenses. 
Comparatively few parts are nece6ll8ry to perform tbese 
various functions. The machine is simply and durably 
constructed, and is so arranged that but little space is 

to box freight-cars; and Its object Is to provide a new 
car-door arranged to be fiush with the side of the car 
when closed and to. render the car rain and dustproof at 
tbe door-openlng. The door has one side and one end 
formed of movable members, a lever, and links con
nectinlt the lever with the members to move them simul· 
taneously in the plane of the door in an Inward and out
ward direction. The door can hence be opened and 
closed with very little physical effort. 

1II1.cellaneon. IJive ntlon •• 
VEHICLE-BRAKE. -CHABLES W. LooEs, Otisville, 

N. Y. The purpose of the present invention is to pro
vide a vehicle· brake of that class in whicb the hrake 
may be hung from the body of the veblcle or otherwise 
supported. The Invention embodl�s certain special com
blnatlous by which, wh"n the brake Is bung on I!prlngtl. 
it Ia possible to apply It with a force increasing 
with the load on tbe vehicle, 80 that when the load 
is great tbe brake wlll be applied with much force, and 
so tbat when the load Is light tbe force of the brake will 
not be so great. 

FILTERING.STOPPER. - ISIDoR LA1IBBRT, Rue 
des Pyramides ]4, ParIs, France. This perforated, hoI. 
low stopper contlilns filtering msterlal, so that it can be 
used on mllk.bottles, jars, and Jlasks for purifying 
water, milk, and the like. The 1I1termg st!lpper en· 
abies tbe soldier, for example, rapidly to fill lus can with 
water, regardless of its quality; and this water Is purl. 
fied as be drinks It. The suction necesllllry to draw the 
water Into the mouth causes the water to pass through 
the lIItering snbstances contained in the stopper. 

UNDERCHECK DEVICE FOR HORSES.-GEORGE 
A. KllLL .. , Dayton, Wash. The Inventor has devl.ed an 
attachment for a hrldle which will render It unnecessary 
for the horse to be unduly checked np and wbich will 
likewise prevent the horse's pulling too strongly upon 
tbe reins or choking. One bit only is required; and the 

occupied. chin. straps and nose.band may be dispensed with. 
PULVERIZING AND SEPARATING �A?HINE. H F.ATING APPARATUS.-DAVID M. HORTON , Fisb. 

�HABLJlL W. DAY. S�nta Cmz, Cal. This mill is de- kill, N. Y. Tbe purpose of tbe present invention is to 
Slgned to extract precIous metals from their ores, par- I provide a heating apparatus by wblch hot air can be 
ticularly from �Ic, talcose, slate, an� clay. The inventor supplied to the higher rooms of a hoose by heat derived 
empl�y� crnshmg-rolls which travel m

,
a circular trougb from the cblmney.fiue. The Invention is prinCipally 

contamlDg the ore aud a SUItable quantity of mercury for characterized by novel constructions of tbe hot-air fiue 
amalgamating purposes. whleh cause It to be more effectually acted on by tb; . 

CLOTH·CUTTER. - RoBERT PHILLIPS, 880 North heated gases In tbe chlmney.fiue, thus to Increase the 
Charles Street. Baltimore, Md. 'J'be cntter is an Im- efilclency of the apparatus. 
provement in machines wbicb are manually guided upon 
a table or other fiat support for the cloth, and are driven 
by a steam, air, or electric motor. Heretofore a single 
knife has been employed. arranged to reciprocate vertl· 
cally. The inventor, however, nses two cutters working 
parallel, but out of contact, and making a circular move
ment by which they mske a draw cut in tbe cloth and 
thus do rapid and effective work. The two cutters are 
separated by a thin, fiat plate, with whose opposite sides 
they work in contact. Being beveled exteriorly,  the 
cutters are, to some extent, sharpened by friction wltb 
the plate and c1otb. 

FLUID· PRESSURE PRESS.-RuDOLPH Rt)1i:TSCHI, 
Argentine, lkans. The Object of the invention· t. to pro
vide a macblne for pressine dry and wet msterials into 
bricks, the mschine being completely automatic in its 
operation and arranged to form articles of a uniform and 
predetermine:! strength, the . controlling po Ner being 
air or steam under pressure. The motive agent actuatea 
a piston in order bodily to move a mold, so as to com· 
press the material agaiust a fixed platen and form the 
brick. The air or steam is then allowed to actuate 
eecondary devices under rednced expansion to remove 
the finlsbed article, JlII a 1'OO0nd batcb of material into 
the mold, cut off the initial predsure, release the actuat
ing devices at tbe proper time .to bring tbem back to a 
normal position, and again turu on the initial pressure 
in order antomstically to repeat the cycle. 

TRUCK·HAULING DEVICl!l. ·,F!u.NCIS H. WEEKS, 
lJronx, New York city. In unloading vessels, it Is nec
essary for a truckman to draw the loaded trnrk from the 
deck up an Inclined gangway to the pier. It frequently 
happens that" the gang· planks are consIderably inClined, 
so that it is extremely difficult to haul a load up the 
plank. A number of men are, therefore, located 
along the plank, so as to help the truckman. By 
using a mechanical conveyor, Mr. Weeks dispenses witb 
the .extra longshoremen. and the truckman has merely 
to guide the truck wbile on Ihe gang.plank. 

TRAP.GUN.-ADoLPHus H. FORSTNER, Salem, Ore. 
The purpose of this. invention Is to fumish an improved 
trap-gun whick can be handled and set with perfect 
safety, and whieh Is designed to kill gophers and like 
animals. Tbe firing.pin is msnually placed in operative 
and inoperative poSition. When in inoperative position 
it is held agalnst movement by the hammer to prevent 
accidental firing of the gun, even If the hammer strikes 
the pin. 

BRICK-MACHINE. -RusSELL ANTHONY. Wortham, 
Tex. 'l'be· lnventor has devised a simple, automatic mao 
chine designed to receive bricks from a stiff-mud mill 
and to repret!s tllem. Tbe machine is so constructed 
that tbe bricks to be treated will be fed to the machine 
by a suitable conveyer and condncted One after another 
to the press.box, released from the pressure of tbe box 
and its follower. and removed from tbe box to a second 
conveyor, wbich will conduct tbe finished bricks to any 
desired point. 

PNEUMATIC PUMPlNG-DEVICE. - LEVI M. BROCK 
and GEORGE W. PHILLIPS, Mackinaw, III . The inven
tion is  an improvement In devices for pumping water, 
nsing compressed air as a motive force, and is composed 
"f two altemately·operated cylinders, whIch are placed 
to receive a gravity.supply of water to whlcb separate 
air-silpply pipes lead. A double·cyliuder air-pump is 
also used, each cylinder being connected with one of the 
pipes· supplying the water.pumplng cylinders. Valves, 
pro.vlded " ith a tubular central portion, bave their ends 
Inserted in casings and have ports adapted alternately to 
connect botb pipes from the compressing cylinders. with 
one pump-supply pipe and to discharge the air from the 
.other pnmp.lnpply pipe. A valve-operatfnll mechanism 

" actuated 111 the comprellOl'·actuating melllll, 

OIL-FlLTER.-GBORGB W. GALLAWAY, Rye. N. Y. 
This oil. filter for bearlng.drlppings and the like, com
prises a body portion divided into a water-chamber and 
a precipitating-chamber. A funnel is removably ar
ranged in the water·chamber and has Its &tem portion 
extended nearly to the bottom. Filtering material is ar· 
ranged in the funnel. A preclpitatlng.pan is removably 
arranged in the precipitating.chamber; and to tbis pan 
the oll is directed through the water-chamber. An out
let-tube . is extended from the top of the pan and 
through its bottom. A lIItering-device Is located below 
the pan ; and above a cbam ber for ·recel viug the filtered 
material. 

MEANS FOR CONTROLLING HORSES. - GEZA 
EOYBSY, Buda.Pesth. Austria-Hungary. The inventor 
has devised a means for arresting horses,. should they 
become violent when in harness. He employs straps 
connected with tbe bridle and reeved' tbrough gnlde de
vices on the thills, the straps passing to the vehicle, 
wbere they may be reached by tl),e driver when necel!-
sary . 

EJECTOR·PUMP. - CHARLES A. · DRYER. Obam. 
paign, III. This pump · is especially adapted to deep. 
driven wells and comprises special features of construc. 
tlon by which a fiuld· jet can be effectively employed as 
the motive-agen t. 'l'he pump has a valve-casing In 
whicb is a pas_ commanded by a valve. A head Is 
attsched to the casing and is composed of a chamber 
having communication with .a source of fiuld-supply, 
and of a passage conducting a jet of fiuid from tbe 
head. As a partial vacuum is created in the well-tube 
above the valve. chamber, the water Is drawn througb 
the valve-ehamber and forced np the well-tube. 

ENVELOP.-MILLABD J. DENNIS and WILLllll C. 
DAVIS, Nevada, Tex. The enyelop is particularly adapted 
as a cover or wrapper for valuable papers, money, and 
the like, and is so constructecl-1:llat its contents ate 
thoronghly protected, and tbat it can be traced from one 
forwarder to another and identiflcation be esto!blished at 
the point of destination. 

CONCENTRATOR. - EDSON F. DAVIS, Wetmore, 
Colo. The ore.concentrator comprises a frame In which 
an inclined table is hung and pivoted. The table can be 
given a bumping reciprocating motion. A feed-hopper 
dtscharges the material upon tbe npper end of the table 
and at one side. RI1Iles on tbe table extend partly 
straieht " in a longitudinal direction below tbe feed. 
hopper and .partly curved in an upward and transverse 
direction. A trough on the lower front end of the table 
receives the tallings; and a trougb on tbe upper rear end 
of the table at tbe discharge end of the curved parts of 
tbe ·rlmes receives the gold. 

MEAT, COOKING DEVICE.-ADAJI[ RBDlIOLD, Man. 
hattan. New York city. This device has a barrel
sbaped body witb open ends, arranged to contsln the 
article to be cooked. A closure for the body presses Ilnd 
incloses the article at tbe sides. The contrivllnce is de
signed for cooking hams. The bam is inclosed in wood, 
so tbat the meat is not injured by coming Into contact 
with the metal parts. 

PAPER·BOX.-JoSBPH T. CRAW, Jersey City, N. J. 
The invention provides a means whereby a paper.box 
can be rendered siftless at Its end or fiap section, thUl! 
)lroviding a package in which granulated sugar or like 
material can be packed and sbipptd without danger of 
tbe contento!' sllJllin..:, even when tbe package is subjected 
to severe usage. 

ICE. CREEPER.-RoBERT C. SNOWDEN, Duquesne, 
Penn. The Ice.creeper is composed of a lengtb of suita· 
ble wire which is bent to form a sprlng.clamp adapted to 
clamp or embrace the. ball of the heel. Spurs are pro
vided tor biting Into the Ice or B1eet. The device is light 
and can be readily carried In tbe pOcket and convenlentl,. 

aanwa,-AppUaneea. appUed for 1I8e whenever desired, 
c�DOOR.,....GBOBQB M. CABTIIIB and ALBXA1'IDIIB BOLT-LOOX.-PAUL 0. 1:; BOUDBlIAUlI:, Theriot, La. 

W. DAVIDSON, Poplar Dlnff, Mo. The invention relates The invI'ntlon Comprises a bolt baving a taparing screw-

threaded bore In one end and eqnldistant tapering' slota 
dividing the bore Into sections. Each of the sections 
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thus formed Is provided with a shoulder. A tapering Marine Iron Works. ChlCl&ll'o. Catal0ll\18 free. 
screw Is arranged to work In the bore and Is fOl'Illed with . .  U. S." Metal Pollah. IndlanapoU.. Samples free. 
a head and a transverse opeulug therethrough below the Yankee Notions. Waterbury Button Co . . Waterb':r, Ct. 
head. The opening Is adapted to receive a key whleh 
projects beyond the screw to engagement with the side For bridge erecting engines. J .  S. Mund:r, Newark. N. J. 

walls of two opposite slota when the screw is in place In Handle &; Spoke Mch:r. Ober Mfg. Co., 10 Bell St.,. 

the bore. Chagrin Falls, O. 

Machlner:r designed and constructed. Gear cutting. SAILING CRAFr.-DoUGLAS BBABDSLEY, Aubnm, The Garvin Machine Co., Spring and Varick St ... N. Y. 
N. Y. The invention Is an improvement upon salling 
craft provided with swinging ballast. In a former 8r. For Sale-Valuable patent. Gas Rej!ulator. Attaches 

rangeinent pateuted by the inventor a mut was em-
to gas·cock. Large prollts. Box 273, Bloomington, Ill. 

ployed stepped In a pivoted socket and connected with Ferracute Machine Co., Bndgeton. N. J., U. S. A • .  Full 

the ballast so that when the mast inclined, resistance was line of Presses, Dies, and other Sheet Metal Machlner:r. 

offered by the ballast and not bi tbc bull of the craft, Would Ilke advertising novelties to manufacture on 
which remained In norm8.I vertical position. Tbe present ro:ralt:r or purcbase patents outrigbt. Address Box 158, 

invention embodies improvements found ·necessary iu 
Manslleld, O. 

actual practice. tbese Improvements bdng designed to The celebrated " Hornaby·Akroyd " Patent Safet:r 011 
I!:nj!\ne is built by the De La Verl<lle Refrigerating Ma· obtaln a quick lateral movement of the ballast to pre- . chine Company. Foot of East l38th Street, New York. 

vent tbe wind's " spilling." 
. . 

The best book for electMcians and belrinner. in elec-
ACETYLENE · GAS GENERATOR. - WILLLUl F. trlcity Is " Experimental Science," by Geo. M. Hopkins. 

COOPER, Meriden, Conn. Tbe apparatus Is designed ' to By mall, $4. Munn &; Co., publishers, 30"1 Broadway, N. V. 
feed the carbid Intermittently to a subjacent body W" Send for new and complete cataloll\1e of Sclentilic 
of water and automstically to renew that body of . arid other Books for sale by Munn &; Co. , 361 Broadway. 
water, and discharge tbe slush into a sewer or other con- New York. Free on application. 

venient receptacle. Tbe device precipitates into the 
generator a large fiushing volume of water, whose fioW'; 
when started, continues from an elevated relll'rvoir Inde
pendently of any subsequent mot jon of the gasometer; 
and the discharge-pipe opens directly from the bottom 
of the jtenerator and rises to a point outside in a rela· 
Ii  vely �mall cross·section. Tbis causes a forceful fiow 
of water to issue from the bottom of the generator, so 
as to carry out the slush. 

HEAD·GATE LOCK. -JOSIAH L. RImA», Corinne, 
Utah. This invention relates to locking devices for the 
bead· gates of Irrlgatine ditches, canals, fiumes, and 
waterways, constructed in such a msnner as properly to 
protect ihe interests of botb the supply company and 
the consumer. It is desirable In the interests of tbe 
company that tbe head· gate shonld not be opened more 
than a limited distance to admit the amount of water 
whicb the consumer contracts for; and yet the con· 
sumer frequently desires to be able to cut off the water 
or N'duce the fiow. The present invention provides a 
single gate which can be locked by the supply company 
at its limited opened position and yet be perfectly under 
the control of the consumer ·in every range of adjust
meut less than the maximum and down to the point of 
closure. 

GRAIN·CONVEYER.-CHARLES A. SOOTT, Brough. 
ton, Ill. The apparatus is especially designed for con
veying grain from an elevator to cribs or bins. It com. 
prlses a bed constructed of end and intermediate sec. 
tions separately connected. On the bed are drlving_ 
shafts, one of which is detachable. An endless con· 
veyer is propelled by the shafts; and the lower lap of 
the conveyer has a guide.box. Vertically-movable bear. 
ing-brackets are attacbed to the front end section of tbe 
bed. The conveyer. bed can be shortened wben neces_ 
sary, by taking out one or more intennediate sections. 

SIPHON WATER·ELEVATOR.-WALTBR S. JEW. 
BLL, 53! Al bion Street, Oakland, Cal .  The invention is 
in the nature of a water.elevator, operating on the 
principle of the siphon and arranjted. to take water from 
a given level and to raise a portion of It to a higher level 
with no other aid tban the nseful fall or di1ference In 
level between the entrance and exit poinu. of the siphon. 
It consists in the construction and arrangement of a 
siphon designed to operate as described. Tbe invention 
is distinctive in 80 far as it does not employ. pressure and 
momentum, but rather the prinCiples of suction and 
gravity. 

BINNACLE AND STEERING BTAND.-WALTER 
T. STANWORTH, Norfolk. Va. TbE! invention consists, · 
broadly, In a combined steering.stand provided with a 
wheel and with an extension above the wheel, upon 
which extension tbe. compa8s is placed. The steering
wheel and compass are carried by the same stand; and 
the steering.stand is provided with the steering. wbeel 
and with the compass above and concentric with the 
wbeel. 

PROCESS OF MAKING GAS.-EJI[IL PILous, Vi. 
enna, Austria-Hungary. Tbe process is intended to pro. 
duce a white iIluminating.gas by a new carbonizing 
metbod, from sweepings of houses, markets, and streets, 
residue of lJetroleum. of wood, and of coal, and other 
waste products. The gas· is produced by the distillatiou 
of waste material and is conducted In a crude impure state 
through a carbureter contaming calcium·carbid '!alto!. 
The illuminating power Is obtained, not simply by the 
admixture of acetylene gas, but principally by the reo 
moval of the carbon dioxid and pyro-pneumatic sub
stances from the gas to be enriched. The intrinsic 
merit of the invention consists in placing the carbureter 
between tbe retorts and the gas.reservoir, so that the 
crude, impure gas must pass through the carbureter, 

STROPPING MACHINE.-WILLllll H. DOUGLAS, 
Belleville, N. J. This machine, for sharpening rllzors 
and other knives, consists of a frame in which a shaft 

· Is joumuled. A blade.holder, secured on the shaft, ex· 
tends alongside the roller. Gearing connects the roller 
and blade· holder shaft, so that upon rotating the drlvlng
roller in one direction,. a swinging motion Is given to the 
blade.holder in an oppoSite direction. A spring Is con
nected with the jtearlng and adapted to be compressed 
tbereby. By the resiliency of the spring, the ed£e of the 
blade is caused to be moved out of engagement with the 
strop surface at the eud of the stroke. 

. 

De.lgn •• 

FISHING-ROD 'l'IP.-ARTIIUB L. CLE4VER, Man
battan, New York city. The tip has a sbank fitting on 
the end of the rod and a gr.ooved head havin" 1ianges be· 
tween which a wheel is beld. over which the line runs. 

CURTAIN·POLE RISG.-JOHN KRoDEl<, Manhat
tan, New York city. The leading feature of the design 
consista of depending eyes at the ends of a spilt ring, 

NOTlI.-Oopies of any of tbese patents will he fum· 
iabed by :Munn III Co. for ten centll each. Please Btate 
the name of the patentee, title of the Invention, and date 
of this pap�r. 

HINTS TO CORRESPONDENTS. 
N a m e  .• and A ddre •• must accompanf all letter8 

or no attention will be pald thereto. This IS for ow 
information and not for publication. 

II e ferenC'es to former articles or anl!Wers sbould 
give date of paper and p8¥8 or number of question. 

I Uf} 1 I1rieli not answereo ill reasonahle time should 
De repeated : correspondents will bear in mind thai 
some ausWeI'l! require not a little research, and. 
though we endeavor 00 reply io all either by lettei 
or in this department. eaeh must take his tum. 

11 11 yera wishmg to purchase any article not advertised 
in our columus will be fUmished with addresses of 
houses manufacturine or carryinl( the eame. 

S peC'lal "' rlnen I n fo rlllll l l o n  on matters 01 
pet!!onal rather than general interest cannot be 
expected without. remuneration. 

Selenti l i c  A m e rl (' n n  iS l l p p l e l  .. ent. referred 
to may be had at the omce. }'nee 10 centE eaeh; 

· B o o k a  referred to promptly supplied on receipt 01 
price. 

' l i ne ra l .. sent for examinatton should be distinctly 
marked or labeled. 

{7896) J. C. asks : Can I make and use 
stanchions for my cows in my own bam that are patented 
without infringing on patent ?  A. No one has a right to 
make any patented article for any purpose withont the 
consent of the patentee or owner. 

(7897) M. F. K. writes : t. I have the 
use of a 52-volt alternating current here. What resist
ance must I put In the circuit so that the voltage will be 
" volts instead of 52-volts. Also give the rule for finding 
this as I would like to make a current controller. A. We 
have answered your question how to get a drop of " volts 
from a 52-volt circuit in a prevlou& letter. We gave you 
the method of calculsting it. We cannot get any nearer 
to your elise, since you do not say what amperes are to 
fiow in your circuit. 2. How could I arrange a 52-volt 
current SO as to get an arc light · from It P A. As to at
tacbing an arc IIll:ht to a 52·volt circuit, the arc lil!bt. 
takes 45 volts and a sbort coli of wire will do the work of 
taking np the otller 7 volts. It mnst be large enough to 
carry the amperes of . your lamp withont heating. We 
cannot tell the IIIDOunt or size needed without knowing 
the cnrrent in amperes. 

NEW BOOKS, ETC. 
I NDIA RUBBER, 

BALATA. By 
Philadelph ia, 
Baird. 1900. 
$3. 50. 

GUTTA PERCHA AND 
William T. B rann t. 
Pa. : H f'nry Ca rey 

12mo. P p. 328. Price 

The present volume deals with the occurrence, gao
&1"aphlc distribution and cultivatlou of rubber plants 
the manner of obtalning and preparing the raw mate
rials. modes of working and utilizinl: them including 
washing, lOBI! In washlne:, maceration, mixing and vul 
canizing rubber and IIIltm percha compounds. · The lit
erature npon the rnbber industry is so extremely limited 
that any work devoted to it is doubly welcome, even If It 
were not of the valuable nature or the present book. A 
careful examination of the book �hows tbat the mforma
tion contained in it ie of great value and deals witb the 
subject of experimen tine upon rubber on a considerable 
srale. The publishers will �end the book postpaid to any 
addrea� in the world. 

ETHNOLOGY. By Dr. Mich ael Hober· 
landt. London : J. M. Dent & Com· 
pany. New York : The Macmil lan 
Com pany. 1900. 16mo. Pp. 169. 
Price 40 cents. 

One of the " Temple PrImers," whlcb provide-in con
venient and accessible form tbe Information which is 
usually only conveyed by bulky, high-priced cyclopedias. 
It is an admirable idea and the volume before us Is an 
excellent example of good and cheap bookmaking. Tbe 
text is good. 

INORGANIC EVOLUTION AS STUDIED BY 
SPECTRUM ANALYSIS. By Sir NQr
man Lockyer, K. C. B . .  F. R. S. Lon
don a n d  N e w  York : The Macm i llan 
Com pany. 1900. 8 vo. Pp. 198. Price 
$ 1 .  75. 

Tbe author occupies lin unique position In the scientillc 
world and anything from bis pen Is sure to be excellent. 
The present volume contalns an accoont of tbe author's 
most recent Inquirle$ Into the chemistry of tbe stars, and 
of same questions wbich have grown out of these in
quiries. It is an important treatise conceming the evo
lntlon of the chemical e1emenlB ; and polnlB ont . espe
cially that the IIrst IIteps In thll evolution may possibly 
be best studied by and mOBt clearly represented In tbe 
long chaln of facta now at our disposal touching the spec. 
tniJ changes observed in tbe hottest stars. 
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TO INVENTORS. 

0/ inOer�pe[��ll]lCe O�� ���lr:�Btb���a��e r��ft���f��l� for patents at home and abroad. enable us to understand the laws and pra.ctice 011 both continents. and to possess unequaled facilIties for procurI.llll pat���s eV..,erywhere. A synopsis of the patent laws Of the U n.lte� States and all foreign countries may be had 011 lI:pphcatlOu. �nd per· SOilS contemplating the securIllg' o� patent�. cltller at home or abroad are invited LO Write to thIS office for prices, which are low, in accordance ,,:ith the tlme.s and our extenstve facilities for conductmg the bm�llless. Address MUNN &> CO .. office SCTF.NTIFIC AMERICA". 
36 1  Broadwav. New York. 
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I See note at end of Jist. about cupies of. tbese pa.t.ents:l 

Accumulator plate. W. Majert. . . . . . . . . . . . . . . . . . . . . .  tl{iO.2?§ Acetylene apparaLus, M., \V. Kldd":r . . . . . . . . . . . . . . . .  t�.35! Acid and cblorales. making bc,rucIC. C. C. Moore. 650.18, ACid and making same. orthoguuiucuJ sulfo, E. Barell .  . . . . . . . .  . . . . . . . .  . . . .  . . .  . . . . . . . . . . .  . . . . . . . . .  650,2!� Addressing- macbine. A. '1'. \Ventwortb . . . . . . . . . . . .  €!,!9.�1 , ,� 
�:� �::��e� E�A�l����·le·.·:::::::::::.·:::::::.·.·: .. :::: �:� Albumen dissolvlIlg" H. Bremer . . . . . . . . . . . . . . . . . . .. 650 . 00;� Angle beams. former for bendillg, E. P. Lyncb . . .  650,049 Armature for dynamo eJectrlC mncbines, U. ,. Heldel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 659.246 Axle. vehicle. Parnell & \"ilson . . . . . . . . . . . . . . . . . . . .  IW9Jl4S BaiJing press. K Byars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �p.91l. Band clam p. C. \V. Diet ricb . . . . . . . . . . . . . . . . . . . . . . . . .  U4;UH� Bandage, bead, J .  S. Baughman . . . . . . . .  : . . . . . . . . . . . . 64�.800 Batteries. composition for excitillg flUid for elec· . trlcal. l;�. G. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.30<> Battery element. stnrujle. E. A. Spel'ry . . . . . . . . . . . . . 649,WB Bat�r�.o£��:;��. ��.��.� . .  ��.s.�� . . �������'�I��: .��.l.t.�i.�: 650.274 Battery plate. J .  K. Pumpelly . . . . . . . . . . . . . . . . . . . . . . .  ti4H.tlW Bed corner fastening. metal. F'. M. Tinkham . . . . . .  �9.9I)i 
R:�C:��ba��d·�e���s��� �u����·�:�g: C: M·. ' lireilrii\,� 8:�:� BedclOthes: etc., means for suspending, C. M. 
nert�[:�J'."g: ·Frank:.·::::::.·.·::.·: .: ...... ::::: ...... : ......... . :: �:� nell. tigbteued, B. G. Lutber . . . . . . . . . . . . . . . . . . . . . . . .  6.?O.�.H. Bicycle. H. '1'uttle . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . .  �.iU6 Bicycle attacbment, B. Von Bultzmgslowen . . . . . .  �9.9U9 "Bicycle attacbment, A. A. Neubauer . . . . . . . . . . . . . . 650.082 Bicycle mechanical . movement, H. 

��'34�t�� 650.345 Bicycle or like frame. Gubbins & Loog . . . . . . . . . . . . . �.2:i8 Bicycle seat post. 'I'. b'. Sberidan . . . . . . . . . . . . . . . . . .  · if'O.lOO Bicycle �tand and support. C. A. Hackett . . . . . . . . . .  tifA}.OO7 Billiard table, convertible. O. ,F. Bartel . . . . . . . . . . . .  �.� 
H:�g�i� ��ll��.dC: w.�fg:r���il�:.�����.u�.:::::::.'::: �:g� Hinck cutter. D. G. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,192 Board. See Cribbage board. Ironing board. Roller internal furnace. steam, O. Brunler . . . . . . . .  649.977 Bolt. wasber, and fastener. J. Unser . . . . . . . . . . . . . . .  £!50.208 Buok. manifolding sales, W. E. Van Arne . . .  _ . . . . . .  650.284 Rottle closure, W. Nageh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  if'O.021 Bott le flllin)! macbine, W. Denbam . . . . . . . . . . . . . . . . �' 3<J9 Bottle nun·refillable. R. J. Bogue . . . . . . . . . . . . . . . . . .  600.1_2 Bottle: non.retlilable, J. L. 'raylor . . . . . . . . . . . .  ,' . . . . .  6.?J.�2 Bottle. paste. G. P. Cral!in . . . . . . . . . . . . . . . . . . . . 650.301. 6?Q.0Q2 !lottie stopper. '1'. Boward . . . . . . . . . . . . . . . . . . . . . . . . . .  6?Q.2'iO Bottle wasber. Purdy & Wasbburn . . . . . . . . . . . . . . . . .  650,201 Bottles, jars. tHC .• device for clOSing. H. Lachen· . meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.IS1 Bowling alley. H. J. Hechenbacb . . . . . . . . . . . . . . . . . . .  650.235 
���" l'te�: :�:\�:.nL:R: ·Lii1diey·::::::::::::::::::: �:� Box pressing macbine. C. Cristadoro . . . . . . . . . . . . . . . 650.146 Bracket. See Lamp bracket. Brake. See Air brake. Car brake. \Vheel brake. Brick press. W. 5urmann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.139 
���sb�e sb���e�: �.ng�z:o·r��i]· ·:::.·:::::: ·:::.650.323; �:� Buckle. suspender. D. L. Smitb . . . . . . . . . . . . . .  : . . . . . .  6bO,200 Burner. See Gas burner. Hydrocarbon lllcan-
But���l�e�\������r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � 650,212 Button and tie retainer. combined collar, Hunter 
Butto�ar;����: 'd()tii;le '  's'ft\v ' for' 'c�tti'rig',' F:' C: 650.177 

Osborne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650.189 
R�U��'8���\�r� �oaacti�\Sn!. �.r��a\viilii. : : ::: : :. : :::. �:W� Calculat.ing macbine, W. K uttner . . . . . . . . . . . . . . . . . .  �,066 Camera focusing hood, 1'. J. Demorest . . . . . . . . . . . . . 650.308 Camera. magazine. 1. 1.  Knrpoff . . . . . . . . . . . . . . . . . . . . .  650.25� Candle holder. A. \V. Hoffmann . . . . . . . . . . . . . . . . . . . . �9.9S6 Car brake. '1\ C. Du Pont . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . �. 126 Car. combination box and st�ck. C. H. Russell . . . . �. 19" 
8:� �����rri�: ir�.nL�CO�·P�:����.�� : : : : : : : : : : : : : : : : : : : : �:�t Cor coupiiug. H. Sabine . . . . . . . . . . . . ... . . . . . . .  650.116, �.1l� Car fender. automatic street, J. B. Jl laberty . . . . . . t?4!"1.92� Car. banrt. M. B. Schaffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . �.lno Car movin)! .deviC?e. G �'. Pear�on . . . . . . . . . . . . . . . . .  f!5O.� Car safety tip. r1"lway. W. N. Shotwell . . . . . . . . . . . .  .649,lJti() Curs and locomotives. means for replacing de· ,. . 

Carbl�i:��d �;n K ���rCI'e: �;: A: 'j.' 'l;;i iz�erliid·. ·.·.·. ·. ·. · . .  :.' �J� 
cur����I���.I� . .  ������:�: . .  ���.i.L��: . .  ��' . .  �:. :� :  . .  ���:� 650.2:)4 Carbureter. G. n. RobIson . . . . . . . . . . . . . . . . . . . . . . . . .  1;00,276 Carding engine feeding mechanism. E. V.  t&��i3. 650,221 Cards, machine for repeatillJt pattern. Royle & . t;och ran. . . .. . .  . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  650,340 Cart. farm dump, A. Fisber . . . . . . . . . . . . . . . . . . . . . . . . . .  fi.!9.H'>...5 Custer. A. B. Diss . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . �.232 Caster. furniture. A. Currier . . . . . . . . . . . . . . . . . . . . . . . .  650.301 Chains. machinery for manllfactllriu,IZ weld less. _ A. G. Strathern . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  650.101 Chair. See Dental cbair. Cbairs. automatic fan for rocking. A. Johnson . . . .  �19.93� Cbimney cap. H. F. Scbol>pe . . . . . . . . . . . . . . .  : . . . . . . . .  �.� Cbimney t broat bridge piece. �V. H. PheUlce . . . . . .  650.050 Cblorai compound and making same, volatile. H. � Oppermann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.022 Cbopper. See Cotton cbopper. . Churn, '11, F. 1'ierney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6[10.118 Cigar buncbing macbine. A. Gordon . . . . . . . . . . . . . . .. �.361 Cil!arette macbine. O. Bergstraesser . . . . . . . . . . . . . . .  649.897 Clamp. See Hand clamp. Clasp. E. N. Humpbrey: . . . . . . . . . .  � . . . . . . .  : . . . . . . . . .  �I,2.j� ClUTch, frictIOn and pOSitive, G. 8. Emerick . . . . . . . �.1�) Coal separator. C. W. Ziegler . . . . . . . . . . . . . . . . . . . . . . . .  650,UO CoaLed articles. llpparalu8 for removing surplus Illetal from G. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  rl5O.l14 Cock. antomR.tic cylinder. L. M. Morrow . . . . . . . . . . . �.2�;'� 

g���� ��'t: �r�p.Slf.it�;vis: : : : : : : : : : : : : : : : : : : : : : : : : : :  :t?2:� Coin contr�)lled mechanism COin box. S. J. Glass .. 649.983 COin cylinder. S. J. Glass . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64ti,982 
���gin�t��nC��:,c�i!?sen & �lurphy . . . . . . . . . . . . . .  H50.267 Combination raCk. J. M. Williams . . . . . . . . . . . . . . . . . .  650.058 Concentrator. C. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,138 Confectionary material. depOSitIng machine for .� . liquid. D. M. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !!OO.17� Cornerin,;r tool. S. C. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . �9.981 Cotton chopper. J. W. H. Bradley. . . . .  . . . . .  . .  650.002 Cotton press. R. R. Pace . . . . . . . . . . . . . . . . .  : . . . . . . . . . . 650,133 Coupliug. See Car coupling. 11lsulattng coupl· 
Cra�:safe��ed��������: 0: Lewis . . . . . . . . ... . . . . . . .. �l.}O.,t� . Crate or receptacle. sbippll1l!. W. H. Addison . . . . .  ti{lO • .'i60 Cream separator. centrifu,;rnl. O. Oblssoll . . . . . . . . . .  �.008 Crlbbal<e board. It. Whitman . . . . . . . . . . . . . . . . . . . . , . . .  ti5O,070 Crusher. See Rock crusber. . ('rusbinl! mill. M. J. E. Rotter . . . . . . . . . . . . . . . . . . . . . . . 6?Q.097 Cultivator M. M. Culver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650.170 Cult.lvator: J. Perrin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,,10.270 Cultivator fendp.r, orchard, W. P. Murpby . . . . . . . .  6bO.081 Currycomb. C. W. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 64!I.89! Currycomb. ventilated. H.. '1'. lJ.illespie . . . . . . . . . . . . . f¥lO.OO5 Curtalll flxture. H. E. Keeler . . . . . . . . . . . . . . . . . . . . . .  . .  
g��tg�.lfgtl�t!��fc. 1I�.p�rk·l10X: : : : : : : : : : : : · · ·: : : : :  : Cut off device. bydrant. O. P. lloulard . . . . . .  650.2'.).1, Cutter. See Block cutter. Feed cutter. Cutter. W. B. Butber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6?Q.01� Cutler bead. E. H. 'I'aylor . . . . . . . . . . . . . . . . . . . . . . . . . .. 6§0.34. Cycle sled attacbmen.t. C. Daunebl. . . . . . . . . . . . . . . . .  �.171 Dental cbair. A. I.. Gllmer . . . . . . . . . . . . . . . . . . . . . . . . . . . fi.;o.042 Dental impression tray. L. A. Block . . . . . . . . . . . . . . . .  f?5O.il5U Dental instrument. A. D. Hong . . . . . . . . . . . . . . . . . . .  650.0§8 Delltal tray. C. McLear . . . . . . . . . . . . . . . . . . . . . . . . . .  650.153 Dental trimmer. C. F. C. Mebllg . . . . . . . . . . . . . . . . . . . .  650.2ti1l Deodorizer. J. W. R. & K R. Williams . . . . . . . . . . . . .  650,161 Di��er. See Potato digger. poor. J. Dierickx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 650,060 

J C itutific jltl trinlU. 
Power " St " !'oot and ar Screw Cutting 

Door stop and holder. B. Almonte . . . . . . . . . . . . . . . . . .  f?5O.!l?9 
g�redrgirl��B���\���·. ���.l�.�� .��. �l.��� ................ .............. : �:A�� Drilling and tapping attacbment, J. Petrelli . . . . . .  t?5O,l00 Au�to,,�da.tic Lathes Drinkllll[ fount. B. B·letcber . . . . . . . . . . . . . . . . . . . . . . . . .  65Q,173 

'V Drinks. draft tube for effervescing, W. At. Wheil-don . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650.287 
R Dye. black sulfur. Abel & Knlkow . . . • . . . . . . . . . . . . . .  6(iO.2V3 FOR FINE, ACCURATE WO K Dye. black sulful". Julius & Reubold . . . . . . . . . . . . . . .. q;;o,32'( Send for Catalogue B. Dye. bl'own black sulfur, Julius & Reubold . . . . . . .. G50.32(, 

SEN�.r. ' FALLS A\FG. co. Dye. brown sulfur Abel & Kalkow . . . . . . . . . . . . . . . . . 650.2\12 
695 Dynamo enl<ine. M. L. W bitfield . . . . . . . . . . . . . . . . . . . . 649.!174 Water Street, Ear trumpet. electrICal. F. Macdanie! . . . . . . . . . . . . . .  !!OO.O',JO s.-r�CR fall"". N. V . . II. So. j Electric Circuit controller. A. L. Waters . . . . . . . . . . .  �.057 

�::���t� �ga�1?�r:�ye�c�·o�iz!�.ec.ej :  ·A.·Mlcbtiike �:fa� AMERICAN PATENT:::>. - AN INTER-e�ting anrt valuable table showing the number of par..ents granted tor tbe various subject� upon wbich petitions bave been flied from tbe be�innina down to December 
31. IS!){. Contained In SCIENTIFIC AMERICAN SUPPiEM"ENT. No. t 002. Prico 10 cents. '1'0 be hud at this office and frow all newsdealers. �ENGINE.a.FOOT) M AC H INE. S H O P  O U T F ITS , TOOL5 AND SUPPLlE�k�'l,'"' ATHEs. )[BAS1IAN lA1H[ CO '�����;;m,sci 

Electric motor controlling device, '1'. S. Watson �9.97� 
�l��t�:g �.,?;i�h�j.ilf.\l�il:-�. �.�����I.��: : : : : : : : : : : : :  �:Aili .Electric traction, apparatus for operating con-
Ele���I�a1��;.,���I.a&C� .&J:::rs.��::::. :: .. :::::::::.: �:WJ Electrode. secoudary battery. F. Heimel. . . . . . . . . .  f!5Q.2F Eleclroplatinl< apparatus, L. Pottboff . . . . . . . . . . . . . .  650.().j} Elevalor. P. S. I£bbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.233 Eng��:in�eeHf:ft:��d e�����e: �g��ri��S;i�re� Rotary steam enf(iue. Vacuum engine. 
����1gt'Z,��·n���I::,S���in�·I,: :.c�reVsen:::::::::: �;� '1"blt Explosive. M. Bielefeldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C,50.22.1 " � Explosive compound. S. Clark . . . . . . . . . . . . . . . . . . . . . .  t1"9.9l3 Walwortb's 

Solid 
Di¢ Pla�� 

II.T Price List on applicaUon to 

W A LWORTH M A N U FACTURING Co" 
1 28 TO 1 36 FEDERAL STREET, BOSTON, MASS. 

��:�m S�a�:.r�'."��L;;,g:: .::::::::::: . ::::::: .. :::::::.: 3.t1g�� 
����e��rt:'· t· �t��:3��d: ... .. . : .. ::: ..... . : .. ::: ..... . : .. :: .::.: �g:� �·elly sawing macbine. A. P. Harland . . . . . . . . . . . . . .  650,319 Ifender. See Car feuder. Cultivator fender. Fertilizer. artificial. H. M�bner . . . . . . . . . . . . . . . . . . . .  649,941 Filaments for incandescent electric lights. manu-facture of. S. B. Husselman . . . . . . . . . . . . . . . . . . . . .  650.178 File. card, A. Dom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.352 Jl'i1e cuttiu� macbine. W. McClellan . . . . . . . . . . . . . . . .  650.020 Filter. W. Skaife . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649,961 ldlterin� solutions and recovering albumen. Graeff & Geisler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650 044 

The New Yankee Drill  Grinder b'ire arm telegrapb apparatus. W. H. Klrnnn . . . . . .  650,353 
F·ir�.aw �c.!�er:.��� . .  ����:.i�l. �1�� .���!.l��. ��.�.�'. �.(}tQ SelcnUfienlly Correct. 

The on ly drill grinder ever IlJade requiring 
hut oue preliminary adjustment. Gage Jaws, 
f::��k,� . . �Il�o

ot:i;� t ��:i;�l��
u
,�,

,��, ��!):;.�!�: 
oblaint:d installtly. Drills cut like ra7.ors. A 
boy can U� it. TrOll \V orker8 ! This machine will pay for itself many times eaf�h 
year. Correct wOl'k impossible without it. 

Write us NOW while thinking of it. 
'l'UE FU 1,I.EU MFG. CO., 

:::;lIccessor tl) G. T. Eames Co., 250 A@ylulII A,·, Knhunuzoo, llieh. 
----------------

A NEW AND WONDERFUL INVENTION 
Greatest Rival of Stel\m Pump o r  Windmill. Tbe 

E RWIN STEAM RAM.  For elevating water from tubular or other wells or from Mvers. lak�s or otber supply. Guaranteed efficiency of 50 to 
150 per cent over a duplex steam pump. Extremely economical in amount of steam used. Does not raise the temper-
::��� ��e�::I�n:Pt�e�i��tyr:��ne?�v:te 
�J' �f�ef.ee6a �\��e�i��a�s

f���
ai& � 

3,900 gal •. per �our for 81nJie rams; 800 to 
7,�a�Re����I1':e d�g.��eu::��owinu 
comparafwe tests 0/ Ram anii Steam 
Pumps sernt on request. Manufllctured and guaranteed by the 

PENBERTHY INJ ECTOR CO" 

BR;.N�E.���R��\V��!�1J,·C;.N. 
Makers of the world renowned Penberthy Auto-ruatic Injector. Sales over 200,000 in 14 years. 

Shnple. Reliable. Durnble. 

BA R N E S '  
NEW FRICTI ON  D ISK DRILL 

FOR LIGHT WORK. 
]Ja� These Great Adl'antnge8: 

The speed can be instantly changed from 0 to ]600 without 
BtoPl)ing or shiftl1lg belts. Power appl ied can btl grad�la�e d to drive with equal safety, the smallest. or largest drills within 'it.s range-a wonderful economy il! time und gnat saving in drill breakage. � Send lor catalogue. 

W. F . .. tr: .I N·O. BARNES CO., 
1999 Ruby Street., Uockford, I II. 

ACETYLENE APPARATUS 
Acetylene number of tbe SCIENTIFIC A?dERlCA � SUPPLt::M KNT, describing. with fun UlustratlO.ns. the most 
������::�f!� 0:c��:i:n�6dne tit: ]���::��a���8a:�J"e� The Jlas as made for and used by tbe microscopist and studenti its use in tbe magic lantern. 'l'he new .It''renC?h table lamp making its own acetylene. Con tamed In SCIENTU'lC AMETtlCA" SUPPLEMENT. No. 10�7. Price 10 cents prepaid by mail. }j'or otber numerous valuable articles on this subject we refer you to PR4l"e 21 of our new 1897 Supplement Catalogue, sent free to any address. MUNN & CO .• 361 Broadway New York. 

New M icroscope for Nature Study 
and for use in the Exalnination of Orcs, 

lUeta\s, Wools, Fibre, etc. Queen Acme No. 6 ritg. �bR,��I!� ;�� ing power of about 100 diameters, 1 set of 
12 prepared slides of insect parts and other Interestlnll speCimens. all in case, $16.00 lIT Ask yowr nearlJ8t OpUcian tor it. 

Q U E E N  & CO. , I N C. 1lII� ••• OPtical and SclentlOc Instrument Works. • 101 0 Chestnut St., Phil""., Pa. 
Write /or Cireular. �9 Fifth Ave .. New " ork. 

Fire escllPe. �'. J.  Hul!b . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (j.20.a�? 
t::�: :��:i>:: ��i{:��fh�,�����::::::::::::::::::::::: �:� Jl"'ires in closed compartments,..extinguishiD/l, H. 
Fi�:h�'g�:���oie�: J'.' Rosfil1er· . ........ ........ ......... ::�.4�:��: �:��� }1'i�h uet. S. A: Vaucil . . . . . . . . . . . . . . . .  ,' . . . . . . . . . . . .  ,' . . .  64H.9iO 
E'lu id distribution, gage for use tn connection . >_ with. A .  Kitson: . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . .. f??O.Oh.1 F'l l.Iid pressure eneme. J. F. Bems . . . . . . . . . . . . . . . . .  650.222 Flusilin" system. B.. F. Gillin . . . . . . . . . . . . . . . . . . . . . . .  649.V'lS Jl'odder sbl'edding machines, etc .. attacbment fo)', 

I. G. Berl'y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64�.898 Folding and nlnrking- machine. N. Hayward . . . . ... . 649.931 FUrllace. See Boiler interlltll furnace. Bot aIr fllrnace. Ore roastin� furnace. . � i?urnHce cbarging apparatus. blast. J. Kennedy . . . 650, 254 Gas appul'atu�. acetylene, J. E. Fulton . . . . . . . . . . . £?1!1,�1 
g�: Z�I���.�Lgg;���I�rean��L�o���blane::::::::::.' �:� Gus generator. acetylene. C. V'l. Nichols . . . . . . . . . . .. 649.!�j lins li�hter. alltu�atic. C. "'. Bernson . . . . . . . . . . . . .  q50. Hi5 Gas machine. ncetylene. E. Funke . . . . . . . . . . . . . . . . . . 650.312 Ga.s manufacturing apparatus, acetylene. R. Ex· ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.127 Gas washilll? apparatus, N. A. GuilJaume . . . . . . . . . .  G50.239 
g�t:·opSe�*:u����n���eaDism. 1\-[. L. Warman . . . . .  '" 6·t9.971 Gear. compensating. Brenenstul & Cn.rp�nter . . . .  649.899 Generator. See Gas generator. Static inductton 
Glo��,�e:=t��e bolder. J. G. Dudley . . . . . . . . . . . . . . . .  650.038 Gold. silver etc. extracting, Montgomerie & Parkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (j.'iO.019 
g.���I�.s:tr,�r���rf�on�·���.n6: 'E: ·siiarjje.' .' : ::: .' : : : : :  f)�9.9W 
Grutp.r, automatic. �. Crupe . . . . . . . . . . . . . . . . . . . . . . .  . . 
g�:�gr�g C��I�'tlrrie� A� il� CI���e�l.l::::: ' ::: . :  . .': ::: .: GrubbinK mucbine. C. R. McCbesney . . . . . . . . . . . . .  . .  
8��sclg�'i't�r�k:lio�. '3. �����e:e:.:: .:::: :::::::.:: �:l� Gymnastic apparatus. Delmore & Lee . . . . . . . . . . . .. �9.!J1 � 
fj:��s�r ct�����o�: ,r: :.aii:�t: : : : : : : : : : : : : .' : : : .' : : :  �:�� ITarrow. wbeel. Potter & Millar . . . . . . . . . . . . . . . . .  650.273 Hat forming machme, Scboonmaker &. Canfield 049.9%. 650.0"25 Hat sbaping macbine brim curler. 'I'Ul'Jler &. Bat· . tersby. . . . .  . . . .  . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  f{>O.084 Hay Sling. Beaver & }1�aist . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.144 Heater. See J. .. iquid beater. Water beater. Heater. F'. '/'. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1i59,100 HIg-b speed engllle, A. F. Scott. . . . . .  ti4n.U56 HIIl,;re for double n.ctll1g doors. Corbm u. Henry . . . G50,0.';() Book. See b·ish book. Horse detllcher. A. von Ferdinandy . . . . . . . . . . . Horsesboo pad. P. J. Mend . . . . . . . . . . . . . . . . .  . Hot air furnace. S. S. Carvalbo . . . . . . . . . . . . . .  . Hydrocarbon incandescent burlier. }1". A. Cody . . . . tibO.14i) Index. H. A. HausinlZ"er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.244 Indicator. See Load indicator. 
t:����:lfd�

dp.�?�lg;��·n : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:�t lnsulating couplin)Z". J .... McCartby . . . . . . . . . . . . . . . . .  650.II.i 
1JlS���t:;���r�I.��i.��. ��.� �I.������ �v.i.r.� .���l.��.i.t.S:. �'. 6.JO. ' I :  lonone. decomposing. J.  C .  W. F. 'l'iemnnn . . . . . . . . 600,028 
����in:t�l�:dd. �\,�)�� . . 1.  A. I.ewis . . . . . . . . . . . . . . . . . . . . . 650.Z51i 
J ack. �See ,�r a�!On jack. 
�o��tll�r�� �f�iJ .j3�·!�·eau . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,2'�1 Knupsuck. hammOCk, and wearlll2" apparel, com-bined. J. COllley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650.0i4 Lamp. argand. H. Darby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650.30i Lamb bracket. C. E. Wirth . . . . . . . . . . . . . . . . . . . . . . . . .  ti5O.211 Lamp burner for petroleum or otber liquid com· bustibles. incandescent, J .  E. Pflel . . . . . . . . . . . . .. 649.!Y.).'1 Lamp. electric incandescent • .  1. AthertOll . . . . . . . . .. n4U,9i6 Lamps. apparatus for electrically ligbting, U. C. 
Lllt��:·t'.hir��kies·. ·. · .. : .. : . . : ...... : .. : . .. . : .. : ..... . : .. : .

. : ...... ::: �:IT� 
Lathe attacbment, automatic, J. P. ��&gl�� 

64!).008 Leatber skivin-,! machine, n H. Bayley . . . . . . . . . . . .  �.?4!J Life saving device. W. A. Dunning . . . . . . . . . . . . . . . . 650.310 Lifter. See Store ,lZoods lifter. I"ine cast.ing macbine. S. Bradley .. . . . . . . . . . . . . . . . . . . GQO. 2!)Ii Liquid dispenSing apparatus. J. H. Cbamp . . . . . . . .  tl{iO.�1 I.iquid distribution system. A. "f:{lt�OI;l . . . . . . . . . . . . . �.� B E  S T B E N  C H LATH E {:�<I,,�i?II�?�!���/":e1��I�. ud.e;l'?i.>�j,� .... m .. r: : : : : : : : :  �:�:� TH E 
��r��1c��rJ::gs t8C��� here in cut and comp,rises Be.d, Bead Stock. l'ail Stock, '11 Rest, Face Plate. Two Centers and 
!��e':.'" �g1�ib�grft.�f �1"a�Pln of vario�8 attacbments without distorting tbe metal. ttber sP�Clal features tbat give general 8ati�fu.ctton wherever trIed: �or further and fuller particulars send for free descrlP.tlve booklet. 
The PI'att & Whitney Co.. Hal·ttol·d. Coun. 

PHYSICAL AND SCHOOL APPARATUS 
TO E P L E R  H O LTZ 

SELF CHARO I NO 
M ACH I N E 

J ... ock. See Combination lock. Seul lock. • .  I.og-�in� machine. E. 'rurney . . . . . . . . . . . . . . . . . . . . . . .  650.2803 tgg�: �: f,��:fi�I:� : : : : : : : :::: . : : : :. : : : : : : : :: .:.  : :. : :. :. :.::. : � 
Loom shedding mecbanism. H. Staubli . . . . . . . . . . .  . Lowering device, J. Kremser . . . . . . . . . . . . . . . . . . . . . . . . . ' . Lubricnnt. 1£. Holm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650. L{lbricating compou �ld. DOI�ati & Horubost·el .  . . . . �. Maj!nesiulll superOxld. mnklllg, H. Oppermann . .  � . . . Mensure. tape. V. A. Runnet.te . . . . . . . . . . . . . . . . . . . . . £¥>O)ati Measllring apparatns. garment. S. Kohn . . . .  . . . .  tH9 . .  � 'Measurillg appnratu8. oil. J... C. Snell. . . . . . . . . . . . . . .  650.056 Measul'ing macbine. 8urfuce, J. E. Nig-htillgale . . .  650.007 Me��ll lb.hil�ksSki!�S:��.i���. ��.r. �.�����i.��. �Il e�.�� .��� 650.175 Meta.l plntes. bars. or sbeets, pickling, Robinson & Sutberland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.0'.)5 
�i���II�Ve���i�[t:g6�:t���o�I�����·,R· ii.oJ����: : :  ��:�� 

F or School, College 
X Ray work. 

l1i11. See Cl'ushing mill. \Vindmill. . or �1g����I�inrii�t�SI\��·t£��{���t ·E�iiig,, : : : , : : : : : : : : : : :  �:l� Motocyc·le. electric. I. Kitsee .. . . . . . . . . . . . . . . . . . . . . . .  050,014 lIT Circular ,,·ee. 
E. S. RITCH I E  & SONS, 

Brookline, lllas8. 

IT S I M P L I F I ES D I F FIC U LT W O R K  

�;;l�re:i!�lJdanJn�lnt��\!���Ul'f,si�� 
Thl'eadiugand Cuttinglll.LChine It bas our :standard Adjustable Quick Openlnl! and Closinjl Die Head witb convenient " clun " movement. Five Chasers, set by graduation to any size needed. Can be released from 1'hread ... in,:r wbile in motion. opened to permit pipe beinp. cut and closed Instantly and positively. Send tor CatalogU<l. 

:}:1t�I�lc!Jtljj�L!'ollt!..vi�t�t:, Toledo, Ohio 

tf��?�·ro�le�u��b.ep �����VOOd . . . . . . . . . . . . . . . . . . . . . .  650.� Ne.llatives. producing balf tone. G. G. Rockwood. 649.nM Nesl. trap. �'. O. Wellcome . . . . . . . . . . . . . . . . . . . . . . . . .  t!5O.J04 
��fseflJe�·e�;i��I��v�ce·.· �1 : 'i '\¥lrt: : : : : : : : : : : : �  : : :  �:� Nozzle. blast exhaust. J. W. Bute . . . . . . . . . . . . . . . . . .  650.�� 

��� 19��· Vb����nito: : .. : : : : : :  : : : : : : : : : : : : : : : : : : . : :  �:l� Nut. vebicle axle, H. R. Hamer . . . . . . . . . . . . .  650.315. 650.316 Ore roasting furnace. J. C. 'l'eller . . . . . . . . . . . . . . . . . . .  649.999 Ortbonitrotoluene. oxidizing. Mandt & Hold-tnanu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.332 Pad. See Horsesboe pad. Inking pad. 
�::�t�·J>.aj,l�J�rris: : : : : : · : : : : : : : : . :- : : : : : : :  : : : : : : : : : : ��:lrul Paper folding macbine. M. Smitb . . . . . . . . . . . . . . . . . . 649.997 Paper trimming and pasting macbine, walJ. J. 'I'. 
Pav��e:trt: ;i': 'Bni'ley : : : : : : :  : : :  : : : : :  : : :  : : : : : : : : : : : : : : :  �:il� PenCil, mn�azine, A. J. Keck . . . . . . . . . . . . . . . . . . . . . . . .  6.�.078 Pbonojlrapb. J. Oert ly . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f\5O.1RB Piano attachment. pneumatic. E. S. Votey .. . . . . . . . . Piano desk cbeck. J ... Haas . . . . . . . . . . . . . . . . . . . . . . .  . .  Pille coupling. J. C. Kurtz . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Plant protector. N. A. Riggins . . . . . . . . . . . . . . . . . . . . . .  650.Q24. Pliers. G. D. &> L. C. Maxson . . . . . . . . . . . . . . . . . . . . . . . .  650.186 I Pipe wrencb. W. T. Hatten.. . . . . . . . . . .  . . . . . . . . . . . . .  . 

I ,  Plow. P. S. McRae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fW9.9# 

(Contilnued on page 950) 
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RESTFUL SLEEP 
In Cam1>, on the Yacht and at Home. 

"Perfection" Air Mattresses, 
CUSHIONS aud l'ILLOWS. 

Clean and Odorless, will not absorb mo.isture. 
Can be packed in small space when not in use. 

lIT Senii tor nl'U8trate� CalaloQllAl. 

MECHANICAL FABRIC CO., PROVIDENCE, R. I.  

ONE A N D  ON E-QUARTER CENTS PER HOUR it 

�TRO 

THE BEST THING YET ! 
Is sim pie and durable. and can be put on and taken on· at will. Notblnj< like it In tbe world. 
1.'1 y a set and be convinced. If your dealer does not keep them send 25c. to us for sample doz. 
'l'II}; L. & II. SUP1'LY CO., 

35 (JolUmerelu. Al'enue, 
]Unghnmton, N. Y. 

B R EEZE 
HOUSEHOLD FAUCET. 
CAN BE USED ANYWHERE. 

The Carlisle & Finch Co., 820 6th St . •  Cincinn�tI, O. 

THE BICYCLE : ITS INFLUENCE IN Healtb and Disease.-By G. M. Hammond. M.D. A valuable and intel'esling papel' in wbich the subje�t is exhaustively treated from the followln� standpomts : 1. 'l'bo:! use of t.he cycle by- persons in healtb. 2. Tbe use of 
�l\�i��b��y ������':���e�·o.cro�:��edpi�c�C��N��lB� To be had at this office and from all newsdealers. 

Steam ShovelsA� Dredges 

The VULCAN IRON WORKS COMPANY, 
TOLEDO, O H IO ,  U .  S. A. 



A Way to Change 
Your Work 

Prepare for a better position without neglecting 
your present work. Our students advance 
in salary and position while 8tud'YinU. 
150.000 students and graduates 

TAUGHT BY MAIL 
Mechanl('nl or Archltcetural 
ltrnughllllt;'; E l c c t r i c u l, 
1\lechnnlcfil� S t e B Jn o r  
C i v i l  E I.l g i n c e r t n c ; 
Architect u r e ;  Sur. 
v e y l n g ;  B o o k .  
�:�C�:':\�C� t e ll o g- .  

F.;;tab1ished 1891. 
$ 1 ,500,000. Write for 

The 

WHY have 50 per cent. of 

sold the last three years been on 
DUPLICATE orders ? 

They do the B U S I NESS 
and are  right in  WORK
MANSHIP  and F I N I S H .  

�'or Steam and Oil. All styles. Send 
for l ist of users, Reports of 'l'ests. 

D I R E C T  S E P A RA T O R  CO. 
7 0 0  C EDDES STREET, SYRACUSE.  N. Y .  

THi �Uls KEROSENE 
and GAS Engine 

bnrns K E It O S E  ' J<:  cheal)er 
and safer than gasoline. Auto

matic� simple, reliable No 
electriC battery or Harne used 
Perfect regull1tion.Belted or 
���

e
��!Tctc;?�W:gt}g�?)�h!�� 

inC' storH}.1:e battenes au(l 
all ).o\\·er JHlrposes. �. S�nd for Catalogllt:. 

A. llJl:TZ, l �d-l:lS !\\n'IT ST., NEW YOIU'. 
;\larkt. & Co . . t.ondon,Hlllllburg,Paris 

Plow attachment. G. H. Burwell . . . . . . . . . . . . . . . . . . .  649.910 
Plow attachment. gan". D. E. Towle . . . . . . . . . . . . . . .  650.205 
Plow. wbeel. M. Heineke . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650.009 
Pneumatic dispatcb system, H. W. 14'ors)und . . . . .  650,107 
Pneumatic elevators. dust collecting att,Rchment 

fur. G. Beyl... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65O.0aH • t Pole socket. adjustltble, �'. Perry. . . . . .  . . . . .  H50.272 I Polishing machine . .1.. H. Brinkman. . .  ti5OJ)04 
�g�atg�ygi������\�. Lewis . .  . . .. . . . . . . . . 650.331 . : 

�g��;� I�,
i�to

e
:.,;: {I.�:

V
U:::s��n : : : : · : : : : . . . . . . .  �:� ! Have a good Cigar. It's just as e�sy to have a good s1T!0k� as .a poor on�. 11 

Precious metals from ores, extractillg. Smith & : They cost you the same. The Brunswick IS good. You Wil l  lIke It and buy It 

Pre;>:'Il�.;e"il;il·in�"I;re;,· ... " ·Brick" i;r';8S: "co':lo;i n'!l.!l62 i ��ain. Look for Arrow Head on Every Cigar. 
. l press. JACOB STAHL JR. « CO •• Makers. 1 68th St. and 3rd Ave .• N. Y. City. 1 Printer'5 1ead and J'\.Ile cutteJ'. H. B. Rouse . . . . . . .  ti.:'O.I�):) ,.1" 1111" 1'-+++1 11 1" •• 111 ...... ............ ..... .. ,111 1111,1,1'11111 1111'" III1III 1111,.1111.1'1 

Printing and folding macbine, \Y. Scott . . . . . . . . . . .  triH.!J5S 
Printinll presses. etc . . blanket for, 1\1. L. Severy .. li5O.197 

I Propellin� attacbment. boat, C. Beyer . . . . . . . . . . . . .  ti5U.t24 � cV 
Propelli.m! m�chanism. Maus & Swain . . . . . . . . . . .  t!-?O.t�:H � &: 
Pulley lastenlll�. A. Uwens. . . . .  . .  . . . . . . . . . . . . . . . .  U.,)O. lM .... 0 
Pulp beating' and refining apparatus. J. B. Ii'. X. ' * • . :1-; 

Mathieu.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . .  . .  G.:.o. lSi> Q) _  
Pump. steam. A. KIJis . . . . . . . . . . . . . . . . . . . . , . . .  t�,)410jr) = � 
k���I.

e Is:fc�ni ����i��
e
l��l'Ck:' 

. . . . . . . . . ti.')O.:{2t) �� 
Rail jOint, G. H. W i l liams . . . . . . . . . . . . . . . . . . . . . . . . . . .  H-t!J.H7;J "",-
lta!lwuy cont.act de�ice. el�ctric. \.y. M. Brown . . .  �llJ. l� g �  
Railway- curve cush10n ch itlr, .1. E. Reeves . . . . . . . . G.5O. 1 .� 1>,8 
Railway Si,;rnal, automatic, C. L. Blubaugh . . . . . . . .  050.22li '0 .... 

�:�}:::� S�Vyi;�:ll)�· l��d��;igliilci· ·eiec·t;l:ic.· · j·.· · ·S: (j.�. J52 !B 
Larkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U4H.HHO 

R.ailways. system of electrical distribution for 
electric. 11', R. Koss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . {;4H,!)Sn 

Railways, track and conduit construction for 
underground electric street, J. H. Hobert· 

��� 
f' TUBULAR 

son .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65O.0�' 
Rake truck attachment. sulky. C. E. �"'orerI}an . . .  tj5().23G 
Hazor. �'. \V. Gottererke . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.043 
Hazor. safety, W. H. Nicbolls . . . . . . . . . . . . . . . . . . . . . . .  (;.;0,3.37 
Hegister. See Air re�jster. 
RefrlJ;!eratinjot' device. IT. SegaL . . . . . . . . . . . . . . . . . . . .  (W.Of-S 
Hefrigerator car ventilator, E. C. Dodll'e . . . . . . . . .  U50.087 
Reffl�erator ice tank tioor. Grabam &. Pierce . . . . .  650,:154 
Rei'ri,2'erator �Lorajle and citcu)ating tank, J. J .  

Bailey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 1;.;0.217 
Rheostat. Flobr &. Dietze . . . . . . . . . . . . . . . . . . . . . . . . . . .  t)4!).�)27 
Ring. See Curtain pole ring. 
Ripper. seam. Lehdlton &. De Merritt . .  H.ock crusber. E .  C .  Bacon . . . . . . . . .  . 
Koller. See Biscuit. roller. 

(i.m.BS!) 
. .  . . .  (,10.11)5 

Rotary ell)!ine. J. J. Anthony . . . .  . .  650.214 Rotary ellJIine. C. Lorenz. . . . . . . . . . . . . . . . . . . . . . .  ti.1O.0'jf) 
Rotary engine, W. \V. \Vatkins. . .  tiilO.28li 

�:'J���I�.
t
t:l\

e
cf���: .�': p

ederso�l:: : . . . . . . . . . .  . . .  �>fUt1g 
Sad iron. O. 'l'verdahl . . . . . . . . . . . . . . . . .  64!I.OOS 
�:?t��;'6.i��\)�·n�.t�I't . . : . . . : : : : : : : : : : : : : : : : : : : . : : . :  �:i!� 
Saw, drag. S. 'l'ruttt . .  . . .  . . . .  . .  . . .  . . .  ti50.:l0fi 
Sawmil l carnage attachment. H. Newton . . . . . . . . . 6·HUi�6 
Saw set and jOJDter, combllled. It. E. McKinley . .  1�50.3:�t; 
Saw setting. gumming. and wil'eworking- tool . 

combmed. J. Ronk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi49.U:J5 

R
aw

B�,��
i
l�.� . .  �l.�����.

i
.S.I� .•. . �.l���(��J�l.�i.� . �

.
���. ���: .�: 650.045 

Scale. W. �'. C. MOrRell. . . . . . . .  . . . &I!I.943 
�cale, A. De Vilbiss, J r. . . . . . .  . . .  &m.!U5 
Scale. computing, .J. 'lvV. Culmer. . . . . .  ti.1O.2-at 
Screenin� device. "V. Carkeek . . . . . . .  . . . .  b50.034 
Seal lock . . K L. Blldgley. . . . . . .  650.02!J 
o;e,,1 lock. S. D. DOll�lass. . . . . .  . . . . .  . . . . . . .  . .  . . . .  &19.918 
Seeder. bl'Oadcllst, C. J. l-tinderknecbt.. . . . .  649,%3 
Separator. See Coal separnl ol'. Crenm i"eJ)UTn-

tor. Grain separator. 

i DRI V I NG LAMP. 
{ ;:� �il�b�o�n�ro�

e����rog�t. 
1 'l' gives a clear, white light. 
1 '1' is l ike an engine head

l l
/i

ht. 
I. ' . ' 

�h��d����I�;
o
s���t 

1 T hurns kerosene, 

Menlion this pap�r and get special disco!1!nt. 

" Hawkins' New 1 9 0 0  Catechism" 
O F T H E  STEAlll ENGINE. 

P R IC E ,  $ 2 . 00 .  
Postpaid to  any address. A practical book. on 

engine running, valve settlll�, etc. Strictly up
to·date. Money refunded If not satisfactory. 
T H E O .  AUDEL C O . ,  6 3  Fifth Ave .. New York City. 

t: S�nd to>' book ( free) . 

R. E. DI ETZ CO .• 60 Laight Stree�t.  New York. 

"""'-ESTABLISHED 1 84 0 .  EVERY BOY HIS OWN TOY rIAKER. j 'rells how to make aU kinds Toys, 

o V E R H E A T  E 0 B 0 I L E R S I �?�d�i��gr
i
�ircro��g�s, r.�)�����i� 

i l l factories. workshops, and on steamsbips ��l
;;I'��J�a�

e
ir���s

n
�O!{�

g
f�O�:� 

are apt to suddenly burst unless carefully rowboat to a scboon'el' j ulso Kites, r·l·gulated and watched. OUI' ������SBo�;ll�J'Al'��Y:!�� ���l. HOT WATER T H E R M O M E TERS Slin�s. Stilts. Fisb'n,, ·I'llckle.Rubbit '. 
���rT�d��!�d�;:f� �:�r�I�N�ht!�:;

o
scr�� l�ri���d'!l��P�ja���h�t�Yb

o
;:��� L .-

of U.S. Navy and also tn the Japanese i\'o,vy. easi1l make them. 200 handsome ill us. 'I'his gl eat book 
m1tsflrated B·u!leUn No. 40 sent II'''''. by mni l. IOc., a for 25c. C. DEPUY. Pub., Syracuse. N. Y. 

H E LI OS-UPT<;lN CO.. PEABODY, MASS. 

Gas Engine 
IGNITER 

DO N ' T  L E A V E  Y O U R  K E YS 

C R E A T  

����rt;����m;�fe�,�, S!;f�hg:�� �:::�,i:��;,;:�. 
mum of cost that. describe� our 
lIoh.t,lull ElIlllnctii for I . 

Sewer. ,)1. C. Conway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (j.1O.1&'fI [ Sew
��ft����.

i
���:���.���� �.���.�:I.l .i��:. ��I.r.�i.s.on �� (;50.241 

� �::�g: �:�g:�:: ���r�et�'::,lnla.:.IS��A�I�l;:;�o·ri : : : :  �:�W 
���'Ii�t;t ��� J1G:�'J L��

i :n:��'�: 
TInt-est and most improved model. 

� Seoul for Oi,I'C1Ilm·. 
l atlon f'I11 Gllsolhw, Dis· 
til l:lte or Crude Oil. E,·· 
ery part. of tht: engine '  
i nt�r('hallgeablt:. ' � OOIl 
�!\"es Its cost in fuel 
alone. 80th frktion and 
geared hoist, 6 to 150 h. p. 
.For (IUllrrles, minl?s, and 
dock�. Webcr G fi� 
.. (.0: (,lllliolfnc Englnc Co . . .. O� S. \\'. 

. .  W O LV E R I N E "  
Gas and Gasol i ne  Engines 

STAT IONARY and MAR I N E . 
" Wolverine" is the only reversible 

MarineGus Engineon the market. 
It is the )j�hte3t engine for its 
power. Requires no l icensed en· 
gineer. Ab.,oiulety sate. Mfd. by  
WOLV E R I N E  MOTOR WORKS, 

12 Jluroll Strcet, 
Gl'aDd Rapids, lllich.  

H I G H EST EFFICIENCY 
attained in the 

STOVER 
GASOL INE  

E N G I N E  
The best i s  always cbeap

est. Write ICYI' prices. 

STOVER E N G I N E  WORKS. F R EEPORT, ILL.  
-------------

Dynamos-Motors. 
Dynamos for Electric light... 

g��t!.
5 tlo���'sn¥ot,? ��g��'}

ht
�iJ� 

�?�:tS CI��s �acf,'1 n�� ';i1.�de� 
construction and fully guaran
teed. Send i'or descriptive 
Bulletin. 

ROTH BROS. & CO .. Mfrs. 

88-92 '(;i.{��,::,g�NI��
e
tJ. S. A .  

B U I L D  YOUR O W N  E N G I N E .  

Shade fixture, adjustable window. C. P. Thomas. 650.027 
Sbaft. vehicle, H. H. Uckotter . . . . . . . . . . . . . . . . . . . . . .  &I!UI6� 
Sbampoo apparatus. electric, Doersch & Crans-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1>19.917 
Sharpener, disk. Stubcnre & Berndt . . . . . . . . . . . . . . . .  050.]58 
Sbearing machine. rotary. Silley & Bacon . . . . . . . . .  OOO,0b4 
Sheep shearing machine. E. Becker . . . . . . . . . . . . . . . .  650.071 
Sheet delivery mechanism. \V. Scott. . . . . . . . . . . . . .  649.957 
Ships or boats. const.ruction of. D. ro. Martens .. . .  ti5O.;'�iB 

��g���
k
§�: ��:��� �ho��l�baw . . . . . . . . . . . . . . . . . . . .  6t�l.m7 

Shutters. electric relenstng device for. J. Hues-
ton. . . . . . . . .  . . . . . . . . . . . . . . . .  . .  . . .  649.00.3 

i5iguuJ. See Railway signa1. 
Skirt slIpporter. W. Hill . . . . . . . . . . . .  . . . 650.148 
Snap. safety barnes�. J. Compton . . . . . . . . . . . . . . . . . . 650.230 
Soda fuuutnins. Imeumatlc sirup jar for, C. N. 

Cbadbourn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.](i6 
Solderillg muchine. \Vinsol' &. Smith . . .  . . . .  . 650,289 
Solderinll tool. self heHtin�. E. L. Barber . . . . . . . . . .  650.1 63 
Spike. J. Henlli"an.. . . . . . . . . . . . . . . . . . .  650.248 
Stancbion. J .  K. \'Yilcier.. .  . . . . . . . . . . . . . .  . . . . . .  ti5O.15t1 
Static induction ,lZenerntor. 1:t. V. Wa�ner.. 600.141 
Steum rebeater. A. l-t. & W. 'r. Marsh . . . . . .  . . . .  650.111 
Steam Rhovel. \Y. Shannon.. . . . . .  . . . .  . . . .  . . 650.198 
Steel'inll mechanism. vessei. K. A. Posse . . . . . . . . . .  H4!).H4!l 
SlOBe or ore cru�ber�. operutinl'!" mechanism for. 

W. H. Baxter .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (;,50,121 
Stopper. See Hottle stopper. 
!;tornge cell. �'. W. Barbofl' . . . . . . . . . . . . . . . . . . . . . . . . .  H50,219 
Store goods lifter und ladder. combined. O. L. 

Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.965 
Stovepipe bolder, G. A. Hig�ln . . . . . . . . . . . . . . . . . . . .  65O.HZI 
Stringed instrument pick key. J. C. St. John . . . . . .  fl49.!l64 
SubmArillQ pipe layin,lZ. nppnratu8 for. B. "V. 

Phillip. . .  . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  1;.;0.134 
Swaging machine, �'. V. Whyland (rei�sue) . . . . . . .  l l ,82fl 
Switcb. See �lectric swit.ch. Electric motor 

sw1tch. ElectrIcal sw1tcb. R81lway �wlt.ch 
SWitch actuatlll,lZ mechaDlsm. S. Nash . .  . . .  6.;0.092 
Syringe, J. S. MarmaduKe. . . . . .  . . . . . . . . . . . . . .  650.080 
Syrin.2'e case. hypodermic. C. \Vitkowski . . .  (l5O,348 
Syringe, hypodermic. A. S. J .  Stovall . ' 650.203 
T·lrons. connectmSZ', L. RroussRs . . . . . . . . . . . . . . . . . .  000,299 
Table. See BIlliard lable. 
'['apper, beer. w. Preston.. . . . . . . . . . . . .  .. . . . . . . . . .  65O.:l.'>n 
Target. movable, R. B. Hamel. . . . . . . . . . . . . . . . . . . . . .  U50.OUS 
Tel

ifi��gre.�.��: . ���?��'���� . .  �j.���l�� . . �l.����� •. ��' . .  �'. G49.�'4 
Telegraphic sounder. A. A. Dittmnr . . . . . . . . . . . . . . . .  650,172 
rl'elegraphy. apparatus employed in wireless. G. 

Marcon!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U50.I09, 650.110 
Telegraphy, recorder tor rapid automatiC, C. }l ... . 

[{odde .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.000 
Tele�rapby. space, J. Kilsee . . . . . . . . . . . . . . . . . . . . . . . .  650,205 

T
e
ljf.���?b������� .�

i
.�I.

l
�
l
. ��� .������ . .  l.i.��� . .  ��: .�: 64�.959 

Tentering machine, R. E. Smith et al . . . . . . . . . . . . . .  650.202 
':r�rpinol, maKing ozonized, A. Verley .. . . . . . . . . . . . .  650.347 
Tnermo·electric pile. L. Gottsbo. . . . . . . . . . . . .  . . .  65O.Ob'2 
Thresber, H. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,253 
Threshinjl machine grain elevator. Lee & 

Stuckel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.992 
Ticket machine, C. D. Grimes . . . . . . . . . . . . . . . . . . . . . . .  6.1O.J74 
rllile construction. C. F. Buente . . . . . . . . . . . . . . . . . . . . .  650.072 
'llile floorin'!'. C. }I". Buente . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.0i3 
'l'iJe. protect ive hollow illuminatin. J. \Yhtte . . . . .  650.2OfI 
'riling a.nd· pavinJ/. IiJlht admittin�. E. F. Smith . .  IW9.!ltl3 
Tire ti�hLer. 1. Al laman .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f,so.142 
'robacco cart, M. �'. Parham . . . . . . . . . . . . . . . . . . . . . . . .  650JJll9 
Tobacco pipe cleaninp: apparatus, J. & If. W. A. 

Hodge .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65O.24f1 
'l'orcb. marine. W. J. Wllson . . . . . . . . . . . . . . . .  65O,210. U50.:18S 1'oxin. obtainin.2' tuberculosis. G. J .. andmann . . . . .  64H.!l38 
1'oy racill,2" I{ume. coin freed, ('. Middlebrook . . . . .  fi5O. 112 
'I'oy, soundfllJl, L. [{nott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.10.048 
f�:����I��!.lt; �:���:,�u\\r�il�r.��.������.�·. : ·. : : : :  �:�� 
'I'rimmer. See Dental trimmer. 
1·ruck. J. H. Hod"es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.9HZ 
1'1 uck. CRr. B. �. Gou�hnour . . . . . . . . . . . . . . . . . . . . . . . .  U.;o.J2S 
'l'ruck. casket. N. B'. Purcell . . . . . . . . . . . . . . . . . . . . . . . . .  649.951 
'l'ubes. machine for forming sheet metal, A. 

Scbwartzbauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.99G. 
Twyer for stenm boiler furnaces. S. J. Smith ... . . .  650.36'2 
'.rypewritinJi! machine. Falrfleld & Drury . . . . . . . . . . 649.921 
Umbrella, foldln". C. H. Ely et al .  . . . . . . . . . . . . . . . .  H50.00t 
Umbrella or Pllrasol fun attachment, O. Beseler . .  H50.223 
Underren.mer . .E. A. Hardison . . . . . . . . . . . . . . . . . . . . . .  650.147 
Vacunm en,.dne. G. E. Hesse . . . . . . . . . . . . . . . . . . . . . . . . (i.50.3.'>5 
Valve. '1'. S. MHrtin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fl5O,259 
Valve. qui('k action triple, \V. B. Mann . . .  650.0)7, G.-\O.Olls 
Vehicle chnflnJi! iron. J. P. Hagan . . . . . . . . . . . . . . . . . .  H.iO.240 
Vehicle fnn attachment. \V. S. Robin!lon . . . . . . . . 650.191 
Vehicle runnin'!' �ear attachment, II. I •. Bassett . .  f)'�.O:n 
VelOCipede. 1£. Mucbow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I''iO.:J:Jii 
Vendin� nPPllrntus. coin freed liquid. R. Kann . . .  &H.I,!).)6 
Ventilator. See Hefrhrerator car ventilator. 
Yessels. device for locating sunken. L. Brennen .. flo1O.29R 
WaJ/on bed boistinJ[ 8opn.ratlls. W. Southern . . . . .  1i.·)O.R41 
WaJlon body rai�er. H. C. Stout . . . . . . . . . . . . . . . . . . . .  650.2R] 
\Va�on brake. aut.omut.ic, E. Skaar . . . . . . . . . . . . 1),10,278 
Wagon jack. J. A l ien.. . . . . . . . .  . .  . . . . . . . . . . . . .  64f1.Rll5 
Wai�t, appnreJ. H. 1 .. • . Duke . . . . . . . . . . . . . . . .  , . .  , . . . . .  64!J.9S0 
Washer. See Bott le wilsher. 
\Vatch balance stllff. J. A. Anderson . . . . . . . . . . . . . . .  650.lfi2 
Water closet. H. S. Maddock . . . . . . . . . . . . . . . . . . . . . . . .  (.;o.IP4 
Water heuter, R. S. Lawrence . . . . . . . . . . . . . . . . . . . . . . tl5O.151 
Water heater. Pattison & Barlow . . . . . . . . . . . . . . . . . 6.iO.083 
Water lift. H. D. Cohnan .. . . . . . . . . . . . . . . . . . . .  650.167. H.50.lr", 
Water. purlfyinc . 11'. E. Bachman . . . . . . . . . . . . . . . . .  ltiO.2)6 
Weather Indicating device. F. A. Howard . . . . . . . . (;,;o. 1 4� 
Welding. electrIc. Lall(range & Hoho . . . . . . . . . . . . . . . 650,015 

(Cont\nued an pa(Ie sal, 

The Carlisle & Finch Co .. Sixth 

IMPORTED 

lllaDufactory Established 17'61. 
LEAD PENCILS, r.OLORtc.D PENCILS. �LATE 
PENCILS, WRI'l'HlG SLAT ES. S'l'E}<]L PENS, GOLD 
PENS, INKS. PEN(,IL CASI!;� IN SILYER AND IN 
GOLD, STA'l'lONllRS' RUBBER GOOI)S. RULERS, 
COLORS AND AR1'IS1'S' MA'I'ERIALS. 
78 R eade Street. New York, N. Y. 

lll annfactory Establislled 17'61. 

BELTING of Various Sty les, ELEVATO RS,  OONVEYORS'A: 
(;OA I >  �I I N I N G 'Uld H A N JJ L I N G  lllA C H I N E R Y .  . 

The J E FF R E Y  M A N U FACTU R I N C  CO., C O L U M B U SI O. 
I%T Send fo-r latest complete Cfltaloguf'. New York Branch, 41 Dey Street. ' 

American Sheet Steel Company 

Battery Park Building 

New York 

Manufacturers of all varieties of 

Iron and Steel Sheets 

Black and Galvanized 

Filter 
gives a continuous flow of pure 

water in la.rge or smaH quantities. 'l'he 
cylinder is made of Infusol'ial Ea1'th, 
which retains all minute germs aud impu� 
riUes. The cylinder !)an be easily reached 
and cJeanpd as often as necessUl'y, llnd 
taken out and boiled for sterlltzation pur
pose.. Rapid filtration and the purest of 

BERKEFEL;j"i'it'\'iItnJi�,d2 ()eda. St., New yo.k. 

SENSITIVE LABOR ATORY BALANCE. 
By N. Monroe Hopkins. This U built-up " laboratory 
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by any amateur S�iIIed in the use of tools. Bud It wi ll 
work as well as a $125 balance. The artIcle Is accom-
gt.."i:� ;:'t�:t;g:� w.t'�fi�I��:i���f���nfn 'Sat��� 
TIF!C AMERICAN SUPPLEMENT. No. 1 1 84. Prlce 10 
ce)lt.. For sale by lI1UNN & Co., 361 Broadway. New 
York City. or any bookseller or newsdealer. 

SUBMARINE TELEGRAPH.-A POP 

AUtOMOBILE 
A successful Acetylene Gas A u tomo

bile LaIn)., using the same patented system 
of generati· ,n that bas made tbe Solar JJi .. 
cycle Lam)) so successful. 

A utoillobile Ln.U1ps. to attach in center 
of dasb. $6.110 eacll. 

Cal·rio.ge Lallll's, $ 1 2.00 per pair. 
Dash Lalnp8, $1.00 pel' )ulir. 
rI'hese can be obtained at your dealers at 

tbis price, or from us. express prepaid. 
� Send f()r 0"" i/tttstraUd booklet. 

BADGER  B RASS MFG .  CO. 
Station X, Kenosha, Wis. 

- � 
.... - -. - - �� - PA't����I�:lle't,��fsWdiJ'n�?:�J:i a!g��:,.� 

b
It \��:id�' ra�� a����ifuP::''':3el� perfectly SAfe for famlly as well as sportsmen's use. Salls. centerboards. rudders. 

Packll LD amall cue. Send 6c. for catalOC. 50 eOllravlngs. ' !<ing Folding Canvas Boat Co., Kalamazoo,Mich.,U.S •. 
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Students :\re l3.u�ht by ('orrespondence 3.11 braIlche!> of Electricity at home from text books prepared by t!le best practical expert�, under tht: supcr\'islOu of able :md experl-ellced eleclrical cngiJlet:fs. Thomas A. 
����Jll ti!'�(10�ff!rsOUtl1elU:;!�l':��t 'o�:;;r���li: 
t.ies £01' advancement to-day. Wnt.!:! for 
our ilitereSlln�, free illUliLrated book. It 
will pom .. out the most profitablt! way to 
�:�l�I��c����f�ra::r!�l��e j�·�:fi�� sta��;bl� cash Ot in small monthly illstaRments. We teach also !\'1t:ch::l.uical Engineerillg, j','lecha.nical Drawing, etc. 

The EJect,rlcll. Engineer lll�tltute of Cor-
ref!Po,\�lee��e�ldl'8t[:���I,o�'e�e�.t�rt: 240 

L AWl!!S��I.��ct�e�co�m��i� 
Law C:ourses. Guarantees best In
structioneverprepared. Indorsed by 
students aod attorneys everywhere. 
Easy terms. Begin now. 

NATIONAL CORRESPONDENCE SCHOOL OF LAW. 
38 Norih Pa. St .,  Indianap(tlis. Ind. 

. 

T H E  Worceste r Polytechnic Institute, 
WORCESTER, �IASS. 

Courses of study in MechaDical, Civil and Electrical 
Engineerin� and Chemistry. 2OO-Dage catalogue, Rhow
ing' aJ5pOil!tments secured by gradu:!t;.es, tnailed free. 
Expenses low. 33d year. J. K. MAnsHALI,. Registrar. PREMO� 

'-CAMERAS 
Combine compactness with 
rigidity, and are made of 
bestmatel'ials in every part. 
'.rhe Lens and Shutter are 
sj:·pciall y  designed. '.I'hey 
can be secured on no other 
camera. 

Price $ 1 0.00 and upwards 

Automobiles-- • 
'The SC]ENT IFIC AMERICAN for May 13, 1899, ie: 

devoted mainly to illustration. and detailed de. 
scriptions of various types of horseless vebicles, 
'1'his issue also contains an article on the mechan . 
iCs of the bicycle and detailed drawings of an auto
mobile tricycle. Price 10 cents. 

'rhe following copies of the SCIEN'l.'IFIC A1\IER
leAN SUPPLEl\I�NT give many detail�, of Auto
mobiles of different types, with many il1ustrations 
of the vehicles, motors, boilers, etc. ,}'he series 
make a very valuable treatise on the subject. The 
numbers are : 732. 979. 993. 1053. 1054. 1055. 1056. 10M 
1058. 1059. 107.> • . 1078. 1080. 1ll82. 1083. 1099. 1100. 1113. 
1122. 1178. 1195. 1199. 1206. 1210. SUPPLEMENT No. 
1229 contains a highly interesting article JZiving 
fuU data as to operating costs of horse and eJectric 
delivery wagons in New York City. Price 10 cent·s 
each, by mail. For sale by aU newsdealers or 
address 

M U N N  &. CO. P u bl is h ers, 
3 6 1  BROADWAY. N EW YORK. 
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carbide pot is marked so the quan-
tity is easHy /laug�d. ' 

THE EASIEST LAllIP to 
ligbt, because the water feed is 
p�r1'ectly controlled by a lever. 

THE EA�IEST LAllIP to 
clean, becaus-e thp. reflector and 
its glass prote<:tor are removable 
by Slmply preSslOg a button. 
D O N 'T F O O L  WITH OTHERS 

or Send. for Catalogue. 

Mi l ler & Co., 
M E R I D E N ,  C O N N .  

J ,"utifi, jUlt.ti, .. u. 35 1 
Wells. automatic casing perforator for deep. E. 

A. Hardison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.318 
Wells, automatic dumping baUer t'or deep, E. A. . Hardison. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  650.317 
Wheel. W. �'. Moss . . .  . . . .  . . . . . . . . . . . . . .  . . . . . . . .  650.264 
Wheel brake. G. Cattaneo . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.228 
WiudroW, A. E. Benson . .  . . . . . . . . . . . . . . . . . . .  650.032 
\Vindmill. MJ. If.verson .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.041 
Windmill. C. H. Herod. . . . . . . . . . . . .  . . . . . . . . .  . . .  650.01 1 
Window. J. Horsfield. . . . . .  . . . . . . .  . . . . . . . .  . . . .  . . .  650.356 
\\rindow. Knisely &. Horsfield . .  . . . . . . . . . .  . . . .  650.047 
Window fastener. J. H. MJdwarc}s. . .  . . .  . . . .  650.0:>9 
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Urdway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti5O.26� 
Wooden surfaces. decorative treatment of, H. 

Buy ten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.978 
Wrapping machine, A. Smith . . . . . . . . . . . . . . . . . . . . . . .  650.27� 
Wrench. :See Pipe wrencb. 

DESIGNS. 
Arm rail, A. C. Kinzing-er . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.i04 
Axle for wagons 01' carriages, rear, W. H. Emond. 32.7IJ; 
Bath Lub. \tv. J. J. Bowman . . . . . . . . . . . . . . . . . . . . . . . . . .  i12.i13 
Batb tUb. W. C. Peet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  32.712 
Bicycle crank and sproket wheel. C. Allmun . . . . . . .  32.702 
BICycle lamp bracket .. C. K Smltb . . . . . . . . . . . . . . . . . . .  H2.�99 
Bottle guard. K \V. Morl:!unt.baler . . . . . . . . . . . . . . . . .  :12.681 
Cbair. dressillg, W. W. POLIS • . . . . . • • • • • • • • • • • • • • • . • . .  3..!.714 
Dental cabinet. \>V. E. Harper . . . . . . . . . . . . . . . . . . . . . . .  32,715 
Dial face. L. W. BaldwlII . . . . . . . . . . . . . . . . . . . . . . .  32.683. 32.684 
Gas

�::a��s.P��rl�
l
�l!�\��I����� .��. �.i�.� .�� .���.�.�&-, 32.696 

Gasket or packing' for joints of pipe or other ap-
paratus. Merwartb &, Conlill . . . . . . . . . . . . . .  32.mn, 32.698 

Hinge member. J. ji'. Coliins . . . . . . . . . . . . . . . . . . . . . . . . .  32.6!J13 
Hin�e member. gate, S. '1\ Cast . . . . . . . . . . . . . . . . . . . . . .  32,694 
Hoox. clip. A. H. Killcey .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.6!1O 
Hook or rack, IHlt. C. E. Hubbard . . . . . . . . . . . . . . . . . . .  a2.ti89 
Horsesboe pad. W. Killion . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.706 
Hose nozzles, support or holder for garden, J. C. 

I,udell. . . . . . . . . . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . . . . .  32.6�1 
Inkstand. S. M. Hosin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.682 
Label. N. Witsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :{2.675 
Lamp'sbade or ... !lector, O. A. Mygatt . . . . . . .  32.685. 32.680 
Muffler pattern. L. Orwah . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;{2.71i 
Plow pOint, rI'. 1\. Womack . . . . . . . . . . . .  a . . . . . . . . . . . . . .  32,707 
1{adiat.or. J. }1'. 'l'bompsoll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :)2.710 
�i��g6ia�

e
r. 

S
A?i·����

l
b�· . .  ·. : : ·. ·. : : ·. ·. : :·. ·. : : · : :  : '. '. : : : : : :  �:IM 

Skirt banger, M. A. Heimann . . . . . . . . . . . . . . . . . . . . . . .  32.688 
Spoons. forks. etc .. hRndje for. J. Smith . . .  32.676 to H2.6bO 
St.ove tire pot. A. B. Clunies . . . . . . . . . . . . . . . . . . . . . . . . . .  32.709 
Stove top shelf. J. S. Van BurelL . . . . . . . . . . . . . . . . . . . .  32,708 
'I'ruck frame, P. M. Kling . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :{l.705 
rl'ypewriting machine top plate. J. li'elbe). . . . . . . . . .  32.687 
Velocipede crank arm. (j'auber & Price . . . . . . .  ;,'2.700, 32.701 
Wasbboard. J. M. Davidson . . . . . . . . . . . . . . . . . . . . . . . . . .  0"2.711 

TRADE MARKS. 
Aluminium. C. W. J,eavitt & Company .. . . . . . . . . . . . .  34.686 
Bakery products, certain named. Fleischmann's 

Vienna Model Bakery . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.r068 
Blood purifier. E. B. Hupman . . . . . . . . . . . . . . . . . . . . . . .  34.679 
Blood purifier. C. Kerr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.680 
Canned goods. preserves. and condiments. Erie 

Preserving Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.66'9 
Cement and plaster, Acme Cement Plaster Com. . . . pany.. . . .. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  34.685 
Cleaning and polisbinl< preparation. J. M. Ball .  . . .  34.684 
Cleaning and polishing windows and glassware, 

mixture for, J. W. Green . . . . . . . . . . . . . . . . . . . . . . .  34.68., 
86rr��s �'n�' c�J'.

i
.
t
�iiiett: peabOdY &' COmpany: : : :  �:U� 

Dairy products. ct?rtatn named, Anglo·Swiss Can. 
densed Milk ·Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �4.670 

Fabrics. textile, Reuter, Brockelmaull & .  Com· 
pany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.664 

Fiber. certain named receptacles tor, Walrus Fibt?r 
Manufact.uring Company . . . . . . . . . . . . . . . . . . . . . . . . .  34,689 

Hair ' resLorat.ive preparation, If. P. Kern Cbemi· 
Haj�

a
��iN�

p
�� 'skin ' iotlc;ri: ' E: ' Aivlire�' &. 'Com: 34,6i8 

pany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.677 
Linen crash toweling. Stevens Linen Works . . . . . . .  34.66-' 
Medicine for certaiu named diseases. M. it. Game. 04,681 
Milk. condensed, ('ollsumers Preserved Milk Com· 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.671 
Oil products. cod liver, E. Wadbam . . . . . . . . . . . . . . . . .  34.6i4 
Paper. certain named. J. 11'. Lester . . . . : . . . . . . . . . . . .  ::W.665 
PhotoJZrapbic materials. G. Gennert . . . . . . . . . . . . . . . .  34.006 
Pl"illtin� machinery. color. P. Orsolli . . . . . . . . . . . . . . . .  :>4.600 
Remedies for certum named diseases, 'V. II'. Wi)· 

liamson. .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,GS". 
Slate. certain named articles manufactnred from. 

Carbolane Slate Company . . . . . . . . . . . . . . . . . . . . . . . .  M.1iB7 
Soap. Citru. Soap Company . . . . . . . . . . . . . . . . . . . . . . . . . .  34.675 
'l'ea. J. B. Wbite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :14.672 
'}'ires, rubber, Goodyear '1'tre and Rubber Com· 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.688 
Toilet preparation, Ward & Cresswel1. . . . . . . . . . . . . .  ;)4,676 
1'ypewriter supplies. certain named. Crescent 

Typewriter Supply Company . . . . . . . . . . . . . . . . . . . .  34,667 

LA BELS. 
U Admiralty Whisky," for whiSky, Wittemann 

Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.MB 
" Athlete Whisky." for wblsky. Wlttemann Brotb-

ers .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,555 .. Burbank's Embossing Composition," for an em· 
•. c�����o�����
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7,567 
compounds. Wittemann Brothers . . . . . . . . . . . . . . . .  7,557 

.. Cognac Brandy," for brandy. Wittemann Broth. 
ers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,558 

. •  Columbia WhISky." for whisky, W ittemann 
Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.552 

.. Dragon Pure Rye," for wbisky, Wittemann 
Brotbers . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,553 

•• Eddysilk." for dry goods, Eddystone Manufac· 
turing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,542 

" Eureka Eye Water," for eye water. F. M. An· 
drus. . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  7.563 

.� Eureka Hair Rest·orative." for 1\ hair restorative. 
Eureka Hair ltestorative Company . . . . . . . . . . . . .  7,564 

" Howsilki," for cotton fabric, Sweetser, Pem· 
brook & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,543 .. IOlla," for cotton linin�s. Millville Manufactur· 
1Dg Gompany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,541 

.. Kentucky Whisky," for wbisky, Wittemann 
Brotbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.556 

.. LightIliug Po1ish for Precious Metals;' for a 
polish. I( Enllist . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,568 

' " Lightning Tire Ifluid," for a tire fluid. M. H. l!"ay 
.. L�yc���d!r for 'tap'e: Krout' &. 'Fite' Manufactiir� 7

,
5
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" MOllopolitan Mantle," for mant.les. M. G. Wein-
bere: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,545 .. Neptune Club Whisky," for whisky, Wittemann 
Brotbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.554 

.. Neva." fur linings. MiJJvi1le MunufllcturingCom. 
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 7.540 

Old St.uck Port Wine," for wines, Wittemann 
Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,559 .. Pearl of Myrrh." for a toilet wash. S. C. Merrill . .  1,56;) 

• •  PlUto." for natural sprlllg water. Henry Drug 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.500 . . Premium Whisky," for wbisky. Wittemann 
Brot hers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.551 .. Schenlf!Y Club." for whi�ky. W. C. Gundelfin�er. 7,547 .. Suu �hine Liquid Bluing." for bluing. Dougher & Brecbet . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.566 

.. rl'he Converse Cure." for a medicine, Converse 
1'l'eatmellt. Institute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,562 

" Triumph Whisky." fol' whisky, Wit.teman Broth. 
ers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  7.549 

•. (26c) Twent.y·five Cent Chill Cure." for a medi
cine. Mayfield Medicine Mauufacturin� Com· 
pany.. . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,561 

•. Victory Whisky," for wbisky, \Vittemann Broth-
ers. . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.5.\0 

PRIN rs. 
, . Harper Dental Cabinet," for dental cabinets, G. L. 

Port & Company ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  226 

A printed copy of the speCification and drawing of 
any patent in the foregoin/Z list. or any patent in print 
issuen since- l8t);l will be furnished from this office for 
10 cents. in ordering please state the name and number 
of the patent deSired. ann remit to :Munn &- Co .• 36] 
Broadway, New York. Special rates will be given where 
a large num l?er of copIes are desired at, one time. 

Canadian patents may now be obtained by the in· 
venturs for any of the inventions named in tbe fore 
going list, provided tbey are simple. at a cost of 140 each. 
If complicated tbe cost will be a IitUe wore . . For fu]) 
lnst·' .... uctions address Monn & co., 361 Broadway, New YorlL. Ot.ber fORiiD pe,t.eDt.a mQ &lao be Qb� 

A Goodform Closet Set, • 
will make your closet look like this picture. Try it six 
months. Money back then if you say so. 

LADIES' SET-12 Garment Yokes, 12 Skirt Hangers, 2 Shelf 
Bars and 2 Loops. (See loop on door.)  

MEN'S SET-12 Garment Yokes, 6 Automatic Trousers Hang
ers, 2 Shelf Bars and 1 Loop. 

Sets, $3.00 each--two in one shipment, $5.50, express paid. 
Our Trollsers Hanger is much prized by gentlemen; sample 
30c. ; 4 for $1.00;  6 and 1 Loop, $1.50, prepaid. 

Sold ill first·class dry goods store� and by r:lotbiers nnd furnishers. If 
you cannot. buy them from a dealer in your town. remit to us. Mention 
your dealer's llame. \Ve sp.nd free an illustrated descriptive booklet. 

CHICAGO FORM COMPANY, 101 La Salle Street, Chicago. 

WHY doesn'tJonesgetdowll to busilless 
.,..(;If�. �\��� �g� $�&r Ub�!(�i�]����l'f�� P R O POSALS. 

·running a puzzle department ? 
THE AMERICAN SEi1�EJ>ffire���g�tt�t�J���e

B
:ngr!e��V;ng 0\;: $ 1 0  TYPEWRITER trict. Post Office BunNing. Baltimore. Md .. until 12 

is as well made as tbe hi£!Dest· . ?��O�e �at�i:I!4a���\:ggr 
t
6!

e
�IP�i�a�'n���s

f
s���1��; priced machines, but more sim· the erection and delivery of the Hooper Island Light. pie. It bas stood the test; !:Ieven house. Md .. in accordance wilh plans nnd specificatil lns. b:�t;��3������J����free. copies of which, with blank propm�aJs and otber infor

American Typewriter Co m pany. malion. may be bad upon application 'to 
"33.000 IN US'E." S.207 Broadway. New York. W. A. JUNES. Lieut.-Col.. Corps of Engineers. U. S. A. 

Sieve Attachment for Eaves-'l'roul/:hs. Prevems I CE !��Cd!m:.�', �r��jl�rn:l�tnlil'H:Vir�t:" 
b
e
r�;��t�t��

b
�:sii�:i�

a
�t�

g
:����_\��u���

g
�ad!l�� ll�-'G. CO., 899 Clinton Street, Milwaukee, Wis. 

tin al cost of 2 cents per foot and greatly increases the 
durability of the trutters . . Keeos cistern water fl'ee h'om 
contamination. Patented February 20, 1900. Patent for 
sale. A �ood side Une for manufacturer of tin or wire 
goods. JOHN L. MAR1'IN, invenvor, 'l'tptonvllle, Tenn. 
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invention is probably patentable. Communica· 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing paLents. 

Patents taken through Munn & Co. receive 
special notice, witbout charge, in the 

Sci�ntific Jlm�rican. 
A handsomely i llustrnted weekly. J .. argest cir· 
culatlon of any scientific journal. · Terms, $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & CO.36 1 Broadway. New York 
Brancb Office. 62a F St .. Wasbington. D. C. 

T U R B I N ES ISr Send for Circular "M." 
J AS. L E F F I; L  & CO. 

Spriilgfielcl, OhIO, U. S. A. 

I���� !TYPE W H EE L S. MODELS L E X PERIMENTAL WORK. 6MALL PMtHlltERY NOVELTIES 8. ETC. NEW ':Of' STENCIL WORKS JOO NASSAU 8! N.Y. 

S A W  H A M M E R I N e 
instructIOns. Prepaid on tria.). ON L Y to flIers of ex· 
perience and mill owners. AHNER. J .. umberton, Miss. 

I N V E N T I O N S  P E R F E CT E D . 
Accurate Model and Tool Work. Write for CircuL r 

PARSELL & WEED. 1 2 9 · 1 3 1 "Wesl 3 151 St. .  New Y c r � .  $75 Month and Expenses; no experience 
needed; position permanent; Belf-seller, 
PEASE MFG. Co., Stat'n lO.Cincinnatl. O. 

MODELS & EXP E R I M E N T A L  W O R K .  
Inventions develuped. Special �Iachinery. 

E. V. BAILLARD. Fox 8ldg . ,  Fran k l i n  Square. New York. 

D'AMOU R  & LlTTLEOALE MACHINE CO. 1 3 0  W O R T H  S T  . . N E.W Y O R K .  
lliake Model8 of Any lliachille t o  Ord" ... 

Ninety per CAPE NOME GOLD output will b e  dredged 
cent of the out and saved by 

KROGH'S CENTRIFUGAL SAND PUMPS 
and Drake's Amalgamators. 'l'he only machines t.hat have stood tbe most exacting tests of practical miners. 

KROGH MANUFACTURING CO. �:�e��e:!e:�;sg�ifJ�j.:,an Francisco. 

In daily operation at the works. Builders of modern lllINING, DRAINING and IltRIGA.TION 
lllACHINERY of blghest efficiency. or Send for Descriptive Catalogue: 

Agents 

Why 
Not 

The Standard. 
The only .. Dripless " 
Tea and Coffee btl'ain· 
era No drip to soil lin· 
en. No f a l l  i n g otf. 

Wanted �c
�:�Jlb�
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. 
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8tulldnrd Strainer (Jo . 
Dept. K. 37 M a i d  e n 
Lane. New York. 

Make Rubber Stamps ? 
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Chicago. Simple process. Large profits. C/;.-culm·s free. 
Barton Mfg. Co . •  Dept. A. 338 B'way. New York, U .  S .  A. 

M E R ITORIOUS I NVENTIONS 
flnanced or patents sold outrigbt. Capital furnisbed 
for JZood eonl erprises at 5 per cent. Stock companies 
formed and influential directors procured. Stocks and 
bonds sold. We transact all husiness all commlssioD 
strictly. No advance fees. PE'l'ER WHITNEY, 100 
Broadway • .'lew York. 

MEDIUM-SIZED AUTOMATIC 
or similar machinery built to order. Our facilities and 
experience in this Hne are �xceptional1y advantageous. 
:r ���
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Incorporated, BaltImore, Md . 

Magneto for Gas or Gasoline Engine Igniters 
No butteries used. Self.ll1bricating bearings. Dust 

�i�1 ::!�s����k���:hipB;h�hH��s�lf�\l��1�A�::�e� 
FOR ONE YI::A){. Send for circular and price list. 
GI])])INGS & STEVENS, Rockford. III. 

BOYS PAPER FREE if you will send names 
. of&boy friends over 12,)eaI'8ct. 

age-we will send you the Star for3mon�l�s 
free. (ir�atest boys' paper published. Address w,th 

stamp. THE STAB. ])ept. 84, OAK PARK, ·ICLS. 

FO R SA LE. 
'l'he entire plant of THE UNITED STA'l'ES PI!'.' ('0 • 

10cated at Seymour, Conn., on the line of N. Y., N. n. ,\;, 
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For full particulars and price address 
UNITED STATES PIN CO .. 

________ 
O_r_._O_L_]_�_· _L_. DIBBLE, Seymour, Conn. 

FOR SA" OR RO" " '. 

� Pauut Right No. 815.537. The mOlt .
'

, 
. 

oamplete Street Sweeper ever Invented. , 
gathers aud lele(lll tbe fiDe hom tbe ' '. ... no. nu'ti .... 'Impl, and du",bt •• �= . 
,., fortune for the right man or a com- . � . 
�i.a ,:,�eSll.1ie;Ort��.U�UY' -

Copyrights For Sale. American and British. on 
t��:;;�!� 

C
t��tg:.

r 
�i��":n 

tb
�u�

e
�:�.

d
��':>!t�

n
����

t
�l 

Movable Feasts and of New and Full Moon tor any year. 
A. KIRKGAARD. 132.; Rape Street. Denver. Colo. 

W A NTED.-A thorougbly competent pattern-maker • 
one who is a good drau�btsman, experienced in tbe 
manufacture of Cast Iron Heating BoiJers, and who can 
handle men. A. R. C .• Box 773. New York. cil,�r�!!�ru!�!l�� ?:l 

.&; Supp,te8. write for cataJog, HD 
illustratioDs. FItKK; it gives in. 
formation for musicia.ns and Dew 
bands. LYON & H EALY, . 

811 "dam. St.. (JUWAGO • 

Alol's P. Swoboda Teacbes by mall. with 
perfect success, b i s 
onginal and scientiflc 

methf)d of Pbysiolo�cal ExerCise, without any apparatu3 whatever, 
and reQuiriD� but a few minutes' time in yOUl" own room just before 
retiring. J3y this condensed system more exercise can be obtained 
in ten minutes than by any other in two bours, and it is the only one 
which doef'\ not overtax the beart. 

H is the only natural, easy and speedy method for obtaining per· 
fect health, pbysical development, and elasticity of mind and bcdy. 

Perfect Health means an absolute freedom from nwse ailmen(,s 
which a well-informed mdnld knows m'e dil'ecthl 01' indirect.ly due to a 
lack oj properly ar·ranged exercise. 

Pupils are of both sexes. ranging tn 8g-e tram fifteen La eighty· 
six, and all recommend the sy stem. Since nu two people are in 
.the same pbyslCal condition individual instructions are given ' In 
eacb case. 

Write at once for full information and Booklet, con�aining indorse
ments from many of America's leading citizens, to 

ALOIS P. SWOBODA, 
34-36 Waahington Street. Cbicaro, Dl. 
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�mj(tGAFt5 
-M A D E  AT K EY W E.STJ-! These Cigars are manufactured under 

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

CORTEZ CIGAR CO., KEY WEST. 
�","",..., ....... ",-.J 

J c itutific jtutticau. 
f-_u�.nyou·pij WDowubi'Iii8i_j� 

in many caaes when you buy vehicles and harness from the agent or 
"",,_-.,d ".e&vl,,,er,' �t����:��} �i::i-�E:���?:�u,;�h�: f7\ O:t�f:'O:; and 65 styles of harn6ssandsell thE.'lml9} direct trom our factory at 

No. !U-Drlving Wagon. H .. "Lon�Dist- WE HAVE NO AGENTS 
:b:f�' =�":�:dru:!u�:i!:rin�rI��h You pay a profit to nobody except our man.. . 

8hafts,860. Same as others 8811 for ItO to aDO ufacturing profit, and you get positively the 
more � our price. !:iTf b���nW�;:t:rr�F�h:���� ���o::: .. 

_" 
«et the be8t pO�81ble select,lon. Our large Ii •• 85-SlDafe Boggy 

illustrated Catalogue contains cuts of everything we ma.ke. Remember tba.t we ship HarneaPrioe wIth rubber 
our veWcles and harness anywhere tor examina.tion and guarantee safe delivery and tnmmtngs" II&. Good as 
warrant everything. retaile for '"  

, SEND FOB LtlBGE FBEE ILLVSTBtlTED CtlTtlLOGVE. 
ELKHART CARRIAGE . HARIIESS MAILUFACTURIIIG CO •• Elkhart.lndlana. 

JUNE 2 ,  1 900. 

THE MOVEMENT . 
IS WIDESPREAD. Jlutomobll¢ Pat¢nts �.A'� 

All the ci vilized 
world is now going 
H automobiling." 
It isn't a fad any 
longer but a lux
u r i o  u s  necessity. 
'To OWll & 

"" ""0=/'"  WI NTON 
M OTOR 

CAR RIAGE 
Price $1 ,200. No A gents. W�p.6��1�n�to�� 

the times and tbe requirements of good society. We in 
the social swim yourself. It is easy to operate and con
trol, perfectly safe and economical. Hydro-Ca.rbon 
system. 
T H E  WINTON MOTOR CARRIAGE CO . •  Cleveland.  Ohio.  

Eastern Department, l20 Broadway. New York City. 

TO 
PROPllRTY 

AND 
LOSS·Op· LIfe AND 

INJURY 
TO' PERSONS 

ntW �tntury 
The machiue that does better work with 

less fatigue than any other. 
That has a velvet touch and every pos

sible conveldence. 

� Catalogue free-send for it. 4il\l. 

A M E R I CAN W R ITING MAC H I N E  CO. 
302 BROQOWAY, N EW YORK. 

M A T C H  FACTORY.-DESCRIPTION 
of an English factory. SCIENTIFIC AMERICAN SuP
PLEMENT I l 1  3. Price 10 cents. For sale by MUDD & 
Co. and all newsdealers. 

EASILY PUT O N .  
AND RELIABLE. 

HAS PROVED PERFECT 
F U LLY G UARANTEED. 

Coasting becomes so safe and easy you do it 
e.ery chance you get. Your feet on tbe pedals 
gives perfect control of tbe wbeel. Ladles' skirts 
.. eep down when co�sting. You can adjust it to 
any make of cycle. 

Our Acetylene Bicycle I�alnl) is superior in 
construction to any made. 

Illustrated pamphlet gi'l>ing detailed m,formation 
1'ega,rcling Brakp, and Lamp, sent on application. 

ECLI PSE  B I CYCLE CO.  
Box X, ELrIlRA, N.  Y. 

Exploitation £ompany. 
UNDERTAKES:-'l'he manufacture of .Automobiles 

and MotorwCycles. 'flhe examination of Automo
bile-patents. '1'0 enli�t capital 10r the development 
of inventions. 

FURNISHE!'1:-Speciaiists to make tborou�h examl· 
nations of patents. Experts to test motors and 
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consider and tD undertake the same. 
PURCH A SES :-AII meritorious patents, !lcenses and 

inventions relating to motor-cycles. motors, gears, 
automobiles and their parts. 

Automobile Patents Exploitation Company, 
F. B. Hyde, Secretary. 

2 7  Will iam Street, New York, N. Y. 

New E;ngland. Watch Company, 
87 .Malden Lalle, New York. 
149 StaLe Street, <':hicago. 

L��� 
8 I All varietIes at lOwest prIces. Rest Kailroad 
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t��' ca OS Sewing llachines, Bicycle •• Tovls. ere. Sav" 

Money. Lists Free. Cft I( ;AGO �'KALE Co •• ChiCago. lIl. The Sm ith Premier Typewriter Co. 
Syracuse, N. Y., U .  S. A. SAVAGE Hammerless Magazine Rifle 

S M O K E  L E SS The No. 4 

The most TP-liable and safest rifle ever 
manufactured. Shoots six different cart

ridges adapted for large and small game. 
iI'W' W"ite for Descriptive CatalOQ'lJAl A. 

Point Blank Range for Hunting. SAVAC E A R M S  CO. 
The Only Hammerless Repeating Rifle. UTICA, N EW YORK, U. S. A. 

QEORGE WASH I NGTON 
Electrified the nations and made his opponents take to 

TH E WOODS 
G EORGE DEWEY 

Electrified the world by making the enemy take to 

THE WOODS 
THE WHOLE WORLD 

FREE 

I s  electrified by the wonderful merit and popularity of 

TH E WOODS 
MOTOR VEH ICLE 

Write or send for illustrated Automobile Catalogue in colors, with descrip
tions, prices, etc. ;  or better still, CALL ON US 

G ratuitous instruction given purchasers of our Automobiles 

WOODS MOTOR 
VEH ICLE COMPANY 

545 t o  549 Wabash Avenue, Chicago 

Vanderbilt Ave. & 44th St. , New York 14 King St. , Torol1to, Ont. , Can. 

ECTRIC AUTOMOBILES Care, Construction and �peration,:' $"25, l'l , H. S. Stone &. Co., Publishers, ChIcago, III.  

Daus' "Tip -Top" Duplicator 
1 ·0 0 SHARP AND DISTINCT COPIES I N  BLACK 
FROM PEN AND 50 COPIES FROM TYPEW RITER 

NO ,V ASHING, N O  PKIN'I'ERS' I N K ,  NO S'I'ENCIL 
P R IC E ,  CO M P L E T E ,  $ '5' . 00 

SENT ON TEN DAYS' TRIAL 1'0 RESPONSIBLE PARTIES 
The Felix F. Daus .Dupl icator Co. (I nc:), I to 5 Hanover St. ,  New York 

" PiCA MOl D "  
ONE CENT ��'d
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YPU a "Gem" Safety Razor outfit for your 
trial. Keep tbe outfit 10 days. and if you 
al'e not satIsfied return it. Please forward 
references from responsible parties. 

A L U M I N U M  PA I N T .  
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roof. Durable. Easily Applied. Bicycles. 
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ets. Cars, StatIons, General Decoration, etc. Sample 
bottle. by mail. for 25 cents. 

The Gem Cutlery CO., 3 5  Reade SI.,  N. Y. T H E  AMERICAN PEGAM O I D  CO . .  3 3 9  B'way, New York.  

GE Small Motors 
Drive all  the machinery and tools in 

Tiffany & Oompany's Forest H ill  factory. 

O E N E R A L  E L E CT R I,C CO., 
C E N ERAL OFFICE, SC H E N E CTA DY. N. Y. 

YOST 
WRITING 
MACHINE 

The distinctive features of  tbe Yost Ma-
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durability are shown in perfection in the 
NO. 4 Model. 

Yost Writing Machine Co. 
N E W  YORK ·CITV. LONDON, ENO. 

Po'werf1l1, ltesponsive, 
Durable and Efficient. 

" The Reeves " 
Variable Speed 

Countershaft 
for securing any speed without 
���ra�ry ��a�E[:d 
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Cement Machinery. Experimental 
Machinery-in fact all kinds of ma.
cbinery requiring a change of speed. 
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lIE" Send f01' haniUiomely iUustrated. 
catalOQ'tW " S. A." f'ree. 

R E EV E S  P U LL E Y  CO. 
C O L U M B U S .  IND" U ,  S. A.  

CHARTER Gasol ine Engine 
USED ��\����i FOR ANY PUR POSE 

StRtiollnries, Portables, 
Engines and Pumps. 
ar State your Power N,eeds. 

(b¢ Cyp¢writ¢r Excbang¢ 
1� Barclay SI .. NEW Y O R K  
1 2 4  L a  S a l l e  St. .  C H I CAG O 
3B Bromfield SI.. BOSTON 
B 1 7  Wyandoite St . .  

KANSAS C I T Y ,  M O .  
2 0 9  North 91h S I  . .  

S T .  LOUIS, MO • 
432 Diamond SI.. 

PITTSBURGH,  PA. 
3 West Ballimore SI., 

BALTI MORE, M D .  
536 California SI. ,  

S A N  FRANCISCO. CAL. 
We will save you from 10 

to 50:1: 011 Typewriters of all makes. Send for Catalogue. 

JESSOP'S STE E LTHB\�rr 
FOR TOOLS, S AWS E TC. 

W � J E S SOP '" SONS t.:E 91 J OHN ST. NEW YORK 




