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REVIVAL OF THE SECOND-CLASS MAIL MATTER 

QUESTION. 

It is surprising with what. persistency fallacies Df legis­
lation, which we thDught had been forever Jaid to. relit, 
will ever and again rise frDm·. the dead,'and fltJ:ut, very 
much alive, thrDugh the halls Df CDngreSS., As·'bet.we�n 
the DrthDdDx !{host and the shades that baUnt: the 
assemblies in which the Jaws Df the cDuntry are :made, 
there is this difference.: that whereas the fDrmer has 
cer.tain clearly defined characteristics' in the way Df an 
elusive persDnality, clinging.cerements, and aredDlence 
Df the vault'-'and tile ,mausDleum, these legislative 
ghDsts will vary in shape, size, and character accDrdit:jg 
to. the idiosyncracies Df the .bill . in which they are 
clothed fDI' presentatiDn to. CongreSs. 

'1'he latest resurrectiDn of explDded theOl:ies has taken 
plaee·in the HDuse DfRepresentatIves,·and, under the 
P!lrsonal marragement Df Mr.' LDud, tbe chairman Df 
the' CDmmittee Dn PDSt Offices and PDSt< RDads. Mr. 
LDud' is a man with an idea, whD.fDr sevel'al Years past 
has been trying' to. p�suade'CDngress to. enact that 
idea, into. law., Mr. LDud has severa1. o.ther ideas, sub­
sidiirry:, to. the central Due, and they all relate to the 
co.nveyance Df seco.nd·Class matter thro.ugh the mails. 
While SDme Df them are harmless, Dr mildly beneficial, 
Dthers are decidedly retrD!{rade and perniciDus, and, if 
passed into. law. wQuld.seriDusly cUl·taii the usefulness 
Df that splendid institutiDn knDwn as the American 
Press. 

The, first prDvisiDn Df the bill, to. prDhibit sending as 
secDnd-class matter "pllblicatiDtls . putp.orting to. be 
issued periodically and, t9, Ilubscribers, but which are 
mej'ely bDDks Dr reprints of bODks;" is, we think, a gDDd 
Dne. It is aimed at, thDse publishers who., by IIp/itting 
a bDDkintD sectiDns and,mailing,t.hese sectiDns 'YitbDut 
bindings and apparently in second· class· fDrI,ll,. seek to. 
circumvent the law by mailing third·class matter at 
second·class rates. 

Having said this much in favDr of Mr. LDud's bill, we 
find little else that is nDt earnestly to be deprecated 
bDth by the' pu blisher and pu blie. III the first place, it 
involves the ,vicious principle Df local disqualification, 
by establishing a ZDne system Df clH\.rges fDr carrying 
pflriudi{lals, under which· the ,rate is to. be Dne cent a 
pound fDr the fit:St Dne thDusand'miles and· twO. cents a 
pDund fDr distances exceeding Dne thousand miles; Th is 
woald invDlve a lDcal discriminatiDn in fa,vpr Df central 
cities like·Chicago. and.St. Louis, .llwst. Df whDse.mail­
ing distances wDuld be within the ZDne, and against 
cDast cities like Philadelphia, New YDrk and San 
Francisco., a large pDrtiDn Df whDse secDnd-class mat­
ter, being sent beYDnd the ZDne, wDuld be charged do.u­
ble rates. 

Apl:u:t'frDm the questiDn of IDeal injustice, the bill is 
to. be cDndellined li;s a return to. an DId system that was 
in vDgue III the early days Df the PDSt Office and was 
IDng ago. abandoned for the present system Df Dne 
price fo.r aH distances. We thDught it was pretty Well 
understoDd that the intrDductiDn Df "penny pDstage" 
had prDved to. be the' mDst far-sigh ted and beneticial 
refDI:m ill the histDry Df the PDst Office. Mr. LDud 
evidently dDes nDt think so., and in tile unlikely event 
Df his ZDne system fDr secDnd-class matter becomiIlg 
law, we might reasDnably IDok fDr a further bill to in­
clude first-class matter a,s well. 

If it is well to' tax distance Dn a newspaper, why nDt 
Dn. a lettel' ? 

It is little wDnder that the PDst Office Department, 
whic:h surely shDuld be well infDrmed as to. the value 
Df'any prDpDsed changes in its laws, is DPPDsed to. the 
zon .. system as being retrDgrade in its spirit and im­
practicable in its Dperation. FDr the existence Df a 
ZDne system implies that nDt merely the' pDstmaster.s 
but practically every citizen who. uses the mails mus.t 
be aware Df the distance frDm every PDSt office in. t.he 
UIiitedStates to. every Dther Dffice, a I!mppositiDn that 
is Its;. r..idiculDus as it is illlPD�Rfu'le. 

The authDr of thIS perenni'al'bill,/which is startling­
ly varied in its pre_ent. presf'ntatiDn by the additiDn Df 
a ZDne tariff, is surely little acquainted 'with the mail-
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ing department Df a great daily Dr weekly newspaper, 
Dr he wDuld never have inserted. a clause requiring 
"publishers . _ . before depDsiting seco�J-class iuat­
tel' in the Pust Office to. separate the same into United 
States mail sacks Dr bundles, by States, cities, tDwns 
and cDunties, as the PDstmaster·General may direct." 
If the public is to. perfDrm Dne part (and no. small part) 
Dfthe duties Df the PDst Office clerks,- why-stDp·at,the 
sDrting? What about the canceling and dispatch-
ing? 

..• t. 

THE PROBLEM OF SAN FRANCISCO BAY. 

In CalifDrnia a rene-wal Df the Dld"agitatiDn against 
hyd�aulic mlllin,.( has been started by influential agri­
cultudt-!ts. It is asserted that the restraining dams 
built undel' the Camenatti act, fDr hDld'i��g back the 
debris Df the llIines, are int/ffectual and do. nDt fulfill 
the purpose intended, the r.esult Dften Df faulty CDn­
structiDn Dr deliberate indiff�rence to. the careful re­
quirements Df the law. Chinese are the principal 
Dffenders, and much litigation has been the result. 
FIDDds bave swept many of the frail structures, with 
all their accumulations of sand and rDck, away, and 
the cDnsequences ha\'e been the ruin Df agricultural 
lands andcthe increaSed shDaling Df navigable streams. 
Fifty years ago. 'be�an the disast.rDus filling up Df 
streams, caused by the general and unrestrained 
pursu·it Df hydraulic mining. No. estimate can be 
made of the quantities Df debris washed .dDwn by this 
prDcess, The, evil. results are visible in thDusands Df 
a(jres of fel'tile valley lands deeply cD\'ered Dver with 
sterile sands washed dDwn byfloDded,streams frDm 
the. mDuntains abDve. The area Df navigable waters 
Df the State is seriously curtailed. 

In 1849 the Sacrament-D,River was a clear and limp.id 
stre:am navigable fDr vesselS-drawing 1.7 feet Df water as 
fa1'.inland as where the city Df. E;\ae;ramentD nDW stands 
and fDr t.WD hundred miles further fDr vessels Df seven 
Dr eight.f�et,drallght. NDw. stealliers and barges draw­
ing tBDt. Dver three .and Dn� half feet can navigate the 
river at summer stages to. SaCllamentD, and out twenty 
inches if they are bDund to. Ried Bluff. The three 
fathDm limit, which in 1849 extended to. Sacramento., 
has cDntracted at the rate Df one mile per annllID fDr 
the last fifty years, alld is nDW at Part CDsta. 

The'SacramentD River is a stream having an a�.erage 
discharge Dfc600,000 cubic feet a minute. In 1849, Sui­
sun Bay, into. which the Sacramento. ana San JDaquin 

Rivers empty, was deep enDugh fDr any vessel at that 
time navigating the Dcean; and Capt, RiugDld, the 
first gDvernm�nt surveYDr to. chart these waters, incDr· 
pDrated in his repDrt careful directions fDr the guid­
ance Df square-rigged vessels navigating. this bay. 
NDw Suisun Bay is available Dnly for light·draught 
schDDners or. stern-wheel steamers. FrDm the begin­
ning it has been the I'eceptacle fDr untold quautities Df 
debris, washed into. it by the mDuntain streams. 

In San Pablo. Bay, e,ll19racing a large ai-ea west Df 
Carquillez Straits, the �hip chanu'el extendiug frDm 
t:!an Francisco. Bay t9 PDrt Costa, the:wheat terminus, 
which, in 1849, had a general width,Of two. and Dne· 
half miles, with an average depth Dt'three and one-half 
fathDms, in 1898 had cqntracted to. less than a mile in 
width and is cDnstantly shDal·ing. Thou;;,ands Df acrps 
Df land bDrdering Dn th,,! upper San Pablo, DnCe CQV­
ered at high tide, are now far abDve water line and util­
ized fur agricult)U'e. The east side Df Sau 1!'ranciscD 
Bay, against whi,ch the muddy currents Df the streams 
are drive,n by pr�vailing winds, SbDWS a decrease Df 
dt"pth and a,cDnstant onward march Df the shDaling 
limit. 

Mare Island straits, which early showed a depth Df 
from fDur to. six fathDms, were, until the presen t dredg­
iug Dperatio,ns began, impractic{lble even at the highest 
tides fDr ships exceerling' 19 feet in draugiJt. The bate 
t\eshlp,"DregDn," which draws 23 feet light, has never 
visited the navy yard Dn this,accDunt. 

Facts like thes!l are cited ,by agri('ulturists to justify 
the mDvement fDr altDgether abDlishing, hydraulic 
mjning, and it is admitted that unless measures are 
adDpted fDI' practically restraining the transfer Df 
debris frDm the mDuntain streams'intD the bay, the 
clqsipg Df the upper w�ters Df this magnificent stretch 
Df navigable water to. all'Dcean craft will result, 

FDr Dver twenty years, Dr 8ince the 'cessatiDn Df 
hydraulic mining, the streams. of CaiifDrnia .�ave 
nev:er, regained their Driginal limpidity, and are even 
now apparently bringing dDwn as. great an amDunt Df 
RDlid matter as ever. This is accDunted fDr, in part, 
by the vast rnD\lnds Df d�qris thrDwn DUt by early 
DperatiDns, which eve�tually find their way int() the 
current through the DperatiDns Df floDds. But the 
prDcess Df filling up the bay CDmes also. thrDugh the 
invDluntary ass.ijltance Df the agriculturists thems�lves. 
Scientific·investigatiDn demonstrates that the silt now 
flowing into. the bay is nDt ·frDm the mDuntains alto.· 
!{ether, but is. in great part, the sDii washed. frDm 
lands·plDwed fDr,agr.icllltllral pur-pDses. The very ele­
ment that so. cDnsist�ntly demanded and acllleved the 
destlructioQ,of.h¥.drauJie mining is nDW dDing that for 
which they.suecessfu�lydenollnced an interest which in 
thf' past has cDntributed so. greatly to. enrich the wDrld. 

The result is expected that these two. great interests 
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will eventually cDmbine in an effDrt to. save the splen­
did bay frDm utter destructiun. 

••••• 

THE PRODUCTION OF GOLD. 

Of the $10,000,000,OUO Df gold prDduced in the wDrld 
since the discDvery of Alllerica, lllDre than Dne-half has 
been fDund since 1860, and llIDre than Dne-quarter 
since 1885, Dr to. put it in Dther wDrds, one· half Df the 
gold llIined in the last 400 years has been prDduced 
within fDrty years, and Dne-fDurth within fifteen years. 
The Treasury Bureau Df Statistics has luade SDme com­
pilatiDns regarding the gDld prDductiDn Df the wDrld in 
view Df the telllpDrary suspensiDn Df gold· mining in 
I::\Duth Africa, and its possible effect upDn the gDld sup­
ply Df the wDrld. A casual examinatiDn Df the figures 
Df annual prDductiDn shDws plainly the very rapid in· 
crease during the last half Df the clo.sing centUl·Y. 
FrDm 1493 to. 1600, $501,640,000 wDrth Df gDld was 
fDund, the average amiual prDduction being $4,644,815. 
FrDm 1601 to. 1.700, $806.315,000 worth was mined, and 
frDm 1701 to. 1800, $1,262,805,000. FrDm 1801 to. 1860, 
$2,120,444,000 was prDduced, the average annual DUt­
put being $15,745,260. In the decade frDm 1861 to. 1870 
the �average aunual prDductiDn arDse to $1,126,301;500, 
the tDtal prDductiDn being $1,263,015,000. In the next 
ten years the prDductiDn was slhrhtly less, being 
$1,;150,814,000, andJrDm 1881 to. 1890 there was also. a 
cD.nsiderable decrease, the amDunt being $1,060,055.,600. 
From 1891 to. 1899, the prDdu�tiDn increased in a 
remarkable degree, amDunting to. no. less than $1.867,-
971,000, the average annual alllDUnt being $204,773.555. 
This Illakes the tDtal prDductiDn between 1493-1899, 
$9,8il3,039,600. 

An examinatiDn Df the amDunt of g�hl produced 
froll! the min�s Df the Transvaal and bv thDse of Dther 
cDuntries shDws that the gDld prDducti�n Df the�entire 
wDI'ld is mDre than dDuble that frDm the Transvaal; 
the li1.tter mlne8 prDduced $79,213,952 worth Df go14' in 
1898, while the prDductiDn in,Dther parts Df the wOl'ld 
was $208,214,647, Inaking a grand tDtal Df $287,428,600. 

. .  ' .  

THE UTILIZA.TION OF WASTES FOR POWER. 

In a paper read befDre the InstitutiDn Df CivilEn­
gineers, Df LondDn, Sir DDuglass FDx describes a num­
l::\er'Df plants in .,which stea_m is prDduced fDr mDtive 
pDwer by the cDmbustiDn Df waste. Of these the 
ShDreditch electrical plant is the oldest and mDst im­
portant. In twelve mDnths it has burned mDre than 
6,000 tDns Df residues, Df which ninety-two. per cent 
was ho.usehDld waste, the remainder' cDnsisting Df 
paper, straw, etc. ThtJ combustiDn takes place in 
twelye furnaces Df the ManlDve-Alliott type, and the 
s'team. is prDduced. by tweh'e BabcDck & WilcDx 
b.Dilers. The waste, upDn arriving' at the statiDn, is 
weighed, then put into. carts; which are raised to. a 
platfDrm abDve by two. illectric elevatDrs. The carts 
ar� prDvid'ed with electric mDtDrF, which take the cur­
rent frDIlI trolley ,"vires above the platfo.rm, and. thus 
the waste is brDught to. the reservDirs abDve'each 
furnace. It is estimated that frDm eighty to ninety 
i,Dlls are received per day. '1.'0. secure the cDlIlbustiDn, 
it is nDt necessary to add carbDn in any fOl'lII to the 
waste, as the'temperatuI'e Df the furnace is frDm 8000 C. 
to. 1,0000 C. The cinders fDrm thirty.twD· per cent Df 
the. tDtal wehrl�t; they are utilized to. fDrIn betDn, and 
when mixed with PDrtland celuent they make an ex· 
cellent paving. 'I.'hree electricallY-Dperated 'pumps 
fDrce the water into. the feed· water heater, fro ill which 
it iE> sent into. great cylindrical reservDirs placed twenty 
feet abDve the bDiler's, into. which it the.n 'passes by 
gravity. The stealll is nearly all utilized fDr the prD­
ductiDn Df electri,cal energy, and during th� year' over 
one milliDn kllowatt-hDurs were supplied to.' CDusulllers. 

• ••• • 

A GREAT RUSSIAN PIPE LINE. 

Russia pDssesses a pipe line Dver a hundred' miles 
lDng in the petrDleum regiDn Df Baku. This cDnduit. 
which is 8 inches in diameter, brings the Di!' cDllected 
in the Caucasus regiDn 'to BatDum, 'Dn the Black Sea. 
It leave;; fr( m the statiDn DfMikhailDvs,'Dn tlie Trans­
Caucasian railway, nDt far frDlIl the' frDntier Df 
Kutain and Tiflis. - At the wells at Baku, 'tll'e.' petro.· 
leum is cDllected in tank wagDns and' brDught to. the 
statiDn, where it is pDured into. two. great res�rvDirs 
having a capacity Df 12,000 cubic meters. FrDm this 
reservoir pl'Oceeds the pipe line in questiDn; it is 
placed underneath the ground, and is prDvided' with 
s�fety cut'Dff valves which divide it into. seetions in 
case Df accident. On aCCDunt Df the grades passed Dver 
by the line, it has been necessary to. prDvidethre� pump-
ing stations; these are each equipped with' three 
pumps .Dperated by steam endnes Df 150 horse pDwer. 
T.he maximum capacity Df the pipe line is abDut 90 

tDns Df Dil per dav There is nDW SDme idea of'bring­
ing -it t� .Baku. ·t.hus dDing awav with the wagon 
transpDrtatiDn. and to. cDuJplet.f' the line' by Dthers 
1l'9i.pg frDm j3akn. to. .thft eastern extremi�)Liif the 
Caucasus, toward Pet�Qwsk: fr .... m there itjs't(' pass to 
the nDrth- Df t.he mDuntains by NDvDrDssisk, aUG 'finally 
reach a pDint Dn the Black Sea. 

. 
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AN ASSUIIED INCONSTANCY IN THE LEVEL OF 

LAKE NICARAGUA; A QUESTION OF PERMANENCY 

OF THE NICARAGUA CANAL. 
BY PROF. ANGELO HEILPRIN, F.R.G S.; F.G,B.A.; LATE PRESIDENT OF THE 

GEOGRAPHICAL SOCIETY; ETC. 

A source of doubt which attaches to the Nicaragua 
Canal and involves the question of permanency is fur­
nished by the level of Lake Nicaragua-the fountain­
head of the San Juan River, and the sumlllit and 
feedel' of the proposed canal. The regulation of its 
level is necessarily a matter of absolute or vital im­
portance to the canal. The very elaborate measure­
ments of American engineers that have been made 
during the last fifteen years indicate for the surface of 
the lake an average elevation at this time of approxi­
mately 105 feet above tide. * The earlier determina-· 
tions of Lieut. Baily, made from 351 levels, and with 
what had genel'ally been assumed to be sufficient ac­
curacy, placed the surface in 1838 at 128 feet 3 inches 
above low water at San Juan del Sur, on the Pacific 
side; while in 1781 the 8panish engineer Galisteo made 
the altitude still 5 feet higher (or, more exactly, at 
133'11 feet).t It is difficult to understand these dis­
crepancies in values or to assume that competent en­
gineers should have erred over such short distances of 
measurement to the extent of twenty per cent of their 
results; yet the concurrence of the newer results of 
measurement leaves no room for doubt that either 
Baily's and Galisteo's determinations were faulty or 
there has actually been an abasement of the lake level 
since these measurements were made. The measure­
ments of Lieut. Baily have been particularly com­
mended in the earlier discnssions of the canal problem, 
and in the historical summal'Y of the canal project 
published by the Nicaragua Canal Construction Com­
pany in 1891, it is stated that" he was thoroughly com­
petent and well equipped for the undertaking [the 
survey of the canal route]." He himself states that'his 
levels were run with great care and attention by a 
good theodolite during a period of four months.:j: 

It is a little surprising that in their discussions of the 
possibiiity of maintaining a general level for the lake, 
neither the Nicaragua Canal Board nor the Nicaragua 
Canal. Commission of 1897-99 makes particulal' refer­
ence to this earliel' determination of altitude; nor does 
the survey of Chief Engineer Menocal take count of it. 

Mapifestly its wide divergence from the results ob­
tained by the newer surveys has given to it the stamp 
of inaccuracy, but this has perhaps not yet been 
proved to be the case, arid it is by no means certain 
that the differences in values between the higher and 
lower elevations that have been found in recent 
yeal'S, with a tendency toward the lower plane, may 
lIot in part be the expres�ion of an actual abasement 
of the surface, and not merely a fluctuation dependent 
upon the hygrometric condition of the atmosphere.§ 
SOllle evidence for considering an actual lowering of 
the level of Lake Nicaragua is found in the condition 
of its northwestern terlllination-the so-ca.lled E8tero 
Panaloya. At the time of the Baily survey, and 
eleven years later (in 1849), when Squier passed over 
the region and drew his plan of the Managua-Nica­
ragua Canal, the Estero was open to free navigation 
(with water of 5 to 15 feet depth) and to the extent that 
Squier represented the two lakes as being separated 
by only four ruilfls, Colonel Ludlow in his report 
states that the course of the Tipitapa (Panaloya) 
River between the two lakes is 23 ( ? ) miles, and that in 
the dry sea80n, at least, the channel of the river is also 
dry, whatever water finds its way into it from the 
smaller lake disappearing through fissures in the bed. 

The extent of the recent fluctuations of the lake­
level is, indeed, such as to have caused SOllie of the well 
authenticated data that have been obtained by the 
different commissions to be accepted by the III with both 
surprise and incredulity. Colonel Childs assumed the 
absolute fluctuation of level to be measured by not 
more than 5 feet, Ol' little less than what was sub­
sequently reported by Chief Engineer Menocal. The re­
searches of the Nicaragua Canal Bo 1I'd of 1895 extended 
the range of variation to about 14 feet-from 96'6 to 
110 to 111 feet. In the repOl·t of the Nicaragua Canal 
Commission reference is made to a reported variation 
between 97 feet and 112 feet, but the" reports of tradi­
tions" of such variation are said to be uncertain. It is 
admitted, however, to be "reasona bly certain that it 
fluctuates between 100 and 110 feet above sea level, at 
not distant intervals." 

* See the reports of Chief Engineer Menocal, of the Maritime Canal 
Company, and or the Nicaragua Canal Board.· Col. Childs, in 1851. de­
termined the ordinary high water to be 102 feet 10 inches above Pacific hi"h 
tide and 111 feet 5 inches

-
above low tide. 

0 

t Galisteo's measurement was obtained from 347 levels, of about a hnn­
dred yards distance, starting from the Gulf of Papagayo, on the Pacific 
Coast. The Spanish MS. referring to this determination was formerly de­
posited with the archives of Guatemala, and was copied by Mr. Thomp�on 
before 1825. 

:I: Fitz-Roy corrects Baily's measurement to 125 feet 6 incnes-" mean 
.levation of the lake above mean height of Pncific Ocean." 

§ Col Lndlow. in his testimony given before the Honse Committee of In­
terstate ·and Foreign Commerce, give. a lowest stage of the water of 96'6 

feet. At other times it has stood at 98'6, and May 2, 1872, 100'97 feet In 
1873. as determined by Commander Lnll, the surface-level was 102'28 feet. 

The extreme range within a few years has therefore been 14 feet. There is 
seemingly a tendency to hold to the lower levels. 

J ,ieutifit �tUeri,al. 
Chief Engineer Menocal discredits the report, fur­

nished by the Nicaragua Canal Board, of the lake ever 
having fallen to 96'6 feet, as .. such low-lake would 
practically cut off the flow of the San Juan below '.roro 
Rapids, an event not recorded in the histol'y of the 
country."* 

Such an extreme low stage of the river, however, ap­
pears actually to have existed at the time that it was 
surveyed by the Bnglish engineer Collinson, who, in 
his report to the Royal Geogl'ttphical Society (1867), 
states that the watel' was so low that small stern­
wheelers, drawing when laden only 10 inches of water, 
could hardly grope theil' way from rapid to rapid, and 
were finally stalled by the swift, bowlder· charged cur­
rent, And yet this was the ·stream that Squier ill 1850 
compared with the Hudsoll and the Connecticut, and 
which he said was for . •  , far the greater part of its 
length capable of being navigated by our largest river 
steamers. " 

It has been customary to regard the surface fluctua­
tions of the lake as being periodic or recurrent, de­
pending upon the seasonal changes of one or more 
years. But might it not equally well be assumed that, 
apart from the minor periodic fluctuations, there is a 
distinct oscillation of level, tending to a possible per­
manent lowering of the surface, which is dependent 
upon conditions largely distinct f!"Om those which are 
associated with the seasonal rainfall ? And is it not 
aftel' all likely that the high levels given by Galisteo 
and Baily were cOl'l'ect fOI' their times ? In his com­
muuication to the Royal Geographical Society already 
referred to, Engineer Collinson gh-es emphatic testi­
mony t.o t.he lowering of the level of the lake, and sug­
gests-what is not unlikely to p!"Ove the true explanation 
of the phenomenon-that it may be due to increased 
potentiality of the outgoing or draining waters inci­
dent to a differential rise of the land surface. He says: 
.. Every year it becomes more evident to all living on 
its banks 01' using its stream that the flow of water is 

. becoming less in the San Juan; and even the least 
observant native, dwelling on the lake, will tell how 
its banks are rising year by year visibly before his 
eyes, how the River Panaloya connecting the two 
great lakes is becoming drier every season, so illuch 
so that at times lately no water connection has existed 
between them. Noting the fact that these lakes are 
in the middle of the great volcanic range bisecting the 
Isthmus, which dies out to nothing before reaching 
the low alluvial shores of the Atlantic, may it not be 
conjectured that the gradual upheaval of the centel" 
while the coast has remained almost unmoved, should 
year by year increase the gradients of the river, and 
by creating a more rapid flow of water cause the per­
ceptible drainage of the lakes and lower the level of 
their waters? Also, will not this help to account for 
the formation of the deltas and silting up of the estuary 
of the San Juan?" At this time it would appear by 
no means unlikely that a pronounced shrinkage of the 
lake, brought about in the manner indicated by Col­
linson, did in fact take place, and it would hardly 
be surprising if it should be determined that a con­
siderable dropping' of the surface was effected in the 
period of a very few years. Indeed, the Childs sur­
vey, if we assume correctness in his and Lieutenant 
Baily's measurements, makes it almost iudisputable 
that this must have been the ca�e, fOl' in 1850 the level 
of the lake had already been found reduced to 103'07 
(low stage) feet.t The Baily smvey was made in the 
interval of time between the catastrophic eruption of 
Coseguina (1835) on the northwest and the very vio­
lent one of Irazu (1841) on the southeast, and it was 
also about this period of special excitability of the 
crust that, as Squier reports, Nicaragua suffered most 
from earthquake visitations. It was in May, 1844, 
when the city of Nicaragua itself suffered much, that 
the waters of the lake" were observed to rise and fall 
with the throes of the eal·th." Naturally, it is, to a 
period of this kind that one would look for most rapid 
or permanent terl'aine displacements, 

The subject of the oscillation of lake-levels has only 
during the last 20 or 25 years attracted the serious at­
tention of geographers, and only in the case of a very 
few lakes is the information pertaining to them of such 
a precise nature as to perlllit of definite conclusions 
being drawn regarding their' condition. This much is 
known, however, that a numbel' of lakes have under­
gone marked changes in volume, whether toward an 
increase or a decrease, in comparatively short periods 
of time; oth·ers have gained or lost through slow but 
steady accretions 01' diminutions extending through a 
considerable number of yeallS. In some instances the 
oscillations can be r<'lferred to well-known causes; for 
others an acceptable explanation ililJ; still to be found 
and given. A few instances of )�rked oscillation, 
which may have a bearing upon the condition and 

* Testimony before the Committee of Interstate and Foreign Commerc�, 
Senate Docnment 315, 18ge, p. 69. Mr. Menoeal, in his varions reports, 
does not appear to have confined himself to a strict nnit of me88Urement 
for the surface of the lake. In his report addressed to the Directors of the 
Nicaragua Canal Construction· Company, Jannary 31, 1889, it is stated· that 
the elevation of the lake at the time the surveys were made was 102'5 feet; 
elsewhere its .. elevation above meau sea level is taken at Its mean as 110 
feet." 

t On September 19, 1850, it was 105'62 feet. 
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question of permanency of Lake Nicaragua, are here 
given. 

LAKE GENEV A.-The height of this lake above the 
level of the Atlantic is according to the Illore recent 
measureillents 1,218'8 feet. On the old Carte Federale 
Suisse it appears with 375'03 meters or 1,229 feet, an 
excess of 10 2 feet over the newer determinations. Dur­
ing thfl past century, according to the researches of 
Prof. F. A, Forel, the surface oscillation b6tween the 
highest (July 16, 1817) and lowest (Feb. 4, 1830) levels 
was 8'7 feet. 

GREAT SALT LAKE. -The noted fluctuation of this 
lake is compassed within 11 to 13 feet. On Stanbury's 
map of 1850 it is represented as covering an area of 
1,750 square miles and having a maximum depth of 
36 feet. The newel' survey (1869) of Clarence King 
placed the area covered by it at 2�170 square miles, and 
its maximum depth at 49 feet. 

NEUSIEDLER SEE (or FerW-Tava) of Hungary.-Ac­
cording to the investigations of Bela Szechenyi, this lake 
began slowly to empty itself in 1854, and became quite 
dry in 1868. In 1869 the waters again began to accu­
mulate, and by 1879 had once more reached full high 
water mark. A protracted period of increase was noted 
in the years 1744-55. 

LAKE TANGANYIKA (East-Central Africa).-The 
mar.ked increase in ·the volume of .this lake was noted 
by both Thompson and Stanley. The latter asserts, 
from sounqillgsml).de by h�mself a,nd the t�timony of 
reliable natives, that within a period o.f SOlne thin�' 
years preceding 1876 the surface of the lake had risell 
fully 18 to 20 feet. 

LAKE ILOPANGO, in Salvador, Central America.­
The most remarkable changes of level recorded in the 
ease of any lake are those which were made known by 
Profs, Ortega and Rockstroh, representing an official 
Guatemalan Commiss.ion, in the course of their investi­
gations into the eruption of the volcano of Lake Ilo­
pango in 1879-80. It was then observed that between 
December 31 and January 11 the sUl'face of the lake had 
risen ju�t four feet. Thro!lgh the increase in volume of 
66,000,000 cubic meters the lake chang-ed its moderate 
drain into a broad and tumult.uous torrent, which in a 
short time'so rapidly degraded its channel as to cause 
a sudden sub5idence of the lake. A lowering of the 
surface began on January 12, and within three hours 
the waters had subsided 8'3 feet. On February 11 the 
surface had been reduced to 30 feet below the highest 
stage, and on March 6 it was still further lowered by 
3'5 feet. In a pel'iod of less than two months, there­
fore, the surface had fallen 33'5 feet, and the lake lost 
in volume, as estimated, 635,000,000 cubic meters. '.rhiti 
extraordinary lake measures approximately 5'5 miles 
in length and 4'3 miles in width. 

It will thus be observed that the fall of Ilopango con­
siderably exceeds that which is indicated for Lake Nic­
aragua in the difference between the measurements of 
Baily and Childs (or Menocal), and this fact becomes of 
speCial interest when it is rel'alled that both lakes are 
hardly less than close neighbors of one another, and 
that their phenomena are largely associated with the 
phenomena of volcanism of one and the same region. 
Unfort�nately we possess no extended history of Lake 
Nicaragua, and seemingly the only precise geographi· 
cal data that are extant regarding it, and �hlCh ante­
date the Childs sUI'vey, are just those that are con­
tained in the reports of the authorities whose measure­
ments differ so lal'gely from the ones of more recent 
date. Hence, they can give evidence neither for nor 
against accuracy. 

This lack of comparative knowledge of the physics 
of the lake and river region of Nicaragua in its bear­
ing upon the construction of a canal has been properly 
emphasized by the Nicaragua Canal Board in theil' re­
por� of 1895, and its existence is also fully appreciated 
by Mr. Menocal. In a review of the engineers' report 
he significantly says: " In a country like Central 
America, where the range of rainfall in the same local­
ity varies as much as 100 inches from one year to 
another, * and 200 inches or more in the same year be­
tween points less than 100 miles apart, theories based 
upon observations extending over twenty years may 
be entirely upset the twenty-first." Hence, in conclu­
sion, it may not be safe to assume that the earlier 
measurements of the lake were erroneous, and rather 
would one believe that: 

1. The level of Lake Nicaragua is inconstant. 
2. The surface had dropped 15 to 20 feet in the period 

of little more than half a cen tury. 
.... I'. 

THE death of a noted evangelist brings to mind the 
fact that he and his collaborator exerted the most bene­
ficial influence upon the organ trade for wany yeal'�. 
When they were at the height of their success, people 
all wished to be able to sing their hymns at hOllle, 
and an organ seemed to produce the best effect, so that 
their tour was always sure to he followed by substan­
ti-al orders for slllall organs suitable for the household. 

* In the record of ramfall at Rivas kept by Dr. Flint for the yeare 1880-
1894 a maximnm and minimnm of 105 an<1 32 inches, respectively, were 
found. A pre�ipitation ·of 108 inches was determined to ",ld 154 incl>e. 
(12'8 feet) of water to the lake. At Grey town a rainfall of 296 inches has 
oeen recorded, 
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fWO FORKS OF A NEW DISH-WASHING KACHINE. 

In the accompanying illustrations we present two 
forms of a new dish-washing machine, so constructed 
that the dishes to be cleaned are held rigidly in place 
to avoid all danger of breakage. The machine is the 

Fig. I.-AN AUTOKATIC DISH-WASBER. 

invention of Robert D. Parry and Edwin Evans. of 
Poultney, Vt. 

The power-driven machine shown in Fig. 1, designed 
for hotels and restaurants, is composed of two parts, a 
water-reservoir and a cover hinged or hooked on the 

Fig. S.-ANOTHER FORK OF DISH-WASHER. 

reservoir. Within the water-reservoir two carrier­
frames are mounted. the one rotating with in the other. 
The outer carrier-frame is provided with spring-pressed 
olips shaped to receive and hold a dish firmly; t.he in­
ner carrier-frame is provided with brushes, wh ich pass 
over the inner surface of the, dishes held in the cl ips, 
the outer surface being clearised by brushes mou nted in 
the reservoir. The two carrier-frames are so mou nted 
and connected by gearing that the inner brush-carry­
ing frame rotates at a speed many times that of the 
outer dish-carrying frame. In the cover of the ma" 
chine two openings are formed-'-an upper feed opening 
and a lower d i s c h arg e 
opening. As the dishes are 
placed in the feeQ-opening, 
the clips are automatically 
opened by s pre a d e r s  
mounted in the cover to 
receive the dishes ; the 
dishes in rotating' are tho­
roughlybr us h e d a n d  
washed ;8.8 they reach th e 
discharge'opening another 
spreader opens the clips, 
thus releasing the dishes 
and enabling them to glide 
out upon the table. The 
water - reservoir c a n  be 
heated in any desired man­
ner. The i nventors claim 
a speed of more than one 
dish per second for their 
power-driven machine. 

J tieutifit �mtritau. 
similar to that lyin g  beside the machine in Fig. 2. 
Each section consists of two hinged outer members 
and a number of horizontal wire-work trays, upon 
which the dishes are placed. Brushes on the outer 
Qortion of the frame pass over the outer surface of any 

dish placed on the wirework rack fixed imme­
diately over the carrier in the cover. 

Both of the machines de&cribed are designed 
to wash dishes of all kinds, as well as knives, 
forks, and spoons. P ublic tests made by th,e 
inventors have demonstrated the utility of their 
device. 

A WORLD'S RECORD IN BRIDGE BUILDING. 

A feat in bridge building which, according 
to our English contemporaries, establishes a 
world's record for rapid construction, has lately 
been accomplished by the Patent Shaft and 
Axletree Com pany, of Wednesbury, England. 

When General White committed the initial 
aud, as events have proved, the most stupend­
ous blunder of the present war, by assuming a 
defensive position in the town of Ladysmith 
instead of retiring from the hilly country to 
the south bank of the Tugela River, the Boers 
promptly availed themselves of the oppor-
tunity thus offered to isolate 10,000 of the 
British army, by rushing down to the T ugela 

·River and blowing up the railroad bridge at that 
point, and also a smaller bridge at a place called Frere, 
R few' miles nearer the sea coast. 

The Natal government, immediately u pon learning 
of the disaster, gave an order for the rebuilding of 
both these bridges ; and they took advantage of the 
opportunity thus offered of building a much stronger 
superstructure to meet the increase ill the weight 
of locomotives and trains, which had taken place 
since the bridge was fir8t erected in the year 1877. 
The crossing over the Tugela at Colenso consists of 
five spans of 105 feet each, while that at Frere con­
sists of two spans of the same length. It so happened 
that drawings for a more substantial bridge were in 
existence, and the Natal government was enabled to 
call for bids for their immediate construction. 

Tenders were invited both in England and America, 
with the result th at the contract was given to the Pat­
ent Shaft and Axletree Company, who undertook to 
deliver the first span in six weeks from the date of the 
contra�t. The order was gi ven on the 21st of Decem­
ber, and the first span was finished on the 13th of 
January. After deducting the various holidays of 
the season and the three intervening Sundays, it is 
seen that the whole span was completed in nineteen 
working days. To appreciate the celerity with which 
the work was done it should be mentioned that when 
the order was received, noth ing was in stock at the 
company's works except the ingots from w hich the 
structural material was rolled. According to The En­
gineer, to which we are i ndebted for our illustration, 
the compan y received. the order at 9 o'clock A. M. 
on the 21st, and by 5 o'clock P. M. on the same day 
one hundred tons of the material had been rolled at 
the com pan y's works, and tested and approved by the 
engineer of the Natal govern ment. 

It will be seen that the bridge is of what is known 
as the "through " type. with riveted con nections 
throughout. The trusses are shallower than would 
be' used in this country, so shallow i ndeed that tr�­
angulated lateral bracing of the usual type cannot 
be used, the lateral stiffening of the upper chords being 
done by means of five arched members which extend 
acrOS8 the bridge at every third or fourth panel-point. 
The bridge is16 feet wide in the clear" and as the rail­
road it accommodates is' of only 3 feet 6 inches gage, 
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there is a space for pedestrians or horse traffic on either 
side. Each of the spans weighs 105 tons, or a ton to the 
foot l ineal of the bridge. In view of the fact that 
the edge of the plates of which the bridge is built 
are all planed, involving about 7, 500 feet lineal of plan­
ing, and that there are 69,000 rivet holes to be drilled in 
each span, it must be admitted that everv credit is 
due the firm for such rapid work. O n  ian uary 19 
two of the spans had been built and work had been 
begun on the third, fourth and fifth spans, while the 
material for the whole seven bad been rolled, cut to 
size, tested and approved . 

•••• • 
A MECHANICAL STOKER FOR FURNACES. 

A patent has been granted to Robert M. Campbell and 
Albert H. Schofield, of Port Huron, Mich . ,  for a novel 
device by which crushed fuel is fed to a boiler furnace 
and heated by the hot gases passing from the furnace. 
Fig. 1 is a longitudinal sectional elevation of a boiler, 
showing the device applied. Fig. 2 is a transverse sec­
tion through the feeding chute. Figs. 3 and 4 are de 
tails. At the sides of the fu rnace beneath the boilel·. 

AUTOMATIC FEEDING SYSTEM FOR BOILER FURNACE-S. 

water-legs, H, are located through which the feed-water 
passes on 'its way to the boiler. The grate is locatec1 be­
neath the water-legs and beneath the lower ends of the 
chutes, C, th rough which the fuel is introduced. Fresh 
air is supplied to the furnace by the fiues, K, the air 
being heated before it reaches the burning fuel. The 
gases after ha vfng traversed the boiler enter the smoke­
stack, wh ich is provided with an adjustable damper, E. 
Fuel is supplied to a hopper. A, pruvided with crush­
ing rollers in its lower portion. !l'he rollers, as shown 
in Fig. 3, are driven by a chain, connected with gear­
wheels, F, on the roller shafts. The rollers and hopper 
are placed immediately above a pipe connected with 
the smoke-stack and provided with a damper, D, by 
which the gases are prevented from passing in to the 
pipe frOID the smoke-stack. The dampers. D and E, arc 
connected and automatieally opened and closed alter­
nately by the mechanism shown in Fig. 4, consisting of 
gear-wheels operating a lever and a' l ink, G, by mean s 
of a crank-pin. When the damper, D, is closed, the 
damper, E, is open. At the end of the pipe containing 
the damper, D, a casing, B (Fig. 2) is placed contain­
ing a fan, rotated by a belt and pulley. This fan dis­
charges the crushed fuel into the chutes, C. and thence 
i nto the furnace. The chutes. it wi l l  be observed, are 
w idened as they reach the grate to a width· equal to 
the length of the furnace. The chutes, C. can be pro 
vided with dampers. To distrib ute the fuel crushed 

The smaller hand-driven 
machine, shown in Fig. 2. 
designed for family use, 
differs from the first in 
some details of construc­
tion. A s i n  g I e carrier­
frame is used, containing 
semi - cylindrical sections J'IRST SPAN OF NEW BRmGE ACROSS THE T UGELA, NATAL-BUILT IN NINETEEN DAYS. 

by the hopper-rollers, tho 
chutes. C, are p r o  v i d e d  
with adjustab le defiectors. 
This mechanism periodic­
ally draws hot gases from 
the chutes, leads t h e  s e 
gases away from the boiler. 
and discharges them back 
into the furnace, carrying 
with them the finely d i­
vided fuel, which is there­
fore heated before enter­
ing the furnace. When 
the damper, D, is closed. 
the gases pass directly up 
the stack. and no fuel is 
fed, s i n  c e t he r e is no 
drl1ft through the p i pe 
containing the damper, D. 
This condition lasts but a 
short time. By this auto­
matic feeding system, the 
gases are completely burn­
ed and the maximum ca­
lorific e ffi c i e n c y of the 
fuel s e c  u red ; the fuel, 
being finely crushed be. 
fore entering the furnace, 
is quickly consumed. 
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THE PROGRESS OF PRACTICAL AERONAUTICS 

DURING 1899. 
The year 1899 has not been marked in thfl U nited 

States by any great practical advance in actually navi­
gat ing the air. The advance i n  the construction and 
use of aerial devices has been most interesting. We 
have been favorfld by Mr. Carl E. My ers, of Frankfort, 
N. Y., the proprietor of the " Balloon Farm, "  with 
some interesting details of the captive bal loon which 
he installed at Coney Island and which consisted of a 
farm wagon on which was mounted a kerosene engine 
and windlass. This is, according to Mr. Myers, the 
only portable motor windlass for controlling a captive 
balloon ever built or used in the country, 
and our engraving give� an excellent idea 
of i t. 'fhe motor was of 4 h orse power, and 
t h e  friction clutch pulley operating the 
wiudlass was arranged so that the power 
was multiplied. The 14-inch reel of the 
windlass held 1, 000 teet of hemp cable, and 
the motor ran at 400 revol utions per minute, 
and the expenditure of kerosene was only 
about half a gallon per honr. The apparatns 
worked so well and was so sim ple that it 
appears to be a good type for future develop­
ment for airship motor power. After the 
passengers had entered the basket, the 
balloon rose almost . as freely as if cut loose, 
and in less than a minute rose to the ex­
t reme length of the cable, giving the aerial 
tourists exactly the sensation of a free bal­
loon flight. With the aid of the friction 
clutch pulley and the friction brake the 
motion of the bal loon was slowed down, 
stopped, and finally reversed, with no con­
sciousness on the part of the passengers 
that such changes were occurring, and the 
wind lass drew the balloon down in S� 
minutes, thus making the round tri p i n  
fi v e  min utes, including change of passengers. 
As might be assu med, it was one of the most 
interesting attractions on the is land. It was 
installed at Paul Boy ton's " Water Park . "  The balloon 
also proved of val ue for ad vertising purposes, and large 
opaq ue and translucent colored letters were separately 
attached to the balloon as readily as one m ight set 
type. They could also be read at night with the aid 
of a search light. 

']'0 add to the attractions a close cluster of eighteen 
i n candescent 20-candle power electric lights was . next 
used, and a n umber of experiments were carried on to 
determine whether they were safe to use, and after it 
was thought there was no danger of ign iting the ga.s, 
they were i nserted in the body of the balloon. The 
cluster was hung from a. central pulley within the 
sphere by a.n endless loop of braided cord, carrying it 
an d the electric wire conductors. This necessitated 
the abolition of the nsual interior valve cord, w hich 
was removed and attached outside the balloon instead, 
to avoid fouling the line. Arrangements were per­
fected for keeping the electric light clusters in a cen­
tral position in the balloon at al l times when in use at 
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Mr. Myers states that now he has a process for making 
very light- weight balloons which are entirely imper­
vious to gas and which can be made in a few days. 
The itinerant captive balloon with its advertising fa­
cilities may be considered as having made an excellent 
beginning in this country, and will undoubtedly be 
largely in e vidence in places of public resort. 

. - . . . 
Tests of Accumulators. 

The Automobile Club of France, which has been 
acti ve in promoting the annual exhibitions and tests of 
automobiles held in Paris, has also undertaken a series 
of tests to determine the merits of the various makes 

CAPTIVE BALLOON WITH KEROSENE ENGINE. 

or accum ulators, in order to find out which are the 
best for use when subj ected to the wOJ:king conditions 
of the automobile. To carry out this idea, an installa­
tion was made in the basement of the club building, 
the object being to subject the batteries as nearly as 
possible to the mechanical and electrical strains en­
countered en route. The autom obile was i mitated by 
a large wagon-truck upon which was constructed a 
platform for the batteries. The wheels were rubber· 
tired, and were arranged to rest upon four correspond­
ing wheels at the floor· level, the truck 'being anchored 
at each end by tie-rods. The lower set of wheels car­
ried a series of projections upon their peripheries and 
were caused to rotate by an electric motor by means of 
chain gearing. It will be seen that when the lower 
wheels are rotated the truck is su bjected to a jolti n g  
movement wh ich gives t h e  batteries a shaking about 
the same as they would receive in the veh icle upon the 
road. The batteries consisted general ly of five or six 
cells, each in a wood box, which was kept locked by 
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batteries were oharged and then discharged in series 
at the constant rate of 24 amperes for five hours, with­
out being. subjected to the shaki ng movement. The 
voltmeter readings for each were taken, and if the 
voltage fell belo w 8 ·5, the battery was removed from 
the circuit. After four such withdrawals, the battery 
was definitely excl uded. 

During the five other days, the· batteries, previously 
charged, were subjected to the shaking movement, and 
at the same time were discharged at a variable rate, 
which was regulated by a revolving commutator turn­
ing once every half hour and varying the 100id from 20 
to 100 amperes ; this latter current was applied for 

one-half minute only. Ten revolutions were 
made by the commutator, and this consti­
tuted the test for each day, thus imitating 
the demands which would be made upon 
the battery by the motor when in actual 
service. In the intervals of repose between 
charging and discharging, the competitors 
were allowed to examine their batteries, to 
clean the plates, and keep up the specific 
gravity of the solution, but were not per­
mitted to make repairs. The above ar­
rangements and rilles were made by a com­
mittee appointed by the club, of which M. 
Forestier was president and M. Hospitalier 
vice-president. The tests were begun on 
the Sd of June and closed on the 2d of 
December. The official report, as made out 
by M. HospitaJier, gives a n u mber of interest-

. ing figures as to the performance of the ac­
cumulators. Eighteen different· European 
makes were represented at the beginning of 
the test, but of these only eight were able 
to finish . Of these, the French makes were 
the Pol lak, Tudor, Blot-Fulmen, Fulmen, 
Phenix, and Societe des Metaux ; the foreign 
makes were the Societa Italiana, of Cruto, 
using the Pescetto system, and W. Pope & 
Son, Slough, England, with the Sherrin bat­
tery. The details of the experiments and 

the su mming u p  of results will be made the object of 
a complete report to be p ublished under the authority 
of the club at a later period. 

•• • I • 
Working Platlnotype Paper. 

It is sometimes difficult, if one has not had consider­
able practice in the exposure of platinotype paper, to 
Qbtain a satisfactory result upon the first trial. It 
often hapPens that th� prints which have been j udged 
sufficiently exposed give only gray tones upon develop­
ment. The reinforcing bath g iveb in the following 
formula enables one to strengthen the tone of the 
platinotypes if too weak. 

A. 
Saturated solution gallic acid. . . . .  . . . . . . . . .  . . . .  . . . . .  . .  50 c. c; 
Saturated solution nitrate silver. . . . . . . . . . . . . . . . . . . . . .  2 c. c. 
Acetic acid, crystallizable . . . .  . . . . • •  • • • • • • • • . . . • . . . .  10 drops. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5O c. c. 

B. 
Potassium chloroplatinate . . . . . • . • . • .  " . .  . . . . . . . . . . . .  I llfRlllme. 
Phosphoric acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 c. c. 
Water. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600 c. c. 

WEST BRIGHTON, CONEY ISLAn, FROM CAPTIVE BALLOON. l'AUL BOYTON'S " WATER PARK," AT CONEY ISLAND, FROM BALLOON. 

night, while permitting of easy removal by day. The 
night ascensions proved to be very attractive. 

In the daytime there was no lack of cameras, and two 
of our en gravings show some of the results obtai ned. 
One is a perpendi cular perspective of the " Water 
Park, " with lake and grounds, a very puzzling picture 
when vie wed from above. The other shows the West 
Brighton end of Coney Islan d. It was h oped that ex­
periments with wireless telegraphy would be carried 
on between this and another balIoon, but the appara­
tus could not be obtained i n  time, but two balloons 
were built at the " Balloon Farm " at Frankfort, N. Y. , 
for Mr. Tesla to experiment with at Colorado Springs. 

the owner. From the boxes the wires were recei ved 
by a set of switches overhead, connected with the 
instrument board provided with the · necessary volt­
meters, ammeters, and energy-registeri ng instruments. 
By this means the .batteries were charged and dis­
charged according to a certain regime and their per­
formance noted. The points to be obse.rved were : 
1. The duration. of the elements. 2. Their efficiency, 
or the relation of the energy . given in charging to tha.t 
furnished on discharge. S. Conditions of keeping in 
order, necessi ty of repairs, etc. 4. Weight of the accu­
mulators as compared with their capacity. The tests 
were made in periods of six days. '1'he first day the 

The prints are plunged into pure water, theu i nto 
Solution A, until the desired reinforcement is obtained. 
During this time they should be constantly agitated.  
They are then washed in three different waters to 
which a small proportion of aceti c  acid has been added, 
and are toned in Solution B until a good black tone is 
obtai ned. The pri nts are then well washed as usual. 

• e . •  
THE · amount of copper produced in the United 

States Jast year-estimating the output of December­
was 264,600 tons. This amount includes the copper i n  
sulphate, a n q  shows a n  increase over tbe productioQ 
of 1898 by about 10·5 per cent. 
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CASTING PIG IRON BY MACHINERY. 

Among the many improvements in blast furnace 
practice, one of the most recent apd not the least im­
portant is in the method of casting the metal. Almost 
from the first inception of the blast furnace, and until 
recently, the practice has been to cast the metal in 
open sand molds on the floor of the cast house. This, 
however, entails enormous expenditure of physical 
energy to break the pigs from the "sows" and load 
them on the cars for transportation. Although some 
attempts have been made to perform this work by me­
chanical operation, such as by the introduction of 
traveling cranes to pick up the sow and pigs and carry 
them forward t:> a cracker, which broke the pigs off 
and dropped them into a railroad car, still at the time 
of thf' introduction of the casting machine, practically 
all of the iron made which was not used direct, was 
lifted from the floor aud loaded by hand at a cost of 16 

to 20 cents per t.on. The work is of such a nature as to 
require considerable practice before a man became 
proficient, and it was a rather difficult matter to keep 
up a force of men for this work when there was a 
heavy demand for labor. The quite general adoption 
of the direct process in making Bessemer steel, by 
which the liquid metal during six days in the week 
was taken to the conveyers from the blast furnace by 
a ladle, still required the maintenance of a force of 
men to handle the sand mold pigs on Saturday night 
and Sunday. As it is not usual to operate a steel 
works on Sunday, the keeping of this force at such 
wages as they received in the cast house during the 
other six days, when performing only common labor, 
was a very large expense. Again, while the capacity 
of the furnaces in 1869 was from 50 to 100 tons per 24 
hours, the capacity in 1899 is 200 to 600 tons pe r 24 
hours" With this enormous increase in production it 
has become a serious matter to lift the iron from one 
cast before the next cast was ready to top off. The 
very large and increased demand of recent years for 
open hearth steel created a demand for pig iron free 
from sand. These disadvantages have been overcome 
by casting machines, of which several types have been 
devised. While the direct saving in the use of pig 
casting machines is from 10 to 15 cents per ton, like 
Joost other improved methods th .. indirect savings are 
very large. These 
will pr o b a b I y 
bring the total up 
to at least 20 cents 
per ton. 

convey the pigs directly to the cars. This grade may 
be made steeper if necessary to gain a greater height; 
'.rne plant illustrated is a double one, but each con­
veyer is, however, entirely complete in itself. The 
first engraving shows the discharge end. The mechan­
ism is very simple and consists of devices for keeping 
the train of molds in motion. A 14 horse power engine 
at the Johnstown plant actuates the two trains of 
molds by means of a pinion shaft, each pinion having 
a friction clutch, so that either set of molds can be 
operated at will. '.rhe ends of the track will also be 
noted. The wheels which run upon them are 8-inch 
chilled traction wheels. After the· molds are inverted, 
they are carried underneath and over furnaces, as 
shown in our diagram, which shows the reverse posi­
tion of the inolds. The furnaces are mounted on cars 
so that they can be withdrawn in case the machinery 
has to be stopped. Coal, gas. or crude oil is used as 
fuel. The molds are still damp when they reach the 
furnace, so that a heavy deposit of soot adheres to the 
interior and the lips of the mold, the heat, of course, 
being sufficient to dissipate any remaining moisture. 
The makers say'that owing to the deposit of carbon 
they are able to use molds with large overhanging 
lips, as the deposit of carbon prevents the. iron which 
falls on the lip as it ._passes through the stream from 
adhering to, or coming to rest and chilling on, the 
lips. The pigs all disch-arge freely at the head end. 
There seems to be It considerable field for these ma­
chines, as they tend to decrease the labor expense and 
at the same time give an improved pl'Oduct. 

••••• 

The Grape Belt and Its :product. 
BY WALDON FAWCETT. 

Grape culture is one of the industries in which the 
prosperous conditions of 1899 have worked an immense 
improvement. For several years past the fruit of the 
vine has been practically a drug on the market,' and 

FEBRUARY 24, 1<)00. 

each a packing house is located at some point readily 
accessible from all parts of the tract. 

Despite the low prices at which grapes are sold, the 
work of picking is accounted a fairly profitable job in 
the rural districts. Every person aroun<l the vineyard 
including all the mem bers of the owner's family usually 
assist in preparing the Cl'Op for market, but a majority 
of the professional pickers are girls and women. These 
regular pickers are paid at the rate of one cent per 
basket, which is supposed to be equivalent to at least 
one dollar per day. New hands are usually hired on 
the piece work plan for· obvious reasons, while the 
more expert pickers almost invariably demand it. 
Many of the latter will earn from $1. 50 to $1.60 per 
day. 

The women pickers wear short skirts, large aprons, 
gloves with the thumbs cut out, and large hats or sun­
bonnets. As a rule, the pickers work in pair!', each 
worker giving attention to one side of t.he row of vines, 
so that not a single bunch shall be overlooked. The 
women sit by the vines, eit.her on boxes or on the earth 
itself, hold baskets on their laps and clip off clusters 
of grapes with slllall sharp sci>sors prepared especially 
for the purpose. No picking is done in wet weather. 

The two enemies of the vineyard owner are decay 
and destructive worms. The former is not regarded 
as especially dangerous, for the reason that the grower 
can virtually prevent it. by a system of .spraying the 
vines in the springtime of the year. The process en­
tails quite an expenditure, but it is of course econom­
ical in the long run. The worms constitute a more 
perplexing problem. The advent of the worm is of 
comparatively recent occurrence, and ",hen the culti­
vators have had 1II0re experience with the pest, they 
may be enabled to devise some means to eradicate 
the nllisancf'. The worm falls from the leaves of the 
grapevines to the ground and then burrows downward, 
attackin� the roots and sapping the vitality of the vine. 

The 1899 crop of grapes was very light in Ohio, but 
p r o  por t ionatel y 
h eavy in New 
York State. The 
improvement in 
market cond itions 
may be imagined 
when it is stated 
that the growers 
received for their 
grapes an average 
of nearly ten cents 
per basket, where­
as a year or two 
ago grapes sold at 
retail as low as 
five and six cents 
per basket. 

T h e  machines 
shown in our en­
graving are built 
by Messrs. Heyl 
& Patterson, of 
Pittsburg, P a .  , 
for the Cambria 
S t e e l  Company, 
of Johnstown, Pa. 
One casting ma­
chine such as is 
illustrated will 
handle 1,500 tor.s 

ELEVATION OF PIG. IRON CASTING PLANT, WITH LADLE IN POSITION. 

Three large rail­
road systems tra­
verse the grape 
belt, a n d  t h e  y 
have been inst1'U­
mental to 1\ very 

in 24 hours, loading it on the railroad cars ready 
for uansportation. In a plant where the direct pro­
cess is used, the only increased eqnipment is in the 
casting machine, as the ladles in the furnace and the 
steel works are used during the week for transporting 
the Jiq uid metal, and perform the same service on 
Saturday night and Sunday between the furnaces and 
the casting machines. There are, of course, several 
points to be kept in view in designing casting ma­
chine. Thus, the crystalIine texture ll'fUSt be as 
good as that now cast on sand beds. The apparatus 
must be simple in construction, with few working 
parts, so that it wi II not be liable to get out. of 
order under the rather severe usage to which it is 
necessarily put, and the machine should be capable of 
application to existing plants and should' be operated 
by a slIlall force. 

'l'he accompanying engravings give an idea of the 
arrangement of the plant. The apparatiH' consists of 
a steel frame combining a water tank and ripper and 
lower parallel triwks, a pair of chains carrying pressed 
steel molds or pans into which the molten metal is 
poured from a ladle t.hrough intervening runners so 
arranged that the stream to two or more lines of the 
molds can be equalized. The iron is poured into the 
molds while they are traveling at such a level as to be 
partially immersed in the water, in which condition 
they continue to travel for a sufficient length of time 
to allow the metal to become" fixed:" for the molds 
�hould not be cooled too rapidly. They are then sub­
merged and travel through the :balance of the length 
of the watel' tank. hy which the pigs are sufficiently 
cooled to allow of their being loaded on wooden cars. 
One of our engravings shows the water in the tank 
and the molds just passing down to be submerged. 
Our di:1!!:ram shows the curve in the path of the 
molds to cause their submersion. On the e-nd toward 
the head or discharge end the molds are carried up a 
considerable incline and are then ready to discharge 
their contents-the cooled pigs-into chutes, which 

all through the " grape belt" of western New York 
and northern Ohio the grapes were allowed to decay 
upon acres of vines simply became the prevailing 
prices would not compensate the vineyard proprietors 
for the outlay necessary for picking and packing the 
fruit and for the cost of the light baskets in which it 
is shipped. 

Conditions finally became so bad that vineyards 
which a few years ago netted their owners' a profit of 
$1,500 on a season could not be leased outright at $400 
per annulll. The present year has witnessed the be­
ginning of the improvement. The more prosperous 
conditions prevalent throughout.the comitry have of 
course been primarily I'esponsible for this, but contri­
butoryinflueniles have assisted. Notable among the 
latter has been 1\ considerable decrease jn. the size of 
the crop,· and the formation among the growers of as­
sociations for the Illutual protection of ·int'erests and 
the maintenance of prices. There are in -the" grape 
belt" perhaps a dozen different., organizations of this 
character,: but their object is aCoffimon'one. 

The" grape belt" may be said to extend from Silver 
Creek, New York, along the shores of Lake Erie to 
Sandusky, Ohio, although, to be sure, there are sev­
eral breaks in this territory. In width it nowhere ex­
ceeds fifty miles, and throughout the greater portion 
of its extent has a breadth far less. 'l'he yearly pro­
duct of this land of vinevards foots up in the aggregate 
to fully seven thousand five hundred car loads, and as 
the capacity of a car may be estimated at two thou­
sand baskets, it will be seen that the season's jharvest 
represents pretty close to fifteen million baskets, each 
weighing about ten pounds. 

Although the harvest season ig of comparatively 
hi'ief duration, a vineyard to be made thrifty and pro­
fitable requires considerable attention throughout the 
entire year. The vines require looking after, and the 
ground must be kept in the best possible condition 
at all times. Vineyards range in extent all the way 
from five to half a hundred acres, and in the case of 

l a rge extent ill 
the development of the traffic to its present pro­
portions. Grapes cannot be transported successfully 
in cars of the ordinary type, but require instead 
refrigerator or ventilated cars. After the loading of a 
car has been completed it is moved to . what is known 
as an icing station, where the ice boxes are filled to 
overflowing before the car is sealed and sent on its way. 

Many of the grapes are· shipped west and south to 
points as far away as the Pacific coast .and New 01'­
leans,. to say nothing of all the large cities in. the coun­
try, and it is of course highly essential that the pre­
parations for shipment be made with the greatest care. 
Too much heat will cause the grapes to fall from the 
stems, and of course any failure to get good dispatch 
in transportation makes the fruit practically worthless. 
Naturally, nobody wishes to shoulder any responsibil­
ity which belongs to some person ·else, .. and as a conse­
quence the grapes are subjected to a most rigid inspec­
tion when they are placed aboard the cars, and another 
when the point of unloading is reached. 

In view of these necessities it may be imagined that 
the cal' famine which has affected all industries during 
the latter half of 1899 has made its presence felt in an 
unusual degree in the grape country. In order to in­
sure prompt dispatch, three or four hundred extra cars 
should be kept in reserve in the" helt ;" but this has 
seldom been done during the seaSon just clolled. The 
problem in the grape-growing world for next season 
- and already it is under discussion - is whether 
"trusts" or individual growers shall control the out-
put. 

• •••• 

Tbe Nobel PrIzes. 

Candidates for the Nobel prize for scientific achieve­
ments are being considered by the Swedish Academy 
of Science, at Stockholm, which must award the prize 
this year for the first time. Among the names already 
proposed are Prof. Roentgen, Marconi, Baron Nor­
denskjold, and Henri Dunant, the founder Qf the Red 
Cross Society. 
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i!!icleoce Note •• 

Sir .Joh n Lubbock has been honored by a peerage 
and has selected the title of Lord Avebury. He has 
certainly won the distinction by his studies and writ­
in gs. 

Paris possesses 80,000 trees in the streets and public 
places. There are 26,000 plane trees, 17,000 chestnut 
trees, and 15,000 elms,  the remai nder consisting of 
sycamores, maples, lindens, etc. 

We regret to note the death of Henry A. Hazen,  pro­
fessor of meteorology and one of the chief forecasters of 
the Weather Bureau . He developed the psychrometer 
ta bles for the red uction of barometric read ings to sea 
level and he oevised various fitti ngs for meteorological 
instru ments. He was also a celebrated aeronaut. 

To open a book properly, hold i t  w ith its back on a 
smooth or covered table. Let the front board down,  
then the oth er ; now hold t h� leaves in one h and 
while you open a fe w leaves at the back, then a few 
at the front, etc . . altern atel y open i n g  back and front 
unti l the center of the volume is reach erl. If  this is  
done two or .three times, there wil l  be no dan ger of 
breaking the vol u me. 

Mr. Harry Wells, assistant professor of ch emistry of 
Wesleyan University, has taken up It residence i n  
Prof. Atwater's respi ration calori meter', w h i c h  w e  have 
alre.a1y; descri bed , and w i l l  remain there n i n e  days. 
H e '  �vi lf have a rest of n i n e  da ys. a n d  will  then go 
back for another period of n i n e  days .  His  food wi l l  
b e  either m i xed with a lco h o l  or w i l l  be c,)mposed 
largel y of alcohol -d uring t h e  e n tire t ime. 

H. Thoms h as detected in tobapco smoke a poisonous, 
oily substance which prod llces v i o l e n t  h eadache, trem­
b l i ng, giddiness, etc. By treatment with a 2 pel' cent pot­
ash solution a phen ol-I r ke body Illay be separated wh ich 
h as an odor resembling creosote. To the presence 'Of 
t h i s oil; the observed toxic effects of tobacco 'mav be 
attri b u ted" si nce it is known that t h ose are not � I to­
gether dependent u pon the proportion of n i cotine i n  
t h e  tobacco. 

T h e  pine needles of South Oregon are being u t i l ized . 
T h e  n eed les are first boi l ed a n d  then run between 
horizontal wooden rol lers, w h i c h  extracts the j u ice. 
'l'his  is  cal led pine need le oi l ,  wh ich is s u p posed t o  
possess med ical properties. T h e  p u l p  is  used a s  a l lIedi­
cated llI aterial for u pholsteri ng, and is  also said to be 
a good su bsti tute for horse hair. It is  said that i n sect 
pests w i l l  not l h 'e in furniture t hat has been u p hol­
stered with pine need les. 

The general rules an d regU lations governi n g  exh ibits 
at the Pan-American Exposition, Buffalo, 1901 , have 
been issued, The Govern ment Board created bv Con­
gress has made provision for i n clud i n g  in the govern. 
Ill en t  representation at the Exposition exhi bits from 
Porto Rico, Hawaii and the P h i l i ppi nes. Adequate 
provisions w i l l  also be made for a splendid exh ibit 
from Cuba a,nd adjacent islands. One American nation 
and colony after another, and one State after another 
has already declared its intention of being repre� 
sented, making it n o w  certain that this  exposition 
w i l l furnish man u factu rers and producers the most 
aus pic i ous opportunity they have had for developi n g  
their trade relations throughout the western hemi­
sphere. 

Fish scales are bei n g  uti l i zed in France, where a 
chemist has d iscovered th at the seales lll ay be used i n  
t h e  manufact ure of artificial pearls, a n d  o u r  consu l  at 
Lyons has fou n d  that the su pply is i n adequate and 
t h at there is an act ual demand for l arge quantities of 
the scales i n  his consula te, w h ere good prices are paid 
for them. The scales should be spri n kled with salt as 
soon as they are removed from the fish and packed i n  
ti u cans. A n y  speci mens sent t o  Mr. Covert a t  Lyons 
will  receive careful attention, and the results, with any 
su ggestions that m ay be 'made, and particulars of 
price offered, wi l l  be d u l y  reported. As the AllIerican 
sturgeon has the most beauti ful  and largest scales of 
al most any fish i n  the world, this may be of con sider­
able i mportance to fishermen who engage in cat,�hing 
stn rgeon . 

The London Lancet has recen tly cited some instan ces 
w h ere diseases were com m u nicated by h oly water; and 
lIl any sam p les were taken frolll e h u rches in differen t 
town;; in Holland. T h e  res ult was the discovery i n  
most cases o f  abundant bacterial growth, with the oc­
easional presence of staphy lococci an d other patll o­
geni c  forms. T wo gninea pigs that were injected with 
the sediment from a font of a c h u rch in Amsterdam 
died in thirty hours. Mr. Bru n s, of Arnhem, Holl and,  
d

.
evised a m eans of comp letely avoiding conta m i na­

tum. The water is stored in a n arrow-neeked j : H  in­
verted in a shal low bas i n ,  so th at the o verflow fmm 
the jar ceases as soon as the water in the basin covers 
the neck of the jar.  One en d .  of a ben t  t u be fillerl 
with hair is im mersed i n  the water in th e basi n .  and 
the other end overhan gi n g  the edge del i vers a con �tan t  
stream o f  small d rops rai �f>d by t h e  ea pil larity o f  the 
hair. All  these parts are i nclosed i n  an orn am ental 
open case so that the con gregation have merely to hold 
their fingers for an instant in the stream.  T h e  ap­
paratus has been sanctioned by ecclesiastical authority. 

J C itu tific �mtricau. 
Eoglneerlo� Note •• 

The annual dinner in memory of .James Watt was 
held on .Jan u ary 20, at Glasgow, under the auspices of 
the Insti tution of Engineers and S hipbu ilders of Scot­
land. 

A company i s  buying lignite coal mines i n  North 
Dakota, says P u b l i c  Im provemen ts, and is arrang­
ing for the construction of plants to render this ma­
terial a satisfactory fuel in the form of briquettes. 

As far back as 1770, on a royal visit to Woolwich, a 
12·pou nder brass gun was filled twenty-three t imes 
with shot in a m i n u t.e. sponging between each fire and 
loading with great safety. This surprised every spec­
tator. 

A n e w  rai l way bri d ge is  in co ur�e of construction 
over Looh Eti ve, at the Fal ls  of Lora. in Scotla n d. 
W h en com pleted, i ts span of 500 feet w i l l  be the second 
largest in  E u rope, com i n g  next to t h at, of the Forth 
Br'i cige. It  is desi gned by Sir J. Wolfe Barry. 

T h e  Houston a n d  Texas Central Rai l way h as re­
cently created t h e  office of C h ief Gardener', says The 
Rail way Re\-iew,  the i n cumbent of which will  ha\'e 
charge' of maki ng and 

'
taking care ·of the depot �rounds 

a n d  flower gardens at al l points along the line from 
Groes beck and Dal las, Texas. 

The paper fam i n e  in En glan d is getting to be very 
sel·ious. It is  caused by th e  difficulty i n gett i n g  wood 
p u l p, by the rise in the price of coal,  and by the encr­
mous ' i ncrease i n  demand and stoppage of supplies 
from America. T h e  South African war h as naturally 
i ncreased the circulation of newspapers, so that they 
are now using from 20 to 100 per cent more pa per i u  
London t h a n  they were a few months ago. 

According to the last report, the · Pasadena Sewage 
Farlll is y i el rl i n g  a considerab le revenue. Tire total 
receipts are $3, 029 in spite of a severe d rought. and 
the total ex pense i ncluding labor and tools was $2, 375, 
says 'l'he Engill eerin� Record . 'I'here are 60 acres of 
walnut trees, 25 acres of alfalfa, 20 acres in oats, and 
35 acres in barley. Thirty more acres w i l l  be set out 
w i t h  waln ut trees of the soft shell species. T here is 
some talk of planting corn and beets. 

More than $ 1 00. 000,000 worth of paper is prod uced 
i n  the Un ited States annual l y .  A third of this is  ll sed 
by t h e  newspapers, and '  the wrapping paper u sed 
a m o u n ts to ' t wo· thirds as m u ch as that consumed by 
the newspapers. Abont half  as m uch is used to manu­
facture books as to print n ewspapers. Paper board s 
alIl ou n t  to 300, 000 tons a year. B u i l d ers use 60.000 
tons of paper and 4 5, 000 tons of wall  paper is produced 
an n u a l ly. 

The D ickson Man ufacturing Company recei ved an 
order a year ago from the South African Republic for 
fi ve locomotives to be added to the Boer war equ i p­
ment. 'I' hey were completed and boxed for shipment 
when orders were recei ved to postpone sending them 
until further notification. The engines were con­
structed specifically for use on armored trains and are 
built on the same l ines as the locomotives which proved 
such effective aids to Kitchener in the Soudan. 

Alfred Brand t, engin eer and contractor for the Sim­
pion tun nel, died recently. He h ad great ex perience 
in tunneling, being employed &.s a mechanical engin eer 
for the St. Gothard Railway. He devised ingenious 
hydrau l i c  drill ing machines for use i n  the St.  Gothard 
t u n nel,  and he was also em ployed as engineer and ex­
pert in other great tunnels. T h e  Simplon tunnel,  
wh ich is the greatest, and perhaps the · last, of tqe 
Alpine ' tunnelsi gave h i m  an adm i rabl e  opportu nity 
for'th e display of his skil l. 

The Eighth In ternational Congress of Na vigation 
w i l l  be held at Paris, .July 28 to August 3, and the 
programme is a most attractive one,  dealing as it does 
with a large n u m ber of s u bjects w h ich'  m ight 'at first 
not be considered germane to the work of a congress 
of n avigation ,' such as the effect of regulation work-s 
on the regi men of rivers, especi al l y  inundations ; t1te 
progress in feedi n g  of canal s ; the uti lization of natural 
navigable waterways, t h e  latest · i m provements i n- light­
ing an d buoying coasts and harbor entrances, port 
works, etc. 

A b i l l  creating a n e w  cabi net office h as been favor­
ably acted u pon by the Honse C o m mittee ' of  Mines 
and '  M i lling. It provides for a cabinet officer to be 
known as t h e  Secretary of Mi nes and M i n i ng. He i s  

to ha\'e entire charge o f  affairs relat i n g  to m i nes, arid 
the Geological Survey w i l l  be placed under his care. 
The Secretary is  to h avp the same ran k and salar�' as 
other cabinet officers, a n d  he is  to have an assistan t,  
who wi l l  have the same rela t i ve rank as the First As­
sistan t Secretary of  t h e  I nterior. · Anothej' rri i n i n g  
m easure w h ich w a s  acted u pon favorably w as for t h e  
establ ish me n t  of m i n i ng experiment stations i n' each 
o(t h e  m i n i n g  States somewhat s imi lar to th e agri c I1 1 -
tural  experiment �tat ion� ,  a n d  prov ides for a: govern ­
ment geologist at $3. 500 per an n u m ,  and an assista n t  
a t  $2, 500 p e r  an n um i n  the m i n i n g  States. T h e�p 
officers are to furnish assays, con d u ct explorations of 
mining regions arid issue bulletins for the public. 

Electrical Note •• 
Wire fences are blamed for damage to live stock b y  

lightning stroke. The d irector of the Iowa Weather 
and Cropservice recommends the use of earth w ires at 
i ntervals along the fences. 

Almost all t h e  towns in Siberia are having arc lights 
for street use and i ncandescent lights for houses, and 
the larger proportion of the people in Siberia have 
never seen gas, which they regard as an illuminant at 
a past age. 

Telephone com m u n i cation has recently been estab­
lished bet ween Berl i n  and Copenhagen by a d irect line 
which is  much shorter than the old route by way of 
Hamburg. The l i ne i n cludes a submarine cable th irty 
m i les long. The c a b l e  is made u p  of four wires, t wo of 
w h ich are for the telegrap h service and the other pair 
for the telephone l i ne. 

A Boston in ventor has i nvented an antiseptic 
apparatus for dis infecting razors, s having brushes, 
etc. It  consists of a conveniently shaped vessel 
which contains an antiseptic sol ution. Separated 
at some distance are battery electrodes connected to a 
b attery and i n d n ction eoi l .  Hol.ders for razors, brushes, 
etc. , perforated with holes, enter this antiseptic liquid. 
The articles are promptly sterilIzed with its aid. 

At the Alexian Bmthers' Hospital i n  Chicago there 
is an electric water bath, consisting of a heavy porce­
lain bath tub with copper eleetrode contact plates at 
each end, at the sides and in the bottom. T h ese plates 
are seven in n u mber and vary i n  size according to the 
part of the bod�- with which they are designed to make 
con tact. Both Gal vanic  and Faradic currents are sup­
plied to t h e  bath ; an induction coil;  etc� " iEhprovided, 
so that the cUJ'Tent a't.dl0 vol ts ·  from the lighting 
mains can be u sed for electro-therapeutic work, The 
bath tuh was i ll ustrated i n  a recent n umber of The 
Western Electrician. 

In a recent address before the Montauk Club, of 
Brooklyn,  Mr. C h arles W. Price stat.ed t h at over 
$600,000,000 had been i n vest.ed in electric l i g h t i n g  i n  
t h e  U nited States, and that t h e  total h orse power re­
quired in the electric l igh ting of Greater New York 
was n ot less than 200, 000 h orse power, and t h at in the 
last thirteen years since the birth of the electric rai l­
way there had been an ex penditure of more than 
$ 1, 700,000. 000, and that now any one could travel by 
electric cars from Paterson, N . .J. , via N e w  York, to 
Portland ,  Maine, with only three i n significant i nter­
ruptions which collectively amount to l ess tban fifteen 
mi les. 

T h e  l ate Prof. D. E. H u ghes left large sums of money 
to charit ies. It is  a wel l -known fact t hat though born 
in Lon don h e  spent about twenty years of his youth in 
the United States and he was ed ucated at Bardstown, 
Ky. , where he afterward occupied the chair of nat­
ural philosophy. He obtained his patent for the print­
ing telegraph i nstru ment in 1855. and it  was put into 
practical use by the Western Union Telegraph Com­
pany , i n  1857. He then went abroad, and in ten years 
succeeded in instal ling his i n vention in the telegraph 
service of nearly all the European nations, says The 
Western Electrician . His  i n duction balance and 
m icrophone were also i m portant i n ventions, and he 
received many wel l deserved honors. 

We h ave already referred to the n ew telephone sys­
tem which is bei ng added to the fire boxes in New 
York city. The system is bei ng rapi d l y  i nstalled, and 
the work of al l of the chief officers of the department at 
Iltrg�. ,fires: w i l l  b� !,l,u(lh s i m.p l ified. When an officer 
wishes to talk to the central office, he hangs the tele­
phone over the door of the fire-alarm box by means of 
a wire bail attached, and in serts the plug in the taper­
i n g  hole in a brass block within the box which con­
n ects with the wires' of the circuit.  The officer then 
signal;; to heaoquarters with the telegraph key and is 
answered over the telep.hone. This will greatly facil­
i tate the work of battalion chiefs, who formerly cou lrl 
com municate o n l y  from the signal box w i th the tele­
graph key with i n  the box. It is  the i n vention of 
Henry F . .  Black well,  .Jr., chief of the fire-alarm tele­
graph bureau. 

The court at the Pan·American: Exposition will be 
l igpted by over 100, OOO - i n candescent l i ghts of 8 and 16 
candle power. T h i �  -wi l l  offer a highly d iffused illu­
mination with n o  in tense points of bri l l ianey. In fact, 
it wi l l  be-a brigb t ligh t without shadows. There will be 
an electric tower 300 feet, and in front and facing the 
court of fOllntai ns w i l l  be a niehe 70 feet high a n d  30 feet 
wide. In this niche will · be a most beautiful water dis­
play, A large jet of water w i l l  be broken int·o d rops 
by an ingen ious device an d under the powerful electric 
l ights fo('used on the jet th ese d rops w i l l  appear as 
prisms per meated w i t h  color in l imit less comb i n ations. 

Designs are bei n g  prepare!l for electrical fountai ns, 
says T h e  Electrical World .  They w i l l  be used for 
the e l l l  bell i� h men t of the i nterior co urts of t h e  other 

b n i l(l i n gs. Plans are al�o bein� con sidered for the 

i l l umination of  the Grand Cana l,  which w i l l  have a 
stretch of several nl i les, 1\11'. Ln t h er Stier i n ger is the 
consulti n g  electrical engineer of the Pan- American Ex­
position. 
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THE ltOUND·LAP BALE KETHOD 01' 8KIl':rINct 

COTTON. 
BY D. ALLEN WILLEY. 

The preparation of 80tton for the market by what is 
known as the round-bale process is an industry which 
practically had its inception during the cotton season 
of 1896-97, when about 4, 000 bales of this kind were 
sh ipped from the South. D uring the season of 1897-98 
the number was increased to 70,000, while during the 
calendar year of 1899 it is estimated that 175,000 bales 
were prepared by this process. 

In the mai n the plan followed is what is known as 
the Beesonette, invented by an American of this namE'. 
The several companies operating-jn the United States 
vary but slightly in the mode of forming the bale. 
What is known as the Standard circular press is in 
operation in some parts of the Southwest. The press 

J titut.ifit 3mtritJI. 
th.e total pressur. enrted being 7,300 pounds to tile 
bale at the finish. When the roll has reached the 
required dimensions, the covering, which is suspended 
in a wooden framework above the press, is r'!leased, 
and d escending, is formed mechanically around the 
bale. The metal ties which have been adj usted to the 
cover before it enters the machine are fastened by 
what might be termed metallic fingers. The operator 
then lets down the front of the press, and the bale, 
ready for shipment, is rolled o ut. This press can be 
operated by 6 horse power when connected directly 
with a line shaft and will take the product of six cot· 
ton gins when operated at its maximu m  speed. 

The Standard press is quite similar in appearance to 
the one used princi pally in the Southeastern and Gulf 
States, which turns out what is known as the Ameri­
can round-lap bale. Like the Standard, it is attached 
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eeu tbe Itat il wound several times around the core by 
the belt before encountering pressure from the rolls. 
But one roll is adj ustable, moving back and forth. It 
is regulated by-a valve connected with a. compressed 
air chamber and cylinder. allowing the pressman to 
exert whatever pressure is desired u pon the exterior of 
the bale. The air in the chamber is compressed by 
hydr�ulic power, varying from 325 to 275 pounds per 
square inch in the smaller presses, and from 250 to 200 
pon-nds per square inch in the larger size. 

The winding contin ues until the bale is of the proper 
diameter, when a signal bell is runll automatically and 
the bat is shifted to the opposite side of the press and 
a new bale begun . . The completed bale is lifted from 
the bed of the press by the attendants, the core 
knocked out with a mallet, and its coveri ng stitched 
on. It is then !'eady for the market, with the excep-

PLUTATIOll TEAKS UNLOADIlIG . COTTON AT THE PREBS. COTTON SKIPPED IN THE SQUARE BALE. 

machinery proper weighs 6 tons and occupies a fioor 
space 4� feet square, with an arm supporting the 
screw shaft extending hiterally \l-bout six feet ·frolD the 
press proper. ' In gent'ral a roller-press is operated by 
the baling"roll and endless�bel t ,  process. It is intended 
to be placed in a gin house and about twelve feet dis­
tant from the gin or gins. '.I)he !lotton enters the top 
of the machine, passinII' between two belts operated on 
wooden rolls. The J'olls ;and belts fOND a ftgur.e sim 
ilar to the upper half of the l�tter Y, the lower ends of 
the trough formed by them gradually contracting until 
but a ft'w inches of space are left for the cotton to pass 
through. By a movement somewhat similar to the 
carding machine in a spinning mill it is carried up 
into the bale former, as it might be termed, which reo 
volves around an adjustable steel core. The endless 
belt of heavy metallic links, which is 25 feet long and 
24 inches wide, operates two steel baling rolls which 
travel on carriages 7 inches long. These rolls, revol ved 
by the belt, act in connection with the bale former, 
holding the cotton in place, gradually moving back· 
ward on their carriagel3 as the size of the bale increases. 
As the baling winds around the core, the operator ex­
erts more pressure

' 
on the rolls by means of the chain. 

When the mass of cotton is 10 inches in diameter, the 
pressure is 13 pounds to the square inch of its surface, 

to a condenser and bat fOfmer which take the place 
of the original condenser in the square bale press. The 
plant is attached diI'ectly to a series of from two to six 
or more gins, the condenser being connected with what 
is known as the lint fiue, delivering the cotton as it 
comes from the gin to the bat former beneath it. The 
former compritses two endless aprons mounted in 'V 
shape, 2 inches apart at the bottom and 5 feet at the 
top, their inne,r sudaces tl'&,veUng

' 
downward. The 

space between these is closed at both ends by boards, 
forming a b0pper which receives the loose co_tton 
directly from the condenser, converting it into a bat 
of 10 to 12 inches in thickness and averaging 2%, 
pounds in weight to the 8quare yard. In a continuous 
roll the bat passes ut'neath the first compression roll, 
which excluies most of the air, while the compressed 
material is round around a steel core, which is 2iJ 
inches at the larger end, tapering to lU, so that it can 
be easily removed. The core constitutes the tempor­
ary center of (the bale. which is formed by the revolu· 
tion of two baling or compression rolls and the baling­
belt which plUlses beneath the rolls and u nder the bat. 
The belt acts as a guide in keeping the bat of the 
proper dimensjons, while it also keeps it from sagging 
down and rolling unevenly. The bali ng rolls are lo­
cated 5� inches apart in this press, so that in the pro-

tion of stenciling the weight, the press from wh ich it 
came, and the address. 

The' majority of the round-bale presses in use in the 
South have bale formers on each side, and are so ar­
ranged t hat two bales can be prepared at once, the 
cond�nser being large enough to supply the necessary 
double bat. 'fhey are of t wo sizes, one turning ou� 
bales 22 inches in diameter and 35 inches in width, for 
expol't demand, and the other 25 inches in diameter 
and 4B inches in width, for Amerillan mills. The time 
required for the operation varies from 8 to �O minu tes, 
according to the rate of speed of the machinery. W hen 
rnnning at maximum speed, 10 minutes will cover all 
of the work, including the wrapping and labeling. 

A plant established in Weldon, N. C. ,  in 1898, is a fair 
sample of the presses which are installed in the small­
er comm unities of the South. This consists of a double 
press with the cond ellser and bat former connected 
with four Munger gins, each of 70 saws capacity. The 
machinery is housed in a wooden b uilding 50 by 25 
feet in dimensions and is operated by water power 
gent'rated from one turbine wheel. The cotton loosely 
piled on wagons is driven under an open shed from 
which are suspended suction pipes of tin 12 inches in 
diameter. Exhaust fans suck the cotton into the gins, 
which remove the seed and a portion of the dirt and 

:BOUND-BALE l'BES8-COJ(J(ENCIlIG A lIALE. ROUND·BALE PRESS-THE FIlIISBED BALE. 
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other foreign matter. From the gins tbe cotton is 
forced, also by air suction, to the condenser and press, 
where the bales are completed at the rate of 12 per 
hour. To operate this plan t, 60 horse power is re­
qui red, of which 35 is taken by the ginning machinery 
and 25 by the baling machinery. T h e  manual labor 
required consists of a boy feeder, who merely directs 
the cotton into the suction pipes, a gin tend,er for the 
qe ries of four, one pressman and two attentiants, who 

STITCHING THE BALE. 

remove the bales from the press and stand by in case 
a belt should slip or something occur which would re­
quire the readj ustment of any part of the machinery. 
In connection with the Weldon press is a cotton-seed 
oil mill ,  which converts the seed into l iquid, h ulls, and 
meal on the spot. The hydraulic power is applied by 
means of valves in the usual manner, whi le  the press is 
controlled by a lever as shown i n  the illustration. 

per cent i n  waste ilpace, while the expense of screwinliC, 
which is necessary in loading square bales, is done 
away with, saving from 30 to 40 cents per bale. The 
internal pressure in making the round bale reduces 
the quantity of air to such a small amonnt that it is 
claimed that the danger from " cotton fires " is reduced 
to a minimum, thus lowering insurance rates to cotton 
shi pper and vessel owner. The size and form of the 
rou n d  bale allow it to be much more easily Qarried. As 
sam ples are t�ken of the cotton during the baling pro­
cess, it is not 11ecessary to open the completed package, 
as is the case with the square bale, to a!lcertain the 
quality, and the loss from the exposure is avoided. 
Ot,her ad vantageS claimed for the round-lap bale are 
that it can be fed directly at the m i l l s  w ithout the 
ne�essity for rehandling, and that on th� plantation 
and in the local market the time and labor necessal'y 
.:;0 s/lmple, press, and com press it  are entirely avoided, 
as vYell as the extra expense for metal bands or ties. 

An objection urged against the round bale is that 
the, pressure exerted to each roll is liable to crush the 
fiber and lessen its val ue at the mills. I t  i s  asserted 
that carelessness of the pretSsman may cause too much 
P9wer to be applied. It has also , been urged that 
gl-ease and oil on the llJachinery will soil it unless the 
apparatus is kept properly cleaned, as the lu brication 
rcquired includes portions of the press which are in 
proximity to the cotton. 

. . . .  -
ActIon of LIme In Arable Land •• 

The Consult\ng Committee, of Agricultul-al Stations 
and Laboratori�s h as llJade the follo wing COllJmunica-
tion, says La ' 

P h  o s p h a  t e ,  
('oncerning t h e  
action of l i llJe 
i n  soils : 

The requisite 
q u a n t i  t y  of 
lime must be 
c o n s i d e r e d  
f r o m  t w o  
points of view : 

1. As a fertil­
izer. 
' 2. As a con­

stituent p a r  t 
of t h e  s o ,i I , 
modifying i t s  
physical a n d  
chemical pro­
perties. 

1 2 1  

a.nd double composition with the sa.Its of ammonia 
and potash, faci litating the absorption of these fer­
t.ilizers by the soil. These various functions constantly 
t,ransforllJing the lime to the state of bicarbonate, 
nitrate, sulphate, and chloride, require considerable 
quantities of ca lcareous llJatter in the soi l in order that 
the proportion should not be materially reduced. The 
quantity cannot be stated definitely, but it ought to 
be the greater the more organi c  man ures are used. 
Several h un dreds of kilogrammes of calcareous mattel' 
disappear yearly from the s u rface of a h ectare when 
the soil is  llJoderately llJanured. 

From the vie w-point of the mellowing of the soil, 
t.he r6le of the l ime is not less important.  It is known 
that there is an action on clays which reduces their 
plasticity and adapts them for acquiring the proper­
ties of arable lands. If the proportion is too small, 
special properties will predominate in the clay, and 
the lands will be stiff, less permeable, less fitted for 
utilizing the organic matter, and less easy to work. 
'l'he proportion of calcareous matter which soils ough t  
t o  contain is very variable, n o t  only according t o  the 
proportion of the clay, but also to the fineness of the 
carbonate ; less q uantities are requ isite i f  the division 
is extreme. The presence of sandy llJatter, which in 
itself tends to increase the permeability, may render 
mo�e efficacious the action of a less proportion of liIDe. 
In soils containing a marked quantity of clay several 
hundreds of kilogralll mes are needful. Heavy lands are 
often seen with considerable quantities of lime without 
the compactness of the clay being sufficiently effected. 

For light lands this is not tbe case. ' In these the 

The advantages claimed for the round-ba\ed cotton 
are th at it economizes space ; it is less liable to igni­
tion ; it is more readily handled i n  transpo�ation and 
at the mill, as the covering i8 less liable to b� damaged 
and the loss in this respect reduced to a ,minimum. 
The dAnsity of the American square bale is from 20 to 
25 pounds to the cu bic foot. A car loaded with sq uare 
bales 54 i nches l.ong, 27 i nches wide, and 16; i nches in 
th ickness w ill carry between 24,000 and 25,000 pounds. 
A cargo of bales pressed but once at the plantation 
will average about 13,000 pounds. The same size cars 
loaded w i th round-bale cotton have carried from 52,000 
to 79, 256 pounds. A carload contai ning the greatest 
weight has recently been received at Galveston, Tex. 
This is  the largest quantity of the staple ever placed 
in one car. The density in the round bale ranges from 
35 to 45 pounds per cubic foot, wh ich is the same den­
sity as Egyptian cotton, considered the best square 
bale in, the world. It is calculated that the round bale 
can be stowed on board vessels with a loss of but 9;!:( 

F r o m  t h e' ,  
view-point of 
the alimenta·· 
tion of plants, 
comparative I y 
small quanti­
ties of I i  m e INTERIOR VIEW, SHOWING ROUND-BALE PRESS FED DIRECT FROM THE GINS. 

may s u ffi c e ,  
not ; materially exceeding the amounts of , potash and 
phosphoric acid. Like potash, lime is a 'Part of the 
vegetable prod ucts serving for forage and litter, and is 
thus returned ' to the soil with the manure. Sligh t 
dressings are sufficient to keep up the quahtity of lime 
necessary Jor an average yield. 

From the,  view-point of the chemical reactions of the 
soil, it is needful' that there should be a considerable 
quantity of , l ime to thoroughly permeate the organic 
matter. The chem ical reactions are especial l y  the 
combustion of the organic matter and the n itrification 

'" 

BUGB LOAD OJ' OOTTOlf m , TKE BOVlfD BALI. 

lime ought not to increase the permeability, siIlce it is 
already too great. The l i m e  should serve for givi n g  
them body, combining w i t h  t h e  organic matter whicQ 
they contain and forming calcium h u mate, whose ag­
gl utinating propel·ties are well kno wn. In such soils i t  
is  sufficient, having i n  v i e w  their physical properties, 
to su pply a less proportion of li me. With the same 
q uantities of calci u m  carbonate light lands are more 
calcareous than stiff lands ; and when deficient it is 
not necessary to supply as much by liming or marling 
i n  the first as in the second. 

In lands rich in organic matter it is requisite that 
they should contain sufficient quantities of lime to 
thoroughly saturate the h u mic matter, otherwise the 
larids would be moors and heaths, which i n  their n atu­
ral state cannot be considere d as arable. 

From what has been said it Ill ay be understood that 
it is difficult to fix the limit to which the quantity of 
lime may be reduced, since the limit varies with the 
proportions of the other matters. 

For light lands less than one per cent of calcareous 
matter is sufficient, while three or four per cent may 
be too little for stiff lands. 

Chemical analysis is, therefore, i nsufficient to de­
terllline whether a soil has ,need of the applicat,ion of 
liille.  It i s  only in the case w here i t ' is absent or in 
very smal l  proportion that t h i s  method of research 
may give ' reliable indications. But for soils contai ning 
nearly but not quite enough , it i8 practice and direct 
experimentation which must su pplemen t  the data fur­
n ished by analysis. 

• e , . 
LANDSCAPE architecture is to be taught at the Law­

reIlce ScieI)tlfic School ,in a fou r  years' conrse. The 
subjects taken n p  will include architecture, l andscape 
desi�n, surveying; study of, plants in relation to land­
SCape gardening, the constructlon of roads, water s\lP­
ply, drainage, geology; horticul ture, drawing of con­
tracts, etc. T h e  subject is a very attractive one, and 
the results will oe looked for witb in terest. The coun­
trY, however. can not support a very large number of 
graduates, though landscape gardening is a delightful 
profeasiou. 
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India Rubber In South AlDerlea. 

M. Eugene Poisson, who was sent by the French 
government to South America to exami n e ·  into the 
India ru bber question, has lately returned, and the 
official report which h e  gi ves presents m an y  points ot: 
interest. The principal object of the exped ition was 
to obtain information as well as seeds and plants, with 
a view of propagation in the l!'rench colonies. The 
c ity of Para, Brazi l ,  was first visited ; this is one of the 
great centers of the ru bber ind ustry, and the prod uct 
fo und in t h e  region is  one of the most highly esteemed 
by the trade. To give an idea of the extent of the 
traffic i n  the region cal led AmazonIa, it  m ay be re­
marked that for the year preced ing J u ne 30, 1897, the 
fi fteen principal houses have exported 22, 300, 000 k i lo­
gramm es of rubber, whose total val ue is esti mated at 
$23, 000. 000. The Para rubber is taken from a tree 
belon ging to the Euphorbiacere, gen us Hevea, w h ich 
grows in the dam p eart h on the borders of the nu mer­
Oll S  affi uents of t h e  A m a zon. Di vers species of this 
tree exist i n  different regions, giving different qual ities 
of rubber ; thus i n  lower Amazo n i a  is found the H .  
B raziliensis, in  t h e  en v i rons o f  Manao t h e  H .  discolor, 
an d  i n  the regions of the Rio Negro and Rio Nau pes 
the H. pauci flora and H. lutea. In spite of efforts 
which have been m ade to dpterm ine the val ue of each 
of these species, this l ias been d i fficult,  if  not im possi­
ble, as it demands a prolonged sojourn i n  the h umid 
forests which i s  not wit.hout peril for a E u ropean , as  
examples h ave shown. M. Poi sson visi ted the forests 
n ear Para to observe the col lection of the rubber . .  It 
appears that the natives d istinguish two kinds of trees, 
which they call t h e  'wh i te arid the black iIevea, from 
the d i fference in the co lor of the leaves, the black giv­
ing the better q uali t y  of  milk,  but the mixture of the 
two seems to 

'
be superior to either taken separately. 

The hevea generally grows singly, and the serin gueros, 
or sap-col lectors, someti m es cover several mi les i n  col­
lect i n g  the product. M. Cou d reau. the explorer, h as 
seen groups of trees on the banks of certain r i vers, but 
very far f rom the m ai n  stream, genera l l y  in local ities 
w h e re it is i m po�si ble to stay o n  acco u n t  of the clouds 
of 1I10�q ll itoes fou n d  there. M. Poisson was able, after 
sOllie d ifficu l ty, to secure sam p les of the m i l k  for anal y­
sis, i n  wel l - corked bot.t l es, b u t  under the i nfl u e n ce of 
t he tropical heat ferllle n tation often takes place. I n  
t h e  Amazon region t h e  r u  bber is ex trac ted b y  m a k i n g  
a shallow i n cision i n  t h e  bark o f  the hee with a smaJ I  
hatchet ; below the cut  is  placecf a s m a l l  t i n  vessel h e l d  
i n  pla.ce by its sharp ri m,  w hich is forced . l i ghtly i nto 
the bal·k. The contents of the bu ckets are em ptied i n to 
a cal abash and taken to the carbet, a "man i nstal lation 
w here the operation of . .  smok i n g "  is carried out. 
'f his consists in dipping a blade of wood with a long 
h andle in to' the m i l k, then exposing above a terra­
cotta furn ace in which b u l'll smal l pieces' of 'wood and 
the frui t  of a certain palm called the attalea ; the ope­
rat ion is repeated u n t i l  a lII ass of snfficient size h as 
been obtained, when it is detached by sl itti ng one side. 
It is i n  this form that the rub ber is delivered to CO Ill­
merce.  The ai l1l of this treatment is not o n l y  to evapo­
rate  the water an d  avo i d  putrefaction of the rubber, 
but the nut of the attalea possesses spec ific properties ; 
H11f1 lysis  of the smoke shows the presence of acetic 
add,  w h i c h  causes the milk to coagU late instant.ly, the 
creosot.e acti ng as an ant iseptic. 

T h e  provi nce of Ceara was n ext visi ted ; h ere the 
rll  b ber i s  obtained from a tree also of the fami l y of 
E U l ' h orbiacere, the Man i hot glaziovi , wh i c h  grows i n  
dry soi l ; it i s  a tree o f  medi um height-10 t o  1 2  meters 
at most. Its m i l k  is thicket· than that of the Hevpa, 
a n d  it coagu lates more rapid l y. For this reason it is 
u s n a U y  col lected by allowi n g  it  to run down the side 
of the t.rile, where i t  dries i n  one or two days ; i t  some­
ti l lles reaches the ground. becomi n g  m ixed with im­
p u rities. H is exported in several forms, either in bal l s  
01' cakes more or less m ixed w i t h  sand an d  debris, i n  
globules formed b y  m aking l i ght i ncisions i n  t h e  bark, 
or i n  cakes prepared, l i ke t h e  Para Tubber, by t h e  
fumi n g'  process, w h i c h  is  com i n g  .more an d more i nto 
practice. As to the prod uction of rubber i n Ceara, no 
exact figure coul d  be obtai n ed ; but acco l'd i n g  to the 
dealers, 400 tons h ad been prod u ced in 1897. T h e  gov­
erlllllents of these two regions have endeavored to 
organize plantations by offer i ng prizes, b ut with l i ttle 
success : the growth of the wanihot is,  h owever, very 
rapid,  plants of five months attain i n g  a height of 7 to 8 
feet, and in one year, 12 feet. A third variety of ru b­
ber tree w h ich merits attention is the Hancornia speci­
osa and its varietie!', which give the rub ber know n  as 
Pernamb uco . It is a smal l tree beari ng an edible 
fl ' ll it, which is sold in the m arkets. At Ceara, where 
�a.JIJ ples of this rubber were seen . it was learned that 
it is nearly 'all exported to Li verpool ; the q u an tity 
produced is, however, rel ati vel y small. M. Poisson 
had some difficulty in obtai n i n g  seeds ; those of the 
hevea keep but a short t i m e ; the ceara varieties are 
more sat isfactory. These seed s are greatly sought for 
by Americans, Englishmen, and Germans, but their 
collection must be caref u l l y  watched over,  as the 
natives, suspicious of foreign ers, w i l l  try to destroy 
their value, either by boi l ing or otherwise ; 100, 000 
seeds of the hevea and 320,000 of the manihot were 
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secured, with a los8 o f  SO per cent on the former, which 
should always be counted upon. 

In the island of Trinidad was found the Miumsops 
balata, a magnificent tree of great height, an d  a dia­
m eter which sometimes exceeds 1� weters. The pro­
d uct of this tree is greatly esteemed, but in the islJ3.nd 
the wood alone is used, its hardness and d urability 
rendering it valuable. The Balata rubber comes usu­
al l y  froUl Venezuela or the Guianas, passing to Trini­
dad, which becomes its reputed place of origin. T he 
i ncision made i n  this tree gi ves a mtlk which i s  very 
dense, flowing with d ifficulty ; the coagulation is slow, 
req u iring [tbout twen ty-four hours in the air. The 
government of  Trinidad,  which has a very fine experi­
mental plantation, h as been making trials of a Mexi­
can rub ber t.ree cal led the Cast i l loa elastica, with such 
encouraging results that a l arge plantation has been 
decided u pon . -A bstract of report gh'en to the French 
government by M. Poisson.  Annales Tel egraph iques. 

• ' e ,  • 
A '1'OOL FOR TRANSPLANTING BUDS. 

T h e  device i l l ustrated herewith is a tool i n vented by 
D uncan Galbreath, of New Orleans, La. , by means of 

GALBREATH'S TOOL FOR TRAN SPLANTING BUDS. 

which buds may be transplan te (l wi thout i n j u ry. 
The tool cou sists of two pi voted levers or hand les, each 
havi n g  a cross-h ead Il [:lo'n one end.  To each cross­
head a pai r of b lad es is scl'e,,,ildT ' fol' l I l ed with COllCa\'e 
cutti n g�edg'es, so that w h�n toe h a n dles are brought 
together, only the top an d bo'tt'ol ll port ions will  touch. 
T h e  ;space between the blades is 'Open so th at the bud 
can n ot be' inj ured . The pai l'S of blades, const ituti n g  
j a w!<, i n  effect are held i n  adj usted position b y  a l i n k  
w b ich is pivoted t o  o n e  handle and which is made to 
receive a set-screw carried by the other hand le. The 
j a ws are fitted ' to the extedor of the l i m b, twig, or 
brancn, th e  bu d being tnid way ' between the pairs of 
jaws. After the blades have been closed firlil l y  around 
the branch, and locked in adj usted position, the tool 
is turned so as to cut a sleeve or ri ng of bark from the 
branch, as shown in the small figure. The l i m b  to 
which the bud is to be transplanted has a section of 
its bark removed by a similar tool ,  the space thus 
formed correspond i n g  i n  length with the sleeve of bark 
carrying the bud to be tramplanted . 

• • • •  • 
AN IMPROVED APPARATUS FOR RAISING LIQUIDS. 

To provid e  a device for raising water or any other 
l i q u i d  in which the steam or other IlIoti ve agent used 

ELLIOTT'S ' APPARATUS FOR 

is automatically controlled , Mr� Ralph " W; EHiott., of 
Oakley, CaL , has i n vented the' apparatus ' represented 
in our i l lustrations. Flg. - 1  is a partia\ . section" of the 
ap paratus ; Fig. 2 a detail. The apparatus consists ·of 
a vessel submerged in the water to be" ritiiled, and p ro'­
vided at its bottom w i t h a self-closi n g  a n d  opening 
i n let·val ve. The water admitted by the vah'e i s  d is­
ch arged by a central pipe connected with the next 
vessel above, and provided at its lower end with a sel f-
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opening and closing inlet valve. The discharge pipe, 
as shown in Figs. 1 an d  2, passes up through a cylinder 
superposed on th e vessel and forming part of the valve 
for control l ing the steam . The steam is led into the 
cylindet· by a p i pe connected with an a n n u lar chamber 
h aving openings leading to the outside of the cyli n del·. 
A second set· of openings above the first serves to con· 
nect the cylinder and vessel w i t h  the atm osph ere. A 
ring-shaped val ve. alternately closing the t w o  sets of 
openings; is ·provided with down ward ly· extending rods, 
having collars guided on the central d ischarge-pi pe. 
Between the col lars a float is mou n ted on the roa s. 

When the valves are in the position shown i n . Fig. 1, 
the steam o r  call1 press�d air is cut· off. and the water 
w i l l  flow into the veseel through the open inlet-valve 
at the bottom , causi ng the float to rise. As . tbe.jloat 
comes into contact w ith the upper collar, t.he ri.ng­
s haped vah'e jl) raised, closing the air-i nlet open ings, 
opening the steam-pi pe, as shown in Fig. 2, and per­
mitting the steam to flow . through the ann ular ch a m ·  
ber i nto t h e  vesSel t o  force the watcer up through the 
d isch arge pi pe. As the water fal ls  with i n  the , vessel 
the float sinks, finally touches the lower co Hal', there by 
pu l l i n g  the ringcshaped valve do\Vh , sh attl.[)g . <?ir the 
steam. and open i n g  the air-inlets. The steam u n der 
pressure passes out i n to . the · atmosph ere ; water ,  again 
rises with i n  the vessel ; and· the cycle begi ns anew. 

The perfect autom at icity of the operation con stitutes 
the t!lost striking feature of t h e  i n vention . 

• • • 
A Gelatlno Cit rate of Silver Em ulsion for Photo-

graphic . .  Paller. 

At a recent session of the U n ion Nationale des So­
cietes Photograph i q ues de Fran ce , M. A.  B l anc brings 
out, the fact that�the;;form u l re  .. for prepari n g  t h e  photo­
graphic papers of: the �itrat� . of s ih'er type are l itt le 
known, and .he p l'(H>6SeS to .gh'e a form u la which he 
has found , very good in practice, givi ng . very " c.) �ar 
whites with a great faci l i ty in ton i n g. Befo�e proc�ed ­

ing to prepare the emulsion proper, a preservative 
e m ulsion is fi rst prepared accord i n g  to the form u la : 

Alcobol. 90° . . . . . . . .  . . . . . . . . . . . . . .  . . .  . .  . . . . . . . . . . . . .  15 c. c. 
White sbellac. . . . .  . .  . . .  . .  . .  . .  . . .  . . . .  . .  . . . .  . .  . .  . . . .  . . . .  5 grammes. 

Dissolve hot and pour rapidly into 100 c. c. of boi l ·  
i n g  water ; filter t h rough absorbent cotton . T h e  yel­
lowish -white e m u lsion thus formed will keep for a con­
si derable time. To prepare t h e  sensitive emulsion , he 
proceeds as fol lows : 

SOLUTION A. 
Gelatine, best qnality . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  9 gramme8. 
Chloride of cobalt. 5 per �ent 8olution . .  . . .  . . . . . . . . 6 c. c. 
Neutral tartrate of ammonia . . . .  . . . . . . . . . . . . . . . . . .  2 gramme8. 
Citrate of ammonia . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  � gramme. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 c. c. 

T h i s  is to be placed in a porcelai n  receptacle of about 
150 c. c. capacity ; in a smaller vessel is p laced­

SOLUTION B .  
Nitric acid . . . . . . . . .  . . . .  . . . . . . . . . . . .  . . . .  . . . . . . . .  . .  2 ' 3  grammes. 
Distllled water . . . . . .  . .  • . .  . .  . . . . . . . . . . . . . . . . . . . . . . . 20 c. c. 

After mixing, add 2� gram mes crystall ized n itrate 
of si lver. 

The vessels A an d B are placed in a water-bath and 
the temperature kept between 70° an d  80° C. Each 
solution having been well mixed, B is poured rapidly 
into A, and to the e m ulsion which forms is added : 

Alcohol, 90° . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 c. c. 
Pre�ervative emnlsion. . . . .  . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . .  5 c. c . 

Mix and filter through absorbent cotton : the em ul­
sion is then read y  to be applied to the paper. It 
should be used as soon as possi ble after preparat.ion, 
as it  will not keep longer than a few days. The paper, 
of course, Illay be kept for a long time without deterio­
ration. 

• f I .. ..  
Coppe l' Iodide Reactions. 

M. Pozz i - Escot has latel y given an account to the 
Acad ellly of Sciences of  a series of reactions which he 
h as carried" on with the iodides of copper ; he has suc­
ceeded in  obtaining two new compounds.  These take 
the form of m i n ute crysta ls, whose formation may be 
observed to ad vantage under the microscope. It is  al­
ready known that if iod ide of potassi um is added to a 
cupric sal t, a precipi tate is obtained which is a m ix­
ture of iodine and cu prous iodide, C u .I..  The experi· 
Illenter has obtained the cupric iodide, in combin ation 
with am monia, in two different forms. The first. of 
thesicLls . .  th,e iodide. C u I2, 4NH., H 20. which t.akes the 
form' of small  tetrahed ral crystals of . a fine b l u e  color ; 
it is obtai ned by treating an ammoniacal wl u tion of 
copper by ammon i U ln or sod i u m  iodide. A second a n d  
rather u n stable compound h as also been o btai n ed . 
whi�h the ex peri menter supposes to be C u I  •.  4 � H • .  
lts formation gi \'es , a fine react ion w b en vie wed by the 
llI icroEcope. , To a sol ntion oi a cu pric satt i s  ad ded a 
s l ight exee'ss of ammo n i a ; this  is heated to 40° C. , and 
a sol u tion of a m m oni n m  or sod iulll iodide ad ded .  
Under these con d i tions t h e  l i quid becomes yel low 

green an d depos i t s  fi n e  rhom boi dal cryst.a ls  of a black­
iwh ' bro wn color, and someti !u es ,.orthqrhomb i c  crystals 
of an' ol!an ge t i n t  . ... T he�e preparations, seen u nder th e 
m icr.oscope. resemble the ioc!op lati n ate of potassi u lll, 
but .

'
the, d istinct.ion is easy to m ake, and besides the 

crystals change their form and color rapidly. In 10 to 
40 m i n utes, accord i n g  t.o the con d itions of the experi­
ment, one finds onl y  flat and short prisms and irregular 
crystals, whose color has changed to a light yellow-green. 



THE XIPHOPAGES, ROSALINA AND KARIA. 
Several Illonths ago we pu blished in the SCIENTIFIC 

AMERICAN an account of two l ittle girls who were 
j OlUed together in much the saIlle malmel' · as the 
t3iamese twins, In the article we published at that 
ti me, we stated that " with radiography i t, will  be easy 
to ascertai n  whether the t wo bodies are absolu tely 
consolidated or whether they are i ndependent. If  the 
latter is  the case, a surgical operation might be per­
formed with considerable chance of s uccess." 

'fh rough the kindness of a cOl'l'espondent of ours, 
Mr. Eduardo Braga, of the College of Granbury, Minas, 
Brazil ,  we are able to f urn ish o u r  readers with some 
recent data. in regard to this phenomenon, and abo 
to reproduce a rad iograph w h ich has been taken o f  
these l ittle girls. The sisters, Rosal ina a n d  Maria, were 
p l aced in  charge of Dr. Al varo Ramos, su rgeon i n  the 
Hospital Misericordia, o f  Rio de Janei ro, and the 
com mun i cation Illade by him to the Acad em ia Na­
eional de Med ici n a  and t h e  Sociedadf> de Med icina e 
Cirurgia of RlO de Janei ro, wi l l  be read with i nterest. 
Dr. C ha pot Provost, lecturer of the Academ ia, is  of th e 
opinion,  since the prelimi nary operation described i n  
the report has been made, that i t  might b e  pos�i b le  
t o  perform a successful operation, b u t  no such attempt 
will be made unti l the su ccess of the operation can be 
more fully assured than is possible  with the present 
knowledge of surgical science, Dr. Ramos, i n  the 
address of which we p ublish an abstract, says : 

A fter thf> completion of t h e  ph ysi ological experi· 
ments wh ich proved the function al independence of 
the systems of Rosalina and Maria, I still had consider" 
able doubts as to th e nature of the tissues constituting 
the union of the two trunks, and as to the organs that 
m ight be found there. 

At t h e  last rad iographic exposurf>s, which formed 
the experiments of  Roux and Balthasar, * strong doses 
of hyponi trate of bismuth were ad ministered to the 
two girls, and owi ng to its opacity to Roentgen rays, 
th is su bstance was revealed in the stomachs and i n  
some o f  t h e  intestine coils, t h u s  provin� that th ere is  
no connection of  these organs i n  one abdominal cavity 
with those i n  the other. 

Although 1 was much encourdged by this resu lt, I 
sti l l  had no cel'tainty as to the (possible) union of the 
l ivers, a poi n t  which could not be cleared up by the 
rad iogra phs and to which m y  attention had al ways 
been directed, not only on account of the published 
resu lts of five autopsies t i n  si milar cases, i ncluding 
that of the celeb rated Siamese t w ins, but further for 
terato-genetic reasons.  

After makiug u p  m y  mind to try an operat ion, I 
diligently-too k all possi ble precaution�, i n  order that, 
if t h e  desired result cou ld not be attained, the u ns uc­
cessful operation should at least Qave no d isastrous 
effect ; for this pu rpose, besides gathering around me 
colleagues of the h i ghest abil ity, my compan ions i n  the 
daily work at  the great sch ool of  th e 
Misericordia (a Rio Janeiro hospital), I 
provided m yself with instru ments ann 
materials to meet any emergency that 
mi!!:ht arise d u ri n !!:  the operation.  

First I exp l ai ned to them the plan I 
in tend erl to fol low. I proposed to begin 
with lay i n g  open the abdominal cavi­
ties ; then to ascertai n if all their or!!:ans 
were completely separate ; and,  final ly, 
i f  the poss i b i l i ty of a complete separa­
tion was demonstrated, we should cut 
the cartilaginous ligaments which are at 
t he base of the ensiform append ices and 
of the false rib : by preserving t hese liga­
ments unti l the end, we should insure 
the heal ing of the operative wound not­
w ithstanding strains, i n  the event the 
operation cou ld not be com � l eted , as u n­
fortun ately turned OlIt to be the case. 

J Citutific !tUttiClu. 
tion of the two recto-abdominal m uscles, th e right one 
of Maria and the left one of Rosalina. A fter movi ng 
these aside, as well as the aponeuroses, I first met the 
fat pre-peritoneal tissue, and then cut through the 
peritoneum com mon to both cavi ties. T h i s  opening I 
enlarged by con t i n u i ng the in itial i n cision d o w n ward 
four to six cen timeters, to the lower end of the conn ec­
tion,  leav i n g  the um b il icus on Mari a's side. It then 
became easy to recognize the separation of the intes­
tines and of the stomachs, and to thus confirm the re­
s u l t  of the radiograph ic experi l lJents of Roux and 
Bal thasar. 

Turning then my attention to the upper part of the 
i n cision, I d iscovel'ed at once, through the very t h i n 
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to prove that her h eart was not directed toward the 
rigbt, confirming m y  pre v io us opinion,  founded upon 
the difficulty of auscu ltation on the left-hand side, and 
upon the entire a bsence of the kick o f  the apex. 

Im mediately belo w the d i aphragms were 1 he l ivers, 
u n i ted by t h e left lobes, wh ich appeal'ed to form a s i n ­
g l e  bod y com mon t o  both l i ver�, each o f  w h i c h  h ad i r s  
part icu l1u gal l  bladder, At the he i gh t of t h e cen t ra l  
l i u e  t h ere was a suspen ding l igament, which, from its 
attachment to the con necti n g  cal'tilage of the two 
ensiform appendices, extended to the com mon chamber 
of t h e  two l i vers. In the hope that th is l igament m i gh t  
be con t i n ued throngh the paren chyma of the l ivers, 
t h u s  form ing a septum separat ing the two lobes, I 
made an i ncision i n  this part of the com mon cham ber, 
and to 11I y d isa ppoi ntm ent, i nstead of fi n d i n g  a 
sept u lll , I ascer t a i l Jed the contin uity of the paren­
chyma. 

I cannot indicate d efi n i te ly  the relative positions of 
all the othel' \'iscera, si n ce the position s had partl y 
been changed . I con fi ned myse l f  to ascertai n i ng the 
extent of the su rface con necting the two l i vers, and 
putting Ill y right han d arou nd t hem, w i t h  the fingers 
i n  contact with the lo wer 0 1' concave face, and t h e  
t h umb o,'er the con vex top su rface, I estimated that 
t h e  su rface to be cnt wo u ld be about ten centimeters 
in length and three 01' fou r  centim eters in width,  corre­
sponding to the thicknes� of the lobes at this  poiut. 

Such an operat i un with all the preparations for in­
suring hemostasia and the safe replaci n g  of the l i vers 
i n  the abdominal  cavity, in accord an ce with the latest 
methods of resect ion of  the l i ver, would certai n l y  re­
Q u i re a q u i te considerable a mount of time. This, 
added to the ti m e  al read y spen t on the i n vestigation, 
was more than t h ebe tender organ isms could be ex­
pected to res ist mccessfu l l y, and every m i n ute s t i l l 
further red uced t li e i r  " i tal energy. I concluded t o  
proceed no furt her. T h e  wou n d s  were d ress ed i n  t h e  
usual way, and after bei n g  a wakened w i t h out d i ffi­
culty, the t wo l it t le girls were soon pretty l h-e l y a n d  
did not exhibit  a n y  great prost ra tion, it  Leing re­
membered that the 108s of blood was very smal l ,  s ince 
not one hemostatic l igature was req uired. 

Thus the don ble in vestigatory laparotomy was fu l l y  

crowned with s u ccess. W h i l e  I did not ach ieve what 
I had hoped I m ight possibly be able to accom plish , 
I h ave at least the satisfaction of having, withou t i n­
j ury to the patients, ascertained th e con d itions of t h e  
problem, t h e  best sol ution o f  which w e  h ave to seek. 
With surgical lll eth ods now known, t h e  separating oper­
ation would have a fatal result  u n l€8s there should be 
fou nd a method of reduci n g  the pare n c h yma con nect­
ing the two liver�, 0 1' n n less, at least, s u ch a red uci n g  
or regressive process should b e  brought about by some 
mechanical means. 

We desire to express to Mr. Bra ga our t h an ks for h i s  
ki n d ness i n  sen d i n g  IH ; ph otogra p h s a n d  rad i ogl'llphs 

of the two s isters and the report of Dr. 
Ral llo!'. 

------�.------
Effect of Ligh t on Chemicals" •. 

After fitti n g  up two operating tables 
and the necessary appurtenances, and 
distributing the i mplements, Drs. F.  
Fajardo and Miguel Pereira were i n ­
trusted w i t h  chl oroforming Maria, a n d  
Drs. M i g n e l  C o n t o  a n d  Anton io Leao with 
ch loroforming Rosalina. Fifteen to twenty 
m i n utes later. the two sisters were pe r­
fectl y  anestheti zed, and laid on the first 
tablf>-Rosal i na on the right and Maria on 
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A n  i n teresti n g  phenomenon has been 
observed by W i l h e l m  Marckwald in con ­
nection with t h e  change of color 11 n cl er· 

'gone by certai n bod i es u pon exp081l rp 
to light, without being oth erwise aItere(j 
in composition or structu re. · The an hy­
drous ch loride of quinoquinoline, upon 
exposu re to light, chan/les from a yel low 
color t9 an intense green, returning to its 
original state when heated to 90° C., or i f  
kept i n  t h e  dark for a fe w da,ys a t  the 
ordinary tem perature. This change of 
color is  brought about i n  a few seconds 
by exposure to brigh t sunl igh t., and i n  a 
few m i n u tes by diffused dayl ight ; it is 
chiefly due t o  t h e  more refra n gi bl e  rays 

of the spectr u m .  No effect has bee
"
n ob­

serve d w i t h  the X-rays. A similar action 
has been observed with the body kno w n  
as fJ-t e t r a c h i  0 ro- a- ketonapht h alene, 
wh ich crysta l l i zes from its so l utions, form­
i n g  colorless and transparent crystals. 
Th e�e, w h e n  powd ered and exposed to 
Lhe l igh t , change to  an ain ethyst color ; 
t h e  large crystals u pon ex posu re show a 

t h e  left ; the side on w h ich the thoraces were sunk i n  
most was on top, 

I began the operation b y  an i ncision of about si x 
centi meters in the skin of the abdomen of Rosal i n a, a 
cu rved i ncision, with the concavity faci n g  toward 
Maria, distant, at the half height of the con nection of 
the two bodies, about th ree centimeters from the 
median l ine. 

The skin having been folded over toward Maria, I 
fou n d  on the med i an I i u e  of t h e  con n ection the se para-

* Hartmann et Terrier. Chirnrgie de Pes to mac, 1899. 
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and transparent per i toneu m, t h e  d ark color of the 
l i vers, part ly co'-ered by the carti lages of th e s ixth and 
seve n t h  ribs. To further faci l i tate the eXll m i n at ion, I 
con t.i nu ed the i n cision th ree or fOIl l' centi meters up­
ward, i n  the d i rection of the median l ine of the con­
nection, ano in d o i n g  this I was com pelled to c ut 
through the cart i l a ges con n ecti n g  t h e  left. seventh rib of 
Rosalina with the righ t seventh r i b  of Maria. T h e  cut 
also passed through the lateral insertion at t h e  left of 
Rosal in a's diaphragm on the cartilage con necting the 
two ensiform .appendices. 

Through t.his open i n g  was plai n l y visi ble the bottom 
of Rosa l i n a's l eft pJeuro"costo-d i aphragmatic pouch, 
and by putting the hand agai nst the lower face of the 
diaphragm, one could easily feel the heart-beats in the 
direction of Rosalina's left · side, which seemed to me 

red dish ,-iolet color in one d i rection. 
These chaJ J ges d o  not a p pear to be con n ected with a 
chemical 01' crystal l i ne  J llod i fi cation,  and by fusion a 
non-sensiti ve l �lOd i fica l ion IIIay be obtai ned, which 
slowly returns to the sensitive form. To th ese phen o "  
IIlena the experi men ter gives the name of phototropy. 

• • •  • 
SOME in teresting experiments h a ve recen t ly hp(> ' 1  

carried on a t  Chelmsford on signali ng by fla�h J i g' h t  
from arc lamp proj ectors in  t h e  same way a s  is  be i n !!  
done i n  Africa from Ki m ber ley t o  th e Modder Rh-e r·. 
and from Ladysm ith to the caIll p at Ch ievely, say� t h e  
Engl i s h  Electrical Engin eer. It  was fou n d t h a t  the 
bright moonlight s(>riously ham pered the signaling on 
one occasion. The heigh t  of the clouds also has a 
considerable effect upon the speed and ease of signal­
ing, 
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The IsthlDlan Canal ProblelD. 

To the Editor of the SCIENTIFIC A MERICAN : 
The editorial in yOul' issue of the 10th inst. seems a 

little severe on tbe pending action of Congress upon 
the Nicaragua Canal problem. If any affront has been 
given any body, it was given by Congress at its last 
session, when, without waiting for a report already 
being made, by a commission ap pointed by its au­
t hority, it ignored the work of the com mission, then 
two-thirds completed and soon to be reported, and en­
larged the commission by adding five mem bers, there­
by assuming that the Walker com mission was either 
incompetent, or laggard , or both. 'fhis  looks like an 
affront both to the Presi dent and the com mission. 
. .  A decent respect for the opinion of mankind " 
!;hould have allowed the commission to report before 
su perseding them ,  and if Congress had been less hasty, 
the new commission would never have been appointed, 
for the Walker com mis�ion has thorou ghly sett led the 
question of  the feas i b i l ity of the Nicaragua Canal and 
its extreme cost. No doubt $100, 000, 000 will cover the 
entire cost. 

3d page following your criticism of Congress, you exploit 
the " balanced cantilever " and show that a single ma­
chine handled 900 cu bic yards ip a day, raised it out of 
a cut 36 feet deep, and deposited it in a spoil bank 80 
feet high . This- is j ust the thing for the 12·mile cut 
west of the lake, quite s imilar in width and depth to the 
rocky portion of the drainage canal, and this is only 
one of the many ingenious Illodern appliances for hand­
ling material in wide and deep cuts. The cOlllmission­
ers add 1>0 per cent to drainage prices, for the excava­
tion west of the lake, then add

' 
6 per cent for adminis­

tration, then add 20 per cent to that to make up their 
$118,000, 000. Do you doubt that there are plenty of 
contractors that will be glad to do the work at those 
prices ? 

permanence of structure, and lo w cost, we care no. 
whether it is located at Panama, Nicaragua, or else­
where at the Isthmus. That Nicaragua combine s  all 
these advantages, or that it combines them in greater 
degree than any other route, has yet to be proved. If 
the present Commission says that it does, we shall 
heartily welcome its immediate construction. -ED.] 

• • • • 
,� utomoblle NeW8. 

A new service of automobile cabs will be introduced 
in Paris. 

Very satisfactory results are bei ng obtained in Wash· 
ington in the collection of mail from �treet letter boxes 
by means of automobiles. On one of the longest routes 
in the city the antomobile covered the distance in 
thirty-two minutes, including twenty-seven stops. 'fhe 
regular collector's time for this trip is one hour and 
forty·five minutes, and with a horse-drawn vehicle one 
hour and twenty min utes. 

But suppose the canal cos ts $135, 000,000, the highest 
that any authorit.y bas ever put the cost. Who would 
grumble ? Nobody in this part of the dominion, I as­
sure you. Everybody is unanimous for the Nicaragua 
Canal, and for its spe,edy construction, for it is by far. 
our shortest route, and best route. Longer dilly­
dallying is nonsense. No doubt that it will be of im­
mense im portance to the comlilerce of the United 
States and of the world, and as a paying investment 

• • • • • 
The Current S upplelDent. 

The current SUPPLEMENT, No. 1 260, has many inter­
esting articles. . . Are Further Experiments Needed 
for Determining the Atomic Weight of Ox ygen ?" is by 
Ed ward 'V. Morley. , . An American Pacific Cable " is 
the address delivered before the American Institute of 
Electrical Enginee,rs by George Owen Squier, and is 
concluded in this issue. " The Electrical Potentiality 
of Atmosphere Referred to Other Conditions " is  an in­
teresti ng artcle by Professor Edwin G. Dexter, Ph. D. 
B The Man's Knife Among the North American In· 
dians " is by Professor Otis T. Mason, and it is accom­
panied by seventeen i l lustrations. • •  The Cruise of the 
• Albat ross, ' " by A. Agassiz, is concluded. 

The commission has greatly enlarged on the Men­
ocal plans, b y  an average prism nearly 75 per cen t 
greater, 'has located the canal i n  the coastal plai n and 
San J u an Valley, where it ought to be, puts the San 
Juan dam above the mouth of San Carlos Ri ver, which 
is the right thing to do, plans to regulate the lake 
level and locates the west side to the Pacific wisely and 
well. The great d i vide cut, t h e  lon g and high em­
ban kments, the great dams and e lll balJ kmeuts at Dese­
ado and La Flor, and the excess i vely h i gh l i ft locks of 
the Menocal plans, -are a l l  w isely l<l i :uinated . W h at 
more can you ask ? You say the great problem of reg­
ulating th e  lake level has not been soh·ed. Well, what 
about the Panama proj ect, where th ere is not a drop 
of water at the summit to regu late, and the tremendous 
freshets of the Chagres River have puzzled the engineers 
from the beginning, and the problem has not been 
solved to this day ? 

it will outclass the Suez Canal .  O. B. GUNN. 
The Montague, Kansas City, Mo., February 12, 1900. 

[We cannot agree with our correspondent in his sug­
gestion that the appointment of the Isthmian Canal 
Commission before the presentation of the report of 
the Walker COlli mission was any reflection upon the 
latter body. The Wall.er Commission was concerned 
with the Nicaragua rou te and no other ; whereas the 
President decided, wisely, as it  seems to us, that he­
fore the country was commi tted to actual construction 
it would be prudent to determine wh ich of the several 
possible routes was the best ; and to this end the 
Isth mian Canal  Commission 'was appoin ted. S uch an 
exam ination is  cal led for by the dictates of common 
prudence, and it is  indorsed by everyday practice in 
the construction of our railroad systems, where several 
" trial lines " are almost invariably run before decid­
ing upon a " final location ." 
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gineers to regulate the outflow of water from Lake 
Nicaragua, when the C h icago Dmii:2.ge Canal is so 
easily regulated at pleasure by the rise and fall at will of 
the " bear trap dam," 160 feet i n  length. So too on the 

The SCIENTIFIC AMERICAN desi res to see the canal 
built and owned by the United States ; b ut we want 
that canal to be the very best that can be bui lt. So 
long as the location decided upon insures, more than 
any other, the advantages of short length, ease of access, 
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RECENTLY PATEN TED INVENTIONS. 
Agricultural IlDplelDent s. 

• 
instead of trailing behind the engine, as a result of the 
positive operation of the steering devices by the move­
ments of the boiler. 

CUT·GRAIN CARRIER FOR HARVESTERS.­
HENRY BBYAN. Modesto, Cal. In headers the endless MACHINE FOR MEASURING OR LAYING OUT 
dra!>"r or apron runs on a roller arranged directly be- SLIDE·V ALVES.-PETER ELLIs and ARCHIBALD A. 
hind the sickle.bar and at a right angle thereto. The WHITELAW, Wellington, New Zealand. This improved 
lower end of the roller, being near the ground, accumu- device enables anyone readily to lind, without further 
Iates sand which increases the friction. To overcome calculation, the angle of cut-off, the lead, and the linear 

this objection, the inventor forms the roller with a hol- dimensions of ports, the lap; and the an�le of advance 

low, cylindrical body. Circular heads have a central in- of the eccentric. 
terior and concentric interior lian�e Jitted witbin, with a COMBUSTION·ENGINE. - JAIllES L, BAILLIE and 

shoulder abutting the end of the latter. Coincident oil- PERLEY B. VERITY, Shawnee, Ohio. This combustion­
holes are provided in the body and one of the heads to engine employs a driving-wheel of the turbine type and 
insure perfect lubrication. UJ!e� gas, oil, air, or steam as a motive agent. The gas, 

COTTON-CHOPPER.-HENRY BARTELS and LOUIS oil, or other
.
element is used expansively, ?eing ignited 

BERNHARD, New Braunfels, Tex. 'l'his improved cotton- . ?r exploded m a Bepara� _vesse l, the resulting �ases be­
chopPer can be readily attached to .. cotton cultivator; I lUg �o�ducted to the dnvmg-wheel

. 
of the engme, thus 

tlte chopping knives can be easily secured at any desired I 
provldmg a more steady and ,umform pressnre than 

place on the periphery so that adequate spaces are left when the elements are exploded directly within the en­

between sets of knives for the purpose of passing over gine. 
the stalks at desired intervals. The cotton-chopper com· Mechanical Devices. 
prises a wheel comprising connected disks, formed in 
their adjacent and inner faces with serieA of recesses SHEET-FEEDING MACHINE.-LEWIS E. MORRI­
undercut toward their opposite and outer face�. The SON, Kensington, .Conn . Th: invention provides a sim-

chopping.knives have their ends litted in the recesses pIe form of suction separatmg mechanism adapted to 
. 

carry paper to the separating mechanism and the feed of 
MOWING-MACHI�E AT�ACHMENT.-

_
THOM�S B . • the machine to which the attachment is applied. The 

FAGAN, Van �ert, Obro. ThiS attachment 18 deSigned I mechanism automatically contracts and 8eparates the to .be secured III the rear of �e linger-bar of any ma- lowermost sheet from a pile of paper and directs the se­?hine for the vurpos� of g�thermg the grass or. clover lected sheet to .. ny machine, device, or receptacle adapt­
mto bunches and dlschargmg the bunches behmd the ed to receive it and also effects such separation and de. 
truck of the mower, where they are out of 

_
the team's livery so that the paper Is not buckled or subjected to way on the next round. The gatherer consists of par- undue strain or pressure. 

allel sla.ts turn.ed up at their rear ends on a d�agonal , line. 
FEED-ATTACHMENT FOR WOOD-PULP CHIP-A gate 18 prOVided compo�ed of an arm havmg pendent 

teeth ::-r tines arranged along the line of draft parallel 
with the delivery side of tIie gatherer, the arm heing 
made adjustBble to be lifted from the gatherer to dis· 
charge the buncl:.. of grass. 

Electrical A pparatus. 

ELECTRIC.LAMP SUPPORT. - HARBY LONG, 
Greentowu; Ind. This device, composed partly of alu­
minimll, is especially adapted for railway stations, hotel 
corridors, boulevards, and places where arc· lamp lixtures 
of tasteful design are required. The inventor has 
furthermore provided a very simple and ingenions means 
for supporting a lamp and for raising and lowering it, so 
arranged that upon lowering the lamp, the electric cur­
rent is automatically cut off, so that the carbons can be 
renewed without danger. 

PERS.-SAMUEL W. BUTTEBFIELD, Three Rivers, Que. 
bec, Canada. The inventiou is a machine for reducing 
timber to chips, before transforming them by the aid of 
chemicals into wood· pulp_ The invention provides a 
new and improved feed attachtnent for pulp- wood chip. 
pers for feeding timber to a revolving knife.wheel. for 
the knives to cut chips of uniform thickness, which is 
essential to a proper disintegration when the chips are 
subjected to tbe action of the chemicals to insure the 
production of a high grade wood·pulp. 

FENCE·WIRE FASTENING DEVICE - OSCAR D. 
WOODBURY, Rochester, N. Y. The inventor has de­
vised an apparatus for fastening stays to the running­
wi.,.s of wire fences. The fastening is effected by 

clenching a staple around the wires at their juncture and 
by slightly crimping the wires, so that the staple can 
more effectively engage and hold them in the proper 
relative position. 

PUWER·TRANSMITTER FOR WINDMILLS. -
Engineerlng-IlDprovements. FRED C. THOMPSON, Burton, Wash. The power-trans-

'rRACTION-ENGINE.-AMBBOSE M. SEARLE, Gene. mitter comprises a wind-wheel loosely turning on a 
seo, Ill. The construction provides a pivotal connection shaft. Independent rau,het-wheels are mounted to roo 
for attaching one end of an adjustable two- wheel base to tate loosely. A centrifugal governor is mounted on the 
a traction.engine, thus making it possible to sustain tbe wind·w heel and controls pawls adapted to engs((e either 
weight of that end of the adjustable hase and also the of the ratchet-wbeels. Planetary ((earing is driven from 
weight of the load which may be cRiTied npon that part the ratchet· wheels and connected with and controlled by 
of the base, at the same time allowing the engine perfect the governor. The power given to the shaft is trans­
freedom in the movements as regards its steering or mitted by oppositely.arranged crauk·arms to pump.rod. 
guiding apparatus' and)n therperformance of ·its other to move the latter alternately in opposite directions, so 
operations. The action and position ot the hoiler of the as to insure continuous pumping. The operator can 
engine control the guiding device of the twO.wheel l conveniently throw the wind-wheel out of the wind 
baee. The base is 80 arranged WI to travel in front of, whenever desired" 

CURRENT.MOTOR. - ROBERT S. 'l'HEALL. Fort I given a quarter. turn. Trace.pins are pivoted on the 
Pierre, S. D. The current·motor is designed for the ends of the singletree and adapted to engage apertures 
utilization of the power of a flowing stream, ocean- in the trace. Keepers are carried by the singletree, each 
tides, etc.; and comprises a float having a post at one for normally holding a pin in position and allowing the 
edge; with a mast m"nnted to turn upon the post. A pin to swing out of the keeper to release the trace upon 
series of sweeps or rotating-arms extend from the mast I giving a quarter-turn to the singletree. The pin is nor­
over the float and water. Stays extend from the npper many spring. pressed into engagement with the keeper. 
part of the m"st to the outer end of the sweeps . . Levers HANGING OLO'rHES-RACK.-LOUIS G. HORTON, 
pivoted upon the sweeps carry buckets or vanes adapted Blossburg, Penn. When set up, this clothes.rack will 
to drop into the water. The levers extend. ah�ve the accommodate a number of plain pieces, as well as .kirts, 
sweep. to engage the stays as stops. An mclme ex· shirts and the like, the latter named garments being sus­
tends down from the lioat into the water and engages pended from the lower portion of the device. TlJe 
the vanes to raise them out of the water. The lower I clothes· rack. is 80 constrncted that the articles upon one 
edges of the vanes have rollers engaging the platform tier will not illterfere with the articles upon an upper or 
and lioat and supporting the vanes during one-half of lower tier, the rack-bars or rods upon which the clothes 
their revolution. are hung being arranged in graduated series. 

REVERSmLE CLUTCH-MECHANISM. - FRANZ LATHE.DOG.-WILLIAM B. HANKINS, Mount Ver. 
SCHNEIDER, Lawrence, Mil&!. The main object of the non, Ohio. The inventor has devised an ingenious lathe­
iuvention is to provide a device for connecting the axles I dog which can be readily fitted to all kinds of work, oh. 
and wheels of motor-vehicles so that the'wheel can turn : viating, therefore, the necessity of changing the dog to 
fMter than the axle, nevertheless enabling the axle to suit the work. The dog consists of two jaws. which can 
engage t�e wheel to turn it positively when the spe:d �f : be moved toward or from each other to eng>\ge and dis. 
the axle IS equal to that of the wheel. 'rhe deVice 18 I engage the work. The savin(( effected by this device is 
made so that it can connect the axle with the wheel to obviotc3. 
turn the wheel either forward or backward, and that it I TOBACCO·PIPE.-EMIL P. DATOW. New Orleans, 
can be set so as to be disengaged entirely from the La. To prevent nicotin from passing to the mouth of 
wheel, enabling the wheel to turn in either dIrection. I the smoker, the invcntor forms the bowl of the pipe 

--- with a smoke· outlet in its Ride above the bottom of the 
Rallway-Ap llances. 

bowl . Into a cooling and draft chamber surrounding p 
. I the bowl a smoke-outlet opens. A settling-chamber CAR-BRAKE. ,- CHARLES E. SHARPLESS, DubOIS, communicates with the bottom of the bowl hut is d' • 

Penn. This bra�e U. especially ada�ted for �ine cars, tinct from the cooling.chamber. An ai�.circUlatl:g 
but Is also appl�Cltble to other vehlcl�s. �t IS so con- chamber circulates air around the cooling and draft 
strocted tn�t it IS capable of automatic adJustment or chamber. Saliva besides beiug prevented from passing compensation for an.y .unequal wear on the orake- shoes to the cooling-chamber, repels the oil of nicotin. or blocks, thns obtal1nng equal pressure of the shoes or BOOT 0 blocks at both sides of the car. The iQventor claims R SHOle HEEL. -JAMES J. NAUGHTON, 
that there is no friction b"-tween the hrake-blocks IUld �anhatta�, New York city. One ubject of the invention 
car-wheels when the brake is not in use, so that great 
pressure may be applied to the brake-blocks with but a 
slight expenditure of power on the operating lever. 

I� to prOVide an attachment for boot and shoe heels 
whereby the wearing. surface of a heel may be removed 
at will and another substituted whenever desired. The 
invention also provides for the attachment of a tread_ 
lift of any desired cbaracter to a heel and supplies means 

Miscellaneo u s  Inventions. whereby the lift may be detached from and secured to 
SKIRT AND WAIST·FASTENER. _ WILLIS J. the shoe. 

GALLUP. New Richmond, Wis. The invention provides 
a device for convemently and securely fastening together 
around the wai.t the two sides of a placket of a lady'. 
skirt and also for holding the dress-waist at the back. 
'rhns tbe two parts of the dress are so connected as to 
prevent all unsightly gaping. 

CHAIN·LINK. -WILLIAM H. GRIFFITH, Baltimore, 
Md. This wire chain. link is of that form in which 
there is a loop forming one end of the link, the other 
end being formed by two terminol eyes brought to lie 
side by side to reeeive throngh them both tbe loop of the 
next adjacent link in forming the chain. 'l'he present 
invention consists chIefly in locking the ends of the ter. 
minal eyes in convolutions coiled in the shanks at a 
point near the terminal eyes and at one end of t.he open 
portion of the link. 

HORSE-DETACHER.-HENRY H. and GEORGE P. 
THOMSON, Wakarusa. Kans. The purpose of the inven­
tion is to provide a horse·detacher applicable to sin ((Ie 
or double rigs and arranged to permit the driver or other 
person almost instantly to detach a horse or team from 
a vehicle. The singletree is mounted so that it can be 

APPARATUS FOR DIS'l'RIBUTJNG AIR,- JAMES 
CURLEY, Macoupin, III. This apparatu. is adapted for 
application to vehicles, and is so oonstructed that air 
may be drawn and delivered directly to various points 
where it is required. When the vehicle is occupied, cur­
rents of fresh air will be supplied not only to the occu� 
pants of the vehicle, but also to the animals drawing the 
vebicle, the bodies of the animals being simultaneollEly 
protected from the irritation of insects. 

SAFETY-LOCK.-JosEPH M. ROBINSON, Manhattan, 
New York city. The lock is designed for attaching a 
window-cleaning device or belt to a window·frame or to 
another nearby s" pport. The contrivance can also be 
profltably employed as a safety.lock. The device is 
constructed in two parts, one being designed for attach. 
ment to the support, and the other for connection with 
the cleaning-device, No springs are used in the con , 
struction, When once in position the lock cannot be 
released accidentally. 

AUXILIARY GENERATOR FOR OIL - GAS 
LAMPS.-ALEXIS F. GILLET, Kearney, Neb. In using 
oil.gas lamps which have a generator heated by the 
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humer it is necessary ordinarily to furnish some means 
for heating the generator to volatlllze the oil. The 
means usually employed col.�kt of !lOme Corm of toreh 
for heating the !t8nerator when the lamp is first ignited. 
The object of the present invention i� to provide a car· 
bureter operated by the attendaut, which will foriIlsh a 
supply of carhureted pir or gas su1llclent to heat the gen· 
erator to its working temperature. The device may be 
applied to any lamp of the form using a generator 
heated by the flame of the lamp. 

Marine Iron Works. ChICBllo. catalogue fJ"llll, 
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VICES.-JoSEPH RITTENHOUSE, Philadelphia, Penn. l t d I d f D Blind s at adjuster, J. H.. organ . . . . . . . . . . . . . . . . . . .  643.001 G
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ln"e"f·o·r" ·ke·e"p·I··n'g" 'c'o' u"n"t' &13,170 nven Ions eve ope and per ected. eslllning and Blind slat retainer. E. A. Thrall . . . . . . . . . . . . . . . . . . .  &I:!,565 f 

The Inventor twists a wire designed to fit a milk.bottle machine work. Garvin Machine Co • • 141 Varlck St.. N. Y. Boat driving gear. J. A. �'reund . . . . . . . . . . . . . . . . . . . . . 643.490 of. J. W. Marler. . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  643.515 
Boller. See Washooiler. Garment supporter. Bigger '" Leonard . . . . . . . . . . . . . 643.317 
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NOTE.-Copies of any of these patents will he fum· chine Company. Fort of ICsst 138th Street. New York. Book rest. E. H. B. Hughes . . . . . . . . . . . . . . . . . . . . . . . . 64.1.l&l 
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tshed by Munn 8/; Co. for ten cents each. Please state 'l'he best book for electrIcians and b8lrinners in eleo- BoJ,:>;\��t�����l�5: 9��n'an���. : . : : : : : : : : : : : : :  �� Gas burning apparatus. S. W. Stott . . . . . . . . . . . . . . . . . 643.259 
the name of the patentee, title of the invention, and date tricity is " Experimental Science." by Geo. M. Hopkins. ft��le�e�

n
:l���I�.fx

de
�� :��'o�. H8t����" 643.216 a:: :�:�:�':!'a��f:[:J�.

s
i!.".l'�l;:I:�r,j.�·.�.���: �� or this paper. By mail. "" Munn '" Co.� publishers. 001 Broadway. N. Y. Box fastener, A. Jarollmef . . . . . . . . . . . . . . . . . . . . . . . . . . 643,296 

a:: ::�:���: �:l�l:�:: �i:..!Amj\Ygciegri.ii:: : �� pr Send for new and complete catalogue of Sclentilic K�� ::�r�:':;I�m�:'W�f: Siiiith: : : : : : : : : : : : : : : : : : : :  �:m Gas machine. acetflene. J. Walton . . . . . . . . . . . . . . . . . 643.576 

NEW BOOKS ETC. 
ELEMENTARY C HEMISTRY FOR HIGH 

SCHOOLS AND A CA DEMIES. By A I ·  
bert L. Arev. C . R  N e w  York : T h e  
M acm i l lan Company. 1899. 12mo. 
Pp. 300. Price 90 cents. 

The author has produced an excellent text book whlch 
compares very favorably with those of the· saDIe grade 
which we have examined. •. Sulfur " never looks as 
well as sulphur, bnt it lp perhaps well to bow gracefully 
to the new spellings, which seem to have come Into 
chemical literature to s18y. The diagrams admirahly 
elucidate the text. 
HOME PORK MAKING. By A. W. Ful·  

ton.  Ne w York and Chica�o : 
Orange Judd Com pan y .  1900. 1 6 1l1 o. 
P p. 124.. Price 50 cents. 

The present volume Is a complete guide to the farmer, 
the conntry hntcher, and the suburhan dweller in all 
that pertams to hog slanghtering, curing, preserving and 
storing pork produc� from ecaldlng vat to kitchen 18ble 
and dining room. The formnlas are most practical. It 
Is 8- work we can commend. 
W AT KR AND WATER SUPPLIES. By 

Joh n C. T h resh . Second Revised 
Editbu. Philadelphia : P. Bl akis· 
ton's Son & Com pany. 1900: Pp. 
438. Prit'e $2. 

A thoronghly practical work of value to all sanitary en· 
glneers Rnd to others who deal with water snpplies. Eng. 
Iish practice is of course described ; but attention has 
heen given to the subject in England, owing to the densIty 
of the population. that It is all the more valuahle on this 
acconnt. 
FORAGE CROPS OTHER THAN GRA SSES. 

How to Culti vate, Harvest and Use 
Them. By Thom as S haw. New 
York : Ora nge Judd Com pany. Ill us­
trated. 1900. Pp. 281. Price $1. 

The worl< has a practical ring about it that hegets con· 
fidence. It will prove of immense value to every farmer 
who will give It careful stndy. Forage plants can he 
made to snpplement perennial pastnres. They are des· 
tined to occupy an important place in the near fntnre in 
systematic crop ro18tion on every stock and dairy farm. 
FORMULA S AND TABLES FOR HEATING. 

Bei ng German Form ulas and Tables 
for Heating and Ventilating Work 
for T hose W h o  Plan or Erect Heat· 
ing Apparatus. By J. H. Kinealy. 
New York : David Williams Com· 
pany. 1899. P p. 53. 

This work will prove of value to all who have occasion 
to arrange heating and ventJIating plants. Good work 
bas recently been done In Germany, and we ought to reo 
celve the henellt of It. 
THE DIU RNAL THEORY OF THE EARTH. 

Or. Nature's System of Con struct i n g  
a S tratified Physica l  World. B y  
William Andrews. New York: Myra 
Andrews and Ernest G. Ste\"ens. 
1899. Pp. 551. 

THE ART OF THINKING. By T. Sharper 
Knowlson. London and New 
York : Frederick Warne & Company. 
1899. Pp. 139. Price $1. 

A vslnable little hook which makes Dll see how defec. 
tlve we sometimes Iir8 in the art of thinking. It Is an ex­
cellent hook for every one to read, and all will he sure 
to be henefited by it. 
ESSAYS ON 'l'HE FOUNDATION OF EDUC A ·  

TION. By Rev • .T. Godrycz, Ph. D .  
Lansing, Mich. 1900. 12mo. .pp. 

168. 
The anthor deals with .. Intellectnal Education," 

.. Methods of Teachin2 mstory," .. Religions Ednca· 
tion," .. Internatlonsl and Civil Law," " Moral Ednca' 
tion.'· U Physical Education," etc. 
CATALOGUE OF THE A NNUAL ARCHITEC' 

TURAL EXHIBITION. 1899-1900. P hila­
delphia: T Square Cl ub. 1899. S mall 
quarto. Pp. 210. Price 50 cents. 

This handsome volume IS IIIled with excellent archi· 
tectnral designs, both projected aiId actoally executed. 
It shows what remarkahle architi!Ctural work is heing 
done in the United S18tes. ),� 
SEEGER AND GUERNSE:f'S CYCLOPEDIA 

OF THE M A N UFACTURES AND PRO· 
DUCTS OF THE U NITED STATKS. 
New York : The United . States In· 
d nstrial Publishing Company. 1899. 
8vo. Pp� 1356. Price $10. 

That the earlier edition hils been in constant nse 
in our 01llce for some years in answering manifold 
queries 81! to mannfacturers of . s11 kinds of goods is a 
sn1llclent gnarantee of the great excellence of the work. 
Irs. valne has been demonstrated almost daily particnlarly 
iii the· consideration of cases where manufactured goods 
are made.in small qnantities or are of odd, out of the way 
artJeles. The arrangement Is admirable, and access is 
rendered eIllly by IIle&Il8 of a flne anaIytical tndex. 

and other Books for sale by Mnnn '" Co., OOl Broadway. Bral1'c
y
.;t:ebr�� bb�ebr�,:,k �::g-I��

a
���ke. a::o�::e"r�f�;Jto�: .�.��� : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 

New York. �e on application. G�
d
st� 'f:��I: •. ���?�.��: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:m g:�:: J."l.IfJ:�::.����· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643.825 

HINTS TO CORRESPONDENTS. 
NalDelJ and A ddrelJlJ must accompanv all iettera 

or no attention will be pajll. thereto. 'fbis is for ow 
informatJon and not for pnhlication. 

ll e ferenC'elJ to former articles or answers should 
give dare of paper ·and page or nnmher of question. 

I nq .. Irle .. not answered iiI reasonable time should 
he repeated : correspondents will hear in mind thal 
!lOme BUswen reqnlre not II little research, and. 
though we endeavor 00 reply to all either by lettei 
or In this department. each mUl!t 18ke his tum. 

B II "er. wlsbmg to purebase any articie not advertised 
in our colnmns Will he fumlShed with addresses of 
honsel maIinfacturinl( or carryinv the same. . Sl,eelal ''' rUlen I nforOl a U o n  on matters of 
pelllonal rather than general interest cannot be 
expected without remuneration. 

Selent i l i e  " m erlc a n  S lI pp l e m e n tIJ  referred 
to may he had at the 01llce. l'nce 10 cents p.ach, 

B o o k lJ  referred to promptly supplied on receipt of 
price. 

:lI t aern llJ sent tor examination should he distinctly 
marked or labeled. 
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���t���:��:::t�� f�:�aii:g .%�.!f:e 643. 174 

a:�:: R: :!�:�t ... w·::::::. ::::::::::. :::::::::::::::.: 1l1�:U� 
covers for. Rogers & Winslow . . . . . . . . . . 643,235. 643,236 Gate. J. P. Tarr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.5IiII 

Bn!l�l
o
We�:ti��:.I�� . .  ���. ��I���. �� .I.������ 643.132 3::iJ!i. Fe�����aiin;'t'lc ' variable ' 'speed" and 643.115 

Bnnsen burner for liquid hydrocarbons. R. clntch. R. Kennedy. . . . . . . . .  . . . . . . . . . . . . . . .  . .  . . . . 643,413 
Adam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. 643.09'1 Generator. See Acetylene generator. Gas gen· 

Burglar alarm. J. T. Friend . . . . . . . . . . . . . . . . . . . . . . . . ;. 643,405 erator. Steam �enerator. 
Burner. See Bunsen bumer. Gas bumer. Hy· Glass plates. makmg concavo convex. Dhe '" 
Bu:-�r��� ���:�e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 648.105 G1a��'::.�·maniifaCiurinii iiiaciiiiie: ·F:·6;NeiiL: : �:� 
��rrJ� X���Ti.������I.� .���: �:.�:.��::::::::: �:� a�!ai�:"��JM�!?���.�. <a. �i'e':.�� : : : : :  : : : : : : : : : : �:� 
ft�t�g�·�Jhi�e�fr�!m:y.: 'j.: : : : : : : : : : : : : : : : : : : : : : :  �.242 a�::� a�ll·g�����:�"i�ba.re::: :: : : : : : : :::: ::::: itl:tl¥ 
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. Car conpling. G. Arend. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gun. antomatlc machine, F. M. Garland . . . . . . . . . . . &13.118 
Car coupling. A. S. Martin. .  . . . . . . . . . . . . . . . . .  . . . . . . .  Gun mechanism. automatic machine. F .  M. Gar· 
8fr ���li�:: �: �iW8.:��: : : :  . : : : . : : : : : :  : : : : :643:5&1: Hal:;?ii:"L:&i ·C:'M:Green: : : : : : : : : : : : : : : : : : : : . : : : :  �:llll 
car coupling. O. yates. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .. Hammer. drop. F. F. Bischoll' . . . . . . . . . . . . . . . . . . . . . . . . 643.461 

8:� ����Il�:·f':,�
t
�r.."e��H�·J;:&·es: : : :. : : : : : : : : :  : :: �:�Jl'.?C

k
S�':' E��::fo��a:cil!: '" C. W. Brown .. 643.10'1 

Car curtaln"vestlbule. T. H. Wickes . . .  . . . . . . . . . . .. Harrow. tooth fastening. J. J. Callender . . . . . . . . . . . 643.465 

8� 1:�a������.;r�· �!��es:::::::::::::: . .. ::::::: : �:;
v
:::�:�:J·.f.ro�����.�:::::::::::::: ::::::::::::: : :  �:m 

car side guard. C. J. Reilly. . . . . . . . . . . . . . . . . . . . . . . . . .  Headlight. J. Kirby. J r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643.141 
Car step. extension. B. E. Pines . . . . . . . . . . . . . . . . . . . .  Heater. See Hot water heater. Water heater. 
Car wheel. nolseles •• I. Hogeland. . . . . . . . . . . . . . . . . . . �:t��� ���t.
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h
l::�:: '::::. :::::::::::::::::::: HolstlDg machine. 8. Mattson . . . . . . . . . . . . . . . . . . . . .  .. 

Carbureter. W. S. C. Rnssell . . . . . . . . . . . . . . . . . . . . . . . . . Hoof protector, H. Gale . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 
Carriage. motor. E. A. Sperry . . . . . . . . . . . . . . . . . . . .. 643.257 Hook. See Miner's bucket locking hook. 
Carri8lles. adjnstable spring for baby. G. A. Horseshoe. cushion. H. Paar . . . . . . . . . . . . . . . . . . . . . .  .. 
car�,::�hSee' Cane' ;;anier: ' "  

. . . . . . . . . . .  . .  . . . . . . .
. .  643.365 ���"w���I��!t=; {.v .K.rF.nI'i�dpier: : : : : : :  : :  : :  : : : : : : : : : (7828) F. A. writes: I h ave rt!ad of a Cartridge belt. E. T. Gibson . . . . . . . . . . . . . . . . . . . . . . . .  643.495 Hub. J . A. Cripe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

h· tr ted t h th ti f th Case. See Banana shipping case. Display and Hydrocarbon burner. J. Johnston . . . . . . . . . . . . . . . .  . .  
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work. How heavy would the pendnlum have to he, and Cas:� � .. barrei.: ·ai>ii"r3iu.· for ·i>iiciiinii ·iiiie.iiai 643,296 Indf�J'�:��· cc:imPc:iund·8 · iii9.iiufaciuriiig 
.. A " i'i" 643.508 

how long the rod to pendulnm to constrnc� a small surfaces of. C. A. Neubecker . . . . . . . . . . . . . . . . . . . .  643.523 S. Holt . . . . . . . . . . . . . . . . .  : . . . . . . .. . . .. . . . . . .  . ' . . .  : . . .  : 643,002 
model that would work witll satisfaction ' Could one he 8::�:�·s�;,:.;t�I:.Sjj: Ciari,::: ':::. :::::::: .:� •. � �.� �;= I�;:gg� 'g��lA'Ta�·. t. r. a��iili:·:.: :  ';'. : : '::.: '.: '.: �llllb 
made with a pendulum weigbiDg Bay three or f0m: ponnds ' 8Pa":i>. 

S
�:e 

R
J�:I�: gl:..��. SSi!:ft�r..::,

ir. Jar�h������: . ���': . .  �������. :.�� • . .t\' . .  �: . �.����?�: 643,215 and the rod abont two feet long? A. The experIment Is Clasp. See Strap connectinll clasp. Joint. See Framing jOint. Tube jOint. 
called Foncault's experiment from irs inventor. The claIi.

p��;.eJ�I't.:o"J:;;;.I::':
c���� .���. ������� . ��: .�: 643.417 

�Ife. Se� praw �1�e.
C 64.1 111 

pendulum should he as long as poil8ible, though with one Cleaner. See Dish cleauer. La:::�: ::;:t:I:�:·ga". W. rr
iarrow.:: : ::: ::::::::: 64&101 

16 to 20 feet long yon would probably succeed. . The ball 8l��l;;' fI��rt� iI�·l�:����·:.: ·.·. ·. : :.: : ':::. '::.'. ':::. '.: �:� L
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shonld he as heavy as convenient, ten to 1Wl!lTe ponnds. Clothesline SUPl0rt. W. B. Robinson . . . . . . . . . . . . . . 643.100 Lamp burner. H. Greellwood. . . . . . . . . . . . . . . . . . . . . . .. 400 
A strong steel wire should be used to suppi;rt the weight. 8l��g:: �l�·s�i1.�g�.'1:a"ct:iiiie 'far' iiiakiiig'w'lr';;:i: 643.533 t::::�: f�=J'i!�:Ut�B'iiI:
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t
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312 
The support at the top should he as rigid as possihle. Drnmmond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.224 �::::�: ¢�Oe;�i:n:.·f.'6�IWesi: : : : : : : : : : : : : : : : : : : :  'l'he space within a stairway several stories high Is well gg��:ofl��. «f .. �on����gb'';rgii::::::::: : : :::::::::: : �:� Lamp shade. FJ. T .  Bergllren . . . . . . . . . . . . . . . . . . . . . . . .  . 
adapted to the experiment. One was hung in Bunker Copying paper. moistening. Jr. G. J. Post . . . . . . . . . .  643.224 J,amIf.s. refrll.cting attachment for bicycle. A. W. 
Hill Monument, 222 feet high. The ball is made to swing 8��� �g�R:�: fv.

JC.B��:: : : : : : : : : : : : : : : : : : : : : : : : : : : : �:1:Ft J,ath:���(in: ·enitiie:"W: ·E:MOif;.ii":::.:::·.:::·.::: ·.: �:� 
· exactly north and south, at the s18rt. In even five Cot. folding. S. T. Hutchll}son . . . . . . . . . . . . . . . . . . . . . .  643.1�7 Lathe bed and apron. W. Lodge . . . . . . . . . . . . . . . . . . .  643.190 
minutes its deviation may he noticed, the south end of 8����� ��:����o���ll�::.'r:i> �If't��:n 'for; 'F: 643.2 , 7 Lat

lrj,��gU�� . .  ��. ?�����':'� .�������'. ������ .� 643,172 
the swing fallbJg to the west of the merl!han. In this H. I •. • J ames . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 643.2[J5 Lathes. speed changing gear for engine. W. 

. . .  . . Cotton press, H. M. Parker . . . . . . . . . . . . . . . . . . . . . . . . . .  643.152 J,odge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Iatilnde the .dev1atlon ls a��t 9 degrees III an honr. A Cou���r

'co
�:�sar coupling. Hose coupling. �::M:..tPoe.,r:�r�;.���

t
�;;chiiie: S:B:Be;.;;eciiier : :  valuahle article on this toPlC IS found l u  the SCIENTIFIC Cradle. swinging, J. F .  Grimmett . . . . . . . . . . . . . . . . . . .. 643.267 Linotype macblne. D. A .  Hensley . . . . . . . . . . . . . . . .  . .  

AMERIOAN SUPPLlI1IlINT, No. 627, price 1 0  cents. Crate • .  folding • .  TaYJ9r '" Moore . . . . . . . . . . . . . . . . .. . .. 643.562 J,!notype machine. Holllwell '" Elliott . . . . . . . . . . . .  . 
Cream separator. W. J. Gould .. . . . . . . . . . . . . . . . . . . . . .  643.361 �:�g���: ::::��i�:·c'astt��If!��h;,:ni.m:·j: ·pia.ce: : =t (7829) G. B. asks : W hat becomes of th e g��:::,�r�:t�v.I�W!.��.ai��1:.rl�'i!ct:ieeirer::::::.: �:�� LiqUId meter. Washington & l/oodwln . . . . . . . . . . . .  643.432 latent and active heat contained in air or water when the 8���� ��W·s��t��':r
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643 560 oxygen therein combines with other substances, as in Cnt oll'and lliter. automatic. M. M. Hltt . . . . . . . . . . .. 643.350 L����3. n�·Narthr��:: ::·.: : : : : : .: : : : : : : · : : : : : : : : : : 
. 

malting, fermenting, spontaneous comhnstion, puuefac. Cutter. See Fruit or vegetable mitter. Meat Loom. H. Wyman. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
tive fermen18tlon, in all which a rise of temperatnre Da����lnfn�a14�::;.k�����!��j. S. Field. ��::: �:i��

s
�·:.;cgJ:i�':��:w:ciemeni: : : : : : : :  643.20 ' 

takes place Y Is not the·1atent heat the souree of snpply' Ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.488 Loom warp stop motion. R. Crompton. . . . . . . . . . . .  643.tU2 
And also animal heat, is it supplied by the same cause. g:�t!ols�Jg;�'f�r '!i���l��o�erciury·frtiiil amai: 643.1117 

����c�t�¥. st�J'e ��tg:;;a�ic1u�;!f������
d . .  643,299. 643,300 

that Is, the latent heat supplied in oxldlzin2 the blood ? gam. D. Aiken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643.«3 Mail b8ll grlpplllJl and delivering device. S. R. 
I am led to this way of thinking by the effect produCed E:���;. 'h"ar:l'�:' gv:r· tb"l.

r
�hOuid·er": reaiilnii or 643.300 Mai�:���.;ei·boi· for' uiidergrouiici: ·c: 'ii:caiii� 

643.529 
en air by depriviug it of Its latent heat; It becomes writing. If. Schnell . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 643.164 bell . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.106 

. "  Iiqnid air." A. The beat given off when the various 8ifl:';,'j·ea�:t��'i�J:r.t':· . .  ������.?���: . . . . . . . . 643.424 If:r!�
e
bO�' !

r
��:in .. iigiii · 

. .  
· · ·  

.. 
• 
. . . . . . . . . . . . . . . .  �� 

Disinfecting telephones. etc . •  device for. W H. Match maChine. C. W. Ste';le. : : : : : : : : : : : : : : : : : : : : : : :  643.5fII. changes described above 18ke place is dne to the chemi- Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643.309 Match making machine. F. M. Clough . . . . . . . . . . .  643,470 
cal combinations which occur . There Is no liquefaction Display and sample ease. Underwooa '" Hawkins. 64.�.670 Match receptacle� I. H. 'l'aylor .. . . . . . . . . . . . . . . . . . . . .  643.561 
of the 0XYi8n in any of these casel!. but there Is eheJnj. E�J'J':,r;l:'��'\'i�·J��b.�e������ : : : : : : : : : : : : : : : : : · : :  �::r; �:��r'\���'N .. c����

i
�Tu�n�I�. ��:�a:. 643.M6 

cal actJon. This Is a &Ouree of heat. 'l'he latent hea� of Door frame and adjustable jamb therefore, S. S. tUB for. J. Bijur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,164 
air or water Is given off when they change their s18te to Colt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643.399 Measurinll device. A. Janney . . . . . . . . . . . . . . . . . . . . . .  643,377 

Door lock. sliding. J . A. Eastman . . . . . . . . . . . . . . . . . . .  643.245 , Meat cutter. E. F. Smlth . . . . . . . . . . . . . . . . . . . . .  643.M7. 643.649 
the liquid or solid form. Door. sliding. E. '" A. Schmitt . . . . . . . . . . . . . . . . . . . . . . 64.Q.307 I Meat foods. making. I.  A. Tlmmls . . . . . . . . . . . . . . . . . .  643\'567 

Draft equalizer. two horse. G. L.lEason . . . . . . . . . . . .  643.404 1 Mechanical movement. A. J. Robinson . . . . . . . . . . . .  643.586 

(7830) W. F. asks : What magnifyin g  B�:: ���f��������������I.�� •. �:.� .. .  ���k: : : : : :  gj:�::�� Metal bending machine. Henlus '" H��. 643.354 
power (number diameters) a microscope should possess Drier. J . McCusker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. e43.149 I Metal hardening apparatus. C. W. Sponsel . . . . . . . .  643.278 

to reveal. spermatozoa and the consnmptiol'l germY A. DrI���;:��l'f:J�:. r.r
G��������. ����� . �� . .  ��� 643.198 �:��: ta��e 

f
�u��E�

n
':n����

. 
�i..!iZ'w�:ter: 643.472 

For observing snch objects, an objective of at least one. Drill. See Gram drill. I LIquId meter. 
fifthlnch focallength Is reqn.-" and an ft'ahth should he Driving mechanism. W. J. Thompson . . . . . . . . . .  64.�.564 Mlcrophonic transmitter. G. Jr. Dupont . . . . . . . . . . . . 643.484 

.� ..... �... Dye. trom Ilallocfannln. blue. A. Steiner . . . . . . . . . .  643.338 Mill. See Grindlnll mll1. Tube or pebble milL 
had if possible. The eighth inch with a 2-inch eyepiece Dye. red rhodamm. J. J. Brack . . . . . . . . . . . . . . . . . . . . .. &13.371 Wlndmll1. 
. Ify! f 4I!Ii d' wit Dye. yellow acrldlnium. F. Ullmann . . . . . . . . . . . . . . .. 643,560 Mill. J. A. Peer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,273 gIves a magn ng power 0 lameters; h an Inch 'Irecg,i�I�:[r���trg:"

a�y
e�i�'::.

b�a
nfe�� Bd· eFv}ce

h�a
o· �. 643,240 �l�:;i.!' ����?��

o
. ��\¥�Jl���n.�'. �.' .�����.��.� : : : :  �.� eyepiece, 780 diameterS; and with a half.lncn l)yepiece, J � .... _. 

l,mo dlameteJ"S. Thls Is enough for any purpose. Ele:r�·'::;:;�
t
:neiin.· for c;,iiiroiiinji '"iid' iii<ii= 

643.133 MO\�,;:. 
S
Wa��e��i�;�actlon motor. Vehicle mo· 

caUng the supplY of •. C. R. Loubery . . . . . . . . . . . .  643.228 Motor operating plant. M. W. Qnlck . . . . . . . . . . . . . . .  643.156 

INDEX OF 
Electric lIashlng switch. A. J,. Cotter . . . . . . . . . . . . . . 643.401 Mowers. adjustable ball bearing for lawn. J .  

N E T Electric fnmace. A. J. Petersson . . . . . . . . . . . . . . . . . .  643.254 Braun. . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  &13.318 I V N IONS Electric meter. Barker '" Ewing . . . . . . . . . . . . . . . . . . . .  643.392 Music holder. P. Bennan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,456 
Electric traeUon motor. Richter '" Eschler . . . . . . . .  643.276 MusicaJ lnstrnment. stringed. A. E. Bark .. . . . . . . . .  643.452 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 

FEB�UA�Y 1 3 ,  1 900. 
A N D  B A C H  B B A R I N G  T H A T  D A T B. 

I See note at end of list aboat copies of these patents.1 

Acetone. preparing halold derivatives of. L. 
Lederer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 64.1.144 

Acetylene Ilenerator. R. I,. Beck . . . . . . . . . . . . . . . . . . .  64.1.243 

��a8�i!i:l;rt��0:l�h::.q��7t�� ':t'1���ke�l�ie: llftf4 
Addres8iDil machine, envelop or, wrapper, C. A. 
. Belknap. . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  643. 
Advertislull coach. M. A. Michales . . . . . . . . . . . . . . . . .  64.Q. 
Air brake. C. L. V. Mundhenk . . . . . . . . . . . . . . . . . . . .  . .  Air compressor. W. D. Hooker . . . . . . . . . . . . . . . . . . . . . . 
Air :lr':,r:�I�� . .  

�.�. �'::�� 
.�

�
.
������:. ���I.I. � 

643.396 
Alarm. See Bnllliar alarm. Fire alarm. 
Automatic lubricator. R. S. O·Brlen . . . . . . . . . . . . . . . . 64.1.303 
Automobile feuder. C. E. Belcher . , . . . . . . . . . . . . . . . .  643,370 
Automobile vehicle lleRrlnll. L. H. Dyer.· . . . . . . . . .. 643.590 
Back pedaling brake. H. S. B .. ker .. . . . . . . . . . . . . . . . . . 643,400 Back j)edallng brake. �'. P. Hinckley . . . . . . . . . . . . . . .  643.600 Bag. See Sampllfor conveyillll baa. 

Electric traction. surface contact stud for. W. Musical instrument. strlUlled. A. Gunkel . . . . . . . . . .  643.125 
Klnll8land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. &18.414 Nail )luller. W. L. Lubbock . . . . . . . . . . . . . . . . . . . . . . . . . .  64.1.512 

�1:�:��·:at!I���:[ed· iock: "j: 'Fi.itciier: : ' . .  : .. .. .. : : : gg:= �:�g:��s:::��t���f,jg�':����li '& ·Nlclioiii.�·�:: �:it: 
Elevator safety device, J. Fletcher . . . . . . . . . . . . . . . . 643.5117 Nut lock. S. HRrrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.500 
Elevators. automatio safety device for. G. A. Nut lock. J. A. Nickerson . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.615 

Newell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 643.270 Nut lock. D. Rhodes . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.004 
Enlllue. See Flnld pressnre engine. Rotary en· Nut lock washer. E.· L. Edmonson . . . . . . . . . . . . . . . . . . 643.480 glne. Oven. baklnll. C. Rinck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643;002 Engine Igniter. explosive. F. J. Macey . . . . . . . . . . . . . . 643.513 Packing. R. C. White et al . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.341 
Envelope. E. E. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,333 Paddle wheel. J. S. Allison . . . . . . . . . . . . . . . . . . . . . . . . .  643.444 
Envelopes allalnst surreptltlous openinll. method Padlock. permutation. A. Amess . . . . . . . . . . . . . . . . . . . 643.44H 

of and mean. for protectinll. W. P. Horton Jr 643.876 Paper box. F. T. Mlyajl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.42Il 
Extension handle for culinary articles. P. From· Paper box. F. A. Steclier . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643.8611 

holz . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643� Paper coatlnll machine. W. H. Waldron . . . ... . . . . &3,574 
Faucet for IIquelied gas. mea.urinll. W. F. FrItz .. 643.406 Paper cutter. J. E. Hill . . . . . . . . . . . . . . . . . . . . . . ... . . . .. . .643;374 
Feed stop mech .. nlsm. H. E. Harbangh . . . . . . . . . . . . 643.399 Paper holder. roll. J .. E. Hill . . . . . . . . . . . . . . . . . . . . . . 643:371> 
Feeder. calf. I. H. Hall. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643.:187 Paper.manufactnre. screen plate for. W. H. Mc· 
Fence. L. S. MorIlAn . . . . . . . . . . . . . . . . . . . . . .. .. . . .  � . . . .  64.1.aa2 Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.521 

�:��8�:;;:g&ite r.J:�':,�ViI;ji cross ·wire. iii: T: ir: 643.310 
, P

a
���?��W. :M���:ra����:. �������.� . �?� .���: 

Fen?t':"r'i!�':.'" :.i.iiiOmobiie ·feiider." car'feiicier: ' "  
643.109 " ��g�g��:g�: �: «�i��':!'Jij,rt::: : : : : : : : : : : : : :  :643:4i8; e 

Yilter. F. G. KRmmerer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.411 PhotolZraphic dark room, portable. L. C. Cox . . . .  . 
Filter. G. W. Woodworth . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.181 Phthalein In phenol. solntlon of. C. E. Gassmann 
Filter strainer. O. H. Jewell . . . . . . . . . . . . . . . . . . . . . . . . .  643.133 Picture. A. N. Polymath . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
�l��: :.u,.���

r
K�1: Ril�;..�.I���: : : : : : : : : : : : : ::::::::::: l!1t� �l�e. S�e

C
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i
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afety p
in. 

Fllterinll material. washing apparatus for. F. Pipe foints. clamp for repairing leaks in. O. ·M. 
Sochurek, Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643.337 I Rankert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  648.200 

Fire alarm • .  pyroxylin automatic electric. J. de Planer. hand. F. Witzmann . . . . . . . . . . . . . . . . . . . . . . . . . 643,313 Froment. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . .  643.4.Ql PIBnlnll machine. E. Holmes et al . . . . . . . . . . . .  ; . . . . .  643,298 �l�: ::�:�:·d':..!'i���rE� '��:�r:·::.:::·::::.:·::::::.: �:� �l:��[it��:�e�i��;:�s�'i!iiydej.:: : : : : : : :::: : :  : : : : : :::� Fire extliIllulsher. M. E. Ogden . . . . . . . . . . . . . . . . . . . . .. 643.252 I 
Flshlna rod reel. T. Roo . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 643,533 (Contmued on JIIlI1e 116> 



1 26 � C itutific !mtritJu. FEBRUARY 24. 1900. 

Star * 
Lathes 

foot power 
Screw • • •  

• • •  cutting 
Automatic 
Cross feed 

9 and I I - inch Swing. 
New and Origlllal Features 

Send for Catalogue B. 
Sp.ncca Falls Mfg. Company, 
6 95 Wat.r St., Seneca Falls. N. y. 

Plow, rotary disk, M. '1'. Hancock . . . . . . . . . . . . . . . . . .  M3,.99 
Pot. See Coffee pot. 
Potato digger and sacker, W. Kretzer . . . . . . . . . . • . . .  643,249 
Power transmItting- device. '1\ W. Heermaus • . . . .  643,130 
Press. See Cotton press. 
Pressure regulating device. J. H. Ayasse . . . . . . . . . . 643,099 
PrmtinJl attachment. combination roller, 'V. M. 

Pearse, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M3,lM 
Printing device for paper roll holders, J. J .. . 

Bangley .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64H,3ti9 
Printing machine. G. }{. Cornwull . . . . . . . . . . . . . . . . • .  64.'i.372 
Printing II1uchme. B. H. J ordan . . . . . . . . . . . . . . . . . . . . 643,l&J 
Printing press dehvery mechanism, H. A. W. 

Wood. . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  M3,178 
Printing- press feeder. C. D. Mattison . . . . . . . . . . . . . .  ti4a,a84 

AMERICAN P ATEN'ffi. - AN lNTER- ��Sre��linle:,nr:l�la
g��:::/OIs����' :::ft�,:. �' . Hums. M3,46( 

e.�ting and valuable table sbowil1g the number of patents Pulverizer, 80il, J. If. Glidden . . . . . . . . . . . . . . . . . . . . . . . ti4:i,4t)8 granted tor the various subject� upon wbicb petitions Pumping mechanism .  G. W. McGil l . . . . . . . . . . . . . . . . . 643,150 have been fl1ed from the bs,zinnimr down to December PUl lching. sbearing. and plow welding- machine, In. 1894. Contained in SCJENTIFIC AMERJCAN SUP- com bined, G. Sears . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643.167 PLEMENT. No. 1 OO�. Price 10 centM. ri'o be had at Hack. �ee Hay rack. this office and frow all newsdea.]ers. Hnil anchor. 8. B. Anderson . . . . . . . . . . . . . . . . . . . . . . . . H43.449 �E NG I NE.&. FOOT' M A C H , N E.  S h O P  O U T F I TS , 
I TOOLS A N D  SUPPLIES,' ;"',';"' ATHEs. S[BASTIAN LATHl CO 'W;�����i ,",;r 

TOOLS 
Every kind 01 

Tool for Steam, 
Ga.s, Rnd Water 
Fitters. Every  
T o o l  hRS  our 
personnl g n a t· .  
antee. We have 
been tbe Lead­

ing Tool It'fanbfacturel"S for Fifty Years . • • 

W A L W O R T H  M FC .  CO. , 
1 28 TO 1 36 FEDERAL ST" BOSTON,  M ASS. 

A GRIP ON SUCCESS 
can be obtaineJ by having more knowledge than 
the man at the next bench. Don't stop work, but 
study uafter bours," and we guarantee t.o flt yon 
to advance rapidly in your business through our 
course of 

E D U C AT I O N  BY M A I L  
in Electrical, Mechanical, 81 pam, Mining and Civil 
Encineering ; Metallurgy, Art, Arcbitecture, Prac­
tical Newspappr Work, En�li�b Branche� Steno­
grapby, �lacliine De.ign and Mecb"nieal Drawing, 
Low price ; easy terms. Mention subjects interest­
ed in when writing to 
. The U n i ted CorresDondence Schoo ls.  

154, 156, 1 58  Fifth Ave •• New York, for catalogue 38. 

N E W B�I N O C U L A R . 
(The Tl'Hider,) 

Small as an opera glass. More 
powerful than the largest tield 
,�lass. Send,for Circulars. 

Q U E E N  &; CO.  
Optical and Sci<mU,1Ic Instrur 

ment Works, 
1 0  I 0 Ch est n u t  Street, 

Railway head gear cover, L. W. Penney . . . . . . . . . . .  643.531 
Hailway signal apparatus, Gurr & rl'omlins . . . . . . . . 64:3,498 
RailwfiY siguaJ. electricHliy operated day and 

night, SavilJe & "Yillspear . . . . . . . . . . . . . . . . . . . . . . . 64..'),200 
Railway tie and railway fasteumg, Darby &. H oo!!e.. .  . .  . .  . .  . . . . . . . . . . . .  . .  . . . . . . . . .  . . .  . . . . . . . . . .  64:\,477 
Railway track crossing, �. A. FrIedsRw . . . . . . . . . . . .  643.116 
Hai lway train stopping device, C. Schutte . . . . . . . . . 643,611 
Railway trains, electric signal and automatic 

.Iarm for, J. K. Miller et aJ. . . . . . . . . . . . . . . . . . . . .  M3,1(8 
Railways. system of dist.ribution for electric. W. 

Cbapman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(3,283 
Rake, J,  L. Mackey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64;1,514 
Ratchet wrench , W. M. Arthur . . . . . . . . . . . . . . . . . . . . .  64X.Of-18 
Refrigerator car ventilator. Kirby & Norling . . . . . 64�.32R 
Refrigerator wagon, E. W. Reyer. . . .  . . . . . . . . . . . . .  6-1H.244 
Register and advertising desk. Adams & Kane . . .  fl4:1.58� 
Rivet setting implement. Thom pso.ll & French . . .  64H,;{;i9 
Rivetm� implement, J. W. rr'hompson . . . . . . . . . . . . .  643.340 
Rocking chair, A. Lornmatzsch . . . . . . . . . . . . . . . . . . . . .  643,I9'l 
Hoofing- sheets, machine for flanging metal, F. E. 

SH!<endorph . . . . . . , . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  , .  64�,� 
Rotary engine, IJ. 1ge1horst . . . . . . . . . . . . . . . . . . . . . . . . . fl4:{ • •  )(),'j 
Rule. carpenter's. J. F. Rose . . . . . . . . . . . . . . . . . . . . . . . . 64�.2C4 
Sacking and weiJlhing machine, A. M. Bates . . . . . . 64;).10'2 
Safety pin, G, /loden . . . . . . . . . . . . . . . . . . . . . . . . . . M3,261. 64:l.2K2 
Salicylates of the yttrium group. A. Weller . . . . . . .  ti4�.280 
Sample or conveying bag, O. Hoffmann . . . . . . . . . . . .  64:1.291 
Sash fastener, Eo M. Comstock . . . . . . . . . . . . . . . . . . . . . . 643.400 
Sash fastener, W. S . •  James . . . . . . . . . . . . . . . . . . . . . . . . . .  64.1.3511 

, Sash fastener. H. McGahey . . . . . . . . . . . . . . . . . . . . . . . . .  643. 195 \ Sash .  window, I. N. Owens, Jr . .  : . . . . . . . . . . . . . . . . . . .  643.1:;1 
Sawmil l steam set works, R. if'. Barker . . . . . . . . . . . .  64X.4r,a 
Scale. automatic weighing, N. Nilson . • . . . . . . . . . . . .  64H,4Zi 
Scale. coin controlled beam, W. H. Jordan . . . . . . . .  643,226 
Scraper. }I'. Witzmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t#8,iH4 
!Scraper, wbeeled, W. C. Bradford . . . . . . . . . . . . . . . . . .  64.1,26:1 
Screw cutting machine attachment, O. Sroka . . . . . 64;).553 
Scrubbing machine, S . •  1. Clise . . . . . . . . . . . . . . . . . . . . . .  643.469 
Seal , car, F. W. Brooks . . . . . . . . . . . . . . . . , . . .  ; . . . . . . . . .  643.M.'l 
Seal or trap for jars, etc. , hydrau lic. J. J. Moller .. 643,230 
Sealing purposes, composition of matter for. G. 

McKoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 64:l.�51 
Seam pressing machine, C. H. Bayley .. . . . . . . . . . . . . 1)4.'),455 
Seed cleaning machine, A. A . . Diffey . . . . . . . . . . . . . . 6(.1,480 
Separator. See Cream separntor. 
Sewing machine. S. M. Jacoby . . . . . . . . . . . . . . . . .. . . . .  643,326 
SewinJ!: machine mechanism. M. Dendurent . . . . . .  643.478 
Sewing machine stop motion. A.  Steward . . . . . . .. . .  643,308 
Sewing on buttons. machllle for, 'I'owns &. 

Lynde .. , . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  643,614 
Shaft clamp, H. C. Swan . . . . . . . . . . . . . . . . . . . . . . . .  " . .  643,169 
Sharpener, lawn mower, '1'. F. Herbert . . . . . . . . . . .  643,290 
Shears, G, B. Rowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M3,539 
Sheller. See Corn Rhel ler. 
Ships. means for elevat ing or lowering, Tent· 

schnrt & Czi.cbek . . . . . . . . . . . .  " "  . . . . . . . . . . . . . .  " M3,171 
Shirt. J. J, Hagedorn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " M3,T27 
Sboe, A. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " M3.607 
Shoemaker's telescopic repair outfit, H. Waters .. 643,213 
Shutters. means for closing or opening. W. J.  

Woodcock . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6(3.217 
Sickle. E. D. Woods . . . .  " " .  . .  . . . . . . . . . . . . . . . . . . . .  " M3,180 
Sign, l<J. P. Gresb .. . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  M3.12. 

_N_E_"_'_Y_O_R_K_: _59_I<_'i_f'_h_A_v_e_. ___ p_._H_IL_A_D_E_L_P_H_I_A_,_P
_

A_. �:��a��a��e AEi..!ll�';.ki si!!;;al: · · · · · ,
, · · · · · · , · · , ' , · · · · ·  M3,219 

T H E B E ST B E N C H L AT H E �:�����'b������'s, U;J��g���;.ait.: : : : : : : : : : : : : : :  �i�:� 
Skirt, adjustahle, W. �'. McGee . . . . . . . . . . . . . . . . . . . . .  M3,1!J6 

S«..4entl8eolly COl"l"eot 
The only drill grinder ever made requiring 

but one prt::liminary adjustment. Gagp Jaws, 

f����:n�ooth� t�i�cd�:un1��, �)�:::�= 
obtained instantly. Drills cut like razors. A 
boy can use it. Iron W orkerl!l % This mac"!-Jne will pay for itself many times eaeh 
yeal'. Correct work impos..<dble without it. W�HE N

:t?:Lt�R
t
��i(! 

o�� •• 
, 

Successor to G. T. Eames Co., 
250 AAylum A v. , Kalamazoo,Mleh. 

ACETYLENE APPARATUS 
Acetylene number o f  the SCIENT I FIC AMERICA ,. SUP­
P L ll:M h:NT, describing. with full illustrations, the most 
recent, simple or home made and commerctal apparatus 
for generating acetylene on the large and ftmall scale. 
'I'he �as as made for and used by the microscopist and 
student i its use in the magic lantern. 'rhe new French 
table lamp making ' its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 10ol1. 
Price 10 cents ' prepaid by man. For other numerous 
valuable articles on this sUb�ect we refer you to p�e 21 
�a3�s�
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IS T H E  BOY I N T E R ESTE D � .  
I N  ELECTRIC ITY P 

If 80 buy him one of our new 
Electric Toy Engines 
and he will be delighted with it. 
Double acting with parallel move-

::�t�n!i�� b�t!�
ti;::de�ight. 

Sent prepaid on rece�t of '1.50. 
The J .  JONES & SON CO. ,  64 Cortlandt St. ,  New York.  

Buy Telephon 
THAT ARE G O O D··NOT • .  C H EAP T H I N G S . "  

The dlll'erence in cost Is little. We I!uarantee 
o
=a���tf�:s

b�n:ar=as�\'i:
. 
°'8"

u
��;���:'S 

tee and instruments are both Kood. 
W E S T E R N  T E L E P H O N E  C O N S T R U C T I O N  C O .  

2 5 0·2 5 4  S o u t h  C l i ntnn SI . .  Ch icag o .  
Larges t  Manufactwr .... o f  Telephones 
exclus1lVelll in the United States. 

Skirt supporter. H. A .  Heineman . . . . . . . . . . . . . . . . .  64;),268 
SkIving machine. J. W. I!""'u]}er . . . . . . . . . . . . . . . . . . . . . .  643.494 
Slate frame, M. A. WilHams . . . . . . . . . . . . . . . . . . . . . . . 643,177 
Smelting auriferous antimony ores, lJongridge & 

Holloway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M3,301 
SmOke consumer, J. ]<'. Cody . . . . . . . . . . . . . . . . . . . . . . . 1>43,110 
Smoke consuming and fuel economizing furnace, 

W. L. rreter.. . .  . .  . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . .  643,f)63 
Specu lum. douchmg. L. J. Chapman . . . . . . . . . . . . . . .  fi43.221 
Spinning and t.wisting machine. W. Neubauer . . . . 643,302 
Spinning and twisting machine spindle. H. II'. 

Woodmancy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M3,342, M3,U3 
Spinning muchine. ring, "T iley & Connacher . . . . . . 643,436 
Spirits in solid form, apparatus for producing, H. 

Hempel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M3,131 
Spool , B. G, Simmons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64.1,5H 
Spray attacbment. R. Orford .. . . . . . . . . . . . . . . . . . . . . . .  M:l,n26 
Sprocket wheel wrench. C. H. Monroe . . . . . . . . . . . . .  643.520 
Stacker attachment, pneumatic straw, J. F. 

IJewis. . .  . . . • . . . .  . . . . .  . . . . . . . . . . . . . . . .  , . .  . . . . . . . .  643.383 
Stalk cutt.er, S. A. Summerlin. . . . .  . . . . . . . . . . . . . . .  648,556 
Stamp, time, C. A. Df! Chapeaurouge . . . . . . . . . . . . . .  fl43.5g2 
Starch . treating, C. B. Duryea . . . . . . . . . . . . . . . . . . . . . .  643.:l2:-{ 
Stave jOinter. J. }i\ B. Connell .  . .  . . .  . . . . . . . . . . . . . . .  64:i.471 i 
Steamboat wheel, J, C. Mederer et nl . .  . . . . . . . . . . . .  M3. I .o I Steam boxes. door for cannery. J. K. Rebbeck . . . .  643,60ti 
Steam g-ellerator. G. De Roussy de Sales . . . . . . . . . .  64X.541 
Steam generator. G. H. Watson . . . . . . . . � . . . . . . . . . .  64�.368 
Steam trap, F. Knackstedt . . . . . . . . . . . . . . . . . . . . . . . . . . 643 .. 15 
Stick pin retainer, G. J. Capewell, Jr . . . . . . . . . . . . . . .  643.34tl 
Stirrup. C, W. Percifield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �.2�2 
Stove, J. H.  Klipstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64.1,382 
Stove fireback, J. I •. WiHiamson . . . . . . . . . . . . . . . . . . . .  643':-i88 
Stove or furnRce. heating. J.  E. & .J . Wormald . . . . t)4:{.4X8 
Stove water reservoir, Horsley & Rountree . . . . . . .  '643,136 
Stoves. ranges. etc . • fire box for, Warren & Nor-

dell . . .  , . . . . . .  , . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  M3,.30 
Strainers to spouts of sheet meLal vessels, at-

tacbin!<, C. L. Wal!andt . . . .  . . . . . . . . . . . . . . . . . . . .  M3.387 
Strap connectin,. clasp, J ,  V. Washburne .. . . . . . . . . 1'4:1"31 
Stump puller, W. Bennett . . . . . . . . . . . . . . . . . . . . . . . . .  64.1,457 
Slump puller, J. Fletcher. . . . . . . . . .  . . . . . . . . . . . . . . . .  M3,1�7 
Suspender attachment, apparel, M, J. Post.. . . . . . .  0.3.5:12 
Swinging chair. C. H. Bnrrows . . . . . . . . . . . . . . . . . . . . . .  643,454 
Switch. See Electric fiashing switch. 
Awitch . A. W. Rumsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,200 
'l�able. :O:ee Ii'olding table. 
'rank safety and alarm attachment, H. B. }i'rom. 

berl!er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 613,117 
Tapestry or embroidery, producing on paper imi· 

tations of, E. Conrbet . . . . . . . . . . . . . . . . . . . • . . . . . . . 643,321 
Target and automatic indicating apparatus, J. II. 

Van Viersen et ai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643.173 
Telegraph ,  printin!!. L, Karom . . . . . . . . . . . . . . . . . . . . . . 6(3,379 
1.�elephone telegrRph� A. Sinding-Larsen . . . . . . . . . .  043.545 
1'elephonlC repeater, J. Houlehan .. . . . . . . . . . . . . . . . .  643,220 
'rellurian and lunarian, convertible, R. E. Grin-

stead . . . .  . .  . .  . .  . .  . . .  . . . .  . . .  . .  . . .  . . . . . . . . . . . . . . . . . . .  M3,497 
Textile machinery, ron clearer for, L. W. Pen-

ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(3.5:10 
Tbeater a ppliance, I. M. Fuller . . . . . . . . . . . .  . .  . . . . . .  6(3 .. 93 
Tbermally actuated mechanism, J. H. Bullard . . .  M3,3W 
Thermometer, pneumatic. Sanford & Brickham . . 643,542 
Thermostatic apparatus, E. Jf. Woodman . . . . . . . . . 643.179 
Thill couplin", J. F. Tnit . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r"�.2O\1 
Tbil l  support. R. 1'. Gil lespie .. . . . . . " . " ,  . . . . . . . . . . .  M3,121 
TIcket, accident insurance and transportation, 

W. 1<J. Watkil1s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M3,2U 
Tie. See Railway tie. 
Tie holder, J.  A. Mears . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,h:-JO 
'"I'ire infiatlon. air pump for, C. C. Clawson . . . . . . . . 1)43,264 
Tire, pneumatic. A, A. Wade . . . . . . . . . . . . . . . . . . . . . . .  64.3.429 
Tire remover and setter. A. C. Palmer . . . . . . . . . . . .  t\43.528 
'rire setting apparat.us. rubber. G. W. Keller .. . . . , 643.3<>7 
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Tobacco. machmp. for distributmg :ftavorIn� mat-
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bnrne tlatent Pencil 
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fit"mly but don't tear the ' 
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i
�wiv�1':6�� !q�Ri J\1handY' By U1ail, lOc. each, Cata· 

logue of these and other noveLties made with the Washburne Fast­
eners free for the asking. 

AMER ICAN R I N G  CO. .  Box p. Waterl�u rv. 

ter upon. Lori l 1ard & 'rremaille . . . . . . . . . . . . . . . . . 643,1!l3 
Tohacco pipe, A. C, J.add . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(H.250 
'l'obacco trnck. Dycus & PeHy . . . . . . . . . . . . . . . . . . . . . . .  &lB.324 
Tool. clHnbination, J. H Garner . . . . . . . . . . . . .  , . . . . . .  fl43.120 
Tool fastening, R. DougJas . . . . . . . . . . . . . . . . . . . . . . . . . .  f)4..').285 
Top. spinning, C. Vermaud .. . . . . . . . . . . . . . . . . . . . . . . . .  64a.;{n 
Towing machine, F. Metcalf . . . . . . . . . . . . . . . . . . . . . . . .  64it331 
Toy, H. 'ramz.nrian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,4$ 
'roy flgure. E. G. Newell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643.385 
1.'ramway, elevated. II'Jory & young . . . . . . . . . . . . . . . .  643,114 
1'rap. See Steam trap. 
Trap. E. F. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M3,548 
T.rolley, Holmes & Holland . . . . . . . . . . . . . . . . .  " ' , . . .  643.501 
'I 'ro l ley hallger, m ine, G. E . . lnmme, Jr . . . . . . . . . . .  643.327 
1'rnnk and wardrobe. combined. Kohout. & Rous 64.'i,41f) 
Tube jOint. D. "T. Ca�well ,  . . . . . . . . . . . . . . . . . . . . . . . . .  64:-J.5m 
'rube or pebb1e mi l l .  C. I.. C�Hman . . . . . . . . . . . . . . . . . .  64,').220 
'rubes to tube plates, connecting, O. M. Row . . . . . .  643.237 
Tubin!!, F, �', BisChoff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64:lA;H 
Twine holder. W. P. Michael . . . . . . . . . . . . . . . . . . . . . . . .  643.229 
1'ype setting machine. P. II'. Cox . .  ' . . . . . . . . . . . . . .  f).i;1.47a 
Typewriter. shortband, J. F. Hardy .. . . . . . . . . . . . . . .  M3,352 
Typewriters, etc.. escapement feed mechanism 

for, E. H. Dodge. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M3,.03 
Valve g'ear for engines. cut ' 011', F. K. Ritten-

house . . . . . . . . . , , . . . . . . . . . .  , . . . . . . .  , . . . . . . . . . . . . . . . .. 643,203 

PROFIT FOR IIIER_ ONLY 

T H E  M I ETZ KEROSENE CROOKES TUBES AND ROENTGENS' 
&; W E ISS Pbotogral'by.�-The new photograpby as performed bll 
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burns K E R O SEN E cheaper MENT, Nos. 1 " 1 . 1 89, �3�, �4a, �44, 7 92, 7 9a .  
and .Mer than I!asoline. Auto� 9 0 ol .  !lO!S, 1 0;; 0. 1 0 �4 . 1 0ol ol .  1 056, 1 05 7 ,  also 

matic, simple, reliable No SCIENTIFIC AMERICAN, Nos. 7 , 8, 1 0  and 14. Vol, U. 
electric battery orfiameused These profusely i llustrated SUPPLEMENTS contain a 
Perfectr�latioll.BeIted or most exhaustive series of articles on CrOOkes tubes and 
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illll storaJle batteries and very ful1y the experiments whiCIJ so eXCited the world, 
all pO�'er rourposes. and which are now again exciting attention in connec-
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each. 
128·]38 MOTl' ST., NEW YORK. 

BALL BEARING :;��;Lo:;�m;�;: I 
ber Tires.-A paper read .before the Carriage Builders' I NationaJ Convent.ion, Pbiladelpbia, October, 1B!», sbow­
lng tbe advantage to be derived trom the use of ball 
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99�. Price 10 cents. '1'0 he had at tbis office and from 
all newsdealers. ---------------------

TO M I N E OW N E R S. 20th C E N TU R Y E LECTRO VAPOR 
You need a HOISTING I L A U N C H  

ENGINE. You want th; . �bis Ideal Gentleman's La�cb, E'legantly finished, 
best, strongest. safest. most sl�ple, �eawonhy, safe� relIable. Seats 8. 8�ed Ij 
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yet the g r e a  t e s t  saver of 76-pa!<e catdlo�ue of Steam and SaJl Yach� Launches, 
money. Send for our free Row Boatsi Cano�s. RACINE BOA .... MANU-
catalo!<ue and state tbe size FACTUR NG (,0., Box D, RACINE, WIS. 
b�il�°.fi!�� ).g� ����: QU-:': This b .. ata Wind, Steam, or Horse Power. 
ries. and docks. Both friction We o:tfer tbe W EH�T:I!: U: 2� 8ctual hClnepower 
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They are built spe­
cially for safe and 
strong work, and are 
always reliable. 

Write for S. A. Oat­
alogue. 

Witte Iron 
Works Co. 

121lB:::DU\\:,t'Ho. 

Calclum.-AJI about the new i1Jumlnant, its qualities. 
����A�IJrit�r::��1�mo:Jj���rt:ti(1\!�sf;0�������B 
of articles, givinJ!: in complete fonn the partIculars of 
this bubject. Details of furnaces for maki� th� carbide, 
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1 0114 , 1 00 7 ,  1 0 1 �, 1 0 1 4 . J 0 1 ol , 1 0 1 6. I 02�, 
1 0 3 � ,  1 0 3� 1 0 � 7 .  1 06� 1 01 1 ,  1 0 ' �  1 08�, 
1 0S3, I t'S<l. 1 OS � ,  1 0�6. 1 1 04, 11 �4. 1 1  a�. 
1 1  't9 and 1 1  �O, Price 10 cents eacb. by mall. from 
this office, and all newsdealers. 

we can make the price. 800 Ibs. Made for Gas 
"Engines, 4 to 30 h. p. 

WEBSTER MFG. CO., 
101" West lolth St .. ChicaIro. 

t:���B1A�:�:3���1 �t
r
G��T:d Yc�� i�t; So. Peter and Lafayette Sts., New Orleans, La. 

B U I L D  Y O U R  O W N  E N G I N E .  
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HOW TO MAKE AN ELECTRICAL 
Purnace for Amateur's Use.-The utllization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied hy de­
tal!ed working drawin!<s on a large scale, and the fur. 
nace can be mil de by any amateur who is versed tn the 
use of t.ools, This article is contained in SCIENTIFIC 
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or by any bookseller or newsdealer. 

" Wolverine " Gas and FA S T E R  THAN S H O R T H A N D  I 
One Stroke Pri nts a Word . Gasol ine Engines, NO llIORE MISTAKES. 

STATI O NARY and MARINE .  No more illel(ihle notes. 
The .� w olverlne " is the only You can become a steno­
reversible Marine 9as E�g!ne :-f:��e:k:

t���e_i_u� ......... <:;:, 
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quires no licensed engineer. MachInes 
Absolutely safe. Manuf'd by WLl�b. 
WOLVE R I N E  M O TOR WORKS. Anderson Shorthand 12 Huron Street, . 

Grand Rapids, Mich. Typewriter, 2 5 3  Broadway, N e w  Y o rk. 
--�--�----������ M E R ITOR IOUS  I NVENTIONS  
financed or patents sold outright. Caelta1 furnished 
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bondf\ sold. We transact all husiness 011 commlssion 
strictly, No advance fees. PE'1'ER WHITNEY. 100 
Broadway, �ew York, 

THE BICYCLE : ITS INFLUENCE IN 
HeaJtb and Disease.-By G. M, Hammond, M.D. A val­
uable and interesting paper in wbich the subject is ex­
haustively treated from the fonowtn� standpoints : 1. 
Tbe use of tbe cycle hr persons in health. 2. Tbe use of 
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'ro be had at this office and from all newsdes_l_e_rs_, __ _ 

will bp found in th(> use of . "Perfection" Air Mattresses, 
PILLOWS and CUSHIONS. 

When defiAted car. he packed in small space. 
P'"' Catalogue sent on request, 

MECHANICA L FABRIC CO. , PROVIDBNCE, R. I.  
LOS ANGELES RUBBER CO., LOS ANGELES, CAL. 

FERRY:S S E EDS 
Thousands of garden. 

ersdependon Ferry'sSeeds 
every year and never suffer 

disappointment, Cbeap substi. 
tutes bring los�, not paying crops. It pays to pay a l ittle more for FERRY'S SEEDS. Five cents per paper everywhere, and 81 ways worth it. Always the Best. 1900Seed Annual free. D. M. FERRY & CO., DETROIT, MICH. 

By PROF, T. O'CONOR SLOANE, 
An Inexpensive IIhrary 

of the best hooks on 
Electricity. Put np in a 
n e a t  f o l d i n g  box, a.s 
shown in cut. For the 
student, the amatenr, the 
worksbop, the electrica� 
eng in e e r ,  schools and 
colleges, Comprising five 
hooks, as follows : 

Sole selling agents £0' Cali£ornl�
,:::,:hington, O"gon, Nevada and 

I See Onr Exhibit at 
S PO RTS M E N ' S  S H OW, 

Madison Square Garden, New York, 

Aritbmetic of Eiectricity 138 pa!<es, • . . $1.00 

E�;��� ':0; ���"l� 
How to Become a Sue-�:�:� 

,
Elec

.
tr�ci�$l�38 

March 1st to 11th-Space No. 16. I Standard Electrical Dic­
tionarv, 682 pages, 113.00 

a��'�I�;'IU�:ill1���al'����' E�;i�;�t
.y �i�P!i�edtl&'l 

I A ,'aluable afld .fIdl.spensable add;.t4on to e",ery library, I Our Great Special Ofl'er.-we will send prepaid 
the above flve v01umes, handsomp.ly bound in Nne cloth, 
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Price of Sol.OO for the pomplete set. Tbe regular 
price of the. five volumes is '7,00. I M U N N  &. CO . , P u b l i s h ers. 

36 1 B R OADWAY , N E W  YORK. 



FEBRUARY 24, 1 900. 

Study Engineering 
T A U C H T  E N T  

One step a t  a time, 
with trained 
i n s  t r u e  tors 
and sp"ci",lt" "," 

d e -s c r i b i wg 
these Courses. 

It will point out 
one surely jrif­

itable WaJl to em­
ploy your spare 
t im e .  Fe e s  

m o d e r a t e .  
Monthly pay-

steam en- m e n t s  if 
gineer. you desire. 

N ATIONAL CORRESPONDENCE I NSTITUT E 21.4'1 Ser.ood National Bank ButldlRg, WlUihlngt�I!'.�. C. 

SENSITIVE LABOR ATO.8Y BALANCE. By N. Monroe Hopkins. This " buiit-up_lf laboratory J::!�t�; cifi� ���h :�����e ���nga1�c:i��u�e w�t�d: by any amateur S\:illed in the use of tools, auu it will work as well as a $125 balance. 'rhe artICle is accom­pani2d by detailed working d l'awings showing various stages of the work. 1.'his article is contained in SCI EN· 
TH'W AMERICAN SUPPLEMENT, No. 1 184. Prlce l0 cents. For sale by MUNN & Co . •  361 Broadway, New York City, or any bOOkseller or newsdealer. 

TH E 
ENGINEERING 
MAGAZINE 

F O R  1 900 
will present a galaxy of notable papers. 
full o f  suggestion alike to student and prac­
tical man 

A ba'ndsomely illnstrated'prospectns. with 
sample copy, free on reqnest. 

T H E  ENGINEER I N G  MAGAZI N E ,  
1Z0-1�Z Liberty Street. New York. 

222-225 STRAND,_ W. C., LONDON. 

S E N D  FOR N EW ART CATALOGUE 
TJtESMIH! PRtNltR TyrtWRITER (0, 
SYRACUSE , N EW-YORK , U .S.A 

Cbt CvptWrittr Excbangt 
1 �  Barclay St . •  NEW Y O R K  1 24 L a  S a l l e  St . ,  C H I CA G O  3 8  Bromfield  S t "  BO SION 
8 1 7  Wyandotte St . ,  

KANSAS CITY,  MO.  
2 0 9  North 9th St .  ST. LOUIS,  MO. 432 Diamond St . .  

P I TTSB U R G H ,  PA. 3 West Balt i more St . ... BALT I M O R I:. ,  M D .  We win save 'you from 10 to 50% 011 r.rypewriters of ail makes. sena f<Yr Catalog't!e. 

THE G R E ATEST FA M I LY N EWSPAPER I S  

Leslie's . . . 
Illustrated 
Weekly . . . 

It tells the story of contemporaneous events and 
illustrates it with the most artistic pictures. 
He who reads it every week learns to recognize 
the countenances of the noblest men and WO­
men in public and in private life ; the appear­
ance of the world's most famous places, and 
the scenes of the greatest historic interest. _ 

LES L lE'S WEEKLY is a paper to keep on the 
library table, and to read and reread, and to 
file away for useful reference. It is read by 
more families of culture and refinement among 
the masses than any other paper of its class in 
the world. I t is the greatest, best, most attrae­
ti"ve and cheapest of all American edueators. 

It is ·for sale everywhere-on tbe stands, in the 
bookstores, on all trains. at 1 0  cents per copy. 

One of the best general advertisiug mediums in 
t.he world. Send for rates. 

LESLIE'S WEEKL Y, 
1 1 0 F I FTH AVE . •  N EW YO R K. 
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-�� TH E HAR R I NGTON 8 KING PERfORAT I N�N,£Q· �::\ SCR EEN S ��-Jli. P E R fORATED M ETALS Of EVERY DESCR I PT I O N  fO R A L L  U S E S  (tot I C A G O  «ij(. OF A L L  K I N D S  

.valve gear. steam engine. J .  1 •• Z e  gler . . . . . . . . . . .  643,4&9 V"alve -band w..beel. }I'. ]:1'. BisciJ01.l. . . . . . _ . . • • • • • • • • • •  643.00 V,sive, .pr..essure reducing, .W. C. l-1iller . . . . . . . . . . . .  64.3,519 Valve . rotary b&lancea, Orr I!£ Hooth . . .  _ _  . •  _ _ _ _ _ _  . .  643.527 Valve; safety, .�'. Schreidt .. . . .  - - - - - - l ' - - . , . . . . . . . .. . 643,23\) Valve safety:attachment. P. G. Van. W.ie • . . .  " . .. .  643.571 Valve slide. Carpenter & WatSOJl . . . • . . . . . . . . . . . . .  64S.467 Varve;-straigbtway. D. J.  Crozier . . . . . . . . . . . . . . . . . . .  643.47fl VebiCle motor. A. Olson . . . . . . . . . . . . . . . . . . . . . . . . _ _  . 643.525 Vebicle. motor. E. A. Sperry . . . . . . . . . . . . . . . . . . . . . . . 643.258 Vebicle wheel. L. H. Zeil(ler . .  . . . . . . . . . . . . . . . . . . . . .  643,440 Ventilator. See Refrig-erator car ventilator. Walwn box. R. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi43.336 W8�on box holder, W. A. Crotts •. . . . . . . . . . . . . . . . . . .  64:1,475 Wagon brake, S. '1'. William • . . . . . . . . . . . . . . . . . . . . . . .  643.437 Waist, apparel. A. ,s. Eveleth . . . . . . . . . , . . . . . . . . . . . .  , . 643.113 1 
Waw��u�� . �.��l�l�� . . ����.�l.l: . .  ���.��ne.d: . �: . .  � :  643.212 81 P OCTK
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M P wa�gri�l�fJ�.tW"���8A ����:s��. ��� .S.���.�i.��. �� 643,390 N 
Wash boiler. C. C. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64M78 I iii Prints Year, Month, Day, Hou< and Min-
;:���� S:���i'l�c::::�e�:" " " " " " " " " ' " 64a,ooa li�en o�����C:�t��j�:t�t�a��n�;:: wa}�::il�.����: .����1�).�1. �.t.�.� .����.���.C.l� . .  ���: .�' . .  v:.: 

643,004 �!�l:�,r:fs:��of:�:r�!c�::i;Y� ��:� \Vater crane, Guy & Anderson . . . . . . . . . . . . . . . . . . . . . .  6(3.126 business. Ail' cushion base. Operat�d Water heater. J. E. Bancroft .. . . . . . . . . . . . . . . . . . . . . . .  643.100 wlth9ut pounding. Complete with dIe Water wbeel C. H. J.  Wiese . . . . . . . . . . . . . . . . . . . . . . . .  643.176 • c � ( and !Uk ready for use. IIlr Guaranteed Watering troughs, automatic valve for, 8. S. II Yo Ie. V forpeiect work and COT'Tect ttme, or�..JJ 'l'empI eton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,.27 rejwn e4. Z1 Thames St .. N. 1'. 
Wave motor. C. �'. A. Roell . . . . . . . . . . . . . . . . . . . . . . . . 643.ti08 -

���:d\�gO�g,rPI�;:en��rQ����iimiiciler: : : : : : : : : : :  :m:fJ ' T H E  HO M E M ADE WI N D M I LLS OF N E B R ASKA. 

\Vb��:;t ��:��r \Y::i�ie �g��l.e ���:� W�::{:l- I �ffi��'tB����fi�t sifi:��iIr:cl�l:s���;�:,,� f��Ws:�� Whip stock. D. C. Hull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643.294 in Supplements �os. 1Z1S4. 1illllS and 1Z§6. 'l'he 
�t�g��ilf.h�::�s �'c'{jr�ea:��: : : :  : : : : : : : : : : :  : :  : :  : : :  : :  ��:� ���ess �s d����Ka3!:g�Pltt��ir;I-���n1�1�8t�rti���sa�� 
\Vitc��is��r .������� . .  ��.r.��� . .  �:.s.t. �.�? ��:: �' . . �'. 643.347 ! :1:c�r::�l�w::i�� c��!: �r�3�i)1:�����i�:��a: :�3 Wire drawinJl machine. C. C. Haldwin . . . . . . . . . . . . .  64a,;')84 us�d in l�lfge numbers in Nebraska and are giving grea.t 
�����\:,.et§��rR�tc�e��i;e���h·. · · Sprocket 'wiieei 64

8,241 ��r::s�tI8��nrsh::;h����;�e��� f&rC��!�¥YB�b���':;: wrench. New York C,ty. -
Wrench. J. Hallner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.268 Wrench. J. H. II< C. C. King .. . . . . . . . . . . . . . . . . . . . . . . . . 64.3,140 Wrench. H. McKercher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64.3.522 Wreuch. J. Rumery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.540 50 Y EA R S '  

DESIGNS. 
Bath yoke. shower, E. Melchers . . . . . . . . . . . . . . . . . . .  32.225 Bicycle fork crown. H. J. Pierce . . . . . . . . . . . . . . . . . . . . . 32.2:� Bicycle hub. A. P. Morrow . . . . . . . . . . . . . . . . . . . . .  32.233. 3;;.2." 1 Box, candy, M. Michaelis . . . . ... . . . . . . . . . . . . . . . . . . . . . .  !l2.212 Brushes, etc., back for. H. Hl11born . . . . . . . . . . . . . . . . . . �.2O!J ; Cabinet, kit.cben, .... '. J. Dell . . . . . . . . . . . . . . . . . . . . . . . . . .  :l2.238 Carpet border, A. M. Rose . . . . . . . . . . . .  " . . . . . . . . . . . . .  32.244 Caster frame, G. D. II< D. G. Clark . . . . . . . . . . . . . . . . . . . .  32.224 

g���r ��c: ��t�fe�tW: If' Ii'����l�: .... .. .
.
.
.

.
.
.
.
.
.
.. .. .. .. .. .. .. .. .. ��;�U 

Compressor frame. belted, E . . B. Gallaher . . . . . . . . . .  32.216 Drill head, J. �-. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :l2,21!1 Eraser pocket, blackboard. B . .... '. Dunham . . . . . . . . . .  32.231 F'uruaces. tire and combustion cbamber for hot air. E. A. Klauss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.2"22 Glass receptacle. W .  R. Eliot . . . . . . . . . . . . . . . . . . 32.210. 32.211 Grindllll! disk. A. It-,. Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  32,221 Grinding disk mill, A. �'. Davis . . . . . ; . . . . .  : . . . . . . . . .  ;;2.220 Hoe. garden. W. H .  McDonald . . . . . . . . . . . . . . . . . . . . . .  32.228 Hook. grass, 1'ilden & Earle . . . . . . . . . . . . . . . . . . . . . . . . .  ;-)2,2't1 Hose support. lawn. I. R. Dotson . . . . . . . . . . . . . . . . . . . . 32,226 Ice crusber, JI'. K. Bohrer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,200 Knife. putty. J. K. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3"1.229 
��'tki(�·k<t:s���sA"."W:Reynoid. : : : : : :  : : : � : : : : : : : : :  �:�f¥ Pedal. W. Diebel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.282 Pillow toP. R. Astarita . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.23\) Scurf. Heck. "V. O. Hurll . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . 32.240 Seal press body. band. Sig-walt & Willard . . . . . .  , . . . .  32.214 

E X P E R I E N C E  

A handsomely illustrated weekly. Largest cir­culatlOn of any scientific journal. 1.�erms, $3 a year ; four months, $1. Sold by all newsdealers. 
MUNN & CO .36 1  Broadway, New York 

Branch Office, 625 F St .. Washington. D. C. 
'l'on.,s handle slide, C. A.  Sutton . . . . . . . . . . . . . . . . . . . .  32.223

, 'roy etJgine frame. R. Glinku . . . . . . . . . . . . . . . . . . . . . . . . 32.23ti --------
�����)���·il��, t· ���:::�iB:::::: .::::::::::::.a:..��: �:�f� I \Vashel', metallic fastening. E. D. Dougherty .. . . .  32,218 

TRADE MARKS. 

D .  L . H O L D E N  1 3 3 6  B t A c H  s t .  PH I LAD[LP H IA  PA . RSEGEALED ICE MACH INES S E E  F I R S T  P,-., E. S ( I E. N T I F I (  AM E R I CAN SEPT  2 1 3 9 �  
Books. certain named, Concordia Publishing House . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &1.183 A' . W . . · I'IB E R Boots and shoes, Rice & Hutchins . . . . . . . . . . .  34-.179, 34:,180 Canned vegetnbles and fruits in cans, jars, or bottles. Stnrtevant. MerrICk & Company . . . . . . .  34.198 Cemem. certain named. Eclip.e Cement and Mannfactory Established 1161. Blackinl( Company . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . .  34.206 LEAD PENCILS, OOLOR I<JD PENCILS. �LATE Cig'tf.s�l�i�'lf;.t:'::. ��gig���: �l.l� .S.���.i.��. ��.b��.��: 34.192 PENCILS, WRITING SLAT ES. STEJ<JL PENS, GOLD 
Cot.ton clotb . Belton Mills . . . . . . . . . . . . . . . . . . . . . . . . .  34.176 PENS, INKS, PEN(,IL CASIDtl IN SlL\'ER ANI> IN Cotton 1'0000. includinll' mereerized cotton, N. Er- GO LD, STA'l'IONlllRR' RUBBER GOODS, RULERS, langer, Blumgart II< Company . . . . . . . . . . . . . . . . . . .  &1,177 COLORS AND ARTIS'l'S' MA'l·ERIALS. 
�;;�,a;�i't'\:. t'h';.y��l.\.i�cf:;.ead�1u�r�tb<;,����kj9.fto l\!:l� . 78 Reade Street . New York, N. Y. 
r.1;;t.ag;;.;s��:��M:�·u;y.��';i'�ii·&· compaiiy: : : : : : : :  l\!:� Mannfactory Establishljd 1161. 
Flour, J. Boyd . •  Tr. & Company . . . . . . . . . . . . . . . . . . . . . . . 34,199 Groceries; certain "llamed, Cudahy Packing Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.196 Grof'ers' specialties. certain named. Chas. W. Huff Company . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  34.197 Hats'and caps. Jobn B. Stetson Company . . . .  34.174. 34,175 Hlllgef;l, Bommer Brotbers � . . . . . .  � , . �  . . . . . . . . . . . . . . . .  iW.201 Horse covers,..,....!fIUsburg· Waterproof Company. 
Hosiery, und�rwear, and·�ibiion., S; Scheyer�:���: ilg� I Lmlment. McConnoll & Company .. . . . . . . . . . . . . . . . . . .  34.,203 1 ����:::::::�����"":"��"":"������_ 
Ph��gI����� �% �l:l�·cofi.!.';:!n;�.� . .  ���.���p.���: 34.134 METHODS AND INSTRUMENTS USED Preparation for the stomach and digestive organs, in Astronomy.-An illustrated description of tbe tele-J. Morrow & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . �j.201 scope. in the Lick and Pams Ob.ervatories 6 illustra-Puzzles. New York Puzzle Company . . . . . . . . . .  &1.187. &1.188 tion.. SCIEN'I'lllCIC AMERICAN SUPP.LEMENT 1 I �II. Rempoy for h!1y fever. E. M. NICbols . . . . . . . . . . . . . . .  34.202 Price 10 cent. For sale hy Munn & Co. and all news-8ew8��i:ga�b���im�uc�����:�J�1.1��: . � �� . .  ����.� 34.208 _d�
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W· iii'.linni Soap, J .  H. Keller's Soap Works. . . . . . . . . . . . . . . . . .  34..200 : Stereoscopes. hand .  H. C. White Company . .  34.185, &1.186 Varnish, shel lac, Berry Brotbers . . . . . . . . . . . . . . . . . . . .  34:,204 \ViI.les and other beveruges. product for preserv-Ing and improving, A. C. Appert . . . . . . . . . . . . . . . .  34,191 

LA BELS. 
. .  A'margo Sulfuroso del Dr. Kaufmann." for bit-ters. A. P. Ordway II< Comrany .. . . . . . . . . . . . . . . . . .  7,3« 
H Blue Moire Antique Natural Early June Peas." for canned goods. United States Printing Com-pany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,339 .. Chocola.te CathartiCS," for a candy cathartic. T. 
.. F�;,:!.it�e��F fO'r ' botiied' 'beer: Joseph' 'Fiiilert 7,34

6 

' " G���:I�� ���a:W�8te); fDr 'cres'rii pasie:Goo'd� 7,343 
Will . Allan II< Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.348 

u Isit SUk." for dry goods, W. Simpson Sons & Company . . . . . . .  : . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 7,350 "' Lowney's Cbocolates " for confectionery in 
" N��'�;:l' �:�:5' W�rLc�riri:� �g����iied 'States 

7
,
345 

PrintinJr Company. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  7,338 
U Natural Sliced Beets," for canned goods. United 
It P��tt��:���iB�a��Wa���8i ·Strin�iesB· ·B·ean8:" 7,33

7 
for canned lloods. United States Printing Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.3.'l6 

U .Red Cross Pile Cure." for a medicine. W. D. Rea 7.347 . . Rodentene." for an animal poison, H. Gellner .. . .  7.:149 
• •  Hoynl Arch WhiRky." for whiRky. T. J . 1'urner . .  7,342 " Sir Knight's Delitlht." for cigars, T. J. Turner . . . .  '4.341 
H Smell Sweet," for a perfumed tablet. Bay State 
H �'��We:�,�, ��;��g:!5w'?lIat!1ixi: : : : : : : : : : . : : : : : : : : :  +:� 

PRINTS. 
" ,Magnet W�ist." for ladies' waists, M. Nathan . . . . . .  202 

A printed copy of the speCification and drawing of any patent in the fore,::wing list. or any patent in print issued since 1863, will be furnished from this office for 
10 cents. In orderin� please state tbe name snd num ber of the patent de.ired. and remit to Munn & Co . •  361 Broadway. New York. Special rates will be given where a large number of. copIes are desired at oue time, 

The 
WOO 

A high clasB 
iating 

incubator on a 
s m a l l s c a l e. 

Fifty e g g  c a­

pacity. Heat, moisture and ventilation 

automatically and perfectly controlled. 

Price only $7. 
Send for the Wooden Hen Book , 

mailed free, togeth er with a book about the 
E X C E L S I O R  I N C U BATOR, to those who name this paper. 

OEO . H. STAHL, Quincy, Illinois. 

For Sale �i�h:fgl,ne bUllt by the Watt. 
N. J.  En�I����";.¥:t's gf t:�')',�r�� 

coupled to one shaft, ;i��t:�rTI��ea1�i����rJ���:����: crank pin. The c!,linders are 32 io. bore, 00 in strokp �elt wheel i. 26 ft. dia. by 114 in. face. Gros8 wel� , 'i 
,. about 225.000 lbs. Can be seen in operation now ' probably ready for delivery In May, 1900. Apply to • 

'l'he Clark Thread Co., P. O. Box IM" Newark. N J .  

TURB I NES �:s;tfEFWrL·lr;;� ... 
ISpringfiela. OhIO, U. S. A. 

MODELS " EXPE R I M E N T A L  W O R K .  Invention. developed. Special Machinery. 
E. V. Baillard, 106 Liberty St., New York. 

FOR SALE �t,.��ai� K:"c�O:dfli�.6()l'; J': «fO:�! 
DEVENTER. Z1 Thames St., New York City. 

I CE ::�Cd!m:�; ���\:'rn:::.inljflH:Vi£��" MFG. CO., &'99 Clinton Street. Milwaukee, Wi •.  

FOR STEREOPTICONS AND SL IDES Moving Picture Machines and Films, wrtte 'Williams, 
Brown & Earle, 920' .Chestnut St., PhIJadell)hia, Pa. 

I N V E N T I O N S  P E R F E CT E D. 
Accu rate Model  a n d  Tool Wor.k. Write f o r  ·Circular. 

PARSELL & WEED, 12 9·131 West 3 1st St" New York,  

D 'AMO U R  & l ITTlEDALE MACH IN E C O. l 3 0  W O R T H  S T  . . N E. W Y O R K .  
Make Models of Any Macbine t o  01'ci"". 

CALCIUM CARBIDE �����-l 
31l NASSAU STREET, NEW YORK. ' 

(A B C Cod e ,) Cab le Add ress : BRYAXE, N E W  Y O RK. 

We are making and .elling the best Art Tool in use. Ap­plies color by jet of air. enab­ling the �rti.t to do better work and save time for the architect and the drart.man. Circulars free. Address, 
FOR A I R  B R U S H  MFG.  CO. , 

ART WORK. Ro�fo���a�l�tB'.e�: A. 

� 3 1  0 First Premiums Awarded to the PRAIRIE STA TB 
. INCUBATOR. Guaranteedto operate , in aDy climate. Send for catalogue. 

PR.URlE STA.'lB.lNCUB.lTOR (:0. Homer Clt" "" �EASE PAYS EXPENSES and $rr5 per month. Steady position ; self-.el· ler ; no experience needed.Bend 20 for oontraet. 
P "ASg MFG, CO .. Cincinnati.O .. Dept. 10. 

----

Y O U  CAN MAKE. $ I OO .A W E E I\  ' OWN YO UR OWN SHOW, C OMPLET E OlUTm-$ I O O  
L IFE M O TI O N  FI L I'-1.5 &. MA CH I N £. 5 GRE.AT PAS S ION  PLAY & � O O  O T H E R  S U B J E C T S . 

S LL,i"Eli,v LA�;;TL �f:RI-PHILADE.lPHIA P A 

BABBITT METALS.-SIX IMPORTANT formulas. 'SCIENTIFIC AMERICAN SUPPLEMENT 1 1  � :J .  Price 1 0  cents. For .ale by Munn & Co. and all news. dealers. Send for 1897 cataloj:l;ue. $ 3 D S Send us your_ a ay urI andwewlll.b."y •• 
how to make f3 ada,. 
absolutely sure; W6 

furnish the work and teach you free; you work in 
the locality where you l ive. Send us your address and we wt:J 
(;xplain the business fully; remember we guarantee a clear proo fit of f3 for t'very day's work, absolutely sure, write at once. lWW.1L JlANUFA.CTURING co. .. Box " UF.TROl'f_ "UMP 

---� 

1900 BICYCLE FREE For distributing 1000 catalogues for us. One Agent wantedin each town. Give references and send for catalogues. Enclose stamp. o CYCLE CO. Dept. 6"2 x, Ch/CIll!JO 

G
jBrass 8and� 
In8tpumentso DrUIDS, Uniforms tr

. 
& SuppUe8. Write for cat!llog. 445 
!l�u��tl=:r!ct�!;f!� I��".�J:: 

LYON ", H EALY, ' 
II A ........ lilt.. VHICAGO. 

Automobiles �-IlIIIIIIIII."" 
'rhe SCIENT IFIC AMERICAN for May 13, 1899, is devoted mainly to illustrations and detailed de­scriptions of various types of horseless vehicles. This issue also contains an article on the mechan­Ics of the bicycle and detailed drawing. of an auto­mobile tricycle. Price 10 cents. The following copies of the SCIENTIFIC AMER­

ICAN SUPPLEMENT give many detailEl, of Auto­mobile. of differeut type., with many iIIu.trations of the vehicles, motors, boilers. etc. 'l'be series make a very valuable treatise on the subject. The numbers are : 732, 979. 993. 1053, 10M, 1055 . . 1066, 101;7. 
1058, 1059. 1075, 1078, 1080. 1082, 1083. 1099. 1100, 1113, 
1122, 1178, 1196, 1199, 1206, 1210. SUPPLEMENT No. 
1229 contains II highly interesting article Illl'ing full data as to operating co.ts of horse and electric delivery wagons in New York City. Price 10 ceLt.s each, by mail. For sale by all newsdealers or address 

M U N N  Ie. CO. P u bl i s h ers , 
3 6 1  BROADWAY, N EW YORK. 

Candian patents may now he ohtalned bv the In· ventors for any of the inventions named in the fore 
fF����&,�i�ri\;� ��:i !WI8t�Pi�ift\: :���f \-�;���i 
��;�C�th:r����� :a��&��'� ::�b�ed. �ew. J del"8. 

�nuJ'����i�o�:r:���.:f'i.':i�"f��rJ� W�ri�;�t�I����::Jf��P!·o��i��:� fectly safe �for family as well as sportsmen's use. SailS, centreb08rds, rud .. Send6c. tQrcatalog. 60 engravings, King Folding Canvas Boat Co., Kalamazoo, Mich, 



1 28 

Frost Bound R.oads 
b i n d e r  t b e  
borses and ren-
::���I¥o� perfectly s a  f e ,  
however, in a 

Winton 
Motor 

THE " CHALLENGE " S,AFETY RAZOR. 
T H E  B E ST, SAFEST, Q U I C K EST, C LEAN ­
EST, S MA L L EST AND MOST PRACTICAL 
R A Z O R  I N  THE W O R L D .  Price .1�OO complete i n  neat tiD calie. 

pr- Send for Clroular. Address IUZ0.R. RBADY 1PQa SHAVING. 
CHALLENGE CUTLERY CORP'N; p. o. BOX 96. NEW 

1tbe 

FEBRUARY 24. 1900. 

HI.G' ,. H HADE, FOO'T PG·WER LATHES w. P.  DAV'IS. RO(lHESTER. N.  Y 

" P TRADE MARK D " 
E G A MO I  

A L UM I N U M  PA I N T .  
Latest auullcation ofAlumiuum. Looks like Frosted 

SUyer. · Wa$b.ablll,' Ulitarilishable. Water. OIl IlIW 
Weatbe

�
f/ ', DUrable. EasIl

\v
Applled.' Bicycle' • 

:::'��·Moto��":;�.��a
l
La.grk

, =�:'ir.PJ: 
ets, Cars. Stations, General neco:lT'on, etc. Sample 
bottle. by mall. for 26 cents. 
THE PE.GAMOID CO.,  339 ,B'way" New York. 

Carriage OLMSTED'S MIT RE B 0 X NO A(-�":NTS. wbicb nellds no IMPROVED 
. .  ' 

��:,s: ' ih��h 
e

W°Jtv�� �=�I
�':.r':.bl:.�g:el���.

e
�: 

:Slue  
:Eoolt 

Illustrates the most 
fashionable deSigns 
of ladlell·dlminu!l1.Oe 
watches. I n '  exqui­
site Iridescent and 
dull enamels. in  col­
or harmony with the 
p r e v a il i n g  d r e s s  
colors ; also . u  the 

gold. silver and other metal eases: " The  siMe ' 
Book will be sent free on application. 

nomlcal. Hydro-carbon system. ' StAId to'/" ca� to 
T H E  WINTON MOTOR CAR R IAG E CO •• Cleveland. Ohio.  

Ellstem Department, 120 Broadway, New York City. 

CKARTER Gasol ine Engine 
usun ���A:��� n FOR ANY P U R POSE 
Statlo_ rl e  ... Peitahles. 
Ensi Des anil PIi,mps. 
ar State· T01j.r· Powet'Needs. 
CHARTER QAS' ,ttNGUte ·po., Box 1 

------------�--------

Storage Batteries 
" morrison Sy$ttlll. " 

10 (last Plates. 
Perforations. 
.A.�plied Paste. 
Infl1ngement. 

Long Life. 
High Emclency. 
Great Capacity • 

Superiority. 

Electric Chemical Formations for all I'1n1!i>ses. 
Central Station, Power and Isolated Plants. 

Aatomohile (lell" a "SpeeiaJI;Y�,.1 
tlend us size of your ContainlnJl Cells and Specillcatlons. 

pr Send jO'/" (Xr .... lar S . .A. 

H E L l OS-U PTO N CO., 
Address all communlcatious to 

��4 Palle:rton ·Avenue,· Ohtcaa-o, Ill. 

OVER 25,000 IN USE. 
EASI LY PUT ON.  HAS PROVED PERFECT 

AND RE LIABLE. FU LLY G UARANTEED. 

Coasting becomes so safe and easy you do It 
every cbance you "et. Your feet on tbe pedals 
gives perfect control of the wheel. Ladles' skirts 
keep <lown when co"stlng. You can adjust It to 
any make of cycle. 

Our AcetyleDe Bicycle Lamp Is superior In 
construction to any m&de. 

III'lUtraUd pamphlet gWing detailed mJormation 
r/l{/ardi1ll/ Brak. and Lamp, sent on application. 

ECLIPSE  BICYCLE CO.  
Box X ,  ELMlR.A , N. Y .  

.�fft�!MetE_s JIN'IIINDil'�ya[OoU"(lIm��11I 
CHRI STIANA MACH I N E  COM PANY, 

lIlatabllsbed llI62. CHRISTIANA, PA. ,  U .  S A. 

Engineers, Founders, 
and Machinists. 

Manufacturers of Turhine Water 

�t:::!"T���ttr�a-
aNt�'I!l:'; 

e:ry, Geari!)g, Rope Wbeels. Friction 
Clutches. Sbaftlng, PulleYJl, Hau_s,' 
etc. or- OatiJlogueB on application. 

T H E  B U F FA L O  CASOLI N E  MOTOR rIDS' cut sbows onr four 
cyliuder. � .  h o r s e  
power. non-vibrating 

shifting, spark, varyill" ii� 
from 'lID'to'l;IiM'revOlutf'oJi'8; 
�r.gt�� .!:: J���tis¥i:.\':1 to be the most practical power iii th4il m�lI,tlt,: occuPYing a . 8Pace of llI x  20 Inches. mann­
factured nprillbt or borizon-
t::jl;t� l�� l:�'1:'ibO� power. . ' For veblcles, boats 
��:�v�t:i=��ork, 

tr.' 8end  Jrw (xrcular. BUFFALO <lASOLBNB MOTOR COMPANY, Dewitt and Bradle, Streett, Bulalo , N.  Y. 

� E E D 
S 
A 
F E T Y 

New Ba,llld Wa." Co •• a7·at Malden Lift. N.Y. 
" •••..•....•...•..... 

BICYCLE TIRE REPAIRING. - THE 
Mending of Single Tube. Tires. � A practical article 11 \  os- ' 
tratlnl{ tbe metbod of Inzertlnll patches and plul{s witb . 
pliers and pIDgJle .... tOItether wltb rubbEr band plu"Il'ng 
and ' the use of P\Ul�Ure 'bands. 9 lllustratlous. Con­
tained In SUPPLEfot;EJi'T tl O·j. Prlce' ID CIlDt8 • .  For 
sale by Mnnn '.t Co. and. all newsdealers. 

V" � Acetylene Burners. 
IJe.Jnples. M to 1 foot. 25c, eacb. 

.A. new burner for STEREOPTl(lONS. 
Hlgbest C. P. possible. 

State I,ll)e Talc Co.,  Chattanooga, Tenn. 

CAPE NOME, CAPE YORKE,�.......-·�· 

........ ......... ,ST. MICH'AELS, DAWSON 
A N D  ALL POI NTS ON TH E YU KON R IVER 

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

ST. PAU L, PORTLAND, BERTHA, RAIN IER ,  DORA and others. 

SHAVI N:G SOAP·S 
e O LD EV ERYWH E fUt  

WIll ..... • S,*,lng Stick, 25 c:ts. 
Geaaine Vankee Slulvlng So!Ip. 1O c:ts. 
Luxury SlIavlq Tablet, 25 c:ts. 
SWI_ V"tOlet Slulving Crea ... 50 c:ts. 
Je'""Y Crea .. (Toilet) Soap, 15 c:ts. 
WUII ... • 'SbilYlaa Soap (Barbers'). 6 Round Cakes. db."p:. Exquisite alSo fOrJoi1.�, Trial cake (or ... stamp. 

C Full Line of River Steamers on the Yllkon under iiontraet to deliver United States o Ma»& tbrottgholltthe TeiTitory. Lawrence Scientific School. 
M First Departure, APRIL 30th, and Fortnightly thereafter. Twelve De�m_.� �Il�. l� .(J F Write ALASKA COMMERCIAL COMPANY, the degree of Bacbelor of '�i�rice. · Civil o , En/rineering. Electrical Engineering. Me-
R 3 1 0  SANSOME ST R E ET, SAN FRANCISCO, CAL. , for all particulars. chanical Engineering, Mining and Metal. T B I L LS OF EXCHANCE ISS U E D  TO A L L  ALAS K A  POI N TS. I : lurgy, Arc�itecture, Land�pe ArcbiteC-

'I ' - ture, ChemlStry. Geology, Biology, Anato-WORK SHOPS , my and Physiology, For Teacbers of Sei-
of Wo�d �d :Metal Wor1<ers. wlth- ence, and G enersl Science. 
out steam power, · equlpped with For Descriptive Pamphlet apply to BARN-ES" FOOT POW ER 
MACH I N E RY , . The J. L. LOVE; Sec'y, Oambridge, Mass. 
aUow lower :tIlds on Jobs, and give BEST 

N. S� SHALER" Dean. 
fe:�

t
�� f:::3��:::e-:l:?

r
�a:c:'��� 

. 

: w. F. ". JOIt" BARNES co. Is a 1 999., RUBY '  ST. . ftOCKFORD ILL.  
REVERSmG.·STEAM,TURBINE.-PAR-

I son's recently perfeeted turbine for boats. IlI\ll1trations 
I sbowing ·detalls. Contalne<l In SCIENTIFIC  AMERICAN '  ;SUPPLEMENT, No. 1138. PrIce 10 cents, by man, from 
, this omce, aua :from ai,l newsdealers. & Wes$bn J E SS O P 'S  ST E E LT�\'�[r 

F O R T O O L S, S AW S  E TC 
W':' J E S SOP & S U N S  L ,  91 J O H N  ST N E W  Y O R K  

A· S' MALL brin�_lIood retnrns if invened , in a MAGIC LANTERN or 

CAPlTA'L Stereopdeop for exhibition 
Ry��."::ed !.�!ro:�: f'!:a. palla McALLISTER,  lUI. Optlolaa, 49 N _a 8$., N.Y. 

Revolver. , : dtitalogUB to'/" a Mamp. 
SMITH & WESSON, 14 Stoekhrida-e St. . 

" Sj;rintrftelil, Mass. 1 &9  New Montgomery St. ,  San Francisco, Cal, 

:PRINTIl\TG INKS 
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' wor proves pOSItive y t e mar e superlOnty 0 , . 

, for pulverizing either rock or cement clinker, 
+ � h A M E R I CA N  C E M E N T C O M PA N Y" i t,� TIIo �t Portland Oement WO'/"ks. 

DWNEltS OF TIIo Giant POTtland C t Wi ks .

� 
.;.. TIIo PeniiBlllvanCa Portland Cement WO'/"ks. TIIo Oolumbian POTtland Oement Works. The Jordim, N. Y., po=a O;;:;"";'t WO'/"ks. 

Messrs. BRADLEY PuLVERIZER Co. EGYPT. PENN . •  August 25; 1899. 
G entlemen : Replying to your, inquiry 88 to what we think.of TH& OIUPFIN MILL, we will say that the first G riffin 

! Mill used In grinding Portland cement W88 erected In our Egypt works ten years ago, where It Is stili in operation: Sinee :]I 
then. as from time to time we have buUt ,n�w works. wli have equipped them al!with'Griffin Mills. We have now in opera- tI* 

.:;It tinn at our several works. thirty-seven mills. A 
�., We know aU about the grinding machinery used in'the various cement works In this Qountry, but think the G riffin "'7 
�l" Mill superior to any other for grindiug Portland cement and the raw material from which it is made. What we think of tbe tit h Griffin M ill is shown by the fact that within the last week we have given you an addltiop/u order for more mills. .1'" 

... Yours very truly, AMERICAN CEMENT CO.. ;Y fit JOHN W: EcKERT, President. tit 
� � .r< The demonstrated success of the GRIFFIN MILL for pulverizing all refrac- :]I �I. tory substance. allows us to sell tbem· on their establlzhed record.' 'Write- us � 
� for names ot manufacturers who are dally nslng them with perfect satll\1'actlon. �. t. THE BRADLEY PULVERIZER CO., == Boston, Mass. # 
.................. ++�(.����(��. 




