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THE ATTEMPT ON THE PRESIDENT. 

The c'Ountry has been appalled as it has n'Ot been 
since the attempt up'On the life 'Of President Garfield, 
in 1881, by the news that a similar dastardly 'Outrage 
has been c'Ommitted up'On the pers'On 'Of the President 
'Of the United States. It is difficult t'O c'Omprehend h'Ow 
it is p'Ossible f'Or ,crime 'Of this character to be perpe
trated, 'Or even c'Ontemplated, in a c'Ountry in which 
the institutions are free and the independence 'Of the 
individual is paramOlmt. The 'Only explanation 'Of 
such an act seems t'O be that there is disease preva
lent in the land; that such an act can 'Only be c'On
ceived by a dis'Ordered brain. The pr'Oblem, theref'Ore, 
which n'Ot 'Only c'Onfr'Onts the pe'Ople 'Of our 'Own coun
try, but that 'Of 'Other nati'Ons, is h'Ow t'O pr'Otect the 
individual head 'Of the g'Overnment, be he monarch 
'Or be he president, fr'Om the act 'Of the unbalanced 
mind. It has been a n'Ot'Ori'Ous fact f'Or a l'Ong time 
that a neighb'Oring city is the h'Otbed 'Of anarchism, 
and whether it is pr'Oved 'Or n'Ot that the assassin is 
a member 'Of this particular group 'Of men and w'Omen 
is immaterial, S'O l'Ong as the fact remains that he is 
an av'Owed member 'Of this despicable br'Otherh'O'Od. 
The pr'Ofessional anarchists in this c'Ountry have al
most with'Out excepti'On been 'Of f'Oreign birth. If 
the family hist'Ory 'Of the individuals f'Orming this 
b'Ody 'Of malc'Ontents c'Ould be traced, it is pr'Obable 
that·.they w'Ould pr'Ove t'O bel'Ong t'O a class 'Of unf'Or
tunates wh'O have passed through generati'Ons 'Of p'Ov
erty, depr:;tvity, and perhaps 'Oppressi'On, with the 
result that they have, perhaps, inherited a bent 'Of 
mind which is distinctly abn'Ormal. It is P'Ossible, 
even pr'Obable, that 'SlJ.ch a bent would n'Ot be rec'Og
nized by the psych'OI'Ogist, the medical student, 'Or 
the alienist as a distinct f'Orm 'Of mental disease. 
When the mind reaches the p'Oint 'Of depravity at 
which it is unable t'O distinguish the difference be
tween right and wr'Ong-nay, more, that it mistakes 
wr'Ong f'Or right, even t'O the p'Oint 'Of c'Onceiving 
the murder 'Of an innocent and un'Offending individual 
t'O be an aet 'Of heroism-what further pr'O'Of d'O we 
need 'Of mental aberrati'On? 

It is against the spirit 'Of 'Our c'Ountry and als'O 
'Of the times in general t'O curb 'Or t'O punish the 
individual f'Or h'Olding 'Opini'Ons, even th'Ough these 
'Opini'Ons may seem unhsalthy, even danger'Ous. It 
has always been the p'Olicy 'Of 'Our instituti'Ons t'O 
all'Ow freed'Om 'Of speech in the br'Oadest sense; that 
is t'O say, it has been 'Our cust'Om always to rec'Ognize 
freed'Om 'Of speech in the raNonal being. If, h'Owever, 
a lunatic endeav'Ors t'O incite his neighb'Ors t'O murder 
'Or to ars'On, we ce:;tse to c'Onsider his act "freedom 'Of 
speech," and we pr'Omptly place him 'Out 'Of harm's 
way within the walls 'Of an asylum. Why n'Ot trea,t 
the anarchist in the. sam,e manner? He is equally 
dangerous t'O the individual and t'O the c'Ommunity.· 
He cann'Ot be restrained· bY, fear 'Of punishment, 'Or 
even 'Of death; he cann'Ot be reached by the 'Ordinary 
channels 'Of reas'On; his mind is incapable 'Of f'Oll'Ow
ing the dictates 'Of reason and arriving at a l'Ogical 
c'Onclusi'On; his heart, in like manner, is hardened 
as against the 'Ordinary human sympathies. By what 
channel, therefore, can'·· thi'l)" i")ldividual be re,acl1ed'? 
If this questi'On cann'Ot'be; answered; then· why .sh'Ould 
he n'Ot pr'Omptly be' treated .' as any 'Other danger'Ous 
lunatic? 

Such a c'Ourse 'Of treatment seems t'O appeal spe
cially' t'O 'Our idea 'Of c'Omm'On' sense,f'Or the anarchist 
is 'Often c'Onsumed with vanity 'Or· fiUedwith a t'Ove 
'Of not'Oriety, 'Or with a desire t'O ·make his name 
imm'Ortal;'Or to p'Osellefore hisneighb'Ors as a martYr; 
in fact,there are many reas'Onswhtch tickle'his pride 
and make him willing t'O endure death in carrying 
'Out what he calls "his duty." But if such ali indi
vidual were regarded in the eyes 'Of the law as an 
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'Ordinary lunatic and treated as such, and if the 
entertaining and the pr'Ofessing 'Of· such views as are 
'Ordinarily put f'Orward by this peculiar sect were 
sufficient t'O stamp him as a pr'Oper subject f'Or such 
treatment, surely the r'Omance w'Ould s'O'On disappear, 
and perhaps we w'Ould have disc'Overed the speediest 
meth'Od 'Of curing this l'Oaths'Ome disease. There is 
n'O difficulty in reaching the individual after the crime 
has been c'Ommitted, but the disease is t'O'O seri'Ous in 
its nature t'O admit 'Of 'Our expecting a cure thr'Ough 
any p'Ost-m'Ortem treatment. The disease must be 
grappled with in its infancy. It must be strangled 
bef'Ore the germ has been all'Owed t'O spread and attack 
the b'Ody p'Olitic. It is difficult t'O see h'Ow, theref'Ore, 
the questi'On may be met unless the anarchist is 
l'O'Oked up'On in the eyes 'Of the law as the victim 'Of 
insanity, and is treated acc'Ordingly. 

• •• •  

" COLUMBIA "-TWICE A CUP DEFENDER. 

The Challenge C'Ommittee 'Of the New Y'Ork Yacht 
Club, after witnessing. a sc'Ore 'Of trials between the 
"C'Olumbia" and the "C'Onstituti'On," and as the result 
'Of a careful review 'Of the respective perf'Ormances 'Of 
the tw'O yachts in these trials, have reached the unani· 
m'Ous c'Onclusi'On that the "C'Olumbia" is better qual
ified, as matters n'Ow stand, t'O meet the very able 
challenging yacht, "Shamr'Ock II." 

This decisi'On, alth'Ough it was f'Oreseen many weeks 
ag'O by all yachtsmen wh'O have judged the w'Ork 'Of 
t.he tw'O b'Oats dispassi'Onately, will be the cause 'Of 
keen disappointment t'O the public at large, wh'O have 
bec'Ome so used t'O seeing each new cup champi'On beat 
its predecess'Or that they will find it hard t'O accept 
th., m'Omentous decisi'On 'Of the Cup C'Ommittee with
'Out ,a murmur. Indeed, we n'Otice that alr!lady 'One 
'Of the New Y'Ork dailies has begun an agitati'On against 
the selecti'On 'Of "C'Olumbia," and is thereby incidentally 
d'Oing scant c'Ourtesy t'O the gentlemen wh'O have given 
S'O much time and th'Ought t'O the selecti'On 'Of a 
defender. Even if there were the slightest d'Oubt as 
t'O "C'Onstitut.i'On's" inferi'Ority in her present form
which there is n'Ot-the mere pr'Omptings of decency 
sh'Ould prevent any suggesti'On that the New Y'Ork 
Yacht Club is sending any but its best b'Oat against 
the challenger. We shall·probably hear fr'Om the arm
chair critics at frequent intervals between n'Ow and 
the cup races; but we trust that they will fail t'O c'On
vince the American public that an edit'Or sitting at his 
desk is a better judge 'Of a yacht's perf'Ormances than 
the c'Ommittee of experts wh'O have f'Oll'Owed the b'Oats 
'Over every c'Ourse 'On which they have hoil'ted canvas. 

A few, pr'Ominent yachtsmen have been quoted, .pr'Ob
ably with n'O little inaccuracy, a�,saying that "C'Onsti
tuti'On" is the faster b'O/it. It is :likely that what they 
did say was that, if there were time t'O bring .her up t'O 
ritch, .she c'Ould be made a faster b'Oat. In this' we 
c'Ordially agree; but as matters n'Ow stand, there is 11'0 
time left f'Or such experimentati'On, and it is rightly· 
judged that such a th'Or'Oughly tuned-up b'Oat as 
"Shamr'Ock IT." had better be confr'Onted bY,.a yacht 
'Of equally well-known capabilitie:s, rather than by 'One 
wh'Ose perf'Ormance is erratic and wh'Ose best speed 
may n'Ot be f'Orthc'Oming when it is m'Ost wanted. 

As a matter 'Of fact, f'Or the first time in the 'hist'Ory 
'Of the cup contests, we, 'On this side 'Of the water" are 
lab'Oring under 'One 'Of the many seri'Ous handicaps 
t'O which the visiting yacht has been subjected; f'Or 
it is a certain fact that in the :last f'Our or five c'On
tests the cup challenger, f'Or lack 

'
'Of time t'O make the 

necessary tuning-up tests, has c'Ome t'O the starting 
p'Oint a practically untried b'Oat. The most erratic 
perf'Ormance 'Of "Shamr'Ock 1." in 1899 suggests that 
she was in much the same predicament as "Constitu
ti'On" is n'Ow in 1901. It was. realized 'On the eve 
'Of the races that her saH-plan· wks t'O'O large and' her 
spars t'O'O light t'O h'Old it in shape; while .the heavy 
lee helm which she carried suggested that the b'Oat 
was badly 'Out 'Of balance. Had there been an'Other six 
weeks available f'Or making the necessary changes, 
there is n'O doubt that that b'Oat c'Ould have been 
br'Ought up t'O a pitch of excellence at which she 
w'Ould have made a. very w'Orthy competit'Or f'Or 
"C'Olumbia." Were a few weeks more available f'Or 
the same experimentatiqn with "C'Onstituti'On," n'O 
d'Oubt a similar impr'Ovement c'Ould be made in. that 
b'Oat. As it is, she is quite 'Out 'Of the questi'On as a cup
defender. 

As t'O the pr'Obable 'Outc'Ome 'Of the races, we think 
that the ctl,p is· in very g'Ood keeping, and that the 
succe.asful defense, of tw'O years ago· may be repeated. 
"Shamr'Ock II." has beaten "Shamr'Ock' 1." by nine 
minutes 'On .a 3 0"mile c'Ourse, but "C'Olumbia" has 
beaten the. same boat by 'OVeT ten minut� in 'the same 
distance. "Shamr'Ock I." has beenimpr'Ovep, it is 
believed,' fuUy five minutes, 'Over: the .cup c'Ourse.; 
but everyb'Ody wh'O has watched the w'Ork of "C'Olum
bia" this. seas'On is satisfied tbat she also Is several 
minutesftlster than she was tw'Oyears ag'O. We are 
able t'O state, 'On the best auth'Ority, that in light 
airs "Shamr'Ock II." sh'Ows practically n'O superi'Ority 
'Over, "Shamrock I." and that it is 'Only when there 
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is s'Ome heart in the wind that she begins to pull away 
fr'Om the 'Older b'Oat. On the 'Other hand, "C'Olumbia" 
beat "Shamr'Ock I." by 'Over ten minutes, when the 
strength 'Of the wind was 'Only fr'Om 6 t'O 10 kn'Ots an 
h'Our. Hence, in light breezes which w'Ould enable 
the yachts t'O get 'Over the c'Ourse barely within the 
time limit 'Of 5Y2 h'Ours, we l'O'Ok up'On "C'Olumbia" as 
a certain winner. On the 'Other hand, in breezes 'Of 
12 kn'Ots strength and 'Over, we thmk that the ex
tra'Ordinary reaching and running qualities 'Of "Sham
r'Ock n.," due t'O the great refinement 'Of her f'Orm 
will give her the race. 

' 

On the questi'On of handling, we cann'Ot see that 
there will be much advantage 'On either side. The 
masterly way in which the skipper 'Of "C'Olumbia" ·has 
sailed his b'Oat in the present seas'On pr'Oves him 
t'O be a w'Orthy c'Ompetit'Or against the celebrated 
amateur yachtsman wh'O will sail "Shamr'Ock II:·' 'Off 
Sandy H'O'Ok. 

... ' . 

A T IMELY WARNING. 

The recent discl'Osures 'Of the financial embarrass
ments 'Of a certain fam'Ous liquid air c'Ompany, which 
IS just n'Ow very much in the public eye, pr'Ove that 
the persistent warnings which were given in the c'Ol, 
umns 'Of this j'Ournal many m'Onths ag'O, when liquid 
air speculati'On was at its height, were fully justified 
by the facts. We p'Ointed 'Out at the time that the 
claims made fDr liquid air as a pr'Ofitable s'Ource. 'Of 
p'Ower were based up'On certain fundamental fallacies, 
which prevented this fluid fr'Om having much value 'Or 
interest 'Outside 'Of the lab'Orat'Ory and the lecture 
r'O'Om. In its present f'Orm as a prime m'Over, c'Om
peting with the steam engine and the hydraulic tur
bine, it was d'O'Omed fr'Om the very first. 

We are extremely s'Orry f'Or th'Ose invest'Ors wh'O 
have been caught by the alluring literature 'Of the 
pr'Om'Oter, and are just n'Ow waking up t'O the fact 
that. fat dividends are n'Ot t'O be distilled fr'Om liquid 
air. At the same time 'Xe belIeve that the pr'Ompt 
exp'Osure 'Of the ·underlying fallacies 'Of s'Ome 'Of the 
claims put f'Orward in connecti'On with the c'Ompany 
which is n'Ow in financial straits has served the g'O'Od 
end 'Of preventing the investment 'Of a vast am'Ount 
'Of hard-earned m'Oney by that very secti'On 'Of the 
public which can least aff'Ord to lose it; Gratifying 
pI''O'Of 'Of this has c'Ome t'O hand during the past few 
days fr'Om several c'Orresp'Ondents wh'O have assured 
us that but f'Or the explanati'On 'Of the principles and 
limited c'Ommercial p'Ossibilities 'Of liquid air given in 
'Our c'Olumns, they would have invested in 'One 'Or 
more 'Of the many wild-cat schemes which were fl'Oated 
by the pr'Ofessipnal pr'Om'Oters at that time. 

....... 
TARGET PRACTICE AT AJ.DERSHOT, 

An impr'Oved system f'Or t;be purp'Ose 'Of devel'Oping 
practical musketry training' has been ad'Opted by the 
English· military auth'Orities at Aldersh'Ot. By �eans 
'Of ingeni'Ous targets electrically actuated,· as near an 
appr'Oach as p'Ossible t'O,actual warfare was 'Obtained. 
The tr'O'Ops' participating in the trials of then.ew ap
paratus were distributed upon 'One range 'Of hills. 
On crests 'Opp'Osite. rattles 'Of musketry were 'Observed 
and al'Ong the skyline heads appeared and disappeared 
at, regul/ir intervals representing an enemy taking aim 
and firing. This aff'Orded the ,tal',get f'Or the s'Oldiers 
and discharges 'Of musketry greeted the heads 'Of the 
pseud'O-enemy whenever they appeared. The attackiM 
party then cauti'Ously advanced t'Oward the def.ended 
crests. Thr'Ough the valley extended a railway which 
the enemy was zeal'Ously gUClr!ll.ng. As the,lldvancing 
foe reached the railway �:a:n .arm'Ored train appeared 
and was subjected t'O a heavy fusillade. In its rear 
f'Oll'Owed a cavalry patr'Ol bent upon bl'Owing up'· the, 
line, and they were als'O subjected t'O a heavy rifle 
fire, c'Ompletely riddling them, th'Ough they 'effected 
their 'Object in the destructi'On of the line as the elec' 
trical expl'Osi'On 'Of a dynamite charge testified. Th� 
signal cabint'O the right 'Of the railway, which c'On
tained several men, was then riddled, and a farmh'Ousp 
which c'Oncealed a large number 'Of the enemy was 
als'O b'Ombarded. Heads appeared at every wind'Ow 
and a s'Oldier presently ran 'Out 'Of the d'O'Or with a 
gun. The s'Oldiers contimJed their advance until ar
rested by a heavy fire fr'Om artillery c'Oncealed in a 
dense clump 'Of trees. The effect 'Of discharging shells 
was most' cunningly c'Ontrived by the expl9si'On 'Of 
b'Orp.bs near the dummy guns. The scheme w;:ts car
ried 'Out, by. means 'Of electric wires laid beneath thEl 
turf, �d c'Ontr'Olled by an engineer, wh'O f'Oll'Owed the 
m'Ovements 'Of the tr'O'Ops by means 'Of an arrangement 
'Of mirr'Ors suspended 'Over his head, in a butt. WJ;ren 
th,e lIla;n8uvers had been satisfact'Orily carried 'Out,tlle 
targets were carefully examined, and it was disc'OvElred 
that· the· firing of the s'Oldiers had been particularly 
accurate, many 'Of the targets being c'Ompletely rid
dled. Further experiments are t'O be. carried 'Out 
with this c'Ombinati'On 'Of' electrical targets, and it is 
stated that. they will supersede the 'Old types, since 
it is f'Ound t'O impr'Ove the firing capacity of the mEln 
to a very appreciable extent. 
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THE AMERICAN ASSOCIATION FOR THE ADVANCE. 

MENT OF SCIENCE. 

BY E. O. BOVEY. 

The fiftieth meeting 'Of the American AssDciatiDn fDr 
the Advancement 'Of Science was held in Denver, CDID
radD, frDm the 24th tD the 31st 'Of August, under the 
presidency 'Of PrDf. Charles S.  MinDt, 'Of Harvard Uni· 
versity. 

The meeting was well attended IDcally and regularly, 
and abDut 220 papers having a high 'Order 'Of merit 
were presented, SDme 'Of which were 'Of the greatest 
scientific interest and impDrtance. Three hundred 
and five members and fellDws were registered as being 
in attendance, besides the members 'Of the nine affili
ated sDcieties which cDnvened at the same time 
WhD were nDt members 'Of the assDciatiDn, 92 'Of the 
number cDming frDm the Atlantic States, 11 frDm the 
Pacific, and 6 frDm . fDreign cDuntries. Fifty new mem
bers were elected, and 186 members were 'prDmDted tD 
fellDwship. 

The chief interest 'Of a cDnventiDn is  centered abDut 
the address 'Of the retiring president, and it was with 
clDse attentiDn that a large audience listened tD PrDf. 
R. S.  WDDdward, 'Of CDlumbia University, WhD chDse 
as his theme, "The PrDgress 'Of Science," which will 
be fDund in full in the SCIENTIFIC AMERICAN SUPPLE

MENT ND. 1341. It is 'Of unusual interest and im
pDrtance. 

The retiring vice-president 'Of the sectiDn 'Of anthrD
pDIDgy, AmDs W. Butler, State Superintendent 'Of 
Charities 'Of Indiana, chDse as the subject 'Of the an
nual address, "A NDtable FactDr in SDcial Degimera
tiDn," and discussed at length the effect upDn the 
cDmmunity ''Of the presence in it 'Of perSDns 'Of feeble 
mind. 

"The census 'Of 1890 shDwed that there were mDre 
than 95,000 feeble-minded perSDns in the United States, 
but that they were nDt present in any unifDrm prDpDr
tiDn in the variDus states. Whatever the prDpDrtiDn, 
such perSDns are a disturbing element in 'Our sDcial 
eCDnDmy, and their life is a degenerating sDcial f'Orce. 
SDme 'Of the children with strDnger mental pDwers 
enter the public SChDDls. They may make SDme prDg
ress fDr a time, but, whether they dD Dr nDt, they 
must SDDn drDp behind because they are unable tD keep 
up with the wDrk. Others rDam the streets ; the buys 
becDme the butt 'Of the neighbDrhDDd, they are led 
int'O pranks, tDD 'Often intD vices, and seem tD pDssess 
a peculiar tendency fDr immDrality. The girls, many 
'Of them strDng," well-appearing, with nD 'One tD teach 
them right and withDUt strength 'Of mind tD prDtect 
themselves against the temptatiDns which surrDund 
them, tDD early and tDD 'Often fall intD vice. These de
fectives usually becDme dependents fDr a part 'Of, i f  
nDt all the time. They may depend upDn private char
ities, Dr, when pDssible, upDn the 'Overseer 'Of the pDDr. 
'l'hey frequently live in the pDDrest quarters 'Of 'Our 
tDwns and cities, amid squalDr and dirt, Dr 'Occupy 
miserable huts in the least desirable IDcalities 'Of rural 
c'Ommunities. It  is  nDt unusual fDr tWD Dr mDre 
families tD live near each 'Other Dr assDciate tDgether. 
Marital ties are 'Often lightly regarded. Frequently 
such bDnds have nDt been entered intD." 

PrDf. Butler cited statistics and related the histDry 
'Of many families 'Of feeble-minded perSDns tD ShDW 
the effect which has been pr'Oduced by 'Our faulty man
ner 'Of treating this unfDrtunate class 'Of individuals, 
summing up his cDnclusiDns as fDllDWS : 

"At last it became rec'Ognized that thDse WhD had 
given years 'Of study tD the idiDt had a right tD have 
an DpiniDn and tD express it. Then it came t'O be be
lieved and advDcated that" in this class 'Of defectives 
were many wh'O were amenable t'O instructiDn, if it 
were 'Only 'Of the right· kind and taught in the right 
way. The children might be reached and helped. 

"First, it was thDUght many 'Of these children cDuld 
be educated tD make their 'Own way in the' wDrld. 
Finally, it was decided that while many 'Of them CDuid 
be taught t'O be self-suppDrting under directiDn, but 
very few cDuld ever safely leave the fDstering care 'Of 
the institutiDn. Children they are and children, men
tally, they will be as IDng as they live. 

"MDre and mDre came the cDnvictiDn that there 
ShDUld be custDdial institutiDns. These were especi
ally advDcated fDr ·feeble-minded w'Omen under 45 
years 'Of age. In such institutiDns they wDuld be safe 
and with nD prDspect 'Of reprDducing their kind.  NDW 
it has CDme tD be regarded as the prDper right and 
duty tD retain cDntrDI 'Over these grDwn-up children 
during life. SDme states have made a beginning fDr 
thi s  p\lrpDse. Never have we appreciated as strDngly 
as we dD tD-day the untDld misery and accumulating 
expense caused by the lack 'Of cDntrDI 'Of 'Our feeble
minded pDpulatiDn. Their fecundity and animal in
stincts make them fit subjects fDr cDnsideratiDn, bDth 
'On financial and mDral grDunds, tD say nDthing 'Of the 
dangers that beset thDse 'Of strDng minds WhD have 
weaker bDdies. The .prDblem presented tD us is  the 
manner in which these c'OnditiDns shall be met. Its 
sDlutiDn lies in an intelligent and general knDwledge 
'Of the subject by the public, preventive measures by 
legal marriage restricti'Ons and 'Other means, the edu-
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catiDn 'Of feeble-minded children and the cust'Odial care 
'Of feeble-minded w'Omen."  

The cliff dwellers received a large share 'Of the time 
'Of the anthrDp'OlDgists 'On acc'Ount 'Of the prDximi ty 'Of 
the. ruins and the l'Ocal interest in the subject. Mrs. 
JDhn Hays HammDnd, 'Of Denver, gave an illustrated 
lecture upDn SDme 'Of these ruins, and Dr. J. W. Fewkes, 
'Of WashingtDn, discussed the pr'Oblem 'Of their' 'Origin, 
and stated that the race which built them was n'Ot ex
tinct. PrDf. G. G. MacCurdy, 'Of Yale University, re
p'Orted fDr a cDmmittee that had .been apPDinted tD in
vestigate the teaching 'Of anthr'OpDl'Ogy in the United 
States that i t  had been learned that there were thirty
'One instituti'Ons in which the science was taught in 
SDme fDrm. Dr. W. J. McGee, in a paper 'On "Current 
QuestiDns in Anthr'OpDI'Ogy," stated that the human 
race must have sprung fr'Om as many 'Original pairs 
as there are Dr have been distinct races. By means 
'Of lantern slides frDm direct negatives, Dr. Fewkes 
described tD the secti'On and the public the snake dance 
recently held by the M'Oqui Indians f'Or the purp'Ose 
'Of inducing rain by placating the angered spirits 'Of 
the air. At the request 'Of this secti'On the general 
assDciati'On passed resDlutiDns strDngly ind'Orsing the 
present m'Ovement tD make nati'Onal reservati'Ons 'Of 
the chief areas 'Of cliff dwellings, and urging upDn C'On
gress the early ad'Opti'On 'Of the necessary legislati'On. 

PrDf. C.  M. WD'Odward, 'Of St. LDUis, in his address 
as retiring vice-president 'Of the SectiDn 'Of SDcial and 
Ec'OnDmic Science, discussed the "'Change 'Of Fr'Ont in 
Educati'On," which t'O'Ok place during the past century, 
saying, in part, that "fr'Om the days 'Of JDhn Milt'On, 
in 1608, t'O the end 'Of the eighteenth century, uni
versity training culminated. in a preparati'On f'Or the 
pr'OfessiDns 'Of law, medicine and tlfe'OIDgy, and in the 
training 'Of the n'Obility f'Or the duties and responsibili
ties 'Of gDvernment and elegant sDciety. But when 
alchemy develDped int'O chemi stry ; when physics be
came an experimental science ; when Leibnitz and 
NewtDn elab'Orated the infinitesimal calculus ; when 
Watt invented an efficient steam engine ; when FultDn 
built a successful steamb'Oat ; when Stephens'On de
vised the IDcDm'Otive and c'Onstructed a r'Oad with 
sm'O'Oth rails ; and finally, when Siemens and Gramme 
prDduced the electric mDt'Or, vast fields 'Of fascinating 
and useful material W!lre 'Opened f'Or study and re
search. Mathematical analysis and the principles 'Of 
mechanics, which had previ'Ously been devDted tD the 
pr'Oblems 'Of physical astrDn'Omy, were n'Ow directed 
t'O the study 'Of the transf'OrmatiDn and transmissiDn 
'Of energy, the the'Ory 'Of structures, and the phen'Omena 
'Of electricity. The the'Ory 'Of ev'OlutiDn gave a new 
meaning t'O all vital phenDmena ; and the d'Octrine 'Of 
the cDnservati'On 'Of energy . permeated all study 'Of 
m'OtiDn and f'Orce. Out 'Of this vast extensi'On 'Of the 
h'Oriz'On 'Of human activity and a c'Orresp'Onding multi
plicati'On 'Of 'Occupati'Ons has c'Ome an imperative de
mand f'Or mDre educati'On and f'Or technically educated 
men. In 'Our industrial system the crying want has 
been and is f'Or men WhD can b'Oth plan and execute. 
The secret 'Of 'Our unparalleled c'Ommercial and indus
trial success lies in the fact that we have put educated 
brains int'O 'Our w'Ork. Hence a sc'Ore 'Of prDfessi'Ons 
unth'Ought 'Of ''One hundred years ag'O have been called 
int'O being, and the standards 'Of these new professi'Ons 
are 'Of the highest 'Order. And a university, instead 'Of 
being 'a place where n'Othing useful is taught,' may 
n'Ow be defined as a place where everything useful in 
a high and brDad sense may"b'e taught." 

PrDf. C. R. Van Hise, 'Of Wisc'Onsin UniverSity, was 
designated by the ass'Ociati'On tD give the public lecture 
in c'Ompliment t'O ·the citizens 'Of Denver. He t'ODk as 
his subject "A Study 'Of Ore Dep'Osits," and gave the 
results 'Of the years 'Of investigati'On which he has 
dev'Oted t'O the questi'On 'Of the alterati'On 'Of r'Ocks, 
as far as they apply t'O the' dep'Osits 'Of the 'Ores 'Of 
metals, Pr'Of. Van Hise believes that the greater num
ber 'Of 'Ore : dep'Osits which c'Ontribute tD the wealth 'Of 
the w'Orld are the w'Ork 'Of undergrDund water ; that 
i s, that the s'Oluti'Ons which permeate the r'Ocks every
where f'Or a c'Onsiderable depth bel 'OW the surface are 
taking material in s'Oluti'On in 'One regi'On and dep'Os
iting material fr'Om sDluti'On in an'Other, and that the 
material thus dep'Osited in certain places is SUfficiently 
abundant t'O make an 'Ore dep'Osit. The next funda
mental principle is that the 'Ores are derived fr'Om the 
'Outer crust 'Of the earth. The'strongest rDcks are lim
ited in their crushing strength, and at a certain depth 
bel'Ow the surface 'Of the earth the pressure will be 
en'Ough t'O 'Overc'Ome this strength, if there is any 'OppDr
tunity fDr m'Ovement. Theref'Ore, 'Openings 'Of great 
size cann'Ot be assumed t'O exist belDw this depth, and 
it f'Oll'Ows that veins cann'Ot increase indefinitely i n  
size a n d  richness 'Of metallic c'Ontent a s  they descend. 
It has been determined by calculati'On, furtherm'Ore, 
that the extremely small percentage 'Of metallic mate
rials in the 'Outer crust is en'Ough in aggregate t'O 
acc'Ount f'Or all the dep'Osits which have been 'Or are 
likely t'O be mined. The third imp'Ortant principle is 
that the circulati'On 'Of the undergr'Ound water is due 
t'O the acti'On 'Of gravity 'on p'Orti'Ons having different 
temperatures. Pr'Of. Van Hise illustrated his p'Oints 

by the use 'Of lantern slides and then pr'Op'Osed a new 
classificatiDn 'Of 'Ore depDsits : First, thDse cDncentrated 
by ascending waters alDne ; secDnd, thDse cDncentrated 
by descending waters al'One ; third, thDse c'Oncentrated 
first by ascending waters and then rec'Oncentrated by 
descending waters. 

Pr'Of. T. C. Chamberlin, Df Chicag'O University, i n  
delivering what he mDdestly called a "RepDrt 'O n  SDme 
Studies Relative t'O Primal Questi'Ons in Ge'OI'Ogy," gave 
the SectiDn 'Of Ge'Ol'Ogy and Ge'Ography the results 'Of 
many years 'Of patient investigatiDn int'O SDme 'Of the 
m'Ost abstruse pr'Oblems 'Of the science. He has fDund 
that the nebular hyp'Othesis 'Of Laplace and 'Others 
cann'Ot 'stand against the arguments arising fr'Om the 
mathematical c'Onsiderati'On 'Of the laws 'Of mass and 
m'Omentum and Pr'Of. Chamberlin pr'Op'Oses tD substi
tute f'Or it the supp'Ositi'On that the nebula fr'Om 
which the s'Olar system has been derived was disrupted 
by passing in its 'Orbit cl'Ose en'Ough tD a sDlid b'Ody t'O 
cause an expl'Osi'On in the fDrmer. The fragments re
ceived a spiral 'Or vDrtical m'OtiDn, and may have thus 
f'Ormed the planets. This line 'Of investigati'On indi
cates that the earth has been f'Ormed by the SIDW 
aggregati'On 'Of attenuated matter with resulting c'Om
paratively IDW temperatures. If  this hYPDthesis be 
c'Orrect, the earth is a s'Olid spher'Oid, and m'Ost 'Of the 
ge'OlDgical theDries must be revised. The influence 'Of 
these masterly investigati'Ons by Pr'Ofs. Chamberlin and 
MDult'On will be felt far bey'Ond the dDmains 'Of geDIDgy. 

T. A. Rickard, 'Of Denver, struck a pDpular chDrd in 
his earnest "'Plea fDr Greater Simplicity in the Lan· 
guage 'Of Science, " which he gave befDre the ge'OIDgists, 
but his paper c'Ould be read with great prDfit and his 
suggesti'Ons fDll'Owed t'O advantage by many 'Others be
sides .scientists. He deprecated particularly the 1'O'Ose 
use 'Of unusual w'Ords and 'Of IDng, technical terms de
rived fr'Om Latin and Greek, when sh'Ort Angl'O-Sax'On 
wDrds c'Ould be used f'Or expressing the same ideas. 
The auth'Or cited many striking examples 'Of the harm
fulness 'Of this kind 'Of pedantic language which 'Ob
scures truth and falseness alike, t'O the degradatiDn 
'Of scien.ce and the t'Otal c'Onfusi'On 'Of thDse 'Of the un
learned wh'O are searching after infDrmati'On. 

A new sectiDn, the tenth 'Of the assDciatiDn, was 
'Organized at this meeting f'Or the study 'Of physi'Ology 
and experimental medicine under the leadership 'Of 
Pr'Of. Cattell, 'Of CDlumbia University. 

The sDcial features 'Of such a cDnventi'On were by 
no means neglected, and the ass'Ociati'On expressed its 
appreciati'On 'Of the hDspitality 'Of the citizens 'Of Den
ver, BDulder and CDl'Orad'O Springs, which made this 
meeting mem'Orable. The presi dent f'Or the ensuing 
year is Pr'Of. Asaph Hall, 'Of Harvard University, the 
celebrated astrDnDmer, and the annual meeting is t'O 
be held in Pittsburg, Pa., fr'Om June 28 t'O July 3. The 
foll'Owing year the expe�iment is t'O be tried 'Of h'Olding 
the meeting 'Of the ass'Ociati'On during· the first week 'Of 

January, in Washingt'On, D. C. 
• I', • 

THE BEST CLASS TRADE PAPER. 

Our esteR.med c'Ontemp'Orary, Printer's Ink, has re
cently established a cDmpetiti'On t'O determine which 
is thE) best class Trade Paper. The cDmpetiti'On has 
n'Ow been running fDr several issues, and we nDte that 
in its issue 'Of September 4 the SCIENTIFIC AMERIC�N 

is mentiDned as having been dr'Opped fr'Om further 
considerati'On 'On the gr'Ound that it cann'Ot be called 
strictly a Trade Paper and theref'Ore is n'Ot eligible 
t'O the c'OmpetitiDn. Our c'Ontemp'Orary says : 

"Am'Ong the papers dr'Opped frDm further c'Onsidera
tion is the SCIENTIFIC

' 
AMERICAN, withDUt d'Oubt the 

str'Ongest and mDst influential 'Of them all. It is the 
'Only 'One t'O which the American Newspaper DirectDry 
has heret'OfDre awarded the mark 'Of excellence gen
erally sp'Oken 'Of as the bull's-eye (G G), the meaning 
'Of which is explained in the f'Oll'Owing paragraph : 

'" (0 0) Advertisers value this paper mDre f'Or the 
class and quality 'Of its circulati'On tb.an f'Or the mere 
number 'Of cDpies printed. AmDng the 'Old chemists 
gDld was symbDlically represented by the Sign 0.
Webster's Dicti'Onary.' 

"The SCIENTIFIC AMERICAN, h'Owever, never lets its 
circulati'On be kn'Own and is perhaps a paper 'Of t'O'O 
much general interest t'O be prDperly den'Ominated a 

class paper. Certainly it cann'Ot be called a trade 
paper. Were the Sugar BDWI t'O be .awarded t'O the 
SCIENTIFIC. AMERICAN, it might, perhaps, be afterward 
claimed that the agricultural papers sh'Ould have had 
cDnsideration in this c'Onnecti'On. In fact, it bec'Omes 
apparent that the intention 'Of the award is really 
n'Ot the best class paper, but the best trade paper. 
On this gr'Ound, if  nD 'Other, the SCIENTIFIC AMERICAN 

i s  'Omitted frDm further c'Onsiderati'On." 

• I., •. 

Under the patronage 'Of the King 'Of Belgium, a 
French-Belgian syndicate is being f'Ormed, it is re
p'Orted, t'O build an electric express line f'Or passengers 
and light freight between Paris and Brussels and 
frDm the latter place t'O Antwerp. The trip frDm Paris 
tD Brussels Is expected t'O be made in 'One and a half 
hours, and fr'Om Brussels to Antwerp in ten minutes. 



THE OW ATLANTIO LINER "XRONPRINZ 
WILHELM," 

It is evident that the two leading German steam
ship lines are satisfied that there is profit in the build
ing and running of high-speed Atlantic liners. The 
North German Lloyd Company, after several years' 
experience with the "Kaiser Wilhelm," which is capa
ble of maintaining over 2 2% knots an hour on the 
Atlantic passage, gave orders for two more high-speed 
vessels, both of which will be larger and 
faster than that ship. The first of these, 
which forms the subject of the accompany
ing illustrations, is a somewhat enlarged 
edition of the "Kaiser Wilhelm," and she 
Is being equipped with engines and boilers 
that will give her at least a knot, and prob
ably a knot and a half per hour, greater 
speed. The "Kronprinz" is 663 feet 4 inches 
in length over all, or 15 feet more than the 
"Kaiser Wilhelm" ; her breadth 'of 66 feet 
is the same, as is  her molded depth of 43 
feet. Her normal draft of 28 feet 6 inches 
is 6 inches greater than that of the "Kaiser 
Wilhelm," and her tonnage is 14,800 tons, as 
against 14,349 tons, while her displacement 
is 21,280 tons, as against 20,880 tons. For the 
sake of comparison we give the dimensions of 
the "Deutschland," which is 686 feet over all, 
67 feet beam, 44 feet molded depth, 29 feet 
draft, and 23,500 tons displacement. All three 
of these vessels were constructed at the Vul
can Works, Stettin, Germany, and there is 
now upon the stocks of this company a still 
larger vessel, to be known as the "Kaiser Wil
helm I I .," which will have an overall length 
of 706 feet, a beam of 72 feet and a speed of 
probably not less than 24 knots an hour. 

The "Kronprinz" is built of German 
steel, and while resembling in construction 
the "Kaiser Wilhelm," she embodies such improve
ments in the way of stiffening, subdivision, etc., as 
have been suggested by the experience that the com
pany have had with the latter vessel in the Atlantic 
service. She is built with the usual double bottom, 
and the interior is divided by fifteen transverse bUlk
heads, which extend to a level considerably above the 
load-water line. There is also a longitudinal bulk
head between the twin engines. The bulkheads have 
been designed to withstand the hydraulic pressure due 
to any one of them being filled, while the adjoining 
compartment is empty. Safety is further assured by 
powerful pumps which can discharge 3,600 tons of 
water per hour. 

In the decks and superstructure and in her general 
appearance the "Kronprinz" will be markedly like 
h e r  predeces-

the spaces below the upper deck. The closing of the 
water-tight doors is regulated from the navigating 
bridge, where there is a chart which shows the water
tight compartment doors which the demands 'Of navi
gation require to be left open. 

The vessel is, of course, driven by twin screws, and 
the engines are of the quadruple expansion type, work
ing on four cranks and balanced on the Schlick sys
tem, which has done such good work in other boats 

The Launch. 

turned out from the Vulcan. yards. The horse power 
will be about 33,000 with the boilers working at a 
pressure of 225 pounds to the square inch; but judging 
by the experience had with the "Kaiser Wilhelm," it 
is reasonable to expect that this estimated power will 
be largely exceeded in practice. The arrangement of 
the boilers i s  similar to that. of the "Deutschland," 
there being four groups, in each of which there are 
three double and one single-ended boiler. There will 
be four smokestacks, the top of which will be 113 
feet above the gage. The total heating surface is 
about 94,000 square feet, and the total grate area 
2,691 square feet. It is expected that this vessel will 
make her maiden trip during the present month. 

Mlle. Rodrigue has studied the structure of varie-

SEPTEMBER 14, 1901. 
Flora of Madagallcar. 

The flora of Madagascar forms the subject of a 
paper lately read before the Academie des Sciences 
by E. Drake del Castillo. Of all the botanical region 
of the island the southwestern part is  certainly the 
most intereSting, and is  probably that in which the 
fiora present the most original types. The vegetation 
which covers that part of the island recalls, after the 
descriptions which have been made by travelers, the 

photographic views and the botanical col
lections obtained, the vegetable formations 
which have been observed in the western 
portions of tropical Africa. There, as in 
Madagascar, the plants send up a trunk of 
considerable height, with a crown of thin 
and rather straight branches, or on the other 
hand grow in bushy form at a short distance 
from the ground, with branches interlaced 
in an inextricable disorder. The vegetation 
is generally covered with sharp thorns or 
has a swelled and fie shy tissue which affords 
a water reserve. The leaves, generally re
duced in number and dimensions, make only 
a short appearance on the branches. The 
period of flowering is short and in many 
cases only appears at long intervals. A group 
which belongs especially to Madagascar is 
that of the Didierea. These curious plants 
were described for the first tiIl'.e by Baillon ; 
their classification remained doubtful for a 
long time, but they were finally placed by 
this author among the Sapindacem, of which 
they constitute a somewhat irregular type. 
The first of these, which was called D. mad

agascariensis, was found by Grandidier in 
the neighborhood of Tulear, and the secon.d 
by Greve near Morondava (D. mirabilis). 

In this group must, no doubt, be placed the 
four plants recently observed by M. Alluand. 

The first of these, which the author proposes to call 
Didierea (Alluandia) pro cera, is known to the na
tives as "fantsy-olotra," or thorny-skin. It is a tree 
bristling with thorns, thin and tall, sometimes reach
ing more than 50 feet, according to reports, and with 
but few branches. It has the appearance of an im
mense candelabrum. The leaves, at whose base' are 
found the thorns, are but few in number and small 
(0.4 to 0.6 inch ) , of an oval form and fleshy in 
character. The male flowers, about 14 inch long, are 
carried at the ends of the branches in ample bunches, 
often from 8 to 12 inches long. Another species is 
that known to the natives as the Songo or SonombC, 

It is smaller than the preceding, and its branches, 
thorny and ascendant, come out at a shorter distance 
from the ground. It is proposed to call it D. (A.l-

Zuandia) as-

SOl'. The poop 
is 115 feet in 
1 e n g t  h, t h e  
bridge h 0 u s e  
374 feet, and 
t h .e forecastle 
deck 115 feet 
in length. The 
p r o m e n a d e  
deck is 508 feet 
I o n  g, a n d  
above this is a 
sun deck of 
t h e  s a m e  
Ie n gt h. The 
v e sse l p r o
vides for over 
600 first-class 
passengers, 350 
second - c i a  s s 
and 700 third
c i a  s s passen
gers, while the 
c I' e w, includ
ing engine and 
b 0 i 1 e I' room 
s t a  f f, d e c  k 
hands, waiters, 
etc., will total 
525. As in the 
"Kaiser W i 1-
helm," the din
ing-room w ill 
be in the cen
ter of the ship, 
and will have 

Length over all, 663 feet 4 Inches. Beam, 66 feet. Depth, 43 teet. Dillplacement, 21,280 tons. Horse Po",er, 38.000. speed Elltbnated, 23.5 knots. 

cendans. The 
t h i I' d species 
has a straight 
t r u  n k which 
o n I y reaches 
about 6 feet in 
height and is 
crowned by an 
irregular mesh 
o f  s m a l l  
branches. The 
leaves resem
ble t h o  s e of 
the preceding 
species ; t h e  
m a I e flowers 
are s m a  11 e r 
than those of 
the other AI

luandia. This 
species may be 
known as D. 

(All.) comosa. 

The most sin
gular plant i s  
the fourth spe
cies, D. (All.) 

dumosa, whi ch 
has the form 
of an oblong 
bush about 6 
f e e  t h i  g h, 
which branches 
o u t  strongly 
from the base 

THE NEW NORTH GERMAN LLOYD STEAlIISHIP "KRONPRINZ WILHELM." upward. It is 
n o t  provided a c c o m m o -

dations for 414 passengers at 'one sitting. The draw
ing-room, reading-room, and smoking-room are on the 
bridge deck. 

In connection with the provisions for safety, men
tion should be made of the fact that there are no 
doors through the water-tight bulkheads below the 
level of the water-line, . and to enable those above the 
water-line to be kept closed at sea, separate exits 
have been provided from each compartment. and from 

gated leaves in a number of different plants. The 
white effect is due, in most cases, to the absence of 
chlorophyll, though a similar appearance is given also 
by certain dissolved pigments, and by the reflection 
of light from the cell walls. Where chlorophyll ;8 
absent the leaf may be regarded as diseased, and the 
tissues have a different structure from that of nor
inal leaves, being much thinner and without any pal
isade parenchyme.-Bot. Gazette. 

with thorns like the others, but the young branches 
are of a fleshy character and about the thickness of 
the little finger. The leaves have not been ob
served, as they seem to fall off at an early period. 
From a structural point of view the Alluandia pre
sent great analogies with the Didierea, properly so
called. In both cases may be observed, in the body 
and outer covering, vessels filled with a coloring mat· 

ter 'Of a red-brown color. 
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AN IMPROVED CHALK-LINE HOLDER. 
In the accompanying illustration a chalk-line holder 

is  represented which is of such construction that 
either a liquid or a solid may be employed to mark 
a line. Mr. Harry H. Wilson, of Nasel, Wash., is the 
inventor of the device. 

The holder consists of a cylindrical casing, one 
head of which is integrally formed with the casing 
and the other removably secured in place so that 
the contents of the holder may be readily removed 
and cleaned. Within the cylinder a reel is  mounted 
to tUrn, the line being wound around the reel in 
the usual manner. Upon the body of the holder� 

A CHALK-LINE MARKER. 

casing a threaded nipple is formed, upon which a 
cap-nut is screwed. Within the cap-nut a packing
block of gum is fitted. As our sectional view shows, 
the side wall of the bore in the cap-nut is conical in 
form ; and the gum packing is similarly formed., The 
end of the line is passed through the nipple, packing
block and cap-nut. 

To prepare the line-holder for service, the remov
able head is detached and a sufficient quantity of 
ch alk is introduced within the casing. The removable 
head is  then screwed back in place. The direct con' 
tact of the line with the chalk is sufficient to coat 
the line profusely. When the line is  drawn 'Out 
through the nipple, the gum-packing block will re
move the excess of chalk, thereby preventing waste 
and enabling the line to make a better impression 
upon timber than would be possible if the line were 
too profusely coated. 

The construction of the holder-casing is such that 
a water-proof liquid can be used instead of chalk ; 
for the removable head when screwed 'into place is 

J Citutific jmtricau. 
water-tight. If a liquid be used, a proper adjustment 
of the cap-nut will remove excessive moisture as the 
line is drawn out. 

• .e • •  
THE LOSCHWITZ SUSPENSION RAILWAY. 

This new mountain railway was open to tratnc May 
6, and is the first of its kind for the conveyance of 
passengers. It runs from Loschwitz, a village on the 
banks of the River Elbe, about five miles from Dres
den, to the top of the Rochwitz Heights, which com
mand a most beautiful view of the Saxon capital. The 
railway is 820 feet long, and the grade is 32 per cent. 
It is constructed on the Langen system. The railways 
are carried by 33 hand-piers of varying sizes, the tall
est being 49 feet high. Each car holds 50 passengers 
and weighs, when occupied, nearly 13 tons. Their 
shape and construction differ entirely from all other 
railway cars, even those used by the Barmen-Elberfeld 
Suspension Railway. The two trains of cars are con
nected by a steel cable 1.7 inches in diameter, and 
they are moved back and forth by two engines of 80 
horse power each. Safety appliances are numerous 
and e1 icient. Visible and audible signals serve to reg
ulate the arrival and departure of the trains, and these 
signals are operated both from the upper and lower 
stations. Each car is provided with a danger signal 
apparatus conSisting of an alarm and a telephone which 
enables the conductor to communicate from any part 
of the road with the engine house. The car is provided 
with three brakes, two of which work automatically 
at the least slackening of the tension of the cable 
and stop the car. An indicating device in the engine 
room shows at all times the exact position of the cars, 
and a bell warns the attendant if the train is run
ning too fast. An automatic brake, both at the top and 
lower station, is put into action by the arriving car, 
and stops it even if the engineer is careless. A round
trip ticket costs less than 6 cents;  the journey requires 
only 3 minutes, and 15,550 passengers can be carried 
each way per day. 

• •••• 
ltI. Santos-Dumont's New Ball.on. 

M. Santos-Dumont has been trying experiments 
with his new "Number 6" balloon. He proved that it 
had remarkable maneuvering qualities, but the new 
envelope seems to leak gas. 

• •••• 
It is estimated that the cost of the food stores on 

the Antarctic supply ship "Discovery" amounted to 
$25,000. The supplies included 6,000 pounds of soup ; 
7,000 pounds of fish 'Of all sorts; 16,000 pounds of 
roast, boiled and corned beef and mutton ; 4 2,000 
pounds of other meats ; 4,500 pounds of ham and bacon ; 
11,500 pounds of vegetables, and 9,000 pounds of con
centrated foods; 6,000 bottles and 4,000 p'Ounds of dried 
fruits ; 6,000 pounds of cheese, 42,000 pounds of fiour, 
and 30,000 pounds of biscuit. There are also luxuries, 
says The New York Sun, such as real turtle soup, 
Devonshire cream, 10,000 bottles of champagne and 
spirits and wine, and 1,800 pounds of tobacco. 

A GREASE-PUMP. 
The introduction of grease of firm consistency into 

the oil cups and oiling holes of heavy machinery with 
the ordinary hand-pump is attended with some diffi
culty, especially in cold weather. Our English con
temporary, The Iron and Coal Trades Review, recently 
published an account of a pump or syringe to facili
tate such lubrication, to which we are indebted for 
the following description : 

The pump consists of a bronze cylinder, A, fur
nished with a pointed nozzle in which a leather pis
ton, E, can be moved up and down, by means of a 
5crew-spindle. The screw at its upper end is furnished 
with a handle and it is guided by the stirrup, C. In 
order, to fill the grease pump the piston is screwed 
out of the cylinder, and together with the stirrup, 
which moves around the fixed points, D D, is pushed 

A SIMPLE GREASE-PUMP. 

on one side. The angle-piece, L, is screwed on to 
the cylinder and serves to hold the pump on to the 
axle box. If, on the other hand, it is desired to lubri· 
cate hollow axles, the angle-piece, L, is screwed off 
and the nozzle inserted in the hole in the axle. 

• • • 
New Lalup for Lupus (Jure. 

Dr. Sophus Bang, manager of the laboratory belong
ing to Prof. Finsen, inventor of the light cure f'Or lupus, 
has constructed, says a cable dispatch to the New York 
Sun, a special electric lamp, giving a feeble light, but 
which is extremely rich in chemical rays. The dispatch 
adds that Dr. Bang used metal instead of carbon poles. 
The bacteria-killing power of this lamp is ten times 
as great as that of an ordinary arc lamp, and a lU'PUB 
patient requiring seventy-five minutes' treatment with 
the arc lamp will require only from three to five min
utes' treatment with the new one, which costs 'Only U5. 

••••• 
Test of the Koze Airship. 

M. Roze made an ascent in his dirigible balloon at 
Argentueil, September 5. He reached an altitude of 
65 feet and then descended. He found that his motor 
was too heavy and expects to make other trials at 
once. 
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®orresponi)ence. 

A. Nallle Cor the A borIgines. 

To the Editor of the SCIENTIFIC AMERICAN : 

Only recently I saw an article from your magazine 
on the subject of a suitable scientific name for the 
aboriginal tribe of America, considered as a whole. 
It seems to me that the proposed term Amerind, 

formed from the leading syllables of "American Indi· 
ans," now erroneously used, has the same objectionable 
feature that the latter expression has. Would it not 
also "perpetuate an error" ? 

I venture to suggest that the word Westmen could 
be applied to all the races inhabiting the Western 
Continent before the advent of Europeans. The ad
jectival form would be Westmenic or W-estmenian. 

MARY I SABEL SMITHSON. 

East Orange, N. , J. 

The Hlltlllore Fore .... 

BY GEORGE E. W ALBR. 
Private forests in the United States are not all con

ducted on the wasteful plan of converting the available 
commercial timber into money without consideration 
of the future supply. Some of the earliest attempts 
to conserve forest interests were made by private own
ers, who realized that successful timber culture should 
be placed in the same class with corn or wheat grow
ing. 

In recent years owners of large private forest lands 
have been the most progressive in adopting systems of 
forest culture . which would increase the value of the 
woods. Dr. W. Seward Webb owns a forest tract in the 
Adirondacks where extensive forestry culture is car
ried on successfully. As the greatest danger in the 
Adirondacks comes from fires, the owner of this tract 
has established a system of fire protection, the most 
complete in the country. The tract is divided up into 
four sections, and an experienced woodsman watches 
over each section. The houses of the forest rangers 
are all connected by telephone with the superinten
dent's, and should a fire break out in one place they 
are all summoned to extinguish it. The latest fire
extinguishing apparatus is used by the rangers. On 
a tract of this size the damage by forest fires would 
be sufficient in the course of ten years to pay for the 
cost of the rangers. 

A great number of other private forests are scat
tered throughout the country, including those owned 
by Mr. William C. Whitney, the Havermeyer estate, 
the Girard estate near Pottsville, Penn., that of Mr. 
H. C. Russell at East Greenwich, R. I., and of Mr. 
G. W. Vanderbilt at Biltmore, N. C. This last estate 
is of special interest to forest students and lovers be
cause of the remarkable success obtained. The work 
was first organized at Biltmore in 1891 by Gifford 
Pinchot, now the forester of the Department of Agri
culture, on about 4,000 acres of land. Additional tracts 
have since been added to the estate, until the whole 
extent of forest land brought under systematic treat
ment consists of over 100,000 acres. Dr. C. A. Schenck 
took up the work when M'r. Pinchot accepted the posi
tion . as forester for the Department of Agriculture, 
and under his careful cu�ture the forest has demon
strated .. many practiCal lessons to lumbermen and 
private . owners of forests. 

The forests of the Biltmore estate comprise to-day 
about 110;000 acres, 10,000 of which are located close 
to Aslieville, with Mr. Vanderbilt's mansion in the 
midst. This home tract, as it is called, is made ac
cessible by macadamized roads and dirt drives so that 
every acre of land can be worked by the foresters. 
According to Dr. Schenck's figures the $ 20,000 expended 
in buildin'g the roads through the woods have .practi
cally incr,eased the value of the stumpage standing on 
the land by $40,000, owing to the accessibility of the 
trees for ,commercial purposes. Trees have no value 
so. long as' they stand out of the lumberman' s reach, 
and forestry as a business enterprise must first bring 
them within the reach of a market. The annual out
put of . this ,home tract of 10,000 acres is about 3,000 
cnrds of wood, which finds a ready market at Ashe
ville. 

The , large tract of 100,000 acres consists largely of 
virgin forest, and it has heretofore been entirely in
accessible for , the , lack of roads ; the country, more
over, is so rough that railroad building is impossible. 
The �ract lies in

'
parts of four counties, bordering the 

head-waters 'of '  the French Broad River. In this im
mense forest the yellow poplar, or liriodendron tree, 
reaches an llnusual size, and there are besides white 
oak, chestnut, 'h emlock, �herry, and other native forest 
trees. The work I)f building dirt roads, 16 feet wide, 
is now under , way through this mountain tract to 
make the stumpage more accessible, the roads following 
as. near as possible the main water courses. Several 
sawmills are located in the forest, cutting away the 
mature timber ; after its removal, the young growth 
of yellow poplar, oak and chestnut springs up rapidly. 
This young growth is husbanded carefully and pro· 
tected from fires-the greatest dal'ger to forest culture 

J c itutific juttriCAU. 
in the South-at an expense o f  a few hundred dollars 
a year. Dr. Schenck estimates that for every mature 
tree removed the foresters give rise and life to about 
a thousand young seedlings. 

Pisgah Forest is one of the roughest and wildest 
parts of the large mountain tract, and the task set in 
making the trees of commercial value is not merely 
that Df the lumberman. It is an engineering prob
lem as well, and requires large resources and much 
study to make it at all profitable. In the rich bottom· 
lands made accessible by roads, the land will be cleared 
for farms, and it is  the purpose of the owners to bring 
settlers there, who will furnish help as loggers and 
teamsters in the proper season and raise farm and food 
products for self support. Both agriculture and com
mercial forestry will thus be carried on at the same 
time. On the wind·swept mountain tops, where the 
tree growth of red oak and chestnut is stunted, there 
is found splendid pasture for cattle and sheep. These 
tracts have already been fenced in and considerable 
numbers of sheep and cattle are grazing there. The 
number of both is restricted, however, so as to prevent 
any permanent damage to the productiveness r the 
soil pastured, The idea of the forest management 
is  to make every square foot of land pay permanently, 
and to. bring up the investments in stumpage, rDads, 
farms, buildings, and pasture fences to a figure which 
will prove remunerative. 

There are many old abandoned farm tracts on the 
estate which have been planted with white pine. 
There have been planted already a great number of 
acres, and the work proceeds at the rate of 50 acres 
per year. About 4,000 white pines are planted to. the 
acre at an expense of $12.  These plantations will not 
be cut for fifty Dr sixty years. In 1960, Dr. Schenck 
says, this plantation should yield about 20,000 feet 
board measure of lumber, worth about $100, and yield
ing 3% per cen,t interest on the capital invested. This 
is a long time to wait for retur'ls on an investment, 
and it is this which deters the average farmer from 
taking up practical forestry as a living. Nevertheless, 
on a large estate where capital is plentiful, the re
turns are sure, the investment is gilt-edged. 

Combined with the management of the forests of 
the Biltmore estate there is now a local forest schODl. 
This is not intended to be a college of forestry. It 
is rather a gathering of young men interested in for
estry, and anxious to make forestry their life's pro
fession. In the course of a few years the students 
get acquainted with the theoretical and practical side 
of forestry work. Every second year Dr_ Schenck takes 
the students abroad to show them forestry methods as 
practised in European countries. 

The Biltmore forests, and the management thereof, 
have been of special interPft to the Forestry Bureau 
of the Department of Agriculture, both because of the 
excellent example set by the Biltmore estate for other 
'Owners of private woods, and because of the personal 
associations existing between the workmen in the 
two different fields. As the forester of the Department 
of Agriculture, Mr. Pinchot originally started the 
work on the Biltmore estate, and he has always felt a 
personal pride and interest in the growth of the enter
prise under his successor, Dr. Schenck. Incidentally 
it may be said that many Df the workmen and student 
assistants in the Forestry Bureau are sent down to 
the Biltmore estate at different times to make practical 
sudies of forestry as exemplified there. The Forestry 
Bureau is making plans to co-operate more and ' more 
with owners of private fDrests, both for the instruction 
of their student assistants and for the better preserva
ti'Dn of the woodlands. The bureau is preparing work
ing plans now for about 1,250,000 acres of forest lands 
owned by the different states, a good deal of which 
i s .in New York ; and in addition to this.' there are ap
plications for sim ilar working plans for some 2,500,000 
acres belonging i.O private owners. The Forest Bureau 
is  thus rapidly e'"l:panding in its work, and the demand 
created .for foresters who understand their work well 
enough to manage private forests exceeds . the sup�ly. 

. . . .  -
The torpedo. destroyer "Viper" of the English navy, 

which ran on the rDcks off the coast of Alderney, in 
the English Channel, in a fog during the recent Eng
lish naval maneuvers, Dwing to its being abandoned, 
has been blown up by the Admiraity. Guncotton was 
utilized for this purpose, and the . work was carried 
out thoroughly at high tide. The object of this course 
was to prevent the foreign fishermen who frequent 
this part of the Channel from obtaining any ihforina
tion regarding the secret mechanism of the destroyer. 
The c'Ourt martial upon the officer who was in charge 
of the "Viper" at the time of the catastrophe has 
been held at Portsmouth. He attributes the disaster 
to the dense fog which was prevalent at the time, un
derestimation of the tides, which at this point at the 
time of the accident were running at five knots per 
hour, combined with the fact that he was keeping a 
sharp lookout to avoid one of the hostile cruisers 
which was in his vicinity. The court, considering the 
responsible nature of the work upon which the of
ficer was engaged at the time, only reprimanded him. 
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THE TEMPORARY FOOTWAYS O F  THE NEW EAS'r 

RIVER BRIDGE. 
One feature of the new East River Bridge which 

illustrates the great labDr and cost Df erecting these 
long-span suspension bridges is the fact that the sus
pended structure, shown in pOSition in the photo
graphic views on the front page of this issue, is, all 
of it, temporary, and will have to be removed after 
the four great cables themselves have been completed. 
Of the two views, one is  taken from the roof of a 
tall building to the sDuth of the bridge on the Man
hattan shore, and in taking the other photograph, 
the camera was placed at the center of the erecting 
platform on the summit of the Manhattan tower. 
From this point, 335 feet above the water, the view, 
as may well be imagined, is superb. Beyond the 
graceful sweep of the suspended footways, the view 
extends far to the eastward over Long Island, and 
northward up the Sound to New Rochelle and Larch
mont, while to the south there is a magnificent pan
oramic view of New York Bay, Sandy Hook, and the 
New Jersey and Long Island shores. 

The superstructure of the 1,600-foot main span of 
the bridge will be hung from four cables 18%, inches 
in diameter. Each cable will be made of thirty-seven 
strands, and each strand will consist of 282 steel 
wires, 0.16 of an inch in diameter. Therefore, in 
each cable there will be 10,434 wires whose aggregate 
breaking strength will be 20,000 tons. The cables are 
being built by the John A. RDebling's Sons & Co. ,  
of New York, and the method of stringing and as
sembling the cables will be as follows : In the first 
place there will be four endless wire ropes extend
ing across the bridge from anchorage to anchorage, 
which will be capable Df being moved in either direc
tion by steam power. There will be one of these 
ropes in the plane of each cable, and each will pass 
around sheaves at the anchorages and will serve to 
carry a bight of the cable wire across the river_ The 
wire will be carried to and fro from anchorage to. 
anchorage, passing each time around shoes which 
will be made fast at a point several feet back from 
the anchor pins. When the end Df the one coil of 
wire is reached it will be spliced to the end of the 
next coil, and the strand of 282 wires will be made 
continuous throughout. During the process of mak
ing, the strand will hang frDm 1 2  to 16  feet higher 
than its final position in the finished main cable ; 
and as soon as it is completed, it will be slacked 
away at the anchorages until it has been lowered 
and included among the thirty-seven strands that 
form the cable. 

To accommodate t.he numerous worll;merr who will 
be scattered throughout the whole length of the 
cables, and who will have to see that the wires are 
laid parallel under an even tension, and properly 
lashed together into strands, a wDrking platform, or 
foot-bridge, has been built from anchorages to top 
of towers and acrDSS the main span of 1,600 feet. 
The foot-bridge affords a working platform, placed in 
the vertical plane of each cable for its full length, 
and it is so arranged that two strands of each cable. 
or  eight in all, can be made at Dne and the same 
time. In the middle span, the foot-bridge consists of 
two parallel, double-decked bridges, which are about 
70 feet apart and are cDnnected by transverse truss 
bridges which are 160 feet apart. These connecting 
bridges are very clearly seen in the view of the 
bridge taken from the top of the tower. Each of 
the fODtways is carried on two temporary cables, 
each of which is made up of three 2 14 -inch steel
wire ropes. The upper deck of the foot-bridge will 
be used for the constructiDn of the strands and th� 
lower deck for the assembling of the strands in the 
finished cable. The platforms are 3% feet wide be
tween the centers of the handrails, and they are 
made continuous throu,,;hout the whole 1,600 feet of 
the main span. 

In order to stiffen the main span and prevent vio
lent swaying and distortion in strong winds, thel'El 
are four 2 14 -inch storm cables, which are attached to 
the towers and curve upward to meet the underside 
of the foot-bridge at the center of the span. There 
is also a series of %, -inch guide-ropes, extending diag
onally from the pDint of connection of the storm 
cables to the tower, to a connectiDn with the bottom 
floor .of the foot-bridge. The storm cable is  also tied 
at regular intervals to the foot-bridge by vertical 
%-inch suspenders. At the top of each tower there 
is a. large working platform measuring 36 feet x 107 
feet. Over each pair Df saddles is a heavy wDoden 
frame with a hydraulic lifting gear to raise the 
strands, as they are completed, from their tempDrary 
saddles, and transfer them to the main saddles. When 
the whole thirty-seven strands of a cable have been 
thus assembled, they will be bound with a special pat
tern of steel clamp at intervals of every 20 feet, the 
clamps having formed in them saddles to receive the 
suspenders by which the fioor of the bridge is carried. 
Half-rDund, ·steel covering plates; or shields, will then 
be clamped o"�r the cables to protect them from the 
weather. 
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Science Note •• 

The Alfred millennary will be celebrated at Win
chester, England, September 20, and the statue of 
King Alfred, by Thorneycroft, will be unveiled. 

A new product prepared from the cocoanut, and 
known as "vegetaline," is being manufactured by a 
Marseilles firm. The product is a kind of butter, and 
is stated to be particularly adapted for bakers and 
confectioners. It  is much cheaper than butter, and 
is stated to be better adapted for pastry, and more 
especially biscuits. It consists of refining the oil 
extract from the dried cocoanut. It is perfectly pure 
and nourishing. It only resembles butter in its 
fatty nature, but it is pure white and much harder 
than the dairy product. 

The seventy-five F�skimo dogs which are ' to , accom
pany the British A'ltarctic expedition are being ' dis
patched to Melbou r ne by a fast liner, and , at that 
p'ort will be transferred to the "Discovery." The 
problem of safely conveying the animals through the 
tropics presented many difficulties, but it has final
ly been solved by housing the animals in the refriger
ating chamber while crossing the equator. By this 
means they will be maintained in an atmosphere, the 
temperature of which will be similar with that of 
Greenland, whence they were brought. 

Mr. J. G. Rhodin, of Manchester, England, has dis
covered an economical method of manufacturing p'o
tassium saIts from feldspar. The feldspar is primarily 
finely ground, and is then mixed with , slaked lime and 
sodium chloride, the mixture being subsequently heat
ed to 900 deg. C. By this means about 85 per cent 
of the potaSSium in the feldspar is extr:acted: in 'the 
form of potassium chloride. It is stated that the, pro
cess is very cheap and is well adapted for commercial 
purposes. It  is  proposed to carry out a series of 
further experiments with the process prior to erecting 
a factory in Sweden for the manufacture of potassium 
saIts upon an extensive scale. The latter country is 
peculiarly adapted as the center of such aL industry 
owing to the abundance of feldspar which is  to be 
found there, and for which so far there has been. no 
commercial utility. Another prominent feature of the 
prqcess is that the insoluble residue that remains 
after the potassium and sodium saIts have been ex
tracted by water constitutes an excellent material for 
glass manufacture by the addition of a little sand 
and alkali. 

German papers speak of an annual plant growing 
in tropical Africa, belonging to the leguminous class, 
which is largely cultivated by the negroe� as a food 
article. It  has also been introduced to some extent 
in Southern Asia and in Brazil. It is called woandsu 
by the African negroes ;  �he botanical name is Glycine 

8ubterranea. A French expert chemist of aliments 
has recently analyzed the fruit of the woandsu with 
reference to its chemical compOSition and its value 
as food. The fruit, like the peanut, matures under 
ground. The eatable kernel has the shape of an egg 
and is dark red, with black stripes and a white hilum, 
like most beans. It  furni shes a very white fiour, 
whose fiavor after cooking much resembles that of 
�Iiestnuts. The chemical compOsition is 58 per cent 
of 'starchy substance, 19  per cent nitrogenous, 10 per 
cent water, 6 per cent oily, 4 per cent cellulose sub
stance, and 3 per cent ashes. It will be seen that two 
pounds of these beans would supply the daily require
ments '  of the human system. M. Balland, who has 
hitd ' wide ' experience in the chemistry of nutriments, 
call s ' this fruit the first one found by him. in a natural 
state which shows all ' the chemical properties of a 
perfect nutriment. 

The British Association will meet this year at the 
GI'asgow Exhibition under the presidency of , Prof. 
RUcker, who was recently aPJlointed prinCipal of the 
reorganized ' London University. He , is the , leading 
expert on magnetism in Great Britain, and hi s ad
dress will include references ' to the, voyage 'of the 
Antarctic exploration ship "Di scovery," and ' ,its 
searches for the South Magnetic Pole; The ' zoological 
section will be under ', the presidency of Prof. Ewart, 
the great authority upon hybrids, and the results of 
his experiments, together with those of Lord Edward 
Cecil, will provide interesting material. The physical 
sCience section will be presided over by Major , Mac
mahon, whose reputation is  based , upon abstruse 
mathematics purely. Prof. John Milne will read a 
paper ', devoted to his seismological' -instruments, and 
his observances of earthqUllkes. Mr.'  Horne, the chief 
of ; Sc'otland's survey" takes', the chair of, the geological 
section. ' He is the ' most prominent savant , on cata
clysms, ' eruptions, submergences, etc.-' The geograph
ical ' chair, owing to , the dearth of travelers, wilL be 

' presided over by Dr. ,H. R. Mill, the ' well-known rain-
faU expert. The engineering department will be under 
Cdl. Compton� and

' 
the main discussions will be de

voted to automobile' transit ' and the ' ;panama Canal. 
Prot Cumiingham will ,taRe the anthropology, sectio�, 
and educational science, tIie new ' ramification ''Which 
the British ' Associ�tion have recently taken up, will 
be undertaken by Sir John Gorst. 
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Engineerlll&' Note •• 

The new Italian submarine vessel "Delfino" has 
proved very satisfactory. It is provided with an instru
ment which permits a submarine vessel navigating 
below the surface to have a view of the whole horizon 
while it is under water. It is called a cleptoscope, 
and was invented by two Italian engineers. 

The manufacture of chilled wheels is now in full 
operation at Barrow in Furness, by the British Griffin 
Chilled I ron and Steel Company. This firm is attempt
ing to introduce the American method of manufacture 
into ' England, but ther:e is'  no demand upon . the Eng
l ish market at present. , These II;ew works; which were 
only started two or thre,e months , ago, are making a 
determined attempt, htiwever, " to ' prove the value' of 
this system of manufacture, and already have supplied 
thousands of wheels for tramways both in England 
and her Colonies. 

Sir RayltoIi Dixon & Co., of Middlesbrough, York
shire, have completed the construction , of the repair 
ship "Assistance" for the Briti sh Admiralty. This 
vessel is a new type of war craft, and in reality con
sists of a fioating workshop, for the undertaking of 
those repairs to battleships while at sea which do not 
necessitate a visit to the drydock. The "Assistance" 
is 436 feet in length by 53 feet beam, and has a di s
placement of 9,600 tons. Her engines are of 4,200 
horse power, and she has a speed of 13 knots per hour. 
She is to be attached to the Mediterranean fieet. 

The total number of vessels lost ' during the last 
quarter in 1900 was 224, representing a tonnage of 
171,996.  Of thi s number 126 were wrecked, 15 are 
missing, 8 foundered, 13 went down in collisions, and 
10 were burned, 28 were broken up, condemned, etc. 
Out of the total tonnage lost, 61,715 tons were ves
sels belonging to the United Kingdom of Great Britain. 
Norway is  second, with 24,704 tons ; followed by Italy 
with 21,287 tons. The United States is fourth on the 
list, with 13,617 tons. The losses of the other coun
tries do not exceed 10,000 tons. The proportion of 
loss sustained by the Italian merchant service is much 
higher than that of any other country mentioned. 

The British House of Commons has finally sanc
tioned the Behr Monorail between Liverpool and 
Manchester. As the bill  has already met the ap
proval of the House of Lords, it is anticipated by 
the promoters that the scheme as permitted by the 
Lower House will be ratified by the Lords. It is 
intended to commence work upon the railroad early 
next year. The contract will occupy about three years. 
Electricity will be the motive power employed, and 
as the road will be constructed with easy gradients it 
is proposed to maintain a high speed with perfect 
safety. The journey of 35  miles between Liverpool 
and Manchester will be covered within 20 minutes 
without any intermediate stoppages. The brake ar· 

' rangements which the Parliamentary committee pre
viously contended to be inadequate are now such that 
it will be possible to pull the train up within 500 
yards while traveling at 110 miles per hour. 

A fast line of steamers is contemplated to ply be
tween New York and Berehaven, in the southwest of 
Ireland. This i s  the nearest British port to this coun
try, and the journey between the two points would 
be accomplished in four and a half days. Passengers 
disembarking at Berehaven will be dispatched across 
I reland by rail to Dublin, and thence by steamer to 
Liverpool. The establishment of this service will thus 
considerably .curtail the journey between the two 
countries and will probably prove of' great commercial 
value. Berehaven possesses a magnificent natural 
harbor, so , that the erection of the necessary wharves 
and docking accommodation can be carried out expe
ditiously. A bill, authorizing the construction of piers 
and other harbor works, is now being passed through 
the English Parliament. The realization of this 
scheme, which has been contemplated for years past, 
has hitherto been opposed by the Admiralty, since 
extensive naval works are being undertaken at this 
port. When the harbor works have been . authorized 
the erection of the steamers for the traffic ' will  be pro
ceeded with. The vessels will be 'built in England. 

One ot the most practical laws passed this year 
by the .  New York State Legislature was the Elsberg 
Fire Drill Law, which makes it the duty of every 
person,' in charge of an educational institution within 
the slate, having more than 100 pupils, to instruct 
and train the pu,Pils by means of dril ls, so that in a 
sudden emergt}ncy they may be able to leave the 
school building in the shortest possible time without 
confUBkm or panic, says Insurance Engineering. Such 
drills shall be held at least once in each month. 
Neglect by any principal or other person in' charge of 
any such public or private school to comply with the 
proviSions of ,the , act shall be , a miso.emeanor; punish
able at the discretion of the court by a fine not ex
ceeding , $ 50: The , provisions of the act do not apply 
to ' colleges ' or universities. The value of such fire 
iirill 'has been repeatedly demon'st'rated "in " i solated 
cases" , an,d . It , is ,to , be hoped that the provisions of 

, Senator Elsherg's bill will be very generall&' enforced, 

Automobile New •• 
It is reported from Paris that Major K-reba has 

invented and will shortly bring out an extra llght 
motor weighing hardly 10 pounds, intended specially 
for aerial navigation. 

An interesting excursion across the Alps has lately 
been made by a party of chauffeurs in a 12 horse l'ower 
machine-Messrs. Leuchantin, Director of the Pigne
rol Tramways ; Agnelli, Secretary of the Turin Auto
mobile Club, and Storero. Starting from Turin at ,7 
o'clock A. M., they passed by Pignerol, Fenestrelle 
and Sestriere, crossed Mount Ginevro and arrived at 
Brian!;on ( France ) at 11 o'clock. Here they halted 
for dinner, and then left Brian!;on at 3 o'clock in the 
afternoon and following the Sesana-Oulx-Suse route, 
returned to Turin at 6 : 15 P. M. The total length of 
the route i s  over 180 miles, and it has many grades 
which gave a severe test to the machines. The time 
required to make the trip ( not counting the halt) was 
7 hours and 15 minutes. 

The British War Office, for the purpose of ascertain
ing the efficiency of motor cars for military transport 
purposes, propose making a number of exacting trials 
with self-propelled vehicles through the southeastern 
counties. The routes have been prepared by Captain 
Lloyd, R.E., secretary to the War Office Committee on 
Mechanical Transport, and the roads that have been 
selected include some of the steepest gradients to be 
found in the country, while their conditions are so 
varied in character that an adequate comprehension 
'of the utility of motor cars for transport will be ob
tained. It  is expected that no lorry when fully loaded 
with fuel, water, and carried load, will  exceed 7 tons 
in weight. This weight will probably be borne on four 
wheels, and the driving wheels will have to sustain 
the major portion of the load-approximately 5 tons. 
The tires of the driving wheels must measure at least 
9 inches in width. The trailers, which may possibly 
be two-wheeled vehicles, will not weigh, when fully 
loaded, more than 3lh tons. About thirty vehicles will 
participate in these elaborate trials, and they will 
follow in procession with large intervals between each 
competitor. 

The hill-climbing race at Laffrey, organized by the 
Dauphinois Automobile Club, took place on the 11th 
of August, and was a great success. The Laffrey grade 
is well known in France, and is considered a good 
test for the machines. The route starts from Vizille, 
at 863 feet altitude, and passes through Laffrey, which' 
is at 2,867 feet altitude. The part laid out for the 
race includes the first 20,040 feet, and the grades vary 
from 7 to 13 per cent, with an average of 9 .3  per cent. 
There were 31 machines entered, of which 23 started 
and 19 were able to finish. The starts were made from 
Vizille every 2 minutes, beginning at 7 : 30 A. M. The 
race was divided into two sections, speed and touring. 
In the former the results are as follows : Voiturettes 
up to 880 pounds, 2 persons. 'Vinner, Maudiguet, on 
a George Richard 8 horse power machine, in 23 min. 
10 sec. Light machines, 880-1,430 pounds, 2 persons. 
Winner, Rigoullot, with a Peugeot 8 horse power ma
chme, in 22 min. 7 1-5 sec. In the heavy machine class 
Kraeutler made the best time of the race in 16 min. 
2 3-5 sec. Among the tourists Boissy was the winner 
in the light vehicle dass for 4 persons ( Peugeot 8 
horse, power) ,  in 26 min. 2 sec. In the heavy machine 
Class, 4 persons, the best time was made by Ribes, in 
26 min. 37 sec. The race afforded a good proof of the 
power and good ' working of the machines, and besides 
the above-named makes the Rochet, Darracq, Cottereau, 
Panhard, and Delehaye showed a good performance. 

A public automoblIe service has been lately inaugu
rated between two towns in the neighborhood of 
Vienna, Payerbach and Reichenau. The electric sys
tem is used, and the vehicles, are of the large omnibus 
pattern, very comfortably arranged, and make good 
time. They are built by Jacob Lohner & Company. 
The system is said to have already met with great 
favor by the inhabitants, and especially by �he for
eigners who pass the summer at Richenau, which is a 
watering-place of some importance. In England the 
night service for the distribution of freight from Lon
don to Tunbridge Wells, a distance of 35 miles, was 
commenced a short , time ago, and is now in success· 
ful operation. Another , 'automobile passenger and bag
gage system is that which has been inaugurated , in 
Corsica, between Bastia and the Cape. An omnibus 
starts every day from Morsigli!), to Bastia at 6 A. M. 
and at Bastia at 2 P. M. for ' the return trip. Each 
passenger is allowed 22 pounds of baggage, and pays 
2 cents per pound 'for extra amount, but the total is 
limited to 66 pounds. Several automobile passenger 
systems are in project for connecting the coast towns 
of Tunisia. That . from Sfax to Soussa ( 85 miles)  
has made the greatest progress, and the first vehicle, 
called "La Sfaxienne," made its trial trip on July 30. 
The system is controlled by the Soci�t� d'Etudes des 
Messageries Automobi·les. A series of trials will be 
made to determine ' the best conditIons of ,running. It 
is proposed to have two classes ; at present there is  
but one class, and $3 is charged for  the trip. 



I� 
THE :rIVE·HORNED GIRAFFE. 

<Sir Harry Johnston's discoveries in Uganda are of 
great importance. One of the new animals which he 
found was the "Okapi." It has no near living rela
tion unless it be the giraffe, and belongs to a group 
of ruminants only represented at the present time by 
the giraffe and the prong-horned antelope, so-called, of 
North America.'\-So far as can be ascertained the 
okapi is a living 

'
representative of the

' 
Hellatotherium 

genus, which is represented by ex-

J Citutif ic �tUtticau. 
be at once a most successful and a most fatal ascent. 
There were eight in the party, the guides Croz, Peter 
Taugwaldel', and his two sons, Lord 'Francis Douglas, 
Mr. Hadow, the Rev. Charles Hudson and Mr. Whym
per. The start was made at 5: 30, and before 12 o'clock 
they found a good position for their tent at a height 
of 11,000 feet. Here the happy party remained for the 
night, and the start was made before dawn the next 
morning. For the greater part of the rest of the way 
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Hadow greater security, and taking hold of his lega 
was putting his feet, one by one, in their proper 
position ; all were roped together and no one was 
actually descending. Croz was in the act of turning 
around to go a step or two himself, when at this 
moment Mr. Hadow slipped, fell against Croz and 
knocked him over. Mr. Whymper heard some startled 
exclamation from Croz and saw him and Iladow fiying 
downward. In another moment Mr. Hudson was 

«ragged from his steps, and Lord 
tinct forms found fossilized in 
Greece and Asia Minor. The Hella
totherium may be described as a 
poor relation of the giraffe which 
has lost all but minute traces of its 
former horn cores, for the giraffe, 
it will be remembered, has on its 
skull three bony prominences from 
which horns or antlers sprang. The 
animal is about the size of a large 
ox. The coloration is, perhaps, 
unique among mammals. The 
body is of a reddish color, the 
hair is short, and the appearance of 
the hide is extremely glossy. The 
legs are cream color, but the skin 
between the stripes is often white ; 
the legs and hind quarters only of 
the animal appear to be striped. �nother animal which Sir Harry 
Johnston has found in Ugand.a is 
a five-horned giraffe;vmd our illus
tration is made from the drawing 
by Sir Harry Johnston and repro
duced from The London Graphic, 
to which we are indebted for our 
particulars. The specimens of the 
five-horned giraffe were shot in the 

HEAD OF NEW FIVE-HORNED GIRAFFE DISCOVERED IN UGANDA BY 

F!'ancis Dougias instantly fol
lowed him. Immediately after 
hearing Croz's exclamation Taug
walder and Mr. Whymper planted 
themselves as firmly as the rocks 
would permit. The rope was taut 
between them, and the drag came 
on both as on one man. They 
held on and the rope broke mid
way between Taugwalder and Lord 
Francis Douglas. For a few mo
ments they saw their unfortun'ate 
companions sliding downward on 
their backs and . spreading out their 
hands, endeavoring to save them
selves. They passed from the sight 
of the survivors, disappearing one 
by one, falling ' from precipice to 
precipice on to the Matterh:orn 
Gletscher below, a distance of near� 
ly 4,000 feet: From the moment 
the rope broke it was impossible to 
help them. For the space of half 
an hour the survivors remained on 
the spot without moving a single 
step. Finally the old guide sum
moned up courage and changed his 

country lying to the east of Mt. Elson in the north
eastern part of the Uganda Protectorate. The females 
had only three horns, while both the male specimens 
exhibit five-horned cores. 

• I • • • 
THE ASCENT OF THE M A TTERHORN. 

The Matterhorn is one of the most difficult moun
tains in the world to climb, and only this year the 
beautiful and severe-shaped peak has claimed its 
victim. This grand mountain, though not the loftiest 
of its district, is the most beautiful and fascinating. 

. It is exceeded in elevation by Monte Rosa, the two 
highest points of the Mischabelhorner, the Lyskamm 
and the Weisshorn. Attempts to ascend the Matter
horn were first made in 1858 and 1859 ; other attempts 
were made in 1860 and 1861,  the most notable of which 
was that made by Edward Whymper, an English moun· 
taineer, in the latter year. Other attempts were made, 
and finally on the 13th of July, 1865, Mr. Whymper's 
party started from Zermatt to make what proved to 

SIR HARRY JOHNSTON. 

there was really no occasion for the mountaineers and 
guides to be roped together. Climbing then became 
difficult, the i nterstices of the steep rock face having 
only occasional fragments projecting here and there. 
These were at times covered with a thin film of ice 
produced from the melting and refreezing of the 
snow. An h:our and a half was occupied in ascending 
this  difficult section. The party finally reached a 
spot where only 200 feet of snow remained to be sur
mounted, and at 1 :  40 P. M. the Matterhorn was con
quered. A stone cairn was built, and after an hour 
had been spent on the · summit the party commenced 
the descent. They were tied together with great care, 
and only one man moved at a time. When he was 
firmly planted the next advanced, and so on. A few 
minutes later a sharp-eyed lad ran into the Monte 
Rosa Hotel at Zermatt, saying that he had seen an 
avalanche fall from the summit of the Matterhorn. 
What happened was that on the descent the guide 
Croz had laid aside his axe in order to give Mr. 

position to a rock on which he 
could fix the rope. Mr. Whymper examined the broken 
rope and found to his horror that it was the weakest 
of the three which had been broken. It was intended 
as a reserve, to be left attached to the rocks. For two 
hours afterward Mr. Whymper thought that every 
moment would be his last, for the Taugwalders were 
utterly unnerved and were not only incapable of giving 
a

'
ssistance, but were in such a state that a slip might 

have been expected from them at any moment. About 
6 P. M'. they arrived at the snow upon the descent 
toward Zermatt and all peril was over. The descent 

. was again begun, and at 9 :  30 a resting-place was 
found upon a slab barely large enough to ' hold the 
three, where they passed six miserable hours. At day
break the descent was resumed and Zermatt was finally: 
reached. A party of twenty men were sent out to find 
the bodies of the unfortunate men� All but the body 
of Lord Francis Douglas were discovered ; of him 
nothing could be found, It  was at first thought wise 
to allow the bodies to remain buried in the snow 
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at the base of the grandest cliff of the most majestie 
mountain of the Alps, but the authorities sent strict 
injunctions to recover the bodies, and 'on the 19th of 
July twenty-one men of Zermatt accomplished this 
sad and dangerous task. The remains of Hudson, 
Hadow, and Croz were interred in the little church
yard in Zermatt. So the inaccessibility of the Mat· 
t e r h o r n  w a s  van. 
q u i s h e d ,  a n d  M r .  
Whymper well says that 
it proved to be a stub· 
born foe. It resisted 
long and gave many a 
blow ; it was defeated 
at last with an ease that 
none could have antici· 
pated, but like a relent
less enemy-conquered, 
but not crushed - it 
took terrible vengeance. 
Thirteen lives in all 
have been lost on the 
Matterhorn. In July of 
this year a party of five 
tourists, including two 
ladies and two guides, 
started to climb the 
Matterhorn. One of the 
ladies turned to look at 
the view, slipped and 
fell with two compan
ions ; the guide held 
them for a moment, 
then all three were pre· 
cipitated a thousand 
feet. Strange to say, 
one lady and the guide 
survived, although the 
latter was insane when 
found by the party sent 
to rescue them. 

J c itutif ic �lUtricau. 
Supreme Court and obtained an injunction prohibitin� 
the use of the public roadway for the speed contests. 
As a result the races took place at Aquidneck Park, 
which was not a desirable place for holding the meet
ing owing to the fact that the track is only a half 
mile in length and the curves were not well adapted 
to attaining high speeds, e specially for the high-power 

Start ot Motor Bicycles, Tricycles and Electric Vehicles. 

I� 
neth Skinner, who rode the tricycle seen at the left of 
the first group. This was one of the most exciting 
events of the afternoon as the speed attained by both 
the bicycle and tricycle was great. The bicycle led 
for about one-half the distance but was finally passed 
by the tricycle. 

The second division was composed of steam-pro
pelled vehicles and the 
race was run in two 
heats and a final for a 
first prize offered by 
Colonel John Jacob 
Astor ; the distance 
was 3 miles. , The first 
heat was won by Mr. 
J. McMillan Hamilton, 
in 6 .25 % .  The second 
heat was won by Mr. 
John Powers, time 6 .20. 
The 'final heat

' 
of 5 

miles was won by Mr. 
John Howard, the best 
time being 11.41.  

The , third division 
was a special class of 
DeDi on 5 horse power 
voiturettes, 31nd the 
race was won in one 
heat of 3 miles by Mr. 
O. H. P. Belmont, his 
time being 7.33 14 .  

The fourth division 
was for gasoline ve
hicles not developing 
more than 12 horse 
power and was run in 
six heats and a final 

The various Alpine 
clubs and guides have 
minimized the danger 
by building hut!'; and 
shelters, and by placing 
hand supports and lad
ders in many of the 
most difficult places. 
Still, it is a very 
formidable task to as· 
cend to the summit of 
the Matterhorn, as will 
be seen by one of our 
engravings, which shows 
a most difficult piece of 
rock work where the 
least slip would cause 
a fall of many thou
s a n  d feet. Difficult 
rock work is  not con· 
fined to either the Mat
t e r h o  r n or Switzer
land, as will be seen 
by our second engrav

lIlr. D. W. Bishop with His Panhard Racer and Mr. Foxhall Keene with IDs Mors Machine. 

for a first prize of
fered by Mrs. Herman 
Oelrichs, and a second 
prize offered by the 
National Automobile 
R a c i n g Association. 
The first heat of 3 
miles was won by Mr. 
F. Walsh, time 6 .0614.  
Mr.  Alexander Fisher 
came in first in the 
second heat, 'time 6.45 ; 
the third heat of 3 
miles was won by de
fault by Mr. C. G. Dins
more. The time was 
not taken. The fourth 
heat of '3 miles was 
won by Mr. C. Macy, 
the best time being 
6.17 % .  The fifth heat 
was won by Mr. Ken
neth Skinner by de
fault ; no time was 
taken. The sixth heat 
went to Mr. Alexander 
Fisher, time 9.46.  The 
final heat of 5 mile'S 

ing, which shows mountaineering in Wales where 
situation seems fully as alarming. 

• • • •  
THE NEWPORT AUTOMOBILE ,RACES. 

the 

It was at first proposed to hold the automobile races 
of the National Automobile Association on the famous 
Ocean Drive, at Newport. Permission was obtained 
to practically close the Drive during the races, but 
some of th e residents along the route applied to the 

machines. There were sixteen heats to decide the 
six races. The first division was for tricycles, two
wheeled vehicles and electric carriages. One of our 
engravings gives a view of the start in this event. 
'l 11e course , was three miles, for a first prize offered 
by Mrs. John R. Drexel, and the second prize offered 
by Mr. W. K. Vanderbilt, Jr., and a prize for the 
electric carriages was offered by Mr. Alfred Vander
bilt. The race was won in 5.40 minutes by Mr. Ken-

was won by Alexander Fisher ; the best time was 
9.37%. 

The fifth division was for gasoline vehicles de
veloping' over 12 horse power, the race being in two 
hellts and a final for a first prize offered by Mr. W. K. 
Vanderbilt, Jr., and a second prize offered by Mr. 
Joseph Widener. This was the greatest event of the 
meet and very exciting heats were run. The first was 
between Mr. Foxhall Keene and Mr. David W. Bishop, 

lIlr. W. K. Van4erbllt, Jr.'s " Re4 Devtl/' Winner of the Important Race. l\lr. James L. Breese in His Racing MaCbJne. 

THE NEWPOlLT A.1JTOKOBILE lLA.tES. 



Mr. Keene driving his 60 horse power MOl's cal' and 
Mr. Bisho.p his Panhard racer. Mr. Keene 'Obtained a 
botter start and at the end 'Of the half-mile was 75 
yards ahead and he co.ntinually increased his lead 
sO. that by the time he had co.vered 3% miles he had 
lapped his o.ppo.nent and wo.n the race by 'Over half a 
mile. In the seco.nd heat, which was also. 5 miles, 
the co.ntestants were Mr. W. K. Vanderbilt, Jr., who. 
dro.ve his "Red Devil," a Cannstadt-Daimler vehicle 
'Of 35 ho.rse po.wer, and his o.ppo.nent was Mr. Wm. N. 
Murray, 'Of Pittsburg, who. dro.ve a Winto.n racer ' 'Of 
40 ho.rse po.wer. I t  must be said fo.r the credit 'Of 
the American machine that while the "Red Devil" 
'Obtained the lead at the start, the Winto.n machine 
being slo.w in getting under way, but finally 
gained upo.n his o.ppo.nent and it was no.t until 2 %  
miles had been co.vered that the "Red Devil" began 
to. pull away. Mr. Vanderbilt won, making the 5 
miles in 7.43 % ,  while his o.ppo.nent was 'Only 44 4-5 
seco.nds behind him. The final heat 'Of 5 miles was 
run by Messrs. Vanderbilt and Keene. A terrific speed 
was develo.ped by the "Red Devil," and at the end 
'Of the 5 miles Mr. Vanderbilt was an eighth 'Of a mile 
in the lead, and fro.m that time 'On he slo.w�y gained 
until the finish, when he was a winner, by 10 3·5 sec
o.nds, the time being 7.3 6 % .  

The sixth and last race was the cham p i  'O n  ship fo.r 
winn ers in all classes in 'One heat 'Of 10  miles, fo.r 
prizes 'Offered by Mrs. O.  H.  P. Belmo.nt and the 
Lo.co.mo.bile Co.mpany 'Of America. It was wo.n by Mr. 
W. K. Vanderbilt, Jr, ; the best time was 15.23 % .  
The day was a n  ideal 'One fo.r a race and the results 
attained were co.nsidered very satisfacto.ry. . , . . .. 

Submarine 011 Beds. 

Fo.r so.me time past the Russian autho.rities have 
been explo.ring the petro.leum pro.ducing co.untry ro.und 
Baku, and the result 'Of these inves-

J citutific �mtricau. 
ment. The to.tal mileage in 1897 was abo.ut 24,300 
miles, 'Of which 15,780 miles belo.nged to' the go.vern
ment. To. this must be added the go.vernment rail
ro.ads in Finland and Asiatic Russia, the Trans-Caspian 
and the Siberian railro.ads. The Servian, Ro.umanian 
and Bulgarian railro.ads are 'Owned exclusively by the 
respective go.vernments. Of the no.rthern Euro.pean 
kingdo.ms, Denmark has a go.vernment railro.ad system 
'Of 1,167 miles and 525 miles 'Of private railro.ads. 
No.rway's railro.ads belo.ng almo.st exclusively to' the 
go.vernment. , Sweden has 2,303 miles 'Of go.vernment 
and < 4;387 miles 'Of private railro.ads. The go.vj:lrn
menl: has no.t yet succeeded in acquiring the latter, al
tho.ugh effo.rts have ' been made to' do. sO.. Belgium, in 
1898,  thro.ugh the purchase 'Of the Grand Central BeIge 
and so.me mino.r pi-ivate ro.ads, became the po.ssesso.r 
'Of the who.le , Belgium railro.ad system. Ho.lland ac
quired all the remaining private railro.ads in 1890 ; 
they are, ho.wever, 'Operated by twO. private co.mpanies. 
The Italian go.vernment purchased all private main 
railro.ads 'Of Italy in 1885 and leased them fo.r twenty 
years to' private co.rpo.ratio.ns. Mr. vo.n der Leyen 
states that bo.th the last co.untries have had unpleasant 
experiences with thi s  arrangement. Switzerland, after 
Io.ng discussio.n, reso.lved by federal law in Octo.ber, 
1897,  to' gradually purchase all the private railro.ads. 
On January 1 ,  1901, the first federal railro.ads were 
'Operated by the go.vernment. By agreements 'Of 1883, 
the six large French private railro.ads had their rights 
reco.gnized by the go.vernment, and no. change has 
been made in the po.licy in that co.untry. The relative
ly small go.vernment railro.ad system, Io.cated between 
the Orleans and the Western railro.ads, has remained 
intact. As the private railro.ads, ho.wever, have re
ceived large subsidies fro.m the go.vernment, .and as 
they will revert to' the state in the seco.nd half 'Of 
the iJresent century, they can hardly be co.nsidered 
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HOW TO CONSTRUCT A N  EFFICIENT WIRELESS TELE· 

GRAPH APPARATUS AT A SMALL COST. 

BY A. FREDERICK COLLINS. 
Since the practical intro.ductio.n 'Of wireless teleg· 

raphy in 1896,  great pro.gress has been made, no.t 'Only 
in spanning great distances, but in synto.nizing 'Or tun· 
ing a certain receiver to' respond to' a given trans· 
mitter.  

To. fo.llo.w up the intricacies 'Of wireless telegraphy 
there can be no. better metho.d than to' build an appara· 
tus and make the additio.ns fro.m time to' time as they 
are published in the SCIENTIFIC AMERICAN. To. tele
graph '3 mile 'Or sO. witho.ut wires by what is kno.wn 
as the 'etheric wave 'Or Hertzian wave system is no.t 
difficult ; indeed, the apparatus requi red is  but little 
mo.re co.mplicated than the 'Ordinary Mo.rse telegraph, 
and is so Simple that the reader need have no. difficulty 
in co.mprehending every detail ; if 'On the 'Other hand, 
'One wishes to' wo.rk 'Out the theo.ry invo.lved, it be· 
co.mes ,such a difficult task that the master physicists 
have yet to' so.lve it. It  i s  the practical and no.t the 
theo.retical side 'Of wireless telegraphy we have to' deal 
with here. 

The instrument that sends 'Out the waves thro.ugh 
space is termed the transmitter, and this I shall first 
describe. It co.nsists of an 'Ordinary inductio.n 'Or 
Ruhmko.rff co.il ( see Fig. 1 )  giving a half inch spark 
between the seco.ndary terminals 'Or brass balls. Such 
a co.il can be purchased fro.m dealers in electrical sup
plies fo.r abo.ut' $6. A larger-sized co.il may, 'Of co.urse, 
be used, and to' better advantage, but the Co.st increases 
"ery rapidly as the size 'Of the spark increases ; a 
half-inch spark co.il will give very go.o.d results fo.r a 
fo.urth to' half a mile 'Over water, and the writer has 
transmitted messages a mile 'Over this sized co.il. 

Having purchased the co.il, it will be fo.und necessary 
to. supply the o.scillato.rs, as the brass balls are termed, 

since co.ils 'Of the smaller size do. no.t 
include them. The brass balls sho.uld 
be half an inch in diameter and so.lid ; 
they may be adjusted to' the binding 
Po.sts 'Of the sec'Ondary terminals by 
brass wires, as sh'Own in the diagram
matic view, Fig. 2 .  It will require 
tW'O cells 'Of Bunsen battery t'O 'Operate 
the co.il, 'Or three cells 'Of Grenet 'Or 
bichro.mate 'Of P'Otash battery will 'Op
erate it nicely. An 'Ordinary Mo.rse 
telegraphic key is co.nnected in series 
with the battery and inductio.n co.il, 
as' sho.wn in the diagram. No.w when 
the key, 4, is pressed do.wn, the cir
cUit will be 'Opened and clo.sed al· 
ternately-like an electric bell-by 
the interrupter, 2,  and a miniature 
flash 'Of lightning breaks thro.ugh the 
insulating air-gap between the balls 
'Or o.scillato.rs, 5, and this spark 'Or 
disruptive discharge send s  'Out the 
etheric waves into. space in every di· 
recti'On t'O a very great distance. 

tigatio.ns has substantiated the hy
po.thesis 'Of experts that these naphtha 
beds are no.t 'Only to' be fo.und at Baku, 
but that they extend fo.r some dis
tance beneath the sea. An attempt 
to' utilize these submarine reso.urces 
is serio.usly co.ntemplated, especially 
'On the co.asts 'Of Bibi-Eibat and the 
island 'Of Swjito.i. The depth 'Of 
water at the fo.rmer place ranges fro.m 
14 to' 50 feet, and at the latter to' 
abo.ut 39 feet. The mo.st serio.us pro.b
lem that co.nfro.nts the go.vernment is 
ho.w to' tap these submarine depo.sits 
witho.ut endangering the land supplies 
and public property and life. The plant, 
such as reservo.irs, pumping,: statio.ns 
and po.wer statio.ns, must necessarily 
be similar to' tho.se emplo.yed 'On sho.re. 
The difficulty 'Of transpo.rting the 
naphtha is  very co.mplex. Small bo.ats 
co.uld no.t be emplo.yed 'Owing to' the 
large quantities 'Of sand which the 
fo.untains invariably thro.w up, while 
the utilizatio.n 'Of steam vessels in a 
naphtha-laden atmo.sphere wo.uld be 
fraught with co.nsiderable danger. 
The 'Only means 'Of so.lving the pro.b

Mr. Murray with His Forty Horse Power ' Winton Racing Machine. 

The o.scillato.rs sho.uld be finally ad· 
justed sO. that n'Ot mo.re than an eighth 
'Of an inch air-gap separates them. 
The reaso.n the distance between them 
is cut do.wn fro.m a half to' an eighth 

lem is by enclo.sing the area with a sea wall, but as such 
a reclamatio.n scheme eQuId be 'Only undertaken at tre
mendo.us expense. and as the value 'Of the 'Oil beneath is 
purely suppo.sititio.us, bo.th in quantity and quality, tpe 
co.mpletio.n 'Of such elabo.rate wo.rks might pro.ve unre
munerative. As a tentative effo.rt to' disco.ver the 
value 'Of these submarine depo.sits, the go.vernment 
suggests that Ro.many Lake, 'One 'Of the centers 'Of 
Baku, sho.uld be laid dry and fhe so.il tested. Several 
petro.leum firms have made 'Offers fo.r this co.ncessio.n, 
but as no.ne 'Of them has been deemed sufficiently high. 
the go.vernment intends to' empty the lake at its 'Own 
expense and to' let the area thus reco.vered, in the 
usual way. If  the experiment sho.uld pro.ve success
ful and the 'Oil sufficiently rich and abundant, the 
'Other schemes wo.uld then pro.bably be undertaken. 

• .. 
Government Hailways In E u rope. 

Dr. A. vo.n der Leyen, a railr'Oad, expert, has pub
lished an article in the June number : 'Of the German 
Review, says Science, co.ncerning the management of 
the go.vernment railro.ad s  'Of Prussia, 'Of which C'Onsul
General Gunther sends an abstract t'O the Department 
'Of State. 

He demo.nstrates that the example 'Of Prussia in 
buying the private railro.ads and runniIW them 'On 
go.vernment acco.unt has co.ntributed ' to. po.pularize this 
system in 'Other co.untries, and states that no.t 'Only 
have the 'Other German states fo.llo.wed it, but that al
mo.st all 'Other Euro.pean co.untries have purchased the 
existing railr'Oads. 

The Austrian go.vernment railr'Oad net has to.-day' a 
mileage 'Of alm'Ost 6 ,300 miles ; that 'Of Hungary, abo.ut 
8;150 miles. Since 1882, a great change has taken place 
in Russia ; 'Of the then existing 14,000 miles 'Of rail
ro.ad, 'Only ab'Out 40 miles were 'Owned by the go.vern-

purely private railroads. Of the countries which have 
a private , railro.ad system exclUSively, 'Only England 
and the United States remain. 

• • •  • 
Preservati o n  of an Historical Locomotive. 

The fam'Ous engine "General," which was used by 
Capt. James .J. Andrews and his party 'Of raiders in 
an attempt to' burn the bridges 'On the Western and 
Atlantic Railway 'On April 12, 1862,  has been sent by 
the Nashville, Chattano.o.ga & St. Lo.uis Railroad t'O 
be set up in the Unio.n Depo.t at Chattano.o.ga as a 
mo.nument to' the hero.es 'Of that daring raid" says The 
Railway Review. It will be remembered that the 
engine and ' several bo.x cars were sto.len :fro.m a pas
senger train while the crew was at . breakfast ' at. 
Big Shanty. The raiders were cl'Osely pursued by the 
co.nducto.r and 'a :,party 'Of C'Onfederate s'Oldiers in the 
switching erigine. The "General" was finally aban
do.ned and the bridge-burning scheine had to' be , given 
up. All 'Of the party, numberin g': so.me twenty-tw'O, 
were captured and eight were executed as spies. The 
survivo.rs built a mo.nument in mettlOry 'Of the affair 
in the National Cemetery at Chatt�no.o.ga. , I .. . . . .. 

When the ', twO. Hungarian scientists, Messrs. Po.llak 
and Virag, displayed their new telegraphic appadih-s 
at the Paris Exhibitio.n last year, they were invite'tl ' 
by the French ,go.v�rnment t'O make experiments with 
it 'Oyer the lines , between Paris and Lyo.ns. On ac
c'Ount 'Of the en'Ormo.us expense, h'Owever, the invento.rs 
declined the , invitation. Since that time, h'Owever, 
they have establi sherl a line 'Of their 'Own extending 
ho.m. Buda-Pesth to' ' Fiume, a distance 'Of 375 miles, 
and have been carrving out a series 'Of tests with th eir 
apparatus. A speed 'Of 40,000 wo.rds per h'Our has been 
attained. 

'Of an inch i s  because in wireless telegraphy it has 
been fo.Und that a "fat" spark emits waves 'Of greater 
intensity than a lo.ng, attenuated 'One. The balls are 
termed o.scillato.rs, since, when the electric pressure 
at the balls beco.mes great en'Ough to' break do.wn the 
air between them, the electric wave 'Oscillates 'Or vi
brates very much as a string 'Of a musical instrument 
oscillates when struck ; in 'Other wo.rds, it vibrates 
back and f'Orth, very stro.ngly at , first, gro.wing lesser 
until it  ceases alto.gether. 

The C'Oil and key may be mo.unted ''On a base 'Of wo.o.d 
8 ' inches wide by 17 inches lo.ng and %, inch thick 
( Fig. 1 ) .  This, with the battery, co.nstitutes the wire
hiss transmitter '  co.mplete, with the exceptio.n 'Of an 
aerial wire leading upward to' a mast 30 'Or 40 feet 
high, 'Or the wire may be suspepded 'Outside a building. 
At the upper erid 'Of the wire a co.pper plate 12 inches 
square sho.uld ,be so.ldered ; this is th� radiato.r, and 
sends ' 'Out the , waves into. space ; another wire, 8 ,  
leading from the instrument is co.nnected with a 
seco.nd co.pper plate, 9, buried in the earth. The wires 
are then co.nnected to' the oscillato.rs-o.ne 'On either 

' side, as shown in Fig. 2, ' 6 ,6. The aerial and earth 
wires may t>e soldered to' a bit 'Of spiral spring, as . 
this fo.rms' a '  go.o.d c'Onnectio.n and 'One that can be 
readily rem'Oved if necessary.. The transmitter may be 
set ' 'On a table 'Or 'Other stationary place, but fo.r co.n
venience it is  well to' have the co.il and key mo.unted 
'On a separate base. 
, To. the receiving device there are mo.re parts than 

t'O the transmitt�r, and to' simply , gaze uJ,lo.n the , ('�, 
Fig. 3. it wo.uld be almo.st impo.ssibie to. 'Obtain a co.rrect :" 

idea 'Of the co.nnectio.ns. To. the layman the mo.st mys' 
terio.us part 'Of the who.le system 'Of wireless telegraphy 
is the m'Ost simple and the easiest understo.'Od. ·  I '  refer 
t'O the co.herer. Fig. 4 is a diagrammatic view 'Of an 
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experimental c'Oherer, 'One that i s  suitable f'Or the set 
in hand, f'Or it is inexpensive, easy 'Of adjustment and 
quite sensitive. A c'Oherer, reduced t'O its simplest 
parts, c'Onsists 'Of tw'O pieces 'Of wire, brass 'Or German 
silver, 1·16th inch in diameter, f'Orced int'O a piece 'Of 
glass tubing, with s'Ome silver and nickel filings be
tween the ends 'Of the wire at the p'Oint, 7. 

The brass standards sh'Own, I, in Fig. 4, t'Ogether 
with the set screws and springs, are merely adjuncts 
attached t'O the c'Oherer wires t'O 'Obtain the pr'Oper 
adjustment and t'O then retain it. The filings may 
be made fr'Om a nickel five-cent piece and a silver 
dime, using a c'Oarse file. The am'Ount 'Of filing t'O 
be used in the c'Oherer can be r'Oughly estimated by 
having the b'Ore 'Of tube I-16th 'Of an inch in diameter, 
and after one wire plug has been inserted, p'Our in 
en'Ough 'Of the filings to have a length 'Of I-16th inch. 
Bef'Ore describing the functi'On 'Of the c'Oherer, it  will 
be well t'O illustrate the c'Onnecti'On 'Of the relay, tapper, 
s'Ounder and c'Oherer, and batteries. As sh'Own in Fig. 
3,  the tapper-the central instrument back 'Of the 
c'Oherer-is impr'Ovi sed fr'Om an 'Old electric bell, the 
g'Ong being discarded. The relay, 'On the right, sh'Ould 
be w'Ound t'O high resistance, ab'Out 100 'Ohms. It i s  
listed as a "p'Ony relay," and like all 'Other parts 'O f  
the apparatus except the c'Oherer, it may b e  purchased 
'Of any dealer in electrical supplies. The s'Ounder, 'On 
the left, is an 'Ordinary M'Orse s'Ounder of 4 'Ohms re
sistance. The tapper magnets sh'Ould be w'Ound t'O 4 
'Ohms. All sh'Ould n'Ow be m'Ounted 'On a base 10 by 16  
inches and c'Onnected up as the diagram, Fig. 5 ,  i llus
trates ; that is, the terminals 'Of the c'Oherer are c'On
nected in series with tw'O dry cells, 2, and the relay, 3. 
Fr'Om the relay a sec'Ond circuit, als'O in series, leads 
t'O the tapper, 6,  thence t'O a battery of three dry 
cells, 5,  and 'On t'O the s'Ounder, 4, and finally back t'O 
the relay, 3. This much f'Or the tw'O electric circuits. 
The puzzling part t'O the 
n'Ovice in wireless telegraphy 
lies in the wires, 7 and 8, 
branching fr'Om the c'Oherer. 
These have n'Othing t'O d'O 
with the l'Ocal battery cir
cuits, but lead respective
ly up a mast equal in height 
t'O the 'One at the transmit-
ting end and d'Own in the 
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J , itutif i, �tUtri,au. 
First arrange the adjusting screws 'Of the relay 

armature S'O that it will have a free play 'Of 'Only 
1-32d 'Of an inch, when the armature is drawn int'O 
c'Ontact with the sec'Ond circuit c'Onnecti'On, just clear
ing the p'Olar pr'Ojecti'Ons 'Of the magnets ; have the 

l!'lg. 3 . - SET OF RECEIVING APPARATUS FOR 

WIRELESS TELEGRAPH. 

ten si'On 'Of the spring S'O that it will have 'Only "pull" 
en'Ough t'O draw back the armature when there is n'O 
current fl'Owing thr'Ough the relay c'Oils. N'Ow c'Onnect 
the tw'O dry cells in series with the c'Oherer, Fig. 5. 
Unscrew 'One 'Of the t'Op set-screws, 2, Fig. 4, and then 
screw up the inner screw, 3,  until the current begins 
t'O fl'Ow thr'Ough the circuit and pulls the armature 
'Of the relay t'O the magnets. Tap the c'Oherer with a 
pencil while turning the screw 'Of the c'Oherer t'O pre-

9 

7 

Pi.!!. 4 .  

qt1t'ibu: 
SEC TIOtY 

I / - BRA SS STANOAROS ;; + 2 ·  TOP SET SCREWS '" 
>.. 3- ADJUSTABL E SCREWS(IIYWAKIJj � 
::; 4 - PLl/6S CA PS 
'" '; - AP./UJTlNG SPRINGS (ovrWARO) 
'" 6- COHEIIEII !'L ues 

7- FlUNSS 
8 - GL A S S  TlIBE 
9 - HARD FtBDI BA SE 

9 

7 

4 

= 

f'Or it is by the most delicate testing al'One that the 
pr'Oper tensi'On i s  'Obtained. This is d'One by the screw 
regulating the spring attached t'O the s'Ounder lever. 

When all has been arranged and the l'Ocal circuit 
'Of the transmitter is cl'Osed, the spark passes between 
the 'Oscillat'Ors, waves are sent invisibly thr'Ough space 
by the aerial and earth plates, and radiating in every 
directi'On, a min'Or p'Orti'On must c'Ome int'O c'Ontact with 
the receiving aerial and gr'Ound plates, where they are 
carried by c'Onducting wires t'O the c'Oherer, and, under 
the acti'On 'Of. the waves, the filings c'Ohere, the relay 
circuit is cl'Osed, drawing the armature int'O c'Ontact, 
cl'Osing the sec'Ond circuit when the tapper 'Operates, 
striking the c'Oherer tube and de-c'Ohering the filings ; 
at the same time the lever 'Of the s'Ounder is pulled 
d'Own, and, by the law 'Of inertia, it will c'Ontinue t'O 
remain d'Own, if a successi'On 'Of waves are being sent 
by the transmitter, assuming the key is being held 
d'Own, pr'Oducing a dash, n'Otwithstanding the tapper 
keeps busily at w'Ork de-c'Ohering in resp'Onse t'O the 
c'Ontinu'Ously .cl'Osing circuit caused by the waves ; . but 
the s'Ounder-sluggish in its acti'On-when 'Once drawn 
d'Own, will remain S'O until the last wave is received 
and the tapper de-c'Oheres f'Or the last time, finally 
breaking the sec'Ond circuit f'Or a sufficient length 'Of 
time t'O permit the heavy lever t'O regain its n'Ormal 
p'Ositi'On. 

All these vari'Ous acti'Ons require a specific time in 
which t'O 'Operate, and S'O the transmitting key must 
be 'Operated very sl'Owly, each d'Ot and dash being given 
a sufficient length 'Of time f'Or the passage 'Of a g'O'Od 
spark. With the Marc'Oni, Slaby, Guarini and all 'Other 
systems 'Of wireless telegraphy n'Ow in use, 'Only twelve 
t'O fifteen w'Ords per minute can be sent. It is als'O 
well t'O remember that the higher the wires leading up 
the mast are, the further the messages will carry , 
Wireless transmissi'On 'Over water can be carried to 

Fi.;!. J. 
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about ten timf,ls as great a 
distance as 'Over land. 

Wireless telegraphy is very 
much like ph'Otography and 
everything else w'Orth kn'Ow
ing. To kn'Ow it well re
quires care, patience and 
practice, and the m'Ore 'One 
keeps everla!ltingly at it, the 
greater the results will be. 

• • •  

Tbe Bulldl ug Editlon for 
September. 

The Building Editi'On f'Or 

'---..... 1 1 1 ------' 

2. 

September, 1901,  is filled with 
beautiful engravings and ex
cellent reading matter ger
mane t'O the sc'Ope 'Of the 
peri'Odical. In additi'On t'O a 

gr'Ound, as bef'Ore described. 
T h e  s e ar€ likewise pr'O
vided with copper plates. 
As sh'Own in the engraving, 
Fig. 3,  the c'01j.necti'Ons are all 
made directly between the 
relay, c'Oherer, s'Ounder, tap
per, and batteries f'Or the 
very sensible reas'On that they 
are c'Onuected t'Ogether with 
a deal less tr'Ouble than by 
the s'Omewhat neater meth'Od 
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'Of wiring under the base
b'Oard. This, h'Owever, is a 
matter 'Of time, taste and 
skill. 
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the Japanese garden 'Of Mr . 
Nathan F. Barrett is illus
trated and described, as well 
as s'Ome 'Of the architectural 
features 'Of San Francisc'O's 
cemeteries. The edit'Orial is N'Ow let us see what the 

functi'Ons 'Of each 'Of the ap-
pliances c'Onstituting the re-

8 - EA R TH WIRE 
8 - COPPER !'L A TES 

ceiver are, their relati'On t'O each 'Other, and finally, as 
a wh'Ole, t'O the transmitter a mile away. T'O pr'Operly 
adjust the receiver t'O the transmitter it is well t'O have 
b'Oth in the same r'O'Om-th'Ough n'Ot c'Onnected-and 
then test them 'Out. The relati'On 'Of the c'Oherer t'O the 
relay and battery circuit may be likened t'O that 'Of a 
push-butt'On, the bell and its battery. C'Oherer and 
push-butt'On n'Ormally represent the circuit 'Open. 
When 'One pushes the butt'On, the circuit is cl'Osed and 
the bell rings ; when the Hertzian waves sent 'Out 
by the distant transmitting C'Oil reach the c'Oherer, 
the particles 'Of metal filings c'Ohere-draw cl'Oser t'O
gether-thus cl'Osing the circuit, and the relay draws 
its armature t'O its magnets, which cl'Oses the sec'Ond 
circuit, and then the tapper and s'Ounder bec'Ome 
'Operative. 

The purp'Ose 'Of the tapper is t'O de-c'Ohere the filings 
after they are affected by the etheric waves each time, 
'Otherwise n'O new waves w'Ould manifest themselves. 
The relay is necessary, since the maximum and mini
mum c'Onductivity 'Of the c'Oherer, when n'Ormal and 
when subjected t'O the acti'On 'Of the waves. is n'Ot 
widely divergent, and theref'Ore an appliance far m'Ore 
sensitive than an 'Ordinary telegraphic s'Ounder is  
needed ; this is pr'Ovided by a relay, which, while 
being much ill''Ore sensitive, has the added advantage 
'Of 'Operating a delicately-p'Oi sed lever 'Or armature in
stead 'Of the heavy 'One used 'On the s'Ounder. Signals 
can be read fr'Om the tapper al'One, but t'O pr'Oduce 
d'Ots and dashes--the regular M'Orse c'Ode-a s'Ounder is 
essential. 

The adjustment 'Of the c'Oherer and its relati'On to 
the relay is n'Ot as difficult as the final adjustment 
oi the s'Ounder and tapper, but if the f'Oll'Owing rules 
!l.re adhered t'O carefully, the resUlt will be a successful 
receiver. 

8 - BROllND WillE 
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DIAGRAMS OF WIRELESS-TELEGRAPHIC APPARATUS. 

vent premature cohesi'On, which is apt t'O 'Occur by pres
sure. When abs'Olute balance is  secured between the 
c'Oherer and the relay, c'Onnect in the battery 'Of the 
sec'Ond circuit, which includes the tapper and the 
s'Ounder. When the relay armature is drawn int'O c'On
tact, ol'Osing the sec'Ond circuit, b'Oth the tapper and 
the s'Ounder sh'Ould 'Operate, the f'Ormer tapping the 
c'Oherer and the latter s'Ounding the str'Oke. The ad
justment 'Of the s'Ounder requires the m'Ost patience, 
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entitled "The Attractiveness 
'Of the H'Ouse." There is 

the usual interesting "M'Onthly C'Omment" and "H'Ouse
h'Old N'Otes." The eighth in the series 'Of "Talks with 
Archit€cts" is with Mr. S. B. P. Tr'Owbridge 'On the 
"City Apartment H'Ouse and H'Otel." The 'Other de
partments are "New B'O'Oks," "With Our C'OrresP'Ond
ents," "New Building Patents," and "Legal Decisi'Ons." 

. . . . .. 

'rbe Current SuppleDlent. 

The current SUPPLEMENT, N'O. 1341, c'Ontains many 
beautiful illustrati'Ons. The first page engravings 
flh'OW the v'Olcan'O 'Of JEtna, including the crater. "H'Ow 
t'O Interpret the Facts 'Of Ge'OI'Ogy" is a lecture by 
Prof. Angel'O Heilprin. "Sven Hedin's Expl'Orati'On in 
Central Asia'" is a m'Ost graphic descripti'On 'Of remark
able travels. "The Pr'Ogress 'Of Science" is an ad
Qress 'Of the retiring president 'Of the American Asso
chti'On f'Or the Advancement 'Of Science at the Den
ver meeting. "The Scale Insects and Mite Enemies 
'Of Cit.rus Trees" is  a. m'Ost interesting article, acc'Om
panied by a number 'Of engravings sh'Owing the treat
ment 'Of the 'Orange and 'Other trees by vari'Ous means. 
"H'Ow Arctic Animals Turn White" iJ3 by R. Lydekker. 
"Electrically-Operated Pumps" is by F. C. Perkins and 
is acc'Ompanied by a number 'Of illustrati'Ons. 
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RECENTLY PATENTED INVENT IONS. 

Agric ultural Itnpletnents. 

RATCHET PLOW - STOCK. - THOMAS M. 
WALLACE .. Marion, Ala. The invention is an 
improvement in shovel-plows having a foo t 
pivoted and adapted for adjustment to vary 
the depth of the furrow made by the shovel. 
I n  the present invention the ratchet on the 
beam is curved concentrically with the pivot 
of the foo t, and a pawl is pivoted to the top 
of the foot and is provided with a prong which 
engages the ratchet. A second prong projects 
forward over the first. The pawl can be se
cured and clamped wqenever it may be desired 
to effect a forward adjustment of the foot, and 
can be used with either prong down. 

Apparatu s  Cor Special Purposes. 

APPARATUS ))'OR RENDERING WATER 
PURE AND PALATABLE .-JoHN S .  WRIGHT
NOUR, Oil City, Pa. The inventor employs a 
boiler, the vapors from which are led through 
a filter of highly-absorbent charcoal or similar 
deodorizing material and thence to a pecul
iarly-arranged condenser, in connection with 
w:Q.ich pure, cold air, rich in oxygen, is em
ployed. The water of condensation is intro
duced into a chamber in which such air is con
tained for the double purpose of cooling the 
water and thoroughly aerating it with the oxy
genated air. 

SCREEN - . CLEANER AND STUFF - REGU
LATOR. - ROBERT M. HAWK, 'Varren Paper
mills, N. J .  In papermaking the pulp is first 
run through a screen to free it from dirt. The 
pulp settles on the screen-plates and becomes 
irregular, thereby causing the finished sheet 
of paper to be uneven and not of uniform 
thickness. This difficulty is obviated by Mr. 
Hawk by providing in the screen-box a device 
with means to move it back and forth on the 
screen-plates so as to clean the screen and 
cause the water and pulp to feed through the 
screen uniformly. 

GAME APPARATUS; - DUNCAN McRuER, 
Pauls Valley, Indian Territory. The game ap
paratus is of that type in which marbles or 
other rolling objects are propelled by players 
with the object of hitting targets. In this 
instance the targets represent nations or coun
tries. 'l'he game apparatus which is described 
in this patent is so constructed that besides af
fording amusement it will require considerable 
skill .  

DEVICFJ FOR CLEANI NG SHIPS' BOT
TOMS.-JA'IES C. MIDDLETON, East Palatka, 
Fla. This device comprises a tube of flexible 
material closed at the lower end, glass being 
Inserted in one wall of the tube at the lower 
l'ortion. Supporting frames are connected 
with the tube, each consisting of pivotally
connected sections. The workman lowers ·hlm
self Into the tube, and is free to remove bar
nac les and other foreign matter. The device 
can be moved along the hull of the vessel to 
meet· the requirements of the workman. 

APPARATUS FOR PRODUC ING B I SUL
FITE LIQUOR.-GEORGE A.  STEBBINS, Water
town, N. Y. The purpose of this invention i� 
to provide means for producing the bisulfite 
liquor used in paper manufacture, by which 
the product will be obtained more economically 
and effectively than heretofore. This end is 
attained by insuring the intimate contact of 
the sulfurous gases with a basic solution and 
also gradually cooling the sulfurous gases. 

Vehicles, Stable Appliances, Etc. 

MOTOR-CARRIAGE .  - ALBERT S .  PARSONS, 
Sierraville, Cal. The inventor has been con
cerned with providing improvements whereby 
the turning of one truck will properly operate 
the other. He has perfected a means for 
transmitting the driving power from one truck 
to another, and likewise the construction of the 
truck itself. The invention provides means for 
driving the axles of both trucks and furnishes 
means for guiding one truck by the other. 

HORSESHOE.-MICHAEL HALLANAN, Man
hattan, New York city. Mr. Hallanan, who is 
the inventor of the well-known Hallanan rub
ber pads for horses, has in this invention em
bodied a novel manner of constructing the 
shoe at the quarters and also a novel front · 
section. The tread of the shoe at the quar
ters is formed of rubber or the like, on a 
leather base or backing in a manner to permit 
variation of the lines of the shoe. I t  has al-
ways been a matter of some difficulty to 

ends of the front axle and engage the arms, 
thereby rigidly connecting these arms with 
the stub-axles and also pivoting the stuh-axles 
to the ends of the front axle. A laterally-rock
able lever is pivoted upon the reach-bar, and 
rods connect the lever with the arms on the 
stub-axles. This running gear permits the 
turning of the gear and vehicle in a small 
circle or arc. 

WHIFFLETREE.-ABRAHAM C .  SCARR, Har
riston, Ont., Can. This improved whiflietree 
is mainly constructed of metal bars so com
bined and arranged as to afford a very light, 
strong and durable pull-bar for a vehicle. 
The construction is inexpensive and can be 
varied in dimensions to suit the service it is 
to perform. 

HORSE-DETACHER.-LEON DE W. How
ARD, Blunt, S .  Dak. The invention relates to 
improvements in devices for detaching run
away horses from a vehicle. The device com
prises a latch mounted to swing on a pole. 
A lever pivoted to the vehicle is arranged to 
engage with the free ends of the latch to hold 
it in closed position around the evener. A 
spring extends from the lever to a fixed por
tion of the vehicl�.  By moving the lever out 
of engagement with the latch, the latch will 
fall downward and release the evener. 

Ralhvay Contrivances. 

RAILROAD TRACK.-CHARLES H .  McDER
MOTT, 104 So. 15th Ave. ,  E. Duluth, Minn. 
Broad flat sleeper-plates are provided at their 
opposite edges with rows of depending teeth. 
Rail-holding plates and rail-joint plates are 
bolted at one edge to the sleeper-plates and 
lapped at the other edge upon the bases of 
the rails. The tie connections are composed 
of cross-bars extending beneath the opposite 
sleeper-plates. End brackets are socketed to 
receive and are bolted to the cross-bars, flat
tened portions being provided which lap upon 
the sleeper and rail holding plates. By this 
invention the tie-bars operate to hold the 
opposite sleeper-plates in position and prevent 
any spreading of the rails. The necessity of 
using spikes is  avoided ; for all the parts are 
bolted together. 

FUSE-HOLDER.-WARREN R. COOK, Pitts
burg, Pa. The invention relates to improve
ments in fuse-wire holders, for electric street
cars. The object is to provide a holder of 
simple construction having a number of fuse
wires, so that should one be burned out a 
new one can be quickly turned into place to 
complete the circuit. 

STATI ON-INDICATOR.-PAUL P. 1 .  FYFE, 
Concord, N. C. The inventor has devised a 
station-indicating device for steam, trolley, 
and cable cars, which device is so constructed 
that in conjunction with trips or stops lo
cated upon a track, cards bearing the names 
of streets, crossings, avenues, or stations will 
be automatically displayed within the car 
when such streets or stations are reached. 
The mechanism by which these results are ob
tained can be attached to any car, and is 
durable and economic in Its construction. 

STATION-INDICATOR.-PAUL P. 1 .  FYFE, 
Concord, N .  C .  'l'he present invention is an 
improvement upon the device described in the 
foregoing notice, the construction being so 
modified that instead of the designs or dis
play cards being shifted vertically to bring 
them to a display position, the cards or signs 
will be moved or slid laterally from a storage 
position to the display position and return. 
The mechanism is operated by a trip-shoe 
which is to be brought in contact with pin� 
or other projections adjacent to the rail of 
the track. 

NUT-LOCK.-WILLIAM H .  TIPPIT, Bluffs, 
Ill. The nut-lock comprises a peculiarly
formed disk arranged to connect with a bolt 
so that the disk cannot turn on the bolt, and 
also arranged to be engaged by the nut in 
such a manner as to hold the nut securely on 
the bolt. The disk acts effectively on the 
nut owing to its form and the manner In 
which it is mounted on the bolt. 

Miscellaneous I nventlo.ns. 

SUSPENDER-END.-LEW I S  E. PEASE, Bronx, 
New York city. The suspender-end is ar
ranged to receive and conceal a button of 
the trousers. The suspender-end consists es
sentially of a pocket which receives the 
button. 

fit the quarters to the hoof. Horseshoers im- GARMENT.-JEREMIAH C .  I�AUTENBACHER, of 
poverish the hoof at the quarters by attempt- Schuylkill Haven, Pa. The garment is a union 
Ing to pare the hoof to fit the shoe. Mr. suit of improved construction. The object of 
Hallanan has provided in his invention a the invention is to enable the front and back 
means for the adjustment of the shoe to the portions of the lower half to be readily opened 
particular lines of the hoof. and closed. 

HORSESHOE - SHAPING D E V I C E. - DRILL.-THEDE P. BLAKl1J, of Lamar, Neb. 
MICHAEL IIALLANAN, Manhattan, New York The invention is a drill or allger for earth and 
city. The invention provides a tool wherewith rock, and comprises a body, bearing bits set at 
horseshoers may expand or contract a horse- an Inclination and arranged to cut the earth 
shoe at the quarters to fit the peculiarities or rock. A plunger works with the body por
of the hoof. As we have remarked in the tion and is given a rotary movement by an 
foregoing notice the greatest difficulty is ex- arrangement of threads on the two parts, so 
perienced in fitting a horseshoe at the quart- that when the plunge r  reaches the end of its 
ers. Although the invention is useful with movement and engages the body of the drill 
horseshoes in general, it has special advan- its momentum will partly turn the drill and 
tages in connection with the improved shoe cause the bits or tools to work. 
described in the foregoing notice. METHOD OF PRJ,]SERVING WOOD.-AN-

QUICK.TURNING VEHICLE GEAR.- DRIES BEVIER, Manhattan, New York c ity. The 
BUCK MASON, Trenton, Mo. The' front and wood is first subjected to a heat of 2 1 2  deg. 
rear axles , are rigidly connected by a reach- I F. and upward without pressure, thereby evap
bar. Stub-axles are provided with spindles, I orating moisture and drying the wood. The 
arms being arranged at an angle to the spin- temperature is then raised from 250 to 500 
dies. Bolts are passed loosely throngh tbe deg. F. and an air pressure from 100 to 200 

pounds is applied sufficient to prevent the loss 
of volatile material from the wood by further 
evaporation, thereby retaining in the wood 
such antiseptic materials as may be formed by 
the action of heat upon the fluids of the wood 
and diffusion of resinons matter, which upon 
cooling solidifies and hermetically seals the 
pores. The result of this treatment is to ster
ilize the wood thoroughly, coagulate the albu
minous material of the sap, diffuse the resin, 
and hardeJ;). the timber. Antiseptic liquid is 
subsequently introduced, which on account of 
Its great viscosity ( since it contains creosote 
oil ) is very refractory to ordinary impregna
tion treatment. 

BusintS$ and Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY.-You 

wili find inquiries for certain classes of articles 
numbered in consecutive order. If you manu
facture these goods write us at once and we will 
send you the name and address of the party desir
ing the information. In every case it is neces
sary to give the nutnber oC the Inquiry. 

MUNN &; CO. 

Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 1 3 1 9.-For cordage, rope and twine 
machinery. 

TURBINES.-Letfel & Co. Springfield, Ohio. U. S. A. 

Inquiry No. 1 320 .-For the name of the manufac
F. ��r:�. of the telephonic diaphragm measuring appa-

COOPER, Meriden, Conn. In this lamp the 
variation in volume of the gas-chamber is  
provided for by having a portion of the wall 
constructed of a flexible material compressed 
by means . of a spring. · The use of the flexible 
connection between the carbid-holder and the 

ACETYLENE-GAS LAMP.-WILLIAM 

U U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 1 32t.-F'or manufacturers of salt 
cellars and other dredging uteusils. 

WATER WHEELS. Alcott & Co. , Mt. Holly, N. J. 
Inq;'iry No. 1 322 .-For the latest patent barrel 

bung machine. 
base thus forms a bellows and provides for Gasohne Lamps and System, Turner Brass. Chicago. 
the expansion · and contraction of the gas-

Inq uiry No. 1323 .-],'or manufacturers or dealers containing chambers without necessitating a in broom winders. 
liquid seal. This is a matter of considerable Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
importance in bicycle lanterns. 

In quiry No. 1324. -F'or manufacturers or dealers 
LAMP-WICK.-HENTIER SARAFIAN, Man- in packing for coid water pipes. 

hattan, New York c ity. The Invention belongs Sawmill machinery and outfits manufactured by the 
to that class of wicks in which a wick proper Lane Mfg. Co ..  Box 13, Montpelier, Vt. 

of the usual material is combined with an I n quiry � o .  1325 o-For manufacturers of sman 
incombustible tip held in place and firmly ice machines of two or three h undred pounds capacity. 

connected with the wick proper by a stiff For Sheet Brass Stamping and small Castings, write 

cap embracing the tip and , the top of the Badger Brass Mfg. Co., Kenosha, Wis. 

wick. The object of the present invention is I n q u i ry No. 1 3 2 6.-For manufacturers of fiat coil 

to provide an improved connection of the spring motors. 

cap with the wick without the use of any Rigs that Run. Hydrocarbon system. Write St. 

additional parts. Louis Motor Carriage Co., St. Louis, Mo. 

CLOSET-BOWL.-FRANCIS X. r.. GOSIE- in
I�:.','�7ta�?· 132".-For parties to make casting. 

NIECKI, Manhattan, New York city. A cns- If making tnetal goods and needing special parts, 
pidor is attached to the bowl, water being write us. Metal ;ltamping Co., Niagara Falls, N. Y. 
admitted to the cuspidor when the bowl is 
flushed. 

DENTAL IMPRE SSION-CUP.-JOHN W. 
FOWLRING, Albia, Iowa. The invention is a 
dental cup for taking impressions of the lower 
jaw. The device is characterized by a mov
able wall or walls, specifically the inner walls, 
by which a better impression of the gums can 
be obtained than was heretofore possible. 

Design •• 
BROO�H.-ALBERT WITTNAUER, Manhat

tan, New York city. The main feature is an 
ornamental body having depending spaced side 
arms and an apertured bearing between the 
arms. 

HAIRPIN.-WALTHALL R. SMITH, Napa, 
Cal. The hairpin is so constructed that the 
lower ends of Its two members will interlock 
so that the hairpin cannot fall from the head. 

NOTE.-Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 

NEW BOOKS, ETC. 

By LAND AND SKY. By the Rev. John M. 
Bacon, M.A., F.R .A. S. Philadelphia : 
J. B. Lippincott Co. 1901.  Pp. 275 . 
4 illustrations. 

This volume is full of fascinating accounts 
of the author's ballooning experiences. The 
history of ballooning and the men who have 
made it are graphically portrayed, and many 
of the narrow escapes of the author and others 
�ecounted most interestingly. 

THEORETICAL ELEMENTS OF ELECTRICAL 
ENGINEERING. By Charles Proteus 
Steinmetz. , . New York : Electrical 
World anI!: Engineer, publishers. 
1901.  8vo. Pp. 3 27. Price $2.50.  

T h e  author h a s  restricted t h e  work to the 
forms of apparatus which have shown them
selves to be of practical importance, and gives 
only those methods and theories which an ex
tended experience In the design and opera Uon 
has shown as of practical utility. The author 
has illustrated his volume freely with diagrams 
and curves. The booli\-is an important one 
for those who are interested in the theory as 
well as the practice of electrical engineering,; 

GASOLINE MOTOR VEHICLE. C. C.  Bram-
well. New York : Emil Grossman & 
Co. 1901.  8vo. Pp. 149 .  

There is a great demand for a work o f  this 
kind at the present day, when the motor car
riage is becoming so popular. The motor and 
its appendages seem to be of excellent design. 
The working drawings are numerous and are 
lettered with dimensions. With the aid of 
this book any good mechanic ought to be able 
to construct a gasoline motor carriage. 

PRACTICAL POINTERS FOR PATENTEES CON
TAINING VALUABLe: INF'ORMATION ON 
THE SALE OF PATENTS. By F. A. Cre
see, M.E. Cumberland; Md. : Poto
mac Publishing Company. 1901.  
16mo. Pp. 152.  Price $1.50.  

When a patent is allowed or issued, the 
patentee's  real work begins. and here the work 
of the repu �able patent attorney should end. 
The business end of j 1e inventor's work should 
be undertaken by himself or under his imme
diate supervision . The object of this little 
work, based upon the experience and ob·serva
tion of the author and other successful invent
ors, is to :.give the patentee such information 
and advice as will enable him to proceed more 
intelligently on the most successful and eco
nomical bask! to realize from his invention. 

Inquiry N". 1 328.-For a small electric light rn a· 
chine run by a gas engine with sufficient power to light 
a large theater. 

Ten days' trial given on Daus' Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 

Iftqulry No. 1 3 2 9 . -�'or machinery used In fish 
fertilizer factories. 

SA WMILLS.-With variable friction feed. Send for 
Catalogue B. Geo. S. Comstock, Mechanicsburg, Pa. 

In quiry No. 1 3 3 0 .-For manufacturers of pine 
needle pil lows. 

Gear Cutting of every description accurately done. 
The Garvin Machine Co., 149 Varick, cor. Spring Sts. , N.Y. 

Inquiry No. 1 331.-�'or a machine to roast or 
calcine oxide of iron. 

Kester Electric Mf'g Co;s, Self-fluxing solder saves 
labor, strong non-corrosive jOints, without aCid, Chci
ago, Ill. 

Inquiry No. 1 332.-For telephones for private 
use. 

Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. �'he w. 
A. Wilson Machine Company, Rochester, N. Y. 

Inquiry l\" o. 1 3 3 3 .-F'or electric storage batteries 
for power and light. 

INVENTORS, ATTENTION J-Incorporate your comp� 
nies in South Dakota, Charter fee, $10. Laws most 
liberal in United Statet;J. Address Box 6, Pierre, S. D. 

I n q u h'Y N o .  1 334.-For dealers in U Wimshurst 
Static Electrical Machines." 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma
chine Company. Foot of East 138th Street, New York.. 

Inquiry N o .  1 3 3 1i .-For manufacturers of "jockey 
hold· back H work harness, also jockey neck yokes. 

The best book for electriCians and begInners in elec
tricity is . .  Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

lnqu it·y No. 1 3 3 6.-For the address of the toy gas 
engines ,. Paragon " and .,  Weedens." 

SUPERINTENDENT W ANTED.-Manufacturer of elec
tric and steam railway novelties wants an experienced 
Buperintendent, capable of running works employing 
about two hundred m en, prinCipally iron workers. 
Must have knowledge of mechanical'engineering. State 
salary. experience and age. Correspondence confiden� 
tial. Address A. B., care SCIENTIFIC AMERICAN, 4£3 
The Rookery. Chicago. 

I n q u i ry No. 1 3 3 "  .-F'or manufacturers of small 
gasoline motor castmgs of }.( or � horse powe�. 

A NATURAL BIOGRAPH.-The trip from New York 
to Buffalo gives oue a magnificent panorama of scenery 
unsurpassed by any railroad line in Am erica. especially 
because the locomotives on the Lackawanna Railroad 
burn bard coal, emitting no smoke, and the roadbed is 
stone ballasted, producing no dust. Meals are served 
during the entire day on the a la carte plan, so you pay 
only for what you eat. A good road to remember for 
t.he Pan-American Exposition. -American J,ou-rnal of 
Education. 

Inqu iry No. 1 3 3 8 .-F'or manufacturers of cast
ings for small model steam engines, also of supplies for 
small boilers. 

IlJ""" Send for new and completl::' catalogue of Scientific 
and other Books for sale by Munn &; Co., 361 Broadway, 
New York. Free on applicatiOn.. 

Inquiry N o .  1339.-F'or parties dealing in sm"l! 
engine castings and blue prints from which to build 
engines. 

I n q u i ry No. 1340.-For manufacturers of air com
pressors. drills, saws, etc. 

Inquiry N o . 1 341 .-For Brooklyn. Philadelphia 
and Ifrench sand used by brass moulders. 

Inquiry No. 1 342. -For manufacturers of pearl 
botton machinery. 

I n qniry No. I :J 4 3 .-F'or machines and apparatus 
for burning crude 01] for domestic purposes. 

Inq uiry No. 1 3 44 .-For manufacturers of paper 
board letter stencils for sign makers ; different sizes of 
alphabet Hnd designs preferred. 

Inquiry No. 1 34 5 .-F'or manufacturers of water· 
proof cardboard signs. 

I n q u iry No. 1346 .-lf'er manufacturers of adver
tising novelties. 

I n q u iry No. 1 34" .-For dealers in second-hand 
gasoline engines. 

Inq u i ry No. 1 348 -For j,he manufacturers of 
. .  Kitchen Ice Machine." 

Tnq uiry No. 1 34 9.-For dealers In copper and alu
minium wire. 

I n q uh·y N o. 1 35 0.-F'or manufacturers of transfer 
picturers for use on furniture. 

Inquiry No. 1 3 ; H ; -F"or a tree-stump pullinI': m&
chine. 

I n q uiry No. 13a2.-For manufacturers of cork 
machinery. 
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HINTS TO CORRESPONDENTS. 
Names and Address mu.t accompany all letter. or 

no attention will be paid thereto. Thl. I. for 
our information and not for publication. 

References to former article. or answer • •  hould give 
date of paper and page or number of question. 

Inquiries not an.wered In rea.onable time .hould be 
repeated ; correspondents will bear .in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all elth.er by 
letter or In this department, each mu.t take 
hi. turn. 

Buyers wishing to purchase any article not adver
ti.ed In our columns will be furni.hed with 
addre •• e. of house. manufacturing or carrying 
the same. 

Special Written Information on matter. of per.onal 
rather than general interest cannot be expected 
without remuneration. 

Bcientifio Amerioan Supplements referred to may be 
had at the office. Price 10 cent. each. 

Books referred to promptly .upplied on receipt . of 
price. 

Minerals .ent for examination Should be di.tlnctly 
marked or labeled. 

acid, and In dilute nitrIc acid. Acetic acid 
( vinegar )  slowly dissolves the tin from the 
dishes in the kitchen. 2. Any in which alu
minium will dissolve ? A .  Hydrochloric acid 
dissolves aluminium, even when the acid is 
dilute. Sulphuric acid, when hot and diluted 
with water up to 3 or 4 parts, will dissolve It. 
So does nitric acid when concentrated and 
boiling. 3 .  Do you know of any firm selling 
coherers, separate (for wireless telegraphs ) ?  
A. Probably any dealer in physical apparatus 
can supply you. 4. Have you any SUPPLEMENT 
containing the Hertzlan wave theory, and his 
apparatus, such as transmitter and receiver ? 
If so, what number ? A. We have just pub
lished a valuable article upon "Electric Waves" 
in SUPPLEMENTS Nos. 1318,  1319, and 1320, 
price ten cents each. Also one upon "Wireless 
Telegraphy" In SUPPLEMENTS Nos. 1328 and· 
1329, price ten cents each. These deal with 
"Hertz ian Waves." Wireless telegraphy has 
developed since the lamented death of Prof. 
Hertz. There is probably very little, if any, 
apparatus which he desigued In use at ' the 
present time. 

( 8356 ) A. T. : Machine cut nails were ( 8349 ) L. K. asks:  We want ;;0 build 
first made' in Providence, R. 1., in 1775 and a 2 or 3 horse power motor to run a lathe, improved during the last years of the eigh-e.tc;. "on a ' pOO or 1 10-volt current, and can teenth century. The first cast-iron plow-share find Ifo ' 1!1ich machlne ' described in Y01ir · lridex. was made in New Jersey in 1797. Can you let us know where we could obtain i 

such a description ? A. We can fm. dish you ( 8357-) C. L. G. asks : Can motor de
a book called "Electrical Designs," price $2 scribed In SUPPLEMENT No. 759 be run as a 
by mall, which contains the sort of machine dynamo ? If so, how many 16-candle-power 
you wish. lights will it burn ? Please let me know what 

( 8350 ) W E H 't  In reference changes would be necessary to make it a dy-• • . Wrl es : 
namo ? A. The little motor of SUPPLEMENT to the electrical " Ignition on the gas engine No. 759 is run by 4-6 cells of plunge blchrodescribed in the book, "Gas Engine Construc- mate battery. I f  It would generate as a dytlon, " by Parsell and. Weed, I would like to ask namo upon running It by power you would the following : What would be the objection get nearly the same current as the battery to connectIng one' of the wires of the primary would give. No changes are needed to make it circuit" ( on page . 230 of above-nam.ed book ) into a dynamo. It may not, however, generate direct to ' some ·par.t oi the engine, and inak- at all as a dynamo. It is a very little ma

Ing the ' pin, which projects from the hub, of chine. It will not light a 16-candle-power steel, the spring, e, remaining insulated from lamp. It has not voltage enough. the rest of the engine ? I t  seems to me that 
the platinum ends of the spring could then be ( 8358 ) C. R. B.  asks : 1. What Q,o you 
dispensed with, as the surfaces would remain c onsider the best soldering flux for soldering 
bright and contact assured by the continual electric wires, outside and inside ? A. Rosin 
rubbing. A. The sparking break device de- is the best flux for soldering copper or Iron. 
scribed is in use with good results, but the use Next to that, and much easier of use, is some 
of steel surfaces subjects the contact points to one of ·the . soldering . pastes which can be had 
wear, which may change the ignition time. from dealers In electric light supplies. 2. 
There is no objection to the method of connec- In any certain dynamo upon what will the 
tion ; but we advise the use of . platinum con- voltage of that machine depend-speed of 
tact points on both pin and spring. armature, strength of field, or both ? If the 

( 8351 ) H. R. asks : Have you one or latter, will the strength of the field depend 
upon the current passed through it ? A. The 
voltage of a dynamo Is determined by the 
rate at which lines of force are cut-l00,OOO,-
000 lines cut per second produces one volt. 
One ampere-turn produces one line of force. 
The number of turns of wire upon the field 
magnets multiplied by the number of amperes 
flowing through the field circuit giveS' the 
number of ampere turns of the field. The 
number of turns on the armature active at 
one time multipl ied by the number of revo
lutions per second gives the number of times 
a line of force of the field is cut per second. 
The product of the number of lines of force 
by the number of times a line is cut per sec
ond divided by 1 00,000,000 gives the voltage. 
Hence, the voltage of Ii dynamo depends upon 
the number of turns in the field, the current 

' which flows through the field, and the speed 
of the armature and the number of turns of 
wire upon the armature. 3. What is the 
chief difference between a Bell telephone and 
the independent 'phones ? A. Anyone may 
make apparatus upon which the patent has 
expired. The fundamental patents upon the 
telephone expired some time ago. Patents 
upon many minor parts of the telephone are 
still in force. Whoever owns such a patent 
can enforce it. Most makers of telephones 
have some part of their instruments covered 
by a patent ; other parts are common property 
owing to the expiration of the patent covering 
that part. We are not able to specify any 
chief difference between one telephone system 
and another. 4.  Can you give me a scientiflc 
reason for the following phenomena : In our 
country the surest ' sign 'of an approaching 
rain is that springs will begin to run and 
the creeks will begin to ooze water. I t  Is a 
peculiar, but sure sign. A. This Is certainly 
a peculiar sign. We have heard people main
tain it before, but see no reason for It.  5. 
Fuses for telephones, etc., are marked thus : 
� ampere, etc. Does that mean they will 
burn out at � ampere, or that they will 
carry no more than � ampere ? A. A fuse is 
rated at the current it will carry with safety. 
Most fuses will stand overload without melt
ing. Some have been found to carry double 
the load they were marked to carry. Much 
depends upon the exposure to the air. If a 
fuse has a current of air passing over It; it 
will not heat as much as If it were in a closed 
place. 

more SUPPLEMENTS showing the constructlon · of 
a simple electric motor that could be run with 
the power from an Incandescent light wire. A. 
We have no plans for motors to be run upon a 
lighting circuit with 1 1 0  volts in our Sup
PLEMENTS. You will find such in the book 
"Electrical Designs," which we can send for 
$ 2  by mall. 

( 8352 ) L. D. asks : Would like to know 
through your paper if the engineering courses 
are reliable which are advertised by the cor
respondence schools. Can a graduate of either 
of the courses satisfactorily fill a position as 
engineer ? A. We must say In response to 
your Inquiry that It  Is  not the school which 
makes the successfUl engineer, but the stu
dent. A good school cannot make a success
ful man of a poor student ; and a poor school 
will make a successful man of a good student. 
There are many unsuccessful men who have 
the diploma of our highest universities, and 
there are great men who, when they give the 
name of their college, have to tell you where 
It is. You never heard of it. It is so un
known. . We esteem the school you name as 
very good of its kind·. I f  your circumstances 
only allow you to take correspondence work 
you can do well ' through this school. 

( 8353 ) J. E. M. write s :  I am inter-
ested in an organization which meets In a hall 
the acoustics of which are very unsatisfac
tory. The size of same is about 60 x 35, and 
about 15 feet high-a square room. Can you 
advise any way by which the acoustics could 
be improved ? I f  you can favor me in any 
way in this respect you will not only confer 
a favor, but will do us a great deal of good 
in our work. We thank you in advance. 
A. This difficulty has been recently the sub
ject of a note in these columns. Please refer 
to Query No. 3334 for directions how to pro
ceed to remedy your difficulty. 

( 8354 ) H. F. M. asks:  1. Which of the 

( 83 5 9 )  N. J. F. asks : Have two al
ternating-current fan motors. I f  they can be 
run on direct current kindly let me know. A. 
To run a fan upon a direct current requires a 
commutator upon the shaft of the armature 
in place of the rings which are to be found 
there when the motor is to run with an alter-
nating current. 

( 8361 ) A. D. asks : I desire to make 
a small alternating-current induction motor 
of about 'Ai horse power and would like some 
information on how the field Is wound, how 
the armature Is made, etc. Can you give me 
the desired Information in the SCIENTIFIC 
AMERICAN ? A. The plans for a small single
phase induction motor are to be found in the 
book of "Electrical Designs" recently pub
lished, which we can send you for $2 by mall, 
You will flnd this a very valuable work. 

( 83 6 2 )  P .  W .  B.  writes : 1. How great 
a pressure can be raised safely by either naph
tha or gasoline ? ( Not by exploding them . )  
A. Any pressure that a vessel o r  tube will bear 
within Its factor of safety from rupture, can 
be applied to naphtha or gasoline without fear 
of explosion or increase of pressure by change 
in the constituents of the fluids. 2. If 5 
or . 6 parts of air accidentally get mixed 
will the danger from an explosion at three
fourths the limits for pressure and tempera
ture amount to anything ? A.  There is no dan
ger of explosion from naphtha vapor and air 
mixture at any pressure, if temperature is be
low 400 deg. F. Sudden compression to 200 
pounds Is dangerous, because the heat of com
pression raises the tempe�ature to 650 deg., at 
which the mixture becomes spontaneously ex
plosive. 3.  What per e«mt of air will mix 
safely with the gas for the limit of tempera
ture and pressure, and also for three-fourths 
the limit ? A. One part gas to 4 parts air and 
1 ' part gas to 1 5  parts· air are not known to 
be explosive. Any mixture between those 
above named Is uncertaIn ' as to the limit 
of temperature of ignition. We know of no 
experiments as to the iimitlng temperatures 
and pressures. 4.  Can the pressure be 
raised to 1,200 pounds, with naphtha or gas
ollne ? . A. Yes, any pressure for

' 
'the liquid 

and ' also for the vapor, which will con
dense at very high pressure only, with mod
erate temperature. 5.  Will the gas alone ot 
naphtha or gasoline contained In an air-tight 
vessel explode If the temperature gets too 
high ? What will happen then ? A. Gas or 
vapor alone will not explode at high tempera
ture ; at red heat the vapor will be converted 
into a permanent gas, and like any other 
hydro-carbon gas will burn In the atmosphere 
or become an explosive when mixed In the 
proper proportions with air. 6. I f  an explo
sion occurred by mistake how great a pressure 
would probably be c reated ? A. About 300 
pOllnds per square Inch if not under great com
pression previously. Add the previous com
pression to 300 pounds for the initial force of 
explosion. 7 .  What heat will copper tubing 
(1 inch inside diameter, of standar,d thickness) 

stand before weakening ? A. About 700 deg. F. 
8 .  If there Is from 400 to 500 pounds pres
sure inside the tubing, what will be the limit 
of safety as to heat ? A. About 700 deg. F. for 
Ii copper tube 'Ai inch thick. 9 .  What is the 
limit of safety of both heat and pressure ,In the 
same tube at one time ? A. A seamless copper 
tube as above should stand 1,000 pounds per 
'square inch at 600 deg. F. and under. 10. 
what will be the limit of temperature said 
tube will stand if there is only gas In the tube 
at from 400 to 500 p.ounds pressure ? A. From 
700 to 800 deg. F. 11. What will be the limit 
of temperature said tube will stand if there is 
both a liquid 'and a gas In the same tube at 
from 400 to 500 pounds pressure ? A. The 
kind of material 'wlll make no difference In 
regard to strength and temperature at the 
above pressures unless by the evaporation of 
the liquid a very much greater pressure Is gen
erated. The temperature limit will then be as 
before stated. 12. Is there a tube of any sort 
made which will transmit heat In great quan
tities and that will stand a pressure of from 
600 to 800 pounds which wlII stand a tempera
ture of over 1,000 deg; F. ? A. We can only 
suggest an alloy of copper and platinum; or 
platinum alone. 13. Will other sized copper 
tubing have the same strength and qualities ? 
A. The resistance to pressure of copper or 
other tubing Is inversely as the diameter with 
equal thickness. The resistance on Ii tube of 
a given size is also nearly proportional to the 
thickness of the. tube walls. 

TO INVENTORS. 

An experience of over fifty years, and the prepa
ration of more than one hundred thou.and appli
cations for patents, at borne and abroad, enable 
us to under.tand the laws and practice on both 
continents, and to possess unequaled facUities for 
procoring patent. everywhere. A synop.i. of the 
patent law. of the United States and all foreign 
countries may be had . on application, and persons 
contemplating the securing of patents, either at 
home or abroad, are invited to write to thl. office 
for price., which are low, In .accordance with the 
times and our extensive facilltie. for conducting 
the bu.iness. Addre.s MUNN & CO ., office Scien
tific American, 361 Broadway, New York. · 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Is�ued 
for the Week Ending 

September 3. 1 901.  

t w o  formulas, MV2, or 'h MV2, expresses the 
kinetic energy of a moving body, M being Its 
mass and V2 the square of the velocity ? A. 
'h MV2. 2 .  What is the exact equivalent of the 

grain in fractions of the gramme and vice 
versa ? A. One grain equals 0.0647989 
gramme. One gramme equals 15.43234874 
grains .  These are exact to 7 ' and 8. places of 
decimals, but I t  is Dot necessary to be so 
exact. I t  Is not common to go below four 
places of decimalS'. 3 .  Give me the correct 
chemical formula of picrate of potassium. A. 
KC.H2 ( N02) .O. 4. How II! the power of an 
explosive to be figured Qut from Its formula ? 
A. By finding the number of volumes of gas 
which can be produced by the combustion of 
the substance. This, at 15 pounds per volume, 
gives the pressure. ( 8360 ) G. T. F. asks : Will you kindly A N D  e A C H B e  A R I N O T H A T  0 A T e. 

( 8355 ) C. C. A. asks : 1. I s  there ·any 
acid in which tin will .dlssolve ? A. Tin dis
solves readily in hydrochloric acid, slowly 
when boiled in dilute sulphuric acid ; also in 
concentrated IIIl�phurlc acid with different re-

inform one of your interested readers If there 
is any chemical or chemicals more sensitive 
in changing color through the different stages 
of the atmosphere than cobalt chloride, and 
what it is ? A. Other salts of cobalt possess 

actions from what takes place in the dilute the same property. 

LSee note at end of list about copies of these patents.] 

Account device, manifolding, C. W. Ingledue 681 ,917 
Adhe.lve fa.tener, A. Haber.troh . .  682,062, 682,063 
Air, apparatus for separating .olvent vapor 

from W. Erben . . . . . . . . . . . . . . . . . . . . . . .  682,050 
Air compre •• or outlet valve, J. S. LewIS • • • •  681,921 
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Lasche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  681,800 
Atomizer, C. L. Turner • • • • • • • • • . • • • • • • • • • •  681,758 
Automobile driving gear, S. D. Mott . . . . . . . . 681, 721 
Axle boxe., machine for molding car, P. T. 

681,785 
681,683 
681,793 
682,078 
681,748 
682,028 
681,874 

Handige . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  . 
Bearing, adu.table ball, H. Deckj . . . . . . . .  . . 
Bearing, roller, J. Hutchison • • • • • • • • • • • •  , . 
Bed slat hook, T. P. R. Hou.e . . . . . . . . . . . .  . 
Bed spring, C. G. Smith . . . . . . . . . . . . . . . . .  . .  
Bed .prlng making machine, B. R. Butler . .  
Bed.tead, M. G .  Conley . .  · . . . . . . . . . . . . . . . .  . 
Bicycles, variable .peed gearing for, G. T. 

Martin • • • . • • • • • . . . .  0 • • • • • • • • • • • • • • • • •  
Bla.t furnace, J. L. Wells . . . . . . . . . . . . . . . .  . 
Blind regulator, window, G. Ley . . . . . . . . . .  . 
Blowpipe, C. E. E.terly . . . . . . . . . . . . . . . . .  . .  
Boiler. See egg boiler. 
Boiler, F. A. Hen.ley . . . . . . . . . . . . . . . . . . .  . . 
Boiler nne cleaner, W. H. Howe . • • . • • . • • • •  
Boiler., coil for .team, S. D. Mott . . • . . . . . .  
Bolster spring, A. Trovaton . . . . • . . . • . . • • • • •  
Book, check, J. H. Hoffman • . . • . • . • • . • • • • •  
Book re.t, W. R. Rathvon . . . . . . . . . . . . . . . .  . 
Book, .tanding note, E. V. Mendenhall . . . .  . 
Bottle, . L. C. Bailey . . . . . . . . . . . . . . . . . . . . .  . . 
Bottle stoppering machine, J. & J. A. 

Butku . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Bouquet holder, J. R. Angelovlch • . . . • • • • •  
Box fastener, T. E. Sayre . . • . . . . . • . • • . • • • •  
Box lid supporter and card holder, W. W. 

681 ,718 
682, 009 
681 , 967 
681,690 

681 , 789 
681,854 
681 , 722 
682,002 
681 ,915 
681,976 
681,832 
681 ,774 

681,949 
681 , 673 
682, 1 1 7  

Geddes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 681, 691 
Braiding machine, J. P. Swift . . . . . . . . . • • . •  681,998 
Bridle, J. S. Binkley . . . . . . . . . . . . . . . . . . . . . .  682,125 
Bru.h, J. Schreiner . . . . • . . . . . • . . . . . . . . • . . .  681,931 
Bru.hes, bridle, tie, or like fitting for . 

palnterS'j G. A. Siday . . . . . . . . . . . . . . . .  681,990 
Buckle, T. . MacCarthy . . . . . . . . . . . . . . • . • .  682,148 
Buckle, harne •• , A. Shepherd . . . . . . • . . . . . • .  681,988 
Bunching machine, M. J. Bowmau . . • . . • . . .  681 , 679 
Butter cutter, P. F. Gibbon • . . . • . . . . . . . • . . . 681 ,912 
Button, M. Hoetger . . . . . . . . . . . . . . . . . . . . . . .  681,850 
Button polisher, E. W. Wright . . . . . . . . . . . .  681 ,771 
Cabinet, kitchen, J. ·W. Atkin • . . . . . . . . . . . .  681 ,823 
Cake icing machine, J. Rosborough . . . . . . . . .  681,929 
Calendar, A. A. Low . . . . . . . . . . . . . . . . . . . . . .  681 , 831 
Camera extension bed, photographic, Carl-

ton & Hutching. . .  . . . . . . . . . . . . . . . . . . .  682,029 
Camera extension bed, photographlc, C. 

Hutching. . . . . . . . . . . . .  ; . . . . . . . . . . . . . . .  682,081 
Camera multiplying atachment, C. Laux . . . .  681 ,714 
Can holder, condensed milk, B. P. Hanft . . .  681,963 
Candle .hade holder, F. E. Howard . . . . .  ; . .  682,079 
Ca� draft rigging, railway, A. G. Stein-

brenner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 681 ,819 
Car journal bearing, mine, D. J. Sullivan . . .  681,997 
Car seat, H. S. Hale . . . . . . . . . . . . . . . . . . . . . .  681,784 
Cars, follower pla.te for draft gears of, J. 

Timm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Carbonatlng apparatus, liquid, W. J. Jones. 
Ca.ter, ball, R. B. Dixon . . . . . . . . . . . . . . . .  . . 
Cattle guard, F. A. Wegner . . . . . . . . . . . . . .  . . 
Cattle guard, A. Conway . . . . . . . . . . . . . . . .  . . 
Centrifugal machine, E. D. Mackintosh . • . •  
Chain, C. W. Levalley . . . . . . . . . . . . . . . . . . .  . 
Chair. See mining cage chair. 
Chair seats, apparatus for m.anufacturlng, 

681 , 896 
682,145 
682,047 
682,008 
682,135 
681 , 804 
682,092 

C. Lingenberg . . . . . . . . . . . . . . . . . . . . . . . .  682,094 
Chatelaine pin, N. J. Smith . . . . . . . . . . . . . . .  681, 934 
Cigar box, M. F. Domlniquez . . . . • . . . . . . . . •  681,685 
Clevi., whlIHetree .pring, G. G. F. Bo.well . 681 , 947 
Clock, electric, O. A. En Holm . . . . . . . . . . . .  681 , 779 
Clock, geographical, C. Alban . . . . . . . . . . . . .  682,016 
Clutch, Carruthers & Fithian . . . .  682,126 to 682,128 
Clutch, friction, E. V" Faucett . . . . . . . . . . . .  681,847 
Coagulant and making .ame, I. H. Jewell . .  681,822 
Coal pick, J. H. Higgins . . . . . . • • . . . . . . • . . .  682,144 
Coal, traction system for use with cable 

roads in handling, J. G. Bezanson . . • • .  681,906 
Coating pipes or bar., apperatu. for, H. B. 

Lynch . . . . . . . . . . . . . . . . . . . . . . . 682, 146, 682,147 
Colfee cooling aparatu., I. D. Richhelmer . •  681,887 
Colling fiexible material, mean. for, E. R. 

Gill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  682, 142 
Coin controlled apparatus, M. F. Price . . . . . 681 , 732 
Coin controlled apparatu., J. A. We.er . . . . . 681 ,765 
Collar, F. E. McCathie . . . . . . . . . . . . . . . . . . . .  682 , 1 1 1  
Column tor interior woodwork, F. Golden-

bogen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 681 , 693 
Comb, F. W. Grell . . . . . . . . . . . .. . . . . . . . . . . . . 681 , 695 
Combination lock, W. H. Taylor . • • • . • . . • • •  681,838 
Concentrator, P. C. Forrester . • . • • • . . • • . • • .  682,053 
Concrete tamping machine, M. E. Layne . . . 681 ,715 
Condensing apparatus, P. Nezeraux . . • . . • . .  681 , 726 
Conveyer or tram, wire rope, R. D. Seymour 681,888 
Cooking uten.ll, G. E. Savage • • • . • • . . . . . . •  681,982 
Cooling can, E. S. Cu.hman • • • • • • . • • . . • • . • •  681 , 876 
Copying pres., A. Howard . . . . . . . . . . . . . . . . . 681,826 
Cork extractor, W. A. Wal.h . . • . . . • • • • • . • •  682, 129 
Corn hu.king machine, A. RosenthaL . • . . • .  681 , 736 
Corset fastener, E. Hewson . .  . ' . • • . • • . • • . . • •  681,099 
Cotton presse., bat compres.lng and feeding 

mechanism for, H. Rembert • • • • • • • . • • •  681,928 
Cowl, G. Dowman . . . . . . . . . . . . . . . . . . . . . . . . . 681 , 877 
Cream .eparator, A. L. Minium . . . . . . . . . . . .  681 , 720 
Cream separator, centrifugal, J. H. Fleming 682,138 
Cro •• bridge, T. F. Kearney . . . . . . . . . . . . • . .  682,086 
Crown facer, porcelain, C. E. Hoffman . . . • .  682,077 
Crushing or pulverizing apparatu., W. Kitto 682,087 
Cultivator, C. T. Hlne • . . . . . . . . . . . . . . . . . . . .  682,076 
Current motor control, alternating, R. D. de 

Llgniere. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 682,093 
Current, apparatus for transforming alter-

nating into continuou., Hutln & Leblanc 681 ,965 
Currycomb, J. G. Johnson . . . . . . . . . . . . . • • . . .  681 , 707 
Curtain fixture and pole bracket, A. S. 
Dam�������'at;'�; 'tim�; 'Ii: ' i: ' Pei{�D"�: : : : :  m;g¥I 
Dental appliance, W. T. Lyon . . . . . . . . . . . . . 682,098 
Derricks, pivot for masts of, E. F. Terry . . 681,840 
Display rack, sectional, J. W. Tucker . . . . . .  682,00'1 
Di.tributing machine, G. W. Lovejoy . . . . . . •  681 , 801 
Ditching machine, M. L. Kinlen . . . . . . . . • . . •  681,857 
Doll, R. C .  Purvis . . . . . . . . . . . . . . . . . . . . . . . . .  681 , 974 
Door, cellar, C. C. Schreiber . . . . . • . . . • . . • . .  681,985 
Door, warehouse, W. A. Cross . . • . • • • . • . . • .  681,953 
Draft or buffing rigging, R. D. Galla-

gher, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  681,880 
Drag or grapple, P. Rasmussen . . • . . • • . • • . •  681,733 
Driers, shirt hanger tor, W. M. Barnes . . • . .  681 ,074 
Drying apparatus, C. White . . . . . • . . . . . . . . .  681 ,942 
Dye and making same, brown SUlfur, Ep-

stein & Rosenthal . . . . . . . . . . . . . . . . . . . .  681 , 689 
Dyeing, etc., apparatus for, W. Mather . • • •  682,099 
Egg boller, F. Soady . . . . . . . . . . . . . . . . . . . . . . 681,936 
Egg tester, Bowers & Dool . . . . . . . . . . . . . . . .  682,023 
Electric cable hauling apparatus, H. B. 

Grinnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 681,600 
Electric circuit controller, H. W. Leonard . . 681 ,716 
Electric currents, means for controlling, P. 

Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  681 ,712 
Electric furnace, F. A. Kjellin . . . . . . . . . . . . .  682,088 
Electric light attachment, J. H. Rusby . . . . 682, 116 
Electric motor time regulator, M. M. Mov-

. shovltch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  682,108 
Electric .witch, W. F. Bo •• ert . . . . . . . . . . . . .  681 ,776 
Electric switch, C. F. Ziegler . . . . . . . . . . . . . .  681,943 
Electrical device., device for controlling the 

operation of, .E. Stockwell . . . . . . . . . . . . .  681,862 
Electrical lIu.h receptacle and plug, W. J. 

Newton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 681,725 
Electrical intercommunication, system of, E. 

A. Clark . ; . . . . . . . . . . . . . . . . . . . . . . . . . . .  681 ,951 
Electrical translating device., regulating 

and controlling, G. T. Wood . . . . . . . . . . . 681 , 768 
ElectriCity, developing static, R. V. Wagner 681 ,763 
ElectriCity meters, means for braking, F. 

Saldana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  681 ,835 
Electromagnetic apparatus, I.  G. Waterman 682,007 
Electromagnet., transmitting bodle. by 

mean. of, J. P. Swift . . . . . . . . . . . . . . . . .  681 , 999 
Electr(}type leveling maehine, C. Hur.t . . . .  681 , 964 
Elevator brake, J. W. Hickman . . . . . . . . . . .  681 , 790 
End gate, Harvey & Nieman . . . . . . . . . . . . . .  681 ,881 
End gate, A. L. Fo.ter . . . . . . . . . . . . . . . . . . . . 682,054 
Engine. See explo.ion engine. 
Engine exhau.t nozzle, W. W. Morrow . . . . . 682,107 
Engine., sparking igniter for ga., C. H. 

Wanee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 681,897 
Expan.ion bolt, C. H. Smith . . . . . . . . . . . . . .  681 ,817 
Explosion engine, Tuck & Wassmann . . . . . . 682,003 
Fans, .peed governor for, C. D. Kemmerer .  681,710 
Feed water heater and purifler, E. R. StU-

well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  681,893 
Fence machine, I .  Womack . . . . . . . .  ; . . . . . . .  681,767 
Fencing tool, wire, R. McCue . . . . . • . . • • • • • •  681,808 
Filter and cooler, beer, L. A. We.ton • • • • • •  681,841 
Firearm, automatic, G. Roth . . . . . . . . . . . . . . 681,737 Fire en�lne., device for lighting fires in, 

J. W. Heaney . . . . . . . . . . . . . . . . . . . . . . .  . 
Fire e.cape, C. A. Ives . . . . . . . .. . . . . . . . . . . .  . 
Fire extinguiSher, T. F. Handly . . . . . . . . . . . 

(Contmued 00 page 174) 

681,788 
682,082 
682,069 
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Fruit jar, A. H. Burdick .................. 681,871 
Furnact' door and defiector plate, Horspool 

& Kelly . .... . ......... ..... . . . . . . . . . .  681,701 
Fuse box, B. A. '"Vil SOll . ..... ... . . . . . . .. . . .  682,122 
Unme, '1'. H. U'Neill. .. ... ... .. . .. . . . . . . . .  681,925 Gallle, P. l-l. Crowe .. .... ... .. . . . . . . . . . . . .  682,041 
Game appal'ntus, G. U. Felter ............. 682,052 
Garhage, apparatus for destructive distilla-

tion of, Sewell & Segcr . . ... ..... . ..... 682,118 
Garment, G. W. Tomlin ................... 681,821 
Garment, J. G. S. Dey ... .... . . . . . . . . . . ... 681,955 
Gas hUl'ne,', J. H. Cliff et al. . . . .. . . . ... . . .  681,907 Gas bumer, Rostin & Szubcl·t. . . .. . . . . . . . . .  681,980 
Gas burner, E. Fouche .. .... ... . .  , ........ 602,055 Gas burner lighting device, E. 11'. Banfield .. 681,842 
Gas enginC', 1\1. 'V. Jamieson ...... 681,704, 681,705 
Gas generator, E. B. Cornell ............... 682,039 
Gas lighting apparatus, safety device for 

automatic electric, H. C. '1'hompson ... 681,754 
Gas, making, E. B. Cornell ................ 682,038 Gas retort, B. B. Cornell .................. 682,040 
Gasket cutter, J. F. Austen ............... 681,945 
Gate, H. H. Hillerson... ......... 682,075 
Glass, apparatus fOl' making corrugated, 

C. C. Hartung ....................... 681,787 
Glass, macbine for rolling configured wire, C. C. Hartung . . . . ...... .......... . 

Go-cart, O. W. Siebert . . . . ..... . ......... . 
Gold from ores, etc., extracting, G. GroUet. 
Grain drill hitch, C. B. Pelton ........ . .. . 

Grindstone, portable, C. H. l1'crguson . . . .. . 

Grubber, C. S. Douthat. 
Guns, field carriage for quick firing, K. 

Haussner ...... ....... .. .. . .... � ... . . . . 

Hail' crimper, W. G. Jackson .. ... . ... .. .. . 

HaUle clip, Chrysler & Parker . . ... . ...... . 
Handle for washboilers, etc., Z. rr. Hall .. . 

Harmonica, E. Strieffier ............... . 
Harrow and crusber, combined, J�. S. Gordon 
Harrow and plantcr, combined, J. 1-1. Alex-

681,786 
682,119 
682,061 
681,970 
681,879 
682,048 

682,072 
681,827 
681,680 
682,064 
681,753 
681,849 

ander ..... ... . .... .... ... .. . . . . .. . . . 681,944 
Harvester, corn, J. W. Carlisle .. , ......... 68],777 
Harvester, COl'n, J. F'. StHlIsmith . . . ........ 681,818 
Harvester cutter, adjustable, P. L. Sheplcr. 681,815 
Hat dyeing apparatus, J. W. 'Vigner ....... 682,010 Hay elevator track, .J. Ney ......... ... . ... 681,810 
Hay fever disk, "'. R. Wilson ............. 682,123 
Hay loader, J. Dain, Jr ........... . ... . . . .  681,778 
Hay rake, C. BlackwelL .................. 682,132 
Headligbt or lantern, hunter's, G. W. Stock-well .... . . .... . .. . ... . ......... .. . .. . 681,996 
Heel support, hygieniC, W. Galloway ...... 682,141 
Hinge pin, A. Clark ....................... 681,950 Hinge, separable, C. Hartmann . . • . . . . . . . . .  682,071 
Holdhack, J. C. Joyce ........... ... . . . .... 681,708 
Horse blind, safety, Connt:rth & Rothweiler 681,682 
Horse detaching appliance, E. R. Richards. 681,734 
Hub attaching device, C. Miller ............ 682,105 
Hub cap, vehicle, O. C. Knipe . . . . . . . . . . • . .  681,966 
Hydrant. O. L. Whiteman ................. 681,901 
Hydraulic dredges, cutter head for,' W. J. 

Bradley . ... .... ............ ... .. . . . .  . Hydrocarbon burner, J. Graham .......... . 

Igniter, electric, F. A. Ruff .............. . 

Insect exterminator, Gillespie & Davis .... . 

Insect exterminator, N. A. Pollard . . . .. . . .  . Insect trap, S. A. Wright .. . ... .... . . ... . . 

Insulating wall, heat, B. A. Stevens . . . . . .  . 

Insulator, H. Traun ...................... . Jar and jar cover, M. T. Myers., ......... . 

Key ring, F. J. Swanson . . . ... . . .  . 
Knob, door, W. H. Taylor . . . .. . . . . .. .... .  . 

Lamp, arc, J. C. Mayrhofer . . . . . ....... .. . 

Lamp burner, G. T. Brown . . . . ..... ...... . 

Lamp, electric arc, D. Higham (reissue) .. 
Lamp, electric incandescent, P. A. Gibbins. 
Lamp shade bolder, W. C. Rockwell . . .. . . . 

Lamps, fiasher for electric, C. Slusser. 
Leaf turner, G. E. Adams . . . . .. . ... .. .... . 
Leather dreSSing machine, A. F. Jones .... . 

682,024 
681,782 
681,73!) 
681,825 
681,859 
681,772 
681,938 
681,757 
681,885 
681,894 
682,000 
682,101 
682,134 

11,930 
681,692 
681,814 
681,992 
681,773 
681,856 

Leather, etc., machine for cutting, H. Par-sons .. . ... . ......... . . ......... 681,811 
Leather staking machine, '1'. Dawson ...... 681,909 
Liquid holding vessel, W. D. Craig .... . . . . 681,952 
Locomotives, etc., tender for, C. Vanderbilt 681,760 
Loom jacquard mechanism, W. Paton ...... 682,115 
Loom, weft replenisbing, P. Clement ....... 682,034 Loom weft replenishing mechanism, Baker 

& Kip ....................... . 

Loom, witch, E. E. Brown .. . .. . . . . . . . . .. .  . 

Lubricator, G. F. Godley . . . . . . . . . . . . . . • . . . .  

Lunch box, heated, B. R. Skinuer .. . .... . .  . 
Lung protector, A. Mignault . . . • . . . . . . . . . . .  

Mall box, W. H. Walker ...... . . . .. . .. . .. .  . 

681,905 
681,869 
681,848 
681,991 
681,806 
682,005 

681,799 
681,872 
682,018 
681,741 
682,089 
682,026 
681,845 
681,762 

Manhole frame and covel', W. O. Stecle, 
681,004, 681,!)95 

Match igniting composition, Landin & Jer-
nander . . . . . .. . . . .. . ... ........ .. .  . 

Match splint caniel', A. N. Calkins .... . .. . 

Meat tenderer, F. H. Allen ............... . 

Mfodicament device, G. Schirmer . ... . 
Medicinal electrode, O. L. Leach ...... ... . . Mptal pipe, wrougbt, R. Bungerotb . ...... . Mf'tal 'working machine, W. S. Davenport .. . Metpr box, W. Volkbardt. .. . . . .. . . .. .... . . Milk, making substitutes for motbers', J. 

Meycn berg ........................... 682, I 9� 
l\:1ining cage chair, Beck & Caynor ....... 681,675 
Mold fOl'ming apparatus, sand, J. B. Nees-

ham ...... .................. ........ .. 682,113 
Mower or harvester cutter, P. L. Sbepler . . . 681,816 Mowing machine, I. E. Groom . . . . ........ .  682,143 
Mowing 01' reaping machine, C. Andresen ... 682,]24 
Musical instrument, automatic, J. A. Weser 681,764 
Musical instrument, electrical, R. L. Venuto 681,939 Musical instrument keyboard, J. P. H. 

Adams . . . . . . . . . . . . . ......... 682,014 
MusicHl instrument, mecbanical, H. Thorens 681,895 
Musical notation, J. H. P. Adams .......... 682,015 
Muzzle, animal, G. P. Cooley .............. 682,036 
NHiI g'mb, P. J. Bennett .. . ... . ... . . . . . . . .  682,021 
Necktie attachment, G. C. Spangler .. . . . . . .  681,749 Nest, trap, E. St'·etch ..................... 681,753 
Nippers, B. L. Toquet.  .. . . . . .. . ..... ...... 681,756 Nut lock, G. R. Kennedy . . . . . . .. . ... . .. ... 681,711 
Oil can, F. B. Grimshaw .................. 682,060 
Painting machine, tin, J. E. Flitcroft . ..... 681,961 
Pupel' cutter, 1'011, .T. R. Sea'vright. . ....... 681,745 
Paper slitting machine, G. "T. Hnmhlet ..... 682,068 
Pattl'rll rollers, manufacture of, E. Offen-

bactwr . . . . . . . . . . . . . . . . . . 681,727 
f'a VI!ment, brick 01' block, C. K. Porter ..... (,l81,834 
Pl'at into compact non-fibrous substances 

for usc as fu('l, machine for converting, 
Green & Martin . ... .. .... . .......... . 

Perambulator, F. Genzlinger .. ....... . . . . .  . Phonogral)h reproducer, E. E. Russell ... . . . 
Photograpbic lens, H. L. Aldis ............ . Photograpbic p] ate holder, A. C. La May .. . Piano player, electric, T. B. Powers., .... . 

Pianoforte key, C. R. S. J. Halle ... . .. . . . 

Piano string plate, C. R. S. J. Halle ...... . 

Pianoforte wrest plank, C. R. S. J. Halle. 
Picture frames, removable back for, B. 

682,059 
681,911 
681,981 
682,017 
681,920 
681,730 
682,065 
682,067 
682,066 

Jaco bson ............................ '. 681,703 
Pin. See cbatelaine p in. 
Pipt' ('onnpctiDl1, W. roo Delehanty . • • • . • • . .  Pipe jointer, S. M. Neff .................. . 

Pipe stoPPPI", E. De Carlo . . . . . . . • • . • • . . . . .  

Pipe wrench, F. P. Galvin . . . . . . . . . . • • • • . .  

Planer, double p]aten, F. R. Patcb . . . • • • . • .  

Plantf'l", corn, C. Y . . Jared . . . . . . . . . . • • • • . . .  

Pl:wtf'l', corn, J. W. Toby . . • • . . • . . . . . . . . •  

PlanteT', corn, J. E. Swonson .............. . 

682,046 
681,809 
682,045 
681,910 
mn,926 
681,795 
682,120 
682,154 

Planter, wireless check row corn, J. E. S,vonson . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  682,153 
Plu tforms, means for elevating, H. B. 

James ............................... 682,183 
Plow, S. Bf'bringer . . . . . . . . . . • • • • • • • • . • • . . •  681,677 
Plow, riding, J. W. Brown . . • • • • • • • • • • • • . •  681,948 Pneumatic hoist, W. S. Halsey ............ 681,�5� 
Poke, animal, M. F. ·E11Is . . . • . • • • • • • • . • • . .  682,049 
Pole cap, wagon, W. H. Curts . . • . . • . . . . . . .  681,875 
Powder, making explosive, C. H. Coy .. . .. .  681,908 
PI'f'ciollS metals. electrolytic apparatus for 

f'xtr3cting, Tatro & Deltus ..... . ... ... 682,155 
Prf's�ure rf'ducing apparatus, F. Kaeferle. 682,085 
Printing press guard, automatic, T. C. 

FOR LIGHT AND MEDIUM WORK 
this new 14 inch 

,-B. F. BARNES 
Uprig1Jt Drill is the best tool made. 

Substantial, well built. up to date. Tbe 
driving power is strong a.nd positive-the 
�T�·���R ��g� gfil�i���

e
t�

a
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:ng matter on request. 
B. F. BARNES COMPANY, Rockford, III. 

----------------

TOOLS 
FOR MECHANICS. � Send for Free Catalogue No. 16 B. (/f:)t 

The L. S. Starrett Co., Athol, Mass., U. S. A. 

Asbesto
Metallic 

���""'��I�A"0� ··�� Pack"lngs ---� 'fRAI)£ MARK • ..,. 

SHEETING, GASKETS. TAPE and PISTON PACKINGS. 

ll;X:�urfc
a
��;�

e �h��'if:j��U%:ni�l�s e��l�e�,��aL�t.
or 

C. W. TRAINER MfG. GO., (Est. 1874), 88 Pearl St .. Boston, U. S. A 

D L HOLDEN 
REAL ESTATE. TRUST BLDG PflILA, PA 

RSEC'EALED ICE MACHINES 
SEE rlRsT PI\ E S(lE.Nllfl( AMERICAN SE.PT. 2 139q 

If you want the best CHUCKS. buy Westcott's 
Little Giant Double Grip 
Drill Cbncks, Little Giant ...:;::;;;;;;;f1I,'I\ii ..... 
Drill Cbucks Improved, 
Oneida Drill 
Cb ucks, Cut
tin�-off 
Chucks,Scroll 
Combination 

Latbe Cbucks, Geared 
Combination Latbe Chucks. Plain Universal Lathe 
Cbucks, Ind'!J:!endent Latbe Chucks. Made bI_ 
Westcott Chuck Co., Oneida, N. Y., U. S. A. 
Ask for catalogue in Enghsh. French, Spanish or German. 

FIRST PR1ZE AT COl.ITMBIAN EXPOSI TTON. 1893. 

Those Who Have 
once experienced the delicious 

comfort, cleanliness and dryness 

of Dr. Deimel's Linen-Mesh Un

derwear will never go back to 

poison-laden woolens, sodden 

night and day with perspiration, 

All genuine Dr. 

DEIMEL Under-gar

m e n  t s bear this 
Trade-mark. If you 

cannot obtain them, 

write to us. 

Bool£let and samples 
of the cloth free. 

The DeimeI Linen·Mesh System Co, 
491 Broadway, New Ym·k. 

SAN FRANCISCO, CAL., III Montgolnery St. 
WASHINGTON, 728 FiftEenth St., N. W. 
MONTREAL, CAN., 2202 St. Catherine St. 
LONDON, E. C., 10-12 Bread St. 

50 YEARS' 
EXPERIENCE 

Anyone sending a sketch and descriDtion may 
quickly ascertain our opinion free whetber an 
invention is probably patentable. Communica. 
tions strictly confidentia1. Handbook on Patents 
sent free. Oldest a�ency for securing patents. 

Patents taken throug-b Munn &. Co. receive 
special notice, without cbH.r!!e. in tbe 

Sci¢ntific Jlm¢rican. 
A handsomely illustrated weekI,. J�arJZest cir· 
culation of any scientific jourmLl. Terms. � a 
year; four months, $1. Sold by all newsdealers. 

MUNN & CO,361 Broadway, New York 
Branch Olllce, fi2a Ii' at... W IlllhiDKton. Do c. 

Dexter ............................... 681,954 
Propelling lDechaulBW, vessel. C. D. Jenkins 681,706 I 

Propulsion of vessels, H. li'. Burgess ....... 682,027 
Pulverizer, Schoellhorll & .dlbrecht. 681,983, 681,984 
Pump, lillUid, '1'. B. MOOD • • • . . • . • • • • • • • • • •  681,807 
PUmlJiug apparatus, G. A. I(rohn . . • . . . . . • .  681,828 
H.ail jOlUt, 'tV. A. McKnight. . . . . . . . .. . . . . .  682,112 
H.ail splice nut lock, A.  H. Armstroug . . . • •  681,004 
Hailway frog c1allll}, U. B. DOlllleUy .. . . . . .  682,106 
ltail\ \"ay rail frog, I·'. C. A ndersou .... ... . .  681,903 
ltail\\"ay Signal, electriC, H. T. Gibbs ...... 681, 7�O 
I{.ailway switch, J". 'N. Gordon .. . .. . .. . .. . . 682,058 
ltailway switch, street, I,'. U. �with .. . . . .. 682,151 I{ailway tic, A. Williallls . . .. ..... . . . . .. . . 682,Oll 
Itailway tl'ack appliance, J. ,.y. :stephenson. GS1,S20 
ltaiJ\\"ay track lifting jack, G. F. Bentley .. 6/:)1,775 
H.ailways, systelU of bonding or jointing 

rails ill, L. A. I"arnct . . . . . . . . . . . . . . . •  682,051 
ltamlUer, rucchauical, R. Matthews . . . . . • . .  682,100 
lteclinillg chair, G . .L". �mitlJ ....... ; . . . • . .  081,889 
I-tefl'actory materials, manufacture of, R. 

J. 1,'ris,vell . . . . . . .. ... . .. ... .. . . . .. . .  . 

I-tefl'igcrutor slJeIf support, C. P. Collin ... . 

ltcgistcl'ing cbair, .:shuart & Thompson . . . .  . 

ltegistel'ing device, H. Goldman .. . ... . . . .  . 

�tibboll. shifting mechanism, C. Spiro ...... . 
Ribbon spool and ribbon, M. l\ierk .. . . . . . .  . 

l{.iveting machine, Curney & Gorton .. . . . . .  . Hi vets 01' clamps, machine fOl' forllling and 
fastening, L'. Kaulfersch . . . . . . .. . .. . . . 

Rosette, H. '1'. Paiste . . . . . . . . • . . • • . . . . . . •  

Rotary engine, J. ,,y. Hicks . . • . . • . . . . . . . . .  

Rotary engine, A. E:itcllen ... . .. .. . . . . . . . .  . 

ltotary cngine, L. (j. Maltby . . . . . • . . . . . . . . .  

Rotary engine, Hestand & Matthews . . . . . .  . 

682,140 
682,035 
681,989 
681,781 
681,892 
681,719 
681,873 

681,709 
682,114 
681,914 
681,919 
681,923 
682,073 
681,843 Rotary motor, J. T. Copitborn . . . . . • . . . . . . .  

Rug stretcbing and drying apparatus, A. S. 
Lyon ................................. 681,922 

Sadiron., E. 1<' 'rolman .................... 682,121 
Saddle, harlless, G. Walker ................ 681,940 :Saud blast macbine, A. F. BardwelL . . • . . . .  681,867 
:Sand shield, L. T. Penn ................... 681,729 
Sash balance, 'Vallace & Hilton, 

681,863, 681,864, 681.866 
Sash racl .. , 'Vallace & Hilton . . . . . . • . . . . . . .  681,8('-,5 
Scale removing device, G. "'. Dean . . . . . . . .  682,044 
SCissors, 1. l!ostleth wait . . . . . . . . . . . . . • • . . . .  681,972 
Scissors alld comb for barbers' use, com-bined, J. :sansone . . . . . . . . . . . . . . . . • . . . .  

Scraper, wlleelcd, T.  R. McKnight. . . • • . . • •  

:Screen. See window or door screen. 
:Sealing vesels, means for safely, A. A. Low 
:Sewell articles, ovcrscam for, B. B. Allen, 

681,669 to 681,671 
Sewing machine buff wheel attachmcnt, J. 

H. Green ............................ 681,783 
:Scwing machine, ovcl'searuing, A 

.
• Rontke .. 681,735 

:Sewing lllachine throat plate, Dodge & 
Wilson ............................... 681,956 

FLY P AP E R S. - FORMULAS FOR 
Sticky li'ly Papers are contained in SCIENTIFIC AMERI
CAN SUPPLEMENT Nos. ] (1;,)7 and 13�4. Each issne 
contains several receipes. Price 10 cent.s each, from 
this office. and from all newsdealers. 

PRECISION M aD E�
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� I F R E E to small prf'cision 
model work, and full par
ticnlars concerning the 
only machine of this cbar� 
acter ever put upon the 
market, which combines a 
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at a moderate price. Circulars on ap� 
I plication. 

. �lU881�bl\�:lfst��., �or�lc�3�iN�11'1�88. 

�8u USE GRINDSTONES P 
If so we can supply you. Alt sizes 
muunted and 1I1111101lJlted. always 
kept in stock. R�memoel', we make 9 
specialtyof selecting stone::! for a]1 spe
cial purposes. :ar Ask for cataloQue. 
The CLEVELAND STONE CO. 

"i;1iI.:!liI�� 2d Floor. Wilshire. Cleveland. O. 

" 
SewiI.g macbines, alternating pressel' for, 

DielJl & IIelllleb . ... . . . . . .. . . . . . .. .. .  . 

Shadc machine, window, E. Hetherington . .  

:Sbaft coupling, H. E. Smith . . . . . . .. . ... . .  . 

.:sllips, device for braking the speed of, L. 

681,684 GASOLINE 
682,074 ENGINES 
681,861 are remarkable tor 

Lacoste ....... . . .. . . . . .. . .. . . . . . . . . . .  681,713 Shoe, G. S. Wehber ... . .. .. . .... . . . . . . . . . . 681,898 
:Shoe grade climbing attachment, J. E. 

Fenno ............................... . 

Shoveling device, power, C. S. Westbrook . .  

.:sifter, cinder, M. Krebs ... . . . . . .. .... . ... . 
Soie uutting macbine, J. R. Scott .. 681,836, 
Sound records, machine for leading, E. R. 

Johnson . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  

Sparking plug, Ricard & Gary . . . • . . . . . . . • .  Spectacle fmme, T. V. Kiernan • • . . . . . . . . • .  

:Speed mecbanism, variable, A. I. Jacobs . . • •  

Spillning tool, R. !i'lanigan . . . • • • . • • . . . . . . .  

StUlllP will, F. B. Pettengill ............. . 

Stanupipe, water, M. 1\1. Moore . . . . . . . . . • . •  

Bteam OI' gas motor mumer, C. Loper ..... . 

�tcam trap, J. J. Lawler . . . . . . . . . . . . . . . . . •  

Stove, lamp, H. M. Crider . . . . . . .  , . . . . . . • . .  

Street sweeper dust trap, A. A. Clough ..... 
Sucker rod eleva tor, C. 1\1. Spink . . . . . . . . . •  

Sulfuric anhydrid, making, 'V. Hasenbach .. 
Surgical dresing packer, J. E. Lee ........ . 

681,959 
681,941 
681,798 
681,837 

681,918 
681,977 
681,797 
681,702 
681,960 
681,858 
682,106 
682,096 
681,830 
682,130 
682,15G 
681,937 
681,698 
682,090 
681,975 
682,043 
681,924 
681,824 
682,032 
682,110 

:Surgical instrument, J. N. Ranger . • . . . . . . .  

Suspender attachment, L. Dahl. • • . . . . . . . • •  

Suspcnders, A. R. Miller . . . . . • . . • • . • . . . . . . .  

Switch mechanism, C. F. Gay . . . • • • . • • . . . . .  

Switch turner, E. B. Clark . . . . . . . • . • . . • . . .  

Syringe, J. l\iurl'ay . . . . . . . . . . . . . . . . . • . . . . . .  

'I'ack macbine feeding mechanism, li'. A. 
Snell . . . .. . .. ... .... . . . . ... .. .. . .. . . . .  681,935 Tank, Wallace & Isaacs . . . . . . .. . ...... ... .  681,822 

Tanks for gasolcue or the like, supply, A. 
H. Wolyn ............................ 681,902 

Teeth separator, 'V. J. tVorsley ........... 681,770 
Telegraph switchboards, connecting plug 

for, J. A. Bowen ..................... 681,868 
Telegraphic recording apparatus, J. I,'. Skir-

row . . . ...... . . . . . . .. . ..... . . . . ... . . . .  681,932 
Telephone apparatus support, E. E. Ries . . . 681,812 
Telephone call bell, C. E. Scribner ......... 681,744 
Telephone exchange appara tus, A. B. Stet-

son .. ....... ... . .... .. . . . . . . . . . . . ... .  682,152 
Telephone exchange system, J. L. McQuarrie 681,724 
Telephone exchanges, service meter' for, C. E. Scribner ....................... 681,860 
Telephone line switchboard, Scribner & Mc-Berty . . . . . . . .... . .. . . . . . . . . . . . ... . . . .  681,743 
Telephone lines, connection counter for, C. 

E. Scribner .......................... 681,742 
Telephone switch apparatus, L. M. Ericsson 681,878 
Telephonc system, series, C. A. Casperke .. 682,030 
Telephone transmitters or other apparatus, 

support for, E. E. Ries ............... 681,813 Temperature indicator, electric, F. L. Job-
son . ... . . . .. . . . . ... . . .. . . . . . . . .. . . . . .  682,084 Thill coupllng, G. W. Lester ... . . .. . . . . ... .  682,091 

'l'hreshing macbine band cutter and feeder, 
1.'. L. Cummings . . . . . . • . . . . . . . . . . . . . . . .  

Ticket, railway season, G. A. MerrilL . . .. . 

Tile, fioor, G. H. Bennett . . . . . . . . . . . . . . .. . Time recorder, workman's, Brook & Gaunt. 
Tire, cushion, E. Germain .. .. .. . . . . . . . . .  . 

682,042 
682,102 
681,946 
682,133 
682,O�7 
681,759 Tire tightener, A. Vandandaigue . . . • . . . . . .  Tires to wheels, secul'ing elastic, W. F. 

Williams ............................. 682,012 
Titanium compounds, prodUCing, H. Spence. 681,993 
'l'race fastener, J. C. Johnson .. . . . . . . .. . . .. 681,855 Track sandel', C. B. Nicbols ............... 682,150 
Track sanding device, W. H. Kilbourn ..... 681,796 Tramway, aerial wire rope, J. H. Mont-

gomery ............................... 682,149 
Trap. See fish tmp. 
'l'rap, O. Huffman . . . . . . . . . . . . • . . • . . . . . . •  , . 681,791 
Tree protector, C. A. Cbisolm ............. 682,031 
l.'rolley, H. Smith ......................... 681,933 
Trolley arm for electric cars, J. F. Snow . . .  681,89] 
Trolley contact, underground, J. S. Garzousi 682,056 1.'ruck, elevating, H. T. Liter . . • . . . . . . . . . .  682,095 
Tube boiler, L. SerpoJlet. ................. 681,746 
Tufting cushions, A. Freschl . ............. 682,139 
'l'wine cutter, F. A. Richardson . . . . . . . . • . . .  68],978 
'rype writer, L. Schlesinger ............... 681,930 
Type writer, C. II. Bell . ... ... ... . . . . . .. . . 682,020 
Type writer, electric, G. H. Ennis . . . . . . . .. 68],957 
Type wl'iter, portable, A. C. Ferguson ...... 682,137 
�ype writing machine, Stickney & Gabriel-

son ..... .. .... ... .. .. . .. . .. . ... . ..... 681,750 
Type writing machine, L. P. Diss .. . . . . .. .  681,846 
Valve, C. E. Huxley ...................... 681,794 
Valve actuating device, T. W. Snow .... .. .  681,890 
Valve, gate, O. L. vVhiteman ............. 681,900 
Valve indicator, O. L. Whitemall ......... 681,899 V�lve, induction, C. W. Kersteter .......... 681,883 
Valve, main stop, F. Schumann ............ 681,986 Valve, pumping engine, G. A. l(rohn .. . . .. 681,829 
Valve,. stop, F. Schumunn ................. 681,987 
Vapor burnel', W. Mitchell ................ 681,833 
Vapor burner, incandescent, T. Gordon, 

681,851, 
Vault, grave, G. 'V. Murray , . . • . . . . . . . . . . .  Vehicle, motor, J. C. Wood ............... . 
Vehicle spring support, A. 'l'rovaton . ... . . . 

681,852 
682,]09 
681,769 
682,001 

Vending apparatus, coin controlled, M. F. 
Price . . .. . . . . . . . . . .. . . .. . . . .. ... .... . .  681,731 

Vending machine, automatic, W. Dyer .... 681,686 
Vessel construction, E. E. GoulaetI . . .. . . . . 681,962 
\,ibl'a tion or tremor, base frame for absorb-

ing, G. Middleton ...................... 682,104 
Voting machine, L. W. Luellen .... 681,802, 681,803 
'''agon bolsters, combined standard and log 

block for, J. N. Hudson .. . . . . . .. . . .  . 

"Tagon, dumping, C. S.· Phal·is . . . . . . . • . . . • .  

'Vasher making machine, H. C. Hart . . .. . .  . 

Washing machine, ,"V. J. Everett ......... . 

Washin� machine, W. J. Potter .. .. . .... . .  . 
Watch bolder, safety, Bee & Campbell .. . . 

'Vatch protector, A. Almqvist et al. ....... . 
Watcbes, cannon pinion for, O. F. Teed . .  . Water gage, F. Collewuie . . . • . . . . . . . . . . . . .  

Water heater, J. G. Harvey . . . . . . . . . • • . . . . .  

Water motor, E. D. Mackintosh .......... . 
(Cont'lnued on paoe 175) 

682,080 
681,927 
682,070 
681,958 
681,973 
681,676 
682,019 
681,839 
681,681 
681,697 
681,805 

SllllPLICITY 
and ECONOJlIY 

Write for P·1""ices. 
Olds Motor Works, 

lil2B.Te1f. Ave .. 
Detroit ... Mich. 

REVERSING STEAM TURBINE.-PAR-
son's recently perfected turbine for boats. I1Justrations 
sbowing details. Contained in SCIENTU'IC AMER1CAN 
����ffl
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cents, by mail, from 

Using Natural Gas, 
('oal Gas, Producer 
Gas. and GaSOline di
rect from the tank. 

GAS ENGINE 
IGNITERS 
for Marine, Stationary and 
AutomObile engines. Will 
save their cost many times 
over in one year. 

Write for Circulars. 
The Carlisle & Finch Co., 
233 E. Clifton Ave., Cincinnati, O. 

1 to 40 H. ·P., actual. 1��§§�����f The Springfield � 1111-1 · Gas Engine Co. - � 
21 W. Wasbington St · 

Sprinll'field, O. 

�@ � J �!r�t�!o�!!�t��! U less lt Includes the famous 

STILLSON WRENCH 
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are drop-forged. Once tried, it is always used. It has 
m�ny �mitationB .but. no equals. See explanatory cuts. 
PrlCe hst on applIcatIOll to 

WALWORTH MANUFACTURING CO., 
128 TO 136 FEDERAL ST., BOSTON. MASS" 

THE OBER LATHES 
For Turning Axe, Adze, Pick 
Sledge, Hatchet. Hammer, Au
ger, }I'ile, Knife aud Chisel Han
d leB, Wh i m etrees, Yokes, Spokes, 
Porcb Spindles, Stair Bal usters 
Table and Cbair Legs and otber 
irr'3:guJar work. 

Patentea. Illr Send jor Circular A. 
The Ober Mfg. Co., 1 0 Bell St., Chagrin Falls, 0., U.S,A. 

METAL POLISHES.-FORMULAS FJR 
Putz Pomades. Pastes. Liquids, POWders and Soaps. for 
poliBhin� metals, are contained in SCIENTU'IC AMERI
CAN SUPPLEMENT Nos. l·.!�n. l'lSS and I�S9. 
Price 10 cents each, trom this office and all newsdealers. 

The 
Fastest, Simplest, handiest, most pTactical and durable low-priced cal-

�1!��:�fie�l,lDf�;d�s. NEa:il;,i11:�n��:1\:::� :i�lf����l!�' S!�!S'ti���Y:�::: mouey, and . 
QUICKLY PAYS FOR ITSELF 

Ensures accuracy, Teleases from mental strain. Adrls all columns simultaneously. Capacity 999,999,999. Price $5.00 prepaid. Descriptive booklet FREE. Agents wanted. 
C. E. LOCKE MFG. CO. 26 Walnut Street, Kensett, la. 

"'_ .... po., �f 
12=inch Pipe Cllt off and 

�.� - 1 Threaded with ease hy one � man ami a 

, .�_,{). FOR BES 

. -��� P�m���l, iZ<'�IT�,,§Tg��, 
..• . . pas\". :;oHI lur Cota/(J(/Ill". 

�1.\( H'�E "''' :;1). THE CURTIS & CURTIS co .. 
H.IlI�t' ll·'� ill. I;, c, L 6 Gardf'n St . . Bridgeport. Conn. 



Languages Taught by Mail 
with f,lIc aid of t.he phollo.:raph. Only successful 

method. Specially written 1. c..:. 8. 
. Textbookl'J teach you to read and 

understand the language. 'fhe na-
t
iti: i��������J��d �ll�����l \t�� 
graph, teaches the exact pro
nuncIation . . French, Spanish 
or Gennan. Circular free. 
International {lorrespoodeaee 

ebools, Box 94-2, Seraoton, Pa. 

ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 
.. CAN I BECOME AN ELEC

TRICAL ENGINEER?" 
\Ye. t� ach I<:::lectrical Engineering, Electl"lc Li�ht.il lg', 

ElectrLc Railways, i\lechanical EngineerinO", Steam Eng-i
!leering', Mechanical DrawilljZ". at your h�mp. by m all. 11lst.itut� indorsed by Thos. A. Edison and others. 
ELECTltICAL ENGINEEU INSTITUTE, 

Dept. A. 240·242 \V. 28<1 St .• New York. 

WIRELESS TEL.I!;GRAPHY.- SCIEN-
TU'Ie AMERICAN SUPPLEi\'-l:��'r Nos. 1 �1 a. 13�"", 
1 ;I·.!� and 13·l9. contain illustl'atpd articles on this 
subject by G. "Marconi. Additional iJlustrated articles 
by other authors are contained in SCIENTIFIC AM ERI
CAX .sUPPLEl'I1EN'l' Nos. 11 �4. 1131.11'7, 1 In'..!, 
t,.! 11, t,..! 1�, 1219 and 130". 1.'bese papers con
STitute a valuable treatise on wireless telegraphy. Price 
10 cents each from this office. and all newsdealers. 

• •  IN • •  

ELECTR.ICAL, MECHANICAL 
AND STEAM 

ENOINEERINO, 
HEATINO, VENTILATION AND 

PLUMBINO, 
MECHANICAL DRA WINO. 

To secure a few representative students 
in all parts of the country, the Trustees 
of the American School of Correspond
ence offered a short time ago to award 
a limited Dumber of Free Scholarships. 
This offer is to be 

WITHDRAWN 
Septetnber 30, 190I. Applications win 
be considered in the order received 
until that date. 

AMERICAN SCHOOL OF CORRESPONDENCE. 
Chartered by the CommonwelJth of M&IIs&chll.ett't 

Boston, Mass., U. S. A. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-rrhe utilization of 110 volt 
p.lectric circuits for small furnace work. By N. Monroe 
Hopkins. rpbiti valuable article is accompanied by de
tailed working drawings on a large scale, and. the fw'
na�e can be m,lde by any amateur who is versed in the 
use of tlools . . 'rhis article is contained in SCJEN't.IF1C 
��� �����Ab� t�tN�L&Mto���r�'rla��:y, :��

e
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or by any bookseller or newsdealer. 

W E L L DRIL�ING 
Machmes 

Over 70 sizes and styles, for drilling either deep or 
shallow wells in any Kina of soil or rOCk. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

- WILLIAlllS BROS., Ithaca, N. Y. 

PERFECT - PUMP - POWER. 
is attained only in the 
TABER ROTAR Y PUMPS 

They are mecLanical, 
�imple and d\lrable.Will 
pump not or cold fluid, 
thin or thick. Requires 

no skilled mechanic Most 
power at least cost. All parts 
interchangeable. Made of 
iron, steel or bronze. Can be driv�n by belt, motor or en-
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Jo.��1ey}�W�ts�����#if�g�rl.�et S. A. 

A MAGAZINE FOR THE HOME MAKER 
NOW READY. 

Cbt • • •  

Scitntific Jlmtrican 
Building Edition 

VOL. 31. 

Beautifully illustrated with many views and plans of 
country houses, sea.siue cotta-ges, buugalows and other 
buildings, including some of the more important 
f\xamples of large city dwelHngs. The leading archi· 
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architectural subjects. 'l'he contributors to this new 
and ori,:z:inllol feature in arcbitectural journaJism in the 
current volume are MeSRrs. Bruce Price, W. A. Boring, 
Wilson Eyre. Jr. and H. J. Hardenburgh. 

' SPECIAL DEPARTMENTS: 

Monthly Comment on Timely Topics. 
Reviews of the Newest Books. 

Correspondence. Notes and Queries. 
Household Notes. 

Legal Noles. 
New: Building ,Paien� (Classified) 

Pdce.'ti,ound ,in 8tiff I:overs. $2;00. 
3OO,Ill'll-'trations, 120 P�e8. 

M;Ui'U-C: ,'&. C:O •• 

PIibJiStie.fS; , 361 Broadway, New York . 

� citutific �mtrican. 
Water, pudfyillg, C. Moujeau . ...... . ..... 681,884 
Water to basins of wasbstauds, etc., elec-

trical con trol of fiow of, 1. tj. 'Va tel'· 
man .. ... ... ... ... . . .. . . ............. 682,006 

Water tube boilel', :So 'l'hul'stCUSCll . . . . . . . . •  liSl,755 
Wave motor, D. �. GiUf'spic . ... . .... ... . tiSl,D13 
Weed cutter awl cuL'1l cultivatur, cOlUuillCt.i, 

Bradshaw & Tuuey ,... . (j�2,02G 
Welding mac!Jillc, tulle, \V. �. Gurtun . ..... USl,6V4 
Wheel, W. J. ll. Vel'beggell et ,,1. .. .. .. . 681,76] 
Willdiug lllachiue, J. O. Mc!-\.cull . . ........ (iSl,72:3 
Window, O. M. Edwarus . ... . ... . .. . .. . .... 681,688 
Window fastener alld lOCk, S. S. Zl'Iley .. . . (:)82,01;) 
Window tty eSCUl}e and closure, A. J. Collar G81,844 
Window 01' door SCI"(�en, O. BuITmall.... 681,7D2 
Wire cuttel', W. Clatwol"tby, ............... G82, 03;) 
\Vire fabl'ic macbines, fecLi wecbanism fur, 

Hoxie & Burnham ... ........ .. .... ... (:)81,9] 6 
Wire stretcher, J. R. Sevier ......... .. ... .. G81,747 
Wrench, A. H. F. Straub .. ....... . .. .... 681,751 
\Vl'ench, M. A. Ricbardson . ...... ..... ..... G81,979 
Yoke snap, neck, E. J. 'Villiams . . . . . . . • . . .  681,766 

DESIGNS. 

AdvertiSing device, ll'. Kumpfe ............ . 
Badge, J. W. Stewart .................... . 
Baling press folder, J. Kerns ......... , . .. . 
Battery plate, storage, J: B. Conrad, ..... . 
Boat cleat, J. F. \V. Schmidt .............. . 
Bottle, A. F. J ammes ..................... . 
Bracket, wu 11, R. C. Burton .............. . 
Brake beam, \¥. E. Symons ................ . 
Brusbes, etc.. back for. O. Leigh ........ " . 
BusbwbaCker or brusb scythe, R. Mitchell .. 
Button, R. C. HilL ...................... . 
Cabinet, merchandise, J. GabeL ............ . 
Carpet, H. W. Parton ........ .... . . 35,050, 
Cal'pet. G. J. Stengel. ................... . 
Carpet, 'V. Tbomas ...................... . 
Chair, rolling, n. E. Weisgerber ........... . 
Cigar or cigarettc holder, P. T. Sykes ..... . 
Desk, library table, G. Stickley ..... 
Drilling machine anchor, 1. "'untling. 
Easel, S. Hust,rava ....................... . 
Electric wire alld caule urHcket, U. A. 

Ricker . .... .... , ................ 35,02S, 
I;�iftb wheel lower mcmucr, H. A, Barnes . . 
Hammock body, l. E. Palmer ............. . 
Hub band, D. \V. CalL .................. . .  
lr:oning bOlll"ds, Lrncl�ct for combill;\tioll, C. 

E. Kenlledy .................. . 
Pan, cake 01' bread, ]1. Handy ...... , .... . 
Pen, ruling. II. C. King .................. . 
Picturc fnnne, A. Assm�lI1n ................ . 
Pocket crise, G. Rebmann ................. . 
Shirt waist former, ll�. Mawson .......... , . . 
Statuette, McCurdy & Embry ............ . 
Table. G. Stickle)' ........................ . 
Trace holder membf'r, J. S. Barclay ....... . 
Thill coupling, I-I. A. �lo'yel' .... . 
Truck, barrel, L. J. vVillcnbul'g ............ . 

TRADE MARKS. 

Agricultural implements and vehicles, cer-

35,047 
35,018 
35,039 
35,030 
<15,03] 
:�5.027 
35,042 
<15,033 
35,024 
35,038 
35,026 
35,048 
35.05] 
35,052 
35,053 
��G,O-!:J 
:�5,02D 
35,044 
35,032 
35,020 

35,020 
;m.037 
35,0-16 
30,036 

35,04] 
:15,040 
;{5,025 
35,021 
35,022 
35,040 
35,0]9 
35,045 
35,035 
35.054 
35,034 

tain named, Pioneer Implement Co ... . 37,028 
Antipyretic and ai1tiperiodic, Farbenfabri· 

ken of Elberfeld Co ................... 37, 011 
Beer, F. Scbring Brewing Co ... . . .... .... 37,000 
Blacks and colol's, Binney & Smitb . ... . ... 37,013 
Bone goods, certaiu named, Rogers & Hub-

. bal'd Co .. .... ........ . . .. ... . ... ... . . . 37,020 
Boots and sboes and leather for same, 

Rice & Hutcbins ..................... . 
Boots and shoes, men's, J. P. Smi th Sboe Co. 
Bread, C. Oak ............................ . 
Canned fruits, meats, and vegetables, ,,'. B. 

36,095 
:36,994 
37.004 

Cheatham .................... . ... . .. . 37, 006 
Cartridges, Selby Smelting and Lead Co ... . 37,022 
Cheese, butter, and prcparations of milk, 

K. l-loefelmayr ....................... . 
Cigarettes, A. Q. 'Ynlsll ......... . 
}1'lour, G. W. \Vcrtz ...................... . 
Flour, wbeat and other, Soutb Jcrsey Millers' 

37,003 
36,990 
37,002 

Association ... .. . .. . . .  .. .............. 37,001 
Girdles and stays fol' athletic. and negligee 

wear, bust, Classic Corset Co . . . . .. .. . . 36,992 
Graphite, Joseph Dixon Crucible Co . . 37,016, ;)7,017' 
Horseshoes, Goouluck Manufacturing Co ... . 37,027 
Incandescellt lights, parts tbel'eof; and man· 

tles, cbimneys, globes, and shades there-
for, \Yelsbacb Light Co . .. . .. . .. .. .. . ... 37,023 

Incandescent mantles for gas or vapor ' burn-
NS. Stillwell Ligbt Co ................. 37, 024 

MediCinal prPI)Hration for sheep and cattle, 
S. Pettifcl" & Sells ............ , .. , . ... 37 , 01 2 

Metals, antifl'iction, National Metal Co . .. . a7,O]0 
Overalls, jackets, trollsers, and shirts, I-I. 

S. Laniel' ...................... il6, !l07 , 
Paint, American Lucol Co ................. , 
Paints, B. H. Kryger ...... , . ..... . ... ... . 
Perfumery. Fredf'rick Stearns & Co ...... . 

36,098 
;17.014 
37,015 
37.007 

Remedy for certain named diseasl's, C. J. 
Sbal'p & Co . ..... . ... . . . . . ... .. . ... .. .. 37.008 

Remedy for certain named diseases, Tillcturc 
Amal Manufacturing Co . . , ......... , .. , 37,00!) 

Sedative and tonic, respirator,\', I-I. S. Clark 37,010 
Sbirts, drawers, overalls, coats, and night-

gowns, 'Yeiss l\lanufactul'ing Co ........ 36, !l9G 
Sboes, W. Crawford .... . ... . ... ...... :16,003 
Spool cotton and tbread. H. B. Claflin Co ... 36.991 
Stamp, hand, B. H . .Joy . .... . .. . .. . .. . ... 37.02] 
SugUI', granulated, Lansing Sugar Co . . . .. . . . 37,005 
Toy huilding bricks, Hamburger & Co ..... 37, 018 
Vehicles except bicycles, mechanically pro-

pelled, American Bicycle Co ........... 37, 025 
Vehicles, mechanically propelled, American 

Bicycle Co.............. .. ... ........ .  37, 026 

LABELS . 

,. 

BTERBROOKSS��.! 
. . . Pens of any style-fine as a needle ISO VarietIes. For Sale by all Statzonet's. or broad as an artist's brush. 

Works, Camden, N. J. THE ESTERBROOK STEEL PEN CO. 26 John St., New York. 

ERFORA 
FOR ALL USES. MAOEAS 

HARRINGTON&KING PERFORATING 

PRATT & vVHITNEY CO. WARREN'S Natural Asphalt Stone 
HARTFORD, CONN. 

Surfaced Ready Roofing. 

Manufacturers of Small Tools, 
'ral)S, Dies, 11lilling Cutters. Etc. 

SmaLL Tool Department. 
Branch Offices' :\ew York, Boston, Chicago, Buffalo, Philadelphia. 

'l'he perfect ga� or gasoline engine, 
motor carriage or launch is equipped 
witb the 

Autosparker 
as Its sole means Of ig
nition. No Batteries, 
Belts or Switcues. 

'"V rite for cal,uJogue 
S. A. Address 
MOTSINGER DEVICE 
M'F'G CO .• 
Pendleton, Ind., U. S. A. 

'I'he surface is completed 
at tbe factory and does not require paintine. Our· 
able and economical. Com

i g n  ect wit bout tile help of skilled rOofers. 

fire-proof. Has 
edge. Genuine 

d asp bait. De· 
for applicatIOn 

Warren Chemical & Mfg . Co . , 85 Fulton St., New York. 

THE EUREKA CLIP 
'j'he most useful article ever invented 

tor the purpose. Indispensable to Law
yers, Editors, Student.s, Bankers, Insur. 
ance Companies and business men gen
erally. Book marker and paper clip. 
Does not mutilaLe the paper. Cau be 
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and notion dealer�, or by mail on receipt 
of price. Sample card, by mail, free. Man-
[!ia;
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" T4e Great DiscoYerg of t4e II Centurg," 
AS CHEAP AS COTTON AND BETTER THAN SILK. 

IS THE TRIUMPH OF RAMIE." 
I SELL TO THE HICHEST BIDDER 

a secret of a chetnical process for separating the bark and the gum and 
leaving the Fiber of Ramie free and beautiful without any kiad of IJlachinery. 

ON VVARRANT 
The Fiber is not bllrned. 

All this operation is nlade in one hour and a half at the 11105t, even supposing the Ramie had 
been cut t O to 20 years ago. It does not cost more than 2S cents to obtain one pound of Fiber. 

Address L. CASTI,Ll"A PORTUCAL, CUADALAJARA, MEXICO, P. O. B. No, 330. 

THE THOMAS A. EDISON, dR., INK TABLET 
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your 41�uj.!"j.!"ist doe� 1101 ha�ldle. our tablet!";. write us (!irCd. �:U�I]Jle box of p.i
)
{ht tablets and II gofd-lillished 

�ountalll .
I
Jen, whwh "dalls .for $1.410, !";ent, postpaid, on recelJ)!' of :J�Ic. If goods UI'I:! not as re

l
)resented, 

mone�t WI I be refunded. I-11gb class ag-ellt.s "'[tnle(l. Over 1.000 testllllonials from Hanks and arge busi_ ness ImIlS . TJlOl\JAS A. }:nJSn�, .JI�., CnE.MICA) .. CO., 
81-83 Stolle Street, New York, U. S. A. 

ICE 
;�a��1 /TYPE WHEELS. MODELS &..EXPERIMENTAL WORK. &MAl.1. MACH1"£RY 

NcvrlnE�.�E.TC. NEW -:� STENCIL WOR,",S 100 NASSAU S! N.Y. 

Cement Books. �g,;, �I':,.H:� ag��i���ti���
e
6'�� 

ment & Steel,5Oc.; Constitution of Hydraulic Cements,25c. 
Cement and Engineering News, 162 La Salle St., Cbicago. 

Experimental & Model Work 
Cir. &: a.dvicej'ree. Wm. (';'ardam & 80n.45-51 Rose St.,N. Y. 

NOVELTIES & PATENTED ARTICLES 
Manufactured by Contract. Pl1Dcbillg" Dies, Special Ma
cbinery. E. Konig-slow & Bra .. lSI �eneca St. Cleveland.O. 

A LARGE MANUFACTURING COM-
PANY in northwestern Germany wants a managing 
engineer to take cbarge of its dp.partment for the manu
facture of furnaces. who must be thorougbly famihal' 
with central heating systems. is able to improve manu· 
facturing facilities, design new models and make all 
calculations. He must be able to give satisfactory 
eviclence of liis familiarity with the installment (,f 
central heating plants. German� preferred. A t leH�t f. 
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salary desired, date when they can enter upon their 
duties to 

J. L., 70,460, 
Care of RUDOLF 1l10!,;8E, 

BE�tl,IN. 8. W., GERMANY. 

LIGHT MANUFACTURING &lXPlRIMlNTAL WORK 

"AI. Hazzards' Gold Seal," for cigars, 
Schmidt & Co . . . .. ..... .... ... .... .... . 8,641 INVENTIONS PERFECTED. "Ba��b 

B'(j"t .. ��': ru
.
b
.
be

." .. �
and� ... 

B: .. 
F .

.. 
G��d: 8,637 Accurate Model and Tool Work. Write for Circular. 

A-SHlETM£TALSTAMPING- PUNGHES&DIES. 
UTOMOBILESANO PARTSrOR SAME. 

,sPECIAL MACHIN£RY. INQUIRllS SOLICITtD 
.OTTO KONIG5LOW- 4 MICHIGAN 51 tLlVELAND,O 

"Barto's Pure Candies," for candy, C. C. PARSELL & WEED, 129·131 West 31st St .. New York. 
MODEL AND EXPERIMENTAL WORK. Bartgis & Bl'os ........................... 8 , 630 

"Bed Rock," for plan.es, Stanley Rule and 
Level Co ........ . ;, ...................... 8,647 

"Chalgonia," for a medicine, Le Compte . 
& Gayle Co ..... : ._ ... . .. ..... . .. .. . . ... . 8 .646 

"King Dodo," for Cigars, Schmidt & Co ... .. 8,640 
"Liver Ro," for liver tablets, I. 1\1. Adams 8,644 
"MO
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.. �1��� • •  ���:�' • •  ��� 8,636 

"Soapstone Slate PencUs," for slate pencils, 
'l'ower Manufacturing and Novelty Co . .. 8,638 

"Sole Comfort," for shoes, F. E. Mistrot, 
8,634, 8,635 

"20th Century," for 60ur, Medlin Milling Co. 8,643 
"Vin. Vigorans," for a medicine, Le Compte 

& Gayle Co . .... . .... . .. . . ..... . ..... . .. 8,645 
"White Wolf," for flour, Medlin Milling Co . . 8,642 

PRINT:S. 
"A Stoody LIght Makes a :Steady Hand," for 

Welsbach lamps,' A. Gratz . . .. . . ......... 392 
"Can't Fool l\Ie," for ,\\relsbach mantles, A. 

Gratz . ... ....... . .. . . ,. . ................ 394 
"Don't· Be' It." for "\\'elsbach mantles. A. 

Gl'atz ......... ... .. .. . .. . .. .. 395 
"Dr.· H. W. Davenport's Comhined Local and 

Systemic Tissue 'l'l'eatment for Pyorrhof'R 
Alveolaris," for a medicine, H. W. Davell-
pOI·t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397 

"Economy Is Wealth," for Welsbach lamps, 
A. Gratz ........................... 396 

"I Am Disgusted with Imitations," for Wels-
bacb mantleR, A Gratz ................... 393 

'4Makes Light Work," for We]shach lamps, 
A. Gratz .............................. , . 39] 

IIWhiting's Standarc1 Papers," for writing 
paper, Whiting Paper Co ................. 390 

A printed copy of the specification and drawing of 
any patent in tbe foregoing list, 01" any patent in 

. print issued since ] 863, will be furnished from 
this office for 10 Cf'nts. In ordering please state 
the name and number of the patent desired,' and 
'remi't'::"to<Mu'nn�& Co.', R61 BtoadwRy,··New ;Y:ork.· 

. � Canadian patents may now be 'obtahied by tbk in
'ventors ':for any of tbe'inventlons named in the'fo.re· 
going: 'Ust. 'For terms and further' 'Pattianlars 
address MUDD & Co •• 361 IiroadwllJ'.' New 1:ork.' 

MODELS & EXPERIMENTAL WORK. 
Inventions developed. Special Machinery. 

E. V. BAILLARD. Fox Bldg .. Franklin Square. New York.: 

Electrical and Mechanica) Instruments. Smnll Mach'y 
EDWARO kLEINSCHMIDT, 122 Fulton St., New York. 

VOLNEY W. MASON & CO., 

Friction Pulleys,Glutches&Elevators 
PROVIDENCE. R. I. 

FOR SALE OR ON ROYALTY. NEW DOMESTIC al'e equal to two ot 
� . . any other, because 

. Paten.t No. 656.131 . . A novelty. desl�ned as an advertlS' "they make botb mg deVICe or souvelllr, or both combmed. Of a character 

I 
h . n d 1 k that makes it � util�ty, referenc� an� cbeap ornament. SEWI N G MACH I N ES ;tit�� 

811 oc 
For cuts, speClHcatlOns and claims m patent and full . 
particulars. address PAUL E. WHITE, Colton, Cal. GENERAL OFFICES . 16 Exchange Place, New York. 

Trade l\lur� Copyr ighted. 

PREMIUM COODS ___ IIIIIIL. 
FOR EVERY LINE OF TRADE. 

We manufacture the well-k.l1own brand of h Eveready" E1ectric Light 
Novc1ties! whicb have become a standard of merit. Look for our trade-mark. Send 
for aUf new catalog of novelties m.d place your order early. Last year we were com .. 
pelled to refuse orders because they came too late. 

AMERICAN ELECTRIC NOVELTY & SUPPLY CO. , 255 Centre St., New York, U. S. A. 

? ? ? 
• • • 

What Do You Want To Buy? 
We can tell you where to buy anything you want. 

. W�te us for,.the addresses of manufacturers in ANY line of business. 
Novelti�" Special T oo1s;Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

MUNN ,&' CO •• pubUshen of the SCIENTIFIC AMER.ICAN. 361 BROADWAY. NEW'YOR.K. 



THE CHEAPEST � 

,-IS THE BEST 
or reverse it if you will�-it means the same. Saving in 

repairs, in delays, 
in expense of oper
ation, t e n d s  to 
make the 
WINTON 

MOTOR 
CARRIAGE 

actually the cheap· 
est of any on the 

PRICE $1 ,200. r:,
a
�t��g 

B
'1,�tt';,� 

built, better arraneed than any other macbine.' Strong, 
safe, speedy - al ways satisfactory. 
THE WINTON 1I10TOR CARRIAGE CO., 

486 Belde!> Street, Cleveland, Ohio, U. S. A. 
EASTERN DEPOT, 150-152 East 58th Street, New York. 

A neat little park wagoD. 
No water carried. Fuel tank 
:��Ci�n�]ttole 

r��i�� dinil�: 
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Price, $71)0. 
LOOMIS 

AUTOMOBILE COMPANY 
Westfield, Mass. 

with Working Drawings. 
LOWELL MODEL CO •• 22 Wiggin St., Lowell. Mass. 

ENGINES, BOILERS 
AND MACHINERY. 

When you want good rebuilt macbln· 
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all kinds of engines (gas, gasolene 
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CHICAGO HOUSE WRECKING CO., 
West 35th and Iron Sts .• Chicago. 

8 1 All varieties at lowest prlces. Rest Railroad 
Track aud Wa· on or �tock Scales mado. C a 0 s Also 1000 usefuf arbcles. including Sates. 

U Sewing Machines, Bicyclep, Too's. etc. Save 
Money. Lists Free. CHICAGO ,;cA LE Co., Chicago. Ill. 

" WOLVERINE" 
Gas and Gasoline Engines 

STATIONARY and MARINE. 
"Wolverine" is the only reversible 

MarineGas En.p.ne on the market. 
It is the ligbtest en�ine for its 
power. ReqUIres no licensed en
gineer. Absolutetysafe. Mfd. by 
WOLVERINE MOTOR WORKS. 

12 lIuron Street, 
Grand Rapids. IUich. 

AN AUTOMATIC ENCINEER 
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"MONARCH" Engine·StopSystem. 
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c���i!�s�Dw�ng!��pO� com 

racing en�De and give absolute 
p rot ec tIo n from drive wheel 
breaks. No connection with Gov
ernor. Not liable to get out of 
order. "Safe, swift, sure." Send 
for Dew illustrated catalog. 
The Monarch Mfg. Co .. Waterbury.Ct. 

NEW BINOCULAR. 
(The TrHJder.) 

Small as an opera glass. More 
powerful than tbe largest lIeld 
glass. Sene! for Oirculars. 

QUEEN & CO. 
Optwat a::'�fc�,:,: Instru-

1010 Chestnut Street, 
NEW YORK: 59 Fifth Ave. PHILADELPHIA, PA. 

E.A.G--LE 
Acetylene Generators 

ARE PERFECT. 

Over 10,000 Machines Sold. 
They are endorsed by every user. 

Send for prices. 
Handsomely Illustrated c.taIogue. 
District Representatives all over 

the world. 

EAGLE 
GENERATOR 
COMPANY, 

319 N. 4th Street, 
St. Louis. Mo. 

j'eitutifie �lUtrieau. 

ENe I NEE R 'S L ICE N S E. MECHAN:I£�d�I'l�r:�f.sEt��REMEN. 
to-page pamphlet contatnlng qnestions asked by Examininl' Board of Euglneers . 

.;.&=;;;E=lSr=;",,;T=-....;F=-.;;�=;.E=;,;E=;;. GEORGE A. i!�;��,"{8 ro�l����;,. ST., ST. LoUIS, Mo. 

THE COLUMBIA 
EXPANSION 'STEAM TRAP 

Patented September 4,1900. Patented April 10, 1894. 

J � Is a Wonder. All made to 
I work from 0 up to 150 lbs. steam 

= � '� pressure and tested on steam 
j before sbipment. .Also manu

facturers of McDaniel Steam 
Irraps, Separators, Reducing. Valves, Exhaust Heads Blow-off Valves, Suction 'l'ees, Hydraulic Valves. SOla by dealers. Send for booklets. WATSON & McDANIEL CO .. 

141) North 7th Street. - Philadelphia, Pa. 

�� � OIL-SMELTER-MINES 
DOUCLAS, LACEY &. CO. 
l\1�bers �����!�l�:���:!� R���e��:� Angeles, 

. Cal. Stock Exchange. 
68 BROADWAY and 17 NEW ST., NEW YORK. 

I
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listed, Our Specialty. 
BopkletB giving OUf fiuecessfu) plan for realizing 

tbe�large profits of leJlitimate rninin�, oil and sme:lter investments, sub8cription blanks, full � �
�
r�.1��i

T
��

'. 
etc., sent free to any interested on ¢to 

�{tANCHES-Boston Philadelphia, Chicago. : Cleveland, Cincinnati, St. Louis, Hartford and 
New'Haven. Conn. j Prescott, Ariz., Los Angeles, � £�l.; St. John, N. B., Montreal, Toronto, and (Ito 

�;��"�� 
IF YO� SHOOT A RIFL n 

���Olb� �en�ll�:::�1 ����
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tbe Ideal Hand-book "A," 126 pageR 
!.?REE. The latest Eucyclopedia of 

Arms. Powders, Shot and Bultels. Men
tion SCIENTIFlC AMERICAN. Address 

CO., NEW HAVEN. CONN .• U. S. A.'j 

ELECTRIC 

KnOCk
Down 

Boats of any 
description. 

UDIignt Dnlls 
Complete line, ranging 

from our New Friction 

Disk Drill for light work 

to 42-inch Back Geared, 

Self Feed Drill • • • • 

•• 
SEND FOR CATALOGUE 

AND PRICES 
• •  

W. p, & JOHN BARNES CO, 
1999 Ruby Street, 

ROCK FOR]). ILL. 

AMERICAN BOAT & l\IAClIINE CO •• 

ROW, SAIL AND PLEASURE BOATS. 
Marine Station. ST. LOUIS, MO. 

GASOLENE 

MARK XIX, COLUIIIBIA SURREY. 

The Success of the new Exide battery and the constantly increasing number 
of charging stations give the perfected electric vehicle an over

whelming advantage for all city and suburban services. 

Forty Miles on Each Charge. There are 121) stations within fifty miles of New 
York where electric vehicles can be char8'ed • • •  

WRITE FOR 1901 ILLUSTRATED CATALOG AND PRICE LIST. 

ELECTRIC VEHICLE CO., 100 Broadway, New York. 
Western.AlI'ency and Showrooms, 267 WABASH AVE., CHICAGO, ILL. 

TILe L.l"ttle TTTonder SIGNALING THROUGH SPACE 
11 t'JI I witbout wires.-An article by W. Preece, describing tbe 

new Marconi system of teiegrapbing without wires. 
Vapor·"Arc Lamg. "True and Trust. 6i11uSlrations SCIENTIFIC AMERICAN SUPPLEMENT 
�o':,�t��;.';s s�gSf'i.�t��y�eChanlcal construc- �i';'�eal:J!�e 10 cents. For sale by Munn & Co. and all 

AUTO-SELF CLEANER. 
, " NO CHIIIINEY TO BREAK. 

Aluminium shade. Pressure �eneration. Per
fect speCial mantels. Powerful and brilliant. 
Safety and economy assured. Useful for all 
Jj�htmg purpose.. Perml'tted by National 
Board of Underwriters. Investigate before 
ordering elsewhere. Liberal terms to jobbers 
and agent.. We also make lighting systems. 

THE TURNER BRASS WORKS, 
102 E. KINZIE ST., CHICAGO. 

HOMER F. LIVERMORE 
HIGH GRADE 

STEEL. MALLEABLE, GREY IRON, 
BRONZE, BRASS and ALUMINIUM 

CASTINGS 
Send Samples for Prices, Stating Quantity Required. 

80 PEARL STREET. BOSTON, MASS, 

ELECTRIC AUTOMOBILE. - DIREC 
���t'i��
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n
lu;';�:fi�� No.1191). Tbe motor and hattery are also t.reated of 

��l �::�de.iI��� 
10 cents. For sale by Munn & Co. and 

The "Best" Light 
�: E�f;�b�ts��e�a!��t.p��t�sl���tb��:� 
its own gas. Brighter than electricity or 
acetylene, and cheaper than kerosene. No 
Dirt. No Grease. No Odor. Over 100 styles. Lighted instantly with a. match. Every 
lamp warranted. Agents Wanfed Everywhere. 

THE "BEST" LIGHT CO. 
8 7 E. 51h SI"el. CANTON, OHIO. 

HOLD THE WIRE 
���r��:n��hs��:';,�����,

s 
S��!I�t :�n��� \\ I�e,:},lcrry 

by using the 
LONG·CUT AUTOMATIC 
WIRE·STRAIGHTENING 
AND CUTTING MACHINE. 
Straightens and cuts from 
the coil at tbe rate of 120 
feet per minute. 

F. B. SHUSTER CO •• 

Formerly JOHN ADT & SONS, 
New Haven, Conn., U.S.A. 

Established l868. 

L 0 S T E Y E S I G'-' T Is often caused by 
'""" straining the eyes. 

THE ELECTRIC BOOK LAMP�::: �e":J'i�v�'ti:'bTO
R\h�i';�� 

SAY E 'YOUR EY ES and the large fees of Specialists by using. when reading 
at u1ght. the most modern application of Electricity 

THE PORTABLE ELECTRIC BOOK LAMP 
Can be adjusted to any book and is most convenient for travelers. 

PRICE $2.00. PORTABLE ELECTRIC HOUSE LAMP CO •• 12 Cortlandt St •• NEW YORK. 

ELECTRIC FOUNTAINS ELECTRlc?����I�T&OruPPLYCO 
1120 REAL ESTATE TRUST BLDG •• 

PHILADELPHIA, PA. 

SEPTEMBER 14, 1901. 

USED ::Y A:�A�ENE 
FOR ANY PURPOSE 

FUl!lL-Gasollne, Gas. Distillate 
Statlonaries, Portables, Engines and 

Pumps, Hoisters 
Send for Catalog". and Tesumonials. 

or State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148. STERLING. ILL. 

VVATCHES! 
N

o 
�g:��A��:'!�·�t� P������IP���� 
watcbes. Tbey are iflustrated in our 

BLUE BOOK showing Ladies' Watches 
in all metals and exquisLte enamels; 
our 

RED BOOK showing Men's and Boys' 
Watches 
with up·to·date attractive designs. 

Blue or Red Book sent on application. 
THE NEW ENCLAND WATCH CO. 

37 & 39 :\tal den Lane, 149 State Street. 
New York City. ChicagO. 

Spreckels BUilding, San Francisco. 

"'iij'tVijli"tiA·l:I·]�i' 
Is the highest class Acetylene Gas Burner. All Lava 

r;P�btatn�g�.
ar

������3�n�e��rc\�3�t candle pow-
STATE LINE lI1F'G �O,. Cbattanooga, Tenn .. U. S. A. 

Eastern and export office, 107 Chambers St .. New York. 

For making joints In gas pi pes. steam pipes, water 
p1pes. compressed air pipes, and puttin� around g.BS
kets and flanges, cnps. headers, bolts and nuts, nothing 

excels 

Dixon's 
Pipe-Joint 

Compound • 

.Joints can be easily taken apart 
atter years of use even wben the 
pipes are rusted. Manufacturers, 
machinists, engineers, contrae-
l�J :�go�:� �m���

i
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r
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JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 

Cover Your REFRIGERATING PIPES 
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e
�;�li�

t 
a���i��.

ea
ft 

s
i�
c
��

o
�';!e�

o
;:�':,� 

care and attention 
NONPAREIL CORK 

will not deteriorate. The sections, 
when butted tight, 
make perfect jOillts, 
and as we cover them 
they are impervious 
to water, dampness or 
�l��;Cti�? S���

l
�:�lul wberever tried. 

THE NONPAREIL CORK M'F'G CO., Bridgeport, Conn. 

JESSOP'S STEELTHB[EYl" 
FOR TOOLS. SAWS ETC. 

W� .JESSOP'" SONS t:g 91 .JOHN 5T. NEW YORK 

CRUDE ASBESTOS 
AND ASBESTOS FIBRE 

MINES and WORKS, 

I 
R. H. MARTIN, 

THETFORD, P. O. OFFICE, ST.PAUL BUILDING, CANADA. 220 B'way, New York. 

Save 
Money 

by using the 

Remington 
Typewriter users testify 

tllat it gives a. better 
return for the il\
vestment than any 

other writing 
machine. 




