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KRUPP ARMOR AND CO�GRESS. 
It wil l  be rellIem bered that at the close of the last 

COllgress it was decided t hat the contract for the new 
battleships and armored crui sers should not be let, 
un less their armor could be secured at or u nner the 
price of $400 a ton. It is wel l u nderstood that the un
doubted superiority of the KI'I1PP arlllor over that 
man ufactured by the H arvey process will render its 
adoption for futu re wat'ships a posith'e necessi ty, u n· 
less, imlet'd, we· are prt'pared to be left far bt'hind 
other nations i n  the defensive qnalit.ies of o u r  shi ps. 
Those who have any professional knowledge of the 
question have been at a loss to understand the exact 
grounds on which the smal l clique who are responsible 
for this disastl"Ous dead loci, i n  our naval construction 
arrived at their arb itrary figures, but anyone who has 
even a gene l'al k n o wledge of the state of the art 
k n ows that any firm that should nnderta.ke to produce 
and sell the n e w  Krupp armor at $400 a ton would 
soon find itself  reduced to insolvt'ncy. 

It is  probable that by this time the Unitt'd States 
gov"'l'nment is  in po�session of a (lomplete statement 
of the facts of the case, prepared by Krupp, the 
gt'eat i n ven tor and m:tn ufacturt'r, in which he deals 
with the qUt'stion of price, and proves that the 
high cost of his arlllor is amply justified by the con-
8ideration of the costly plant and methods i nvol ved in 
its man ufact ure. We u nderstand that the statement 
cont.ai ns detailed infol'llJation as to t h e  at'rnor plate fac · 
t.ory at Essen , in which it is showr. that the total cost 
of the installation up to dat.e has heen no less than 
$5,000,000. On the other hand, the great length of ti me 
necessary for the process of cementation, not to men
tion the slow m achilling of  the armor plate,. brings 
down the annual prod uction to a m ax i m u m  of 6,000 
tons. It is stated by Kru pp that if the same amo u n t  
o f  capi tal ha(1 been i n vested i n  a rdi l  plant, th e output. 
would have been considt'rabl y over 100 000 tons . From 
t h i s  he (I raws the conel usio n  that for capital charges 
the price for armor plate ought tu_be vastly gt'eater per 
ton . Auother and equally weighty co nshleration is 
t h at t.he i m provements i n  the manufacture of armor 
plate follow each other with such rapid i ty, and are 
often of such a radical nature, t h at t h e  perioci. d u ring 
wh ich any new and costly plant may be worked at a 
profit is l iable to be of very short duration . For in

stance, it may be m entioned that it is only seven years 
since the Harvey process, wiJich is  n ow pract ically ob
solete, was tested on European proving gro u n ds ; and 
while it  is  true that the Krupp process i s  essential l y  a 
development of Harvey's process, there is al ways the 
possi bi lity of the i ntrod uction of a new system that will  
render the existing plant partial ly, i f  not altogt'ther, 
obsolete. 

We sincerely trust that when Congress meets agai n 
and takes this  matte. u nder consideration, the mem· 
bel'S who have h itherto busied themsel ves w ith this  
question will  endeavor to look upon it from a broad 
and patriot ic standpoint. In the first place, the p rice 
asked hy Krupp is not excessive, and is bei ng w i ll ingly 
paid by the European makers. But e\'en if it  be ex
cessive, we had better bear the comparatively slight 
increase of cost rather than " hold u p" indefinitely the 
work of constructing our new navy. To do this is to 
be guilty of the stult ification which is well descri bed 
in the old adage w h i ch speaks of the fol ly of . . cutting 
off one's nose to spite one's face." 

We have, i ndeed, heard it whispered that the $400 
per ton restriction was i m posed with the clear know· 
ledge of the facts that we have stated above, and t hat 
it was done for the t'xpress purpose of delayi ng the bat
tleship and armored cruiser construction at a time when 
some of our shipbuilding fi rms were not prepared or 
did not wish to take up any new n aval constru ction, 
We prefer charitably to hope that th e mt'mbers who 
were respon!'ible for this " hold-up" were the victims 
of shortsight.enness or laek of i n formation . That any 
memher of Congress cou ld bt' guilt.y of such a cul pable 
act as that of imperil ing the safety of the cou ntry i n  
the i n terests o f  a particular ind ustry is too shocking a 
thought to be entertained without the most positive 
proof, 

'flIE DlPROVEKENT 01' lIAVANA. 
As we watch the repol·t!. which are beiug sent in by 

the military governors of the islallds t hat have re
cen tly  come u nder our care, we must feel that" peace 
hath her victories no less ren o w n ed than war." If the  
w ork of  �uch men as  Gen.  Wood a t  Santiago and Gen. 
Ludlo w at Havana is to be taken as a test of what the 
future has i n  store for the island of Cuba, we may rest 
satisfied that the blood and tl'easure that were spent 
in the last war were 8pen� to noble ends. 

It was Gen. Ludlow who was select ed by the govern
ment to make an examination of the Nicara�ua Canal 
scheme at a t ime when a considerable section of Con
gress was endt'avoring to conJluit the government to a 
financial indOl'sem ent of the u n dertaking, It was h i s  
masterly report, u n doubted ly, that saved t h e  country 
from bei ng plunged prematu rely i nto t h at colossal 
nndel·taldng, and it is to the clear insight and courage
ous i m partiality with wh ich he hand led the whole sub· 
ject that the n ation is primaril y  i ndebted for the pre
st'nt satisfactory relation in which it finds i tself to the 
whole q u estion of a canal at the Isth m us. 

Gen. Ludlo w's report as ·com manding the Depart
ment of Hava na, and as mil itary governor of the city 
of Havana, covers the period of our occu pation u p  to 
Septem ber 5, I t  show� that. the problem of reorganiz· 
ing the government of Havana alld the upl ifti ng of the 
city from the state of  fiith aud n t'glect in which the 
Span iards left it. has been taken in hand with charac
teri stic system, energy , and thorough n ess. The physi· 
cal conditiOll of the city at the t i m e  of the Span ish 
t'xod us was simply shock i n g. Star\'ation and death 
were matters of evet'y-day occurrence. Neglect of the 
1110st common sanitary precautions had raised the dea.th 
rate to alarm ing figures, which exceeded greatly the all 
too heavy prevai l ing death rate of the city; and the ine
vit.able restlessness and la wIess ness fol lowing the remov
al of the Spanish troops wel'e everywhere conspicuous. 

It  is gratifying to leat'n from Gen. Ludlow's own 
words that " in Havana the rule of la w is practically 
complete," while the country· di�tricts are . .  as quiet 
and as orderly as the intel"ior of New England. " While 
much remains to be done and many problems are 
awai ting solution , there is j ust cause for con gratula· 
tion from the fact that the death rate, for i nstance, i n  
June, J u l y ,  a n d  August was lower than t h e  average 
for the same months d uring the past nine years, not 
even exel uding the two cal am itous years of the war, 
1897 and 1898 ; w h i le the i ndications are that the total 
n u m ber of deaths for the current year wil l  be on ly 
half the number for 1898. The deaths per month for 
1898 were only 162, which is the lo west s ince 1890. 

Gen. Ludlow puts in a plea for better school facili· 
ties for the Cuban ch ildren, whom he finds to be both 
bright and docile. We are i n formed that Ollt of 18,000 
such in the city of H avana, only abou t  5,000 can find 
accom modation i n  the p u blic schools. 

S uch matter as is contained in this report and in 
othet's that have heen retu rned by o u r  miIitat'y gov
ernors is excellent reading and should find its way 
freely i n to thE' hands of the American people. ·We 
cou ld wish that some provision might be made for the 
printing and wholesale distribution of such literatu re. 
It would do much to remind the American people of 
the serious pledges as to our hum anitarian moti ves 
wh ich were made when we entered u pon the war, and 
to show what earnest. efforts are being made to fulfill 

them. 
. I. I • 

HISTORY REPEATS ITSELF. 
The experiment which is bei ng llJade on the Boston 

and Maine Rai lroad with the use of coke as a fuel for 
locomotives calls to mind the fact that this was the 
only fuel  used for the purpose when rai lroading was 

in its i n fancy. If our readers sho u ld chance to come 
across an y engravings t:urporting to show the early 
trips of such locomotives as the . , Rocket" and con
tem porary engines, which represent these little engines 
with dense volumes of smoke rol l ing from their smoke· 
stacks, they Illay be sure that the pictures were n ot 
drawll upon the spot. The advantages of coke as a 
fuel for locomotives because of its cleanl iness, splendid 
heating qualit ies, absence of clinkers and di rt, not to 
mention its smokelessness, rendered it an idpal fuel to 
meet the legislative restrictions of those early days. 
One of the few objections to it was that the fierce heat 
engendered in the fire·boxes frequently caused trouble 
by burning out the fire- bars. 

The Boston a.nd Maine Railroad officials have spoken 
in the highest terms of th e b€>havior of coke in their 
locomoti ves, its chief recolllmendations being that it 
is  smokeless, dustless and eompletely averts the great 
risk from setting fire by sparks and hot c inders. It is 
esti mated by the management that this last advantage 
alone will  result in the saving of about $100 000 w l)ich 
has been ann ually paid in the way of compensation 
for such .fires, 

........ 

TRADE MARK DECISION BY THE IMPERIAL 
GERlIJ�N PATENT OFFICE. 

Several person" have recently "pt'titioned the Im
perial German Patent Office to cancel the trade mark 
for an emblem consisting of a brut surlQOllnte(i by a 
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eroSl! and granted for the well-known Chartrense brand 
of liqneurs. The petitioners dpclared that the represen

tation of the ball and cross was a holy SVIlJ bol and as 
a trade llIark for l iquors wounded tl;eit: rel igi�us ft't'I· 
irigs, the trade mark thus heing an offense under the law. 

The Patent Office decided against the petitioners 
an d upheld the trade mark. The decision reads in t he 
main as follo ws,: .. Even if the reprt'sentation of a ball 
and cross appears on pictures of rel igious sn bjt'cts and 

is used on church stat uary as a sylll bol of the • Lord's 
Realm, '  it is in itself  not to be con sidered as a specifi
cal ly religions sym bol. The fact that  a n u m ber of  
persons object to the use of the nail and cro�s is not 
decish'e, as the considerations which caused their pt'r
sonal feel ing are not sufficit'n t to prodllct' a. l ike feel ing 
in the publ ic at l arge, even if their statements are con
sidered to be true. T here is  also no valid reason gi ven 
that the trade m ark tends to m islead the public, as 

tIlt' petitioners also asserted. It is n ot comide red 
probable that a person would be led to the bt'lief, as 
alleged, that the goods, with the trade lIlark ill ques
tion, represen t a beverage blessed by the C h u rc h ,  and 
that the buyer would belieye it  to be the performance 
of a sacred duty toward the Church, as contended by 
th e petitioners," 

••••• 
LAKE CHELAN UPHEAVAL. 

Lake Chelan, which is locaTed ill the northeastern 
part of Washi n gton, and which is a large body of ft'es h 
water, was thE' scene of a most remarkable disturbance 
a few days ago. 

About 2 0'ciock in the afternoon a very peeuliar u p
heaval was noticed· ahout the cent e r  of the lake, At 
that point,  the lake is se\'eral miles in width, Sud
denly, alld w ith out previous warni ng, the waters were 
seen to rise to the height of 15 feet or more. 

No wind was blowing, and t h e  surface of the lake 
was as smooth as a m irror, j ust prior to the upheaval. 
H uge waves came roll i ng f!'OlIl the lake's center toward 
the shores. Persons who watched the upheaval, say 
the waves callie shore ward j ust l ike a tidal roller, and 
burst with gt'eat force and fury u pon the land. 

One steamer, which was mOOl'ed at one poi nt  of the 
lake, was l ifted a n u m ber of feet. The li nes were all 
suddenly snapped as under; the boat was thro wn up on 
a high bank, and when the water receded, the craft 
was capsized, and sunk.  

Many smal l  boats which were m oored along the 
shol'es were either smashed to pieces by the force of 
the waves, or swam ped. Dri ftwood was also thrown i n  
great quantities high u p  on the lake's shol'e. 

Succeeding waves were not so large as the first huge 
one which burst on the shore ; but heavy waves con
tin ued to rol l  in for two hours. Fortunately no per
sons were out i n  boats on the lake when the upheaval 
came. No ordinary slDali boat could have l ived in 
such waves, No lives were lost. 

The disturbance seemed to h ave extended with more 
or less force al l over t h e  lake, an d high waves were 
noticed all around the shores. 

A most remarkable  thing happened to T wenty·five 
Mile C reek, one of the largest streams w h i c h  empties 
i n to Lake C helan. For some inexpl icable reason, the 
stream went entirely dry for about three hours, After 
tha.t the waters flowed the sallie as evet'. It was dur
ing the time of the u pheaval that the stream ceased 
to flow. The stream flows from far back among the 
mountai ns, and the dist urbance was some distance 
from the lake, toward the source of the creek. 

The cause of the u pht'aval is bei ng generally d is
cussed by geologists and scientific men. The com
monly accepted th eory is that the tronble is due to vol· 
can ic orlglIl . No other theory has been advanced yet. 

Not within the memory of wh ite men ha� Lake 
Chelan been disturbed before in such a remarkab le 
manner. For a great many years the Indians have 
had traditions which clai m that there h as long been 
a volcan ic crater somewhere i n  the vicinity of the 
lake. Once, so runs the tradition, there was an active 
volcano, but it h as long since become extinct. 

The ou tcome of the scientific i nvestigation which 
is being m ade of the peculiar phenom enon is very 
problematical. 

. .. ' .  

A PHOTOGRAPHIC EXHIBITION. 

Preparations are i n  progress for the first annua.l 
exhi bition of photographiC apparatus and supplies, to 
be ht'ld in Madison Square Garden next October, 
The National Photographic Exposi tion Com pany has 
been i n corporated, and it is expected to be of m uch 
benefit to photog\'aphic intet'ests by means of an an
n ual display. A most attractive feature of the coming 
exh ibition will  be the h istorical collection, m uch val ua
ble m aterial being loaned by the Smithsonian Institu· 
tion, Royal Photographic Society and other societie� 
abroad, They include some of the earliest works on 
photography, containing samples of forgotten pro
cesses, The British government will  loan three hun
dred l a rge, fine photographs of h istorical places in 
Hreat Britain which are among the results of the his· 
torical photographic survey of the conn try, begun by 
priva.te associations and then pa.ssing under goverj\
ment directioQ, 
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THE KAIroFACTU1lE 01' PAPER PULP, PAPER 

AND CARDBOARD FROM PEAT. 
BY PAUL HASSAOK. 

The most recent discovery for the use of peat is the 
m an u facturi ng of paper from its fibe r. This has been 
so perfected t hat paper of al most every variety, 
weight, and quality is produced, while the strength 
an d durabi l i ty of such is q u i te equal to that of paper 
lIIade from any kind of vegetable pulp. 

Among all the i n ventions in the art of paper mak
i n g  there is probably none of such eminent reach and 
illl portance as the one reported by this article. Peat, 
the raw material ll sed, is probably the cheapest pos
s i bl e  s ubstance and effectual ly su bstitutes almost any 
of the raw st uffs at present used for the manufacture 
of paper. 

From geological reports which we have at hand we 
learn that there are i mmense deposits of peat existing 
in the U nited States, especially in the Northern and 
Western States. 

Ap!)a.rently l ittle attention has been paid to the 
various uses of peat in this coun try, and the swamps 
and bogs in which it  occurs are at presen t  al most 
wort hless, but, undoubtedly, this i n ven tion will  give 
to them a value n�ver before dream ed of. 

A study of the peat itself shows it to be com posed 
vel'y largely of fibrous material. 

'rhese fi bers come from the remains of m oss and grass 
whiah growing and decayi n g  in successive generations 
form the peat. I n  this submersion and decay, the 
reeds and grass u ndergo physical and chemical changes. 
T he organic m atter of the vegetation becomes 
chan ged , so that l i ttle possi bi l ity of any fermentation 
or decay remains. but the fibrous structu re is preserved 
i ntact. These fibers are found to possess u n u s ual 
physical properties, bein g  very durable, elastic and 
non-conductin g. 

There are various kinds of peat, but it is only the 
mure fi b l'ous grades, which show great strength and re
sistance on account of their elasticity and dllllll utabil i 
ty,  wh ich are used for the production of paper, and the 
paper itself sho ws th ese sam e  properties. While the 
peat bogs of the United States seem to have attracted 
Iittieattention. even scientific works mak i n g  but casual 
reference to this subject, in European countries peat 
has been used for various purpose/! for many years
notably for stable bedding and for fuel. For fuel the 
peat is su bject to high pressure and formed i nto small 
briquettes, which have proved a good substitute for 
coal . possessing al most as high a heati ng power and 
bei n g  pl'Od uced at about one-half the cost of coal. 

Mr. Karl A. Zschoerner, an Austrian gentleman, who 
has been interested in the peat business for many 
years as an o w ner of large estates covered with peat, 
recognized the specific properties of the peat fi ber, and 
after n umerous experiments was u lti mately enabled to 
tum his i nvestigations to good account by perfecting 
a process for the manu facture of paper pulp, paper and 
card buard from the peat fiber, thus openi n g  u p  a large 
n e w  field of industry. This process has been patented 
in the U nited States, Canada, British Col u m bia. Japan 
and all the Eu ropean cou ntries. 

Already there are in operation several factories in 
En rope, wh ich are producing large quantities of all 
kinds of paper from this material and which have 
pro\·ed highly profitable. 

From a national economical standpoi n t., this i n ven
tion will be of great val ue, as it wil l  be the means of 
developing a new field of industry, and lands and ter 
ritories formerly worthless are now becoming val uable. 

The opening of the peat fields and the development 
of this i ndustry will furthermore retard, i n  some 
m easure, the destruction of our forests and wood lands, 
which h ave, d uring recent years, become steadi ly  de
creased an account of the enormous drain for v3xious 
pu rposes, not the least bein g  that of making pulp 
from wood for the manu factu re of paper. 

Of peat there are inexhausti ble deposits, and statis
ticians claim that there is sufficient to cover the con
sumption of paper for about three centuries, so that 
notwithstand ing the naturally i ncreased valne of peat 
is.nds, now that a use has been foun d for them, it is im
possible that this raw material wil l  attain the val ue of 
the present paper stuffs. 

'rhe method of m&.king paper pulp from the peat 
fi ber is a simple one, being a cold process. By Zschoer
ner's method an apparat u s  called a disintegrator, con
sistin� of five compartments, in wh ich the peat fiber is 
successively treated by a chemical process and which 
is at the same time adapted as an hydrostatic pressure 
apparatus, is used. In these compal·tmtmts the fibrou s  
peat is subjected t o  a process which consists mainly of 
three treatments, as fol lo ws : 

1. Treatment of the f:brous peat by means of an 
alkali solution of a concentration not higher than 2 
per cent Bau lIle and grad ually decreasing in strength by 
mean!! of the additio n of water-this operation carried 
out. under a high atmospheric pressure, but at a nor
mal, even belo w normal, temperature. The fi rst step 
of the treatment is intended to prepare the extraction 
of the solu ble vegetable and earthy matters of the peat 
fibers. 

2, The tlbroWi waterial after this treatment is tbtln 
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exposed to a kind of oxidizing process, which acts at 
the same time as a bleaching agent, for the purpose of 
opening the fiber and the cleaning of it. At this point 
a solution of calci um or natri um hypochlorite is used 
at a normal temperature, but u nder a sti ll higher pres-
sure. 

3. The s u bstance. after being twice treated, is sub
jected again to an alkali  sol ution, but  this time of a 
strength of about one per cent Baume at a normal 
temperatu re and stil l under high pressure. By th is  
last step al l  the earthy and decomposed vegetable mat
ters which have been rendered soluble by the oxidizing 
process compound with the alkal i and are drai ned off as 
a colored lye. After this the material is thoroughly 
washed and can be worked into paper either a lone or 
mixed in percentage with any other paper stuffs with 
any of the machinery at present in use for paper mak
ing. no other special machines bei ng necessary. 

The b leachi n g  and !lven the alkali process may be 
repeated w ithout any injury to the strength and elas
ticity of the fiber. 

The method described being a cold process also 
effects considerable saving in fuel,  at the same time 
being very cheap i n  consequence of the low concentra-
tion of the solutions used , and furthel'more the whole 
process is rapjdly completed, accelerated as it is by the 
u se of hyd rostatic pressure. 

Only the more fibrous grades of peat are of val ue i n  
t h e  manufacture o f  paper, n o t  those w h i c h  are com·
monly called m uck and someti mes used as ferti l izer, 
wh ich represent the lIIoSt decomposed state of peat, 
bei ng in some i nstances al most a t rue coal. Peat beds 
vary considerably in area and depth, some running as 
much as 60 feet deep, and of course the deeper the 
layer the more decom posed is the vegetable matter; 
but even these lower layers are of val ue to the manu
factu rer of peat paper . as they furnish the fuel for 
the engi ne of a factory and effect. it  is claimed, a 
saving of at least 70 per cent as compared with coal. 

The raised bogs usually prod uce the most suitable  
peat for paper making, their  accu lllulation being d u e  
t o  t h e  growth a n d  decay of certai n kinds o f  swampy 
vegetation of the gen us Sphagn um and its n u merous 
varieties. 

This plant forms a loose turf and has the property of 
dying at the extremi ties of the roots as it  i ncreases 
above, thus grad ually forming beds of great thickness. 
In some local ities the Sphagnu lll moss is replaced by 
species of Hypn ulII. The roots and leaveIJ of other 
plants, trees or their stu m ps or any other vegetation 
present m ay contribute to the accumulati on. 

Zschoerner's invention is l iable to cause changes in 
the paper market, tm' it m ust be ad mitted that it 
would be d ifficult to imagine a cheaper material than 
peat, which hitherto had l ittle or no value in this coun
try. 

• .e . •  

THE NEW SMOKELESS POWDER FACTORY. 

A new navy sllIokeless powder factory wi l l  shortly be 
in operation at the Indian Head Proving Grou nds, near 
'Vash i n gton, and will  be capable of furnishing about 
2.000 pounds a day. ,It is now ill courselof construction, 
and will be ready for service some ti me this au tUllln. The 
designs were drawn by the Bureau of Ordnan ce. and 
Lieut. Bernardou has had charge of the work in the 
main.  With the completion of this  factory, says The 
Army and Navy Journal, the navy will  have plants 
capable of furnishing the service with about four or 
five thousand pounds of powder a day. This wi l l  hard
ly be sufficient for the sel'vice, but the n avy does not 
intend to compete w i th pri vate firms; still it wishes to 
have plants which will enable the government to have 
a source of supply in case of an y emergency. A n u m
ber of buildings are now being comple ted, including 
an electric light plant. The buildings, as a ru le, are 
widely scattered, so that an explosion in one wou l d  
110t destroy t h e  other�, and there i s  no large central 
building. One building is to be used for the picking 
process, another for the mixing and a third for the dan
gerous acids. A complete electric C3.r service connects 
most of the buildings, so that the man ufactu re of the 
powder will be greatly expedited. Commander Cowden 
is in charge of the proving station and the factory. 

• •• • 

COMPRESSED PEAT FUEL. 

Compressed peat fuel is being made in Canada at 
Stratford in the Province of O ntario. The peat is ob
tained from a swamp near by which has an area of 
40,000 acres, and the peat bed is from 1 to 20 feet thick. 
The peat is cut and dried in the air, is  then pu lver
ized, passed through a picker and to a hopper wh ich 
automatical l y  feeds into a 2-inch' steel tube 15 i nches 
long. The pul verized peat;is forced through this tube 
by pressure and formed by dies i nto cylinders three 
inches long which are almost as dpnse as anthracite 
coal. It weighs 83 pounds per cubic foot, weighing 10 
pounds less than anthracite coal and being 10 pounds 
heavier than bituminous coal. It has been tested in 
locomotives, showing the thermal value of 100 pounds 
of peat equal to 95'15 pounds of coal. The cost of 
manufacture is 60 cents per ton, It is said that there 
are 1,000,000 aoree of peat bog in Ontario alone. 

SCIENCE NOTES. 
A newspaper printed on the excursion steamer 

" Ophir" published one n umber in 80° 2' north latit ude. 
It  claims to be the paper published farthest nurth of 
any on record. 

Formaldehyde acts as a poison when taken intern
ally , and if  strong enough (0 act as an an tiseptic 
should be handled with caution and not allowed to 
get i nto the hands of children. 

A phonograph outfit was taken to Osborne House 
on the Isle of Wight and a cylinder was put on to i t  
which conveyed a messag-e o f  greeting from Menel ik.  
The Queen responded, and the cyli nder containing her 
message was sent to Abyssinia. 

A series of experiments made by Ben no Erdmann 
and Raymond Doage show that in normal reading the 
letters are not spelled out separately and one after the 
other, but th at a short word of not more than four 
letters can be read off i n  less time than a single letter. 

Prof. A. R. Crook has returned to Chicago with a 
n u m ber of students after explori ng the fossi l  fiplds of 
Wyoming since July 17. Amon g the fossils obtai ned 
was the skeleton of a dinosaur. The size of the fem ur 
was 5 feet 2 i nches long, wh ich indicates that the big 
saurian was over 15 feet in height. 

A well preserved Roman camp has been discovered 
in Herzegovina; a section 330 feet long by 270 feet wide 
has been traced. A portion of the walls, the gat!'R 
and the doors are still standi ng and many ntensi ls  and 
weapons have been dug u p. I t  is believed that the 
cam p was erected in the time of Nero. 

Japan is to have an Arctic expedition. The govern
ment wi shes to develop in the Japanese the spirit of 
ad venture and d iscovery wh ich has rendered the Eng
lish n ation so powerful. The only places avai lable 
for exploration by sea are t.he Arctic region�uf the north 
and the Antarctic region of the south. 

Investigations have been made of sewage irrigation 
on the truck farms south of Los Angeles, Cal. The 
health officers h ave recommended the prohi bition of 
the sale of se wage for the i rrigation of l and where 
certai n kinds of fruits, vegetables and garden products 
are grown,  stating that the use of se wage for that pur
pose is injurious. 

New York was visi ted by a sil'ange aerial parade of 
butterflies on September 7. They were first noticed in 
the downtown districts j ust before noon. They were 
very conspicuous in the downto w n  parts through the 
Wall Street region. The butterflies were the Danais 
Arch ippus. The weather cond itions have been very 
favorable, which is probably �he cause of vast numbers 
bein g  hatched at j ust the same time. 

The New York Zoological Park, which occu pies a 
part of Bronx Park in the borough of the same n ame. 
wil l  be opened to the public about the second week of 
October. The speci mens w h ich wi l l  be ready for public 
inspection wil l  form but a small  part of the exh ibit. 
They w i l l  be very interesting. A n u m ber of bu ildings 
have been constructed ; bet ween two and three miles 
of walks have been laid, roads have been bu ilt and a 
sewer system has been put in. 

The Navy Department wishes a n autical expert for 
the Hydrographic Office, and the salary is $1.000 per 
ann um, and the De partment of Agriculture desires an 
orn ithological clel'k who m ust have an excellent kn ow
ledge of ornithology and mammalogy and his exam ina
tion will  include a practical test i n  t.he identification 
of specimens of birds and mammals. In fact, these 
two subjects cou n t  70 per cen t  in the exam ination to 
be held. The person who succeeds in passing will  be 
placed on the eligible list, and if selected will receive the 
munificent salary of $660 per annum. 

The great leisure for research which is made in Ger
man universities can be u n derstood by reading the 
figures published in Science: Twenty-t wo per cent 
of the professors in the German u niversities are en
gaged in lecturing or in laboratory supervision from 
two to six hours a weel<, and fifty-one per cent from 
seven to twelve hours, Of the associate professors 
sixty per cent are engaged from two to six hours per 
week, and of the pri vat-docents eighty-three per cent; 
only four per cent of al l pri vat-docents are engllged 
in lecture or laboratory supervision more than twelve 
hours a week. 

'rhe Duke of Abruzzi has found an important. mis
take in the last map of Pranz Josef Land. He says 
that Cape Flora is really ten geographical miles east 
of the post assigned on Jackson's map. The map 
of Payer was ridd led by Jackson, who complained of 
its inaccuracies, but he has h i mself assigned the wrong 
position to his own camp. The total expense of the 
Italian prince's expedition wil l ,  it is thought, reach a 
half million dollars. His baggage is distrib uted among 
1, 500 boxes, each weighing about 45 pounds. His 
belongings are careful ly  classified, and each variety of 
apparatus, tools, provisions, etc. , has a special color. 
and each box is painted and n umbered according to 
the class and nature of its contents. The inside of 
each chest is lined with tin and soldered up to keep 
out water and dampnesl!!_ 
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A HOlrlE·lrIADE COLD BOX AND WATER COOLER. 
In the SCIENTIFIC AMERICAN of September 9. 1899, 

pa�e 164, I noticed a cut and Iln article through the 
suggestion of Mr. George H. Young, of Elmira, N. Y., 
entitled" Simple Means of Cooling Drinking Water." 
Upon this I wish to suggest improvements of my own 
invention which I had placed in my well.  I use a tan k 
of galvanized iron (au ord i n ary hot water boiler which 
has been used in Hanover for about twenty-five years) ; 
a d u m b- waiter ; ropes with halter clips attached at 
one end to staples in j oists and the other end fastened to 
a bag or basket which may contai n bottles, etc. 

The water tan k  is connected with the pipes from the 

A HOlrlE·lrIADE COLD BOX AND WATER COOLER. 

water main. The lower pipe is connected with the 
bottom of the boiler to draw out any sedi ment which 
may gather as well as to get the cold water. 

The outside box of the dumb-waiter is 12 feet long by 
12 i nches by 12 inches nailed against the joists over the 
well, which is 24 feet deep. The tray is made of laths 
6 feet long by 2 i nches by %' inch, with shelves, and 
is worked by pulleys, AA, at the - top of outside box 
and weights, B. The ropes are fastened near the 
lowest shelf, a, thereby keeping the tray from falling 
over when pulled above the surface. A cord is fastened 
to the top of tray and to the lid of box to raise the 
tray when heavily laden . The tray is so weighed 
that when nearly empty it wi l l  rise of itself, and is 
held up by a turn button u nder the shelf, a. The 
":eights work in separate inclosed boxes, D, 12 feet 
long by S inches by 5 inches, outside of the large box. 

FiJ. I.-All ELECfBOGBAl'K. 

J Citutific jmtriclltt. 
Window sash cord is used. A space of about 2 inches 
is between the trap-door on the porch and the box lid. 
In the bottom and lower sides of the box are about 
twenty 2·inch holes to al low the air to pass in and out 
as the tray moves. By tying loops in the ropes when 
the weights are up, the tray can be taken out and 
laid on the porch and thorough ly washed, dried and 
aired. Any carpenter can make this refrigerator for 
$10 complete and placed -in the well. I have used 
this plant at my residence for two years and have not 
bought one pound of ice. A. C. WENTZ, M.D. 

...... 
AN AUTOlrlATIC ACETYLENE·GENERATOR. 

The i mproved acetylene-apparatus, which we illus
trate in perspective and section, consists essentially of 
two parts-a gasometer and a generator con nected by 
pipes. 

The gasometer comprises the usual water-sealed bell 
rising and falling in a tank. 

The generator comprises a case located alongside of 
the gasometer and provided with a superposed tan k. 
from which water is supplied to the carbide-chambet·. 
This carbide-cham bel', C (Fig. 2), consists of av 
i nclined cylinder inserted in the lower portion 
of the case and projecting outward ly for a short 
distance. The cylinder contains a dra wer di
vided into a number of carbide-compartments. 
The drawer being inclined, it follows that when 
the carbide is all decomposed, the compart
ments will  all be fil led with water, and conse
quently, l ittle gas will be lost when the chamber 
is opened to be cleaned. From the upper end of 
the carbide-chamber a pipe. a, extends to the 
cooler and theuce to the gasometer. Water is 
conducted to the carbide by means of a pipe 
con nected with the lowermost chamber. The 
carbide-chamber receives its supply of water 
from the superposed tank through the mediulJl 
of a pipe having a valve, A, the seat of which 
is provided with a slUall by-pass through which 
watel' can always flow. so as to prevent the 
possibility of an inrush of water through the 
feeding-pipe and, hence, an overprod uction of 
gas. Between this yalve and the generator a 
controlling valve, B, is inserted, by Illeans of 
which the flow of water can be entirely cut 
off. The valve, B, is automatically operated 
by means of a leVer con nected by a chain 
with the gasometer-bell. When the bell has reached 
its lowermost position the chain is pulled, the lever 
raised, and the valve, B, opened to admit water 
to the generator. The water-pipe, provided with the 
valves, A and B, is conQected with the generating
chamber by means of a lour- way fitting, with which is 
also connected a valved drain-pi pe, K. The fitting is 
provided with a by-pass pipe extending upward and 
connecting with a T-valve, F, con trolling the pipe, C, 
leading to the carbide-chamber. The by-pass is fitted 
with a water gage, D, showing the level of the water 
in the carbide-cham bel' and is provided with a vent
valve, E. Wben the carbide-chamber is filled with 
water and the valve, P, is closed, the by· pass allows 
the water to run off for the renewal of the carbide. 
The valve, F, also controls the passage, H, leading to 
the cooler, L, consisting of pi pes, the ends of which are 
covered by caps. The gm; flows through the passage, 
H, between the first cap and the side of the case, thence 
to the space between the opposite cap and s ide :of the 
case down through a pipe into the gasometer. The in· 
ventoI' of the apparatus is Leonard F. Rose, of New 
London, Iowa. 

e .•.• 
ELECTROGRAPHS OF THE ELECTRO-STATIC CURRENT 

lrIADE WITHOUT A CAMERA. 

PROll'. ELIlER GATES. 
During a recent storm here in Washington several 

men took shelter near some trees, and the bench 

JIJ. 1.- PIBST BUBJI,JM'WI. 

OCTOBER 7, 18<}9. 
upon which tht'y sat was struck by lightning. One 
of the men afterward found upon his body what he 
calied the "picture of a tree. " People in speaking 
about it, and newspapers i n  writing about it, spoke 
of it as a photograph of a tree made on his body by 
lightning. An examination of the photographs of 
the electric spark here with presented wi l l  make it 
evident that it was not a picture of a tree which was 
found upon h is body. but a picture of the path taken 
by the current in spreading over the surface and 
through the ski n. This popular belief that the light
ning photographs a tree upon the body of a person 
8truck by a cu rrent m ust, therefore, be abandoned. 

I had often photographed the spark-and brush
discharge by Illeans of a camera, but it recently oc· 
curred to me to try the action of the spark and cu rrent 
of a frictional mach ine directly u pon the sensitive fi lm 
under such conditions as  would enable me to deter
mine certain facts about the path of the ('urrent 
through Ii. conductive surface. Accordingly I placed 
a 14 X 17 Cramer i!'ochromatic plate in between the 
two poies of my ten-plate 32-inch static llIacltine 

1 2 

AN AUTOlrlATIC ACETYLENE·GENERATOR. 

while in full action, and directed the spark directly 
against the sensitive plate placed within a light
proof envelope, thus allowing the current to photo
graph its path through the film. The machine wa� 
made to run at such speed as to give a rapid suc
cession of sparks at about half its full sparking dis
tance. Then the knobs were draw n  farther apart 
u ntil, at the speed at which the machine was runni ng, 
the sparking ceased and i n  its place there occurred a 
brush discharge. The envelope-covered sensitive plate 
was then placed vertically between the poles, trans
versely across the path of the spark, and nearer to 
the negative than to the positive pole, with the film 
side toward the positive pole. The positive terminal 
WaS then moved toward the sensitive plate until one 
spark passed, and then quickly drawn back so as to 
prevent the machine rfrom delivering a second spark. 
The plate on being developed showed in a most inter
esting manner and in its natural size the path of the 
current. The sensitive film is a much better conductor 
than the glass upon which it is placed, the latter 
being one of th.3 best non·conductors. Hence the cur· 
rent spreads through the film i nstead of going through 
the glass, and leaves traces of its path by depositing 

Pig. 8.-BRUSH DISCHARGE. 
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OCTOBER 7,  1 899. 
the silver that lies in its course. In Fig. 1, the spot 
where the spark struck the plate is shown at z, from 
thence the current diverges in all directions, like the 
branches of a tree ; the branches diverge into twigs, the 
twigs into leaflets, the leaflets into filaments, and so 
on, with indescribable complexity of detail. Every part 
of the current 8eemingly tends to get farther away 

Fig. 6 .-lIIULTIPLE DISCHARGE BETWEEN TERlIIINALS. 

from every other part of itself, but this would be a 
wrong i nterpretation of the phenomenon. As is well 
known, when two currents of electricity pass near each 
other, and in the same direction, they m utually attract 
each other. It follo ws, therefore, that the bmnching 
of the current as shown in  the picture is not due to 
any repu lsion between parts of itself. but to its tend· 
ency tu take paths Of least resistance in going through 
a conductor. The film on the glass plate is a conduc· 
tor, but the glass is not. A cond uctor has less resist
ance in proportion as its cross· section is larger and 
more resistance as its cross-section is smaller. It is 

Fig. 6.--DISCHARGE AROUND RUBBER PLATE. 
PHOTOGRAPHED WITH CAlIIERA. 

evident that where the spark strikes, the film has but 
little arca of cross-section as compared to the larger 
concentric surface toward which it spreads. The 
spark on striking the film first touches a small spot., as 
at z, and thence it spreads in all directions radially 
outward from that spot, . because the farther it gets 
away from the spot the larger the cross·sectitm of the 
film through which it travels, and c.:msequently the 
less the resistancp,. If you u�e spot Z as the center 
and circumscrib(,; a cil'Cle one inch in diameter and a 
concentric circle two inches in diameter, you will under
stand that when the current has reached, in its radi-

Fig. 'f.-DISCHARGE ON PLATE BETWEEN 
SHELLACKED GLASS PLATES. 

ally outward course, the limits of the outer circle. it 
wil l  be traversing a greater cross· section of the film 
than when it was at the inner circle. From any 
given point in a concentric circle around the spot first 
struck by the spark, the direction of least resistance 
for the current is radially outward. This is why the 

current splits up into so many branches, and these 
again into smaller branches, and so on. But the 
mutual attraction of Cllrrents going in the same direc· 
tion also influences the branching process. The abrupt 
changes in direction in any one of these branches can 
dou btless be attributed to local differences . of resist
ance in the film itself. 

The branching paths of the current in the 1l1m are 
not due to areas or J ines of conductive substances 
scattered throughout the film and havi ng less specific 
resistance than the rest of the film,  but to the fact that 
t he conductor grows larger in C1·oss··section most 
rapidly when the current goes radially outward in al l 
directions, thus making that the path of constantl ,· 
lessening resistance. 

In several place'S branches may be seen approaching 
each other and unitin� thereafter ; but sometimes they 
cross each others' paths without uniting. In the lat ·  
ter case I judge that one o f  t h e  currents had passel] 
before the other one had arrived. The current in pass 
ing over the film precipitates the silver, and the re 
suIt is a picture of its path made by t.he spark itself, 
and without a .camera ! When the current strikes th e 
center of the film as at IV, it tends to spread equally ir: 
all di rections radially  outward , and if the sensitivt. 
film had uniformly the same specific conductivff�' 
throughout its whole surface and substance the curreni 
would sti ll divide up into branches and twigs, because 
of the fact that radial lines of current would sti ll ue 
produced by paths of least resistance and these paths 
would be rad ially out ward. If t he spark would strike 
the plate ir; the exact cent.er ; if  the plate were exactly 
transverse to the path of the current ; and if the film 
had a uniform resistance in all parts of itself, we may 
believe that � the picture of a spark made by itself 
would be sy·m metrical in its branchings. But differ
ences of resistance in the film would destl"Oy this sym
metry, and render the paths crooked, as is shown in 
some of the branches of Fig. 1. In some of the figures 
the spark was not wholly conducted by the film ; hence 
it jumped over the top of the plate, leaVing a broad 
white path produced by the light of the spark and a 
branching figure produced by t.he current. Fig. 2 is 
the first electrograph the writer ever made, and it is 
quite interesting. It shows how one spark, z, went 
wholly around the plate, and how another spark 
divided, part going around the plate, leavin� a light 
effect in the shape of a white streak, and part being 
conducted through the film, leaving a beautifully 
branched tracing of its path. 

When the knobs are too far apart to permit spark
ing, the result is a brush-discharge, and when a sensi
tive plate is held vertical ly therein, the result is as 
shown in Fig_ 3_ 

We sometimes hear it aserted that the course of light
ning is not crooked, but straight, and that the crooked 
appearance is due to the irregular background of 
clouds. Tl.iat such is probably not the case is shown 
in Figs. 4 and 5, natural size, made of sparlts 16 inches 
long, with a camera using a Zeiss 12 X 15 anastigmatic 
lens. In Fig. 4, at 0, is shown a portion of the current 
separating from itself. It is evident that an ele ctric 
current throu,;h the air takes a crooked course. 

Fig. 6, made with a camera, shows the spark pass
ing around a rubber disk, th us taking a much longer 
course through the air in preference to going through 
hard rubber. which is a m uch poorer conductor than 
air_ The spark is seen to go straight to the center of 
the disk, which was held vertically between the poles ; 
straight up to the vertical edge of the disk and parallel 
to its surface. around the upper edge, and then taking 
a straight path for the other pole. This gives an idea 
of the tendency of the current to follow paths of least 
resistance ; the current  went almost twice the distance 
through the air in order to avoid going through a one
sixteenth inch thickness of hard rubber. 

In Figs. 7 and 8, I placed the sensi t ive plate between 
two glast;; plates coated with shellac, and allowed the 
current to enter through the center of one of the plates 
by means of a slllal l hole in which a metal conductor 
was placed. Th us, allowing the spark to strike the 
center of the sensitive plate, on the film-side, and 
thence to spread radially outward toward a circum· 
ference of tin·foi l  placed on the outer edge of the same 
plate, through w hich the hole was JDade. The effect 
of thus confining the lllm between two glass plates is . 
quite unexpected-the appearance is characteristically 
d ifferent from that oi all the other photographs here
with sent and I do nut atwmpt to explain the strange 
marble appearances in the picture. Fig. 15 is also 
most interesting. The picture was made by making 
a cylinder an inch in  diameter out of a sensitive film 
such as used in  a kodak with the film·side outward_ 
A strip of tin-foil WllS then rplled over the ends of this 
cylinder sO · QS to cover the film for the distance of an 
inch from either end. Around this cylinder was rolled 
another strip of sensitive film with the sensitive sur
face inward ; and arollnd this was rolled light-proof 
paper. The roll was then held lengthwise between 
the knobs of the static machine and a single spark was 
allowed to pass. Figs. 10 and 11 were made by placing 
the ends of metallic conductors between two sensitive 
plates with the lllm sides facing each other. 

When a. plate is placed withfn a light-proof envelope 
there is a eOlllparat.ive absence of the marble e1loot 
which is found when the film is between two good non
conducting surfaces. 

The peculiar interest that attaches to these pictures 
is that they are not photograph� but electrographs. 
These pictures, except 4, 5 and 6. were made by the 

Fig. B.- SENSITIVE PLATE PLaCED BETWEEN 
SHELLACKED PLATES. 

direct action of the electric current and not by the 
light of the current. The light effects are the broad 
white streaks, but the branching effects are due to the 

. direct action of the electrostatic current. 
• •  I • 

THE Department of Labor has recently reported 
upon the American paper industry for the first sil( 

Fig. e.-DISCHARGE ON CELLULOm FILlII. 

munths of the year 1898. It shows that there were 
723 plants in operation, and that the actual product 
for the half year was 994,087 tons of paper, valued at 
$48.689,880, and 619, �3l3 tons of pulp, valued at $13, 128.-

Fig. 10. Fig. 1 1 .  
DISCHARGE BETWEEN PLATES FACING EACH OTHER. 

542. Nearly one-third of the paper made was for news
papers, and was in the form both of rolls and sheets, 
and it amounted to 311 ,898 tons. For books only 
124,339 tons were consumed ; for wrapping paper, 72,093 
tons were used ; strawboard, 70,694 tons ; and 01 Manila 
wrapping paper, 66,383 tons. 
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Three-masted schooner 
Schooner .. 
Cu�ter 
Scb�ner 

Cutter . . 
Schooner 
Cutter .. 

'l'he schooner was t.he yacht " America, " designed 
and built by George Steers for COlll modore John C. 
Sf.evens and others of thE' New York Yacht Club for 
the express purpose of testing American ideas of yacht 
construction against those which were CU fJ'ent at that 
time i n  t.hE' mother country, Steers WaH already falll 
ous for his fast pilot boats, and the .. America " was 
modeled and r igged according to prevailing American 
ideas of that day. Her dimensions were as follows : 
Length on wateri ine,  88 fect ; length oVl'r al l ,  94 feet ; 
beam, 22� feet ; draught, 1 1 �  feet. She cafl'ied a 
large single j i b  laced to a boom, a lug foresai l ,  a main
sail  laced to the boom. a main topsail ,  b ut no foretop
mast or fOretopsai l. In her model the " America " was 
ra,J ically different from the crowd of yachts through 
w hich she was steadily threading her way into the 
leading position. That was the age of the " cod's head 
and mackerel tai l " theori es in Great Britain , when it 
was believed that the ideal form for a racing yacht was 
that which had the greatest beam at a poi nt well  for
ward of amidships, with a rather bluff bow, a long run 
and a fine /!-ft.erbod y. In the " America, " on the con
t.rary, the point of greatest beam was aft of the cen
ter. her bow was long and sharp and her aftet'body 
relati vely short and full. But it was i n  the cut and 
set of her sails t hat the stranger presented thE' greatest 
contrast to her competit.ors. The English yachtsmen 
believed that in order to get the best resnlts out of a 
sai l i t  should be made somewhat . • baggy." The main
sai ls for instance were cut at the foot in a low sweep
ing curve which h ung well below the boom, to the 
o uter end of which the sail �as stretched by the usual 
tackle. The sails of the "America " on the contrary were 
laced at the foot to the boom and relatively they set 
.. as flat as " the proverbial " board." ' The consequence 
was that while some of the English cutters and schoon
ers held their own fairly well w i th the "  America " down 
the wind, as soon as sheets were flattened in for that 
su preme test of a yacht, a thrash to windward, the 
v isitor walked away from the home craft in a way that 
made the eyes of the B ritish yachting sharps b ulga 
with amazement. When the . , America " rounded the 
Needles for the final stretch back to Cowes none of the 
fleet was in sight, although the subseq uent lightening 
of thE' wind enabled the diminuth e cutter " Aurora, " 
of 47 tons, to o verhaul the 170-ton schooner and 
finish but 24 minutel! astern i n  a race of 10 hours and 
34 m Inutes. This race was sailed, be it said, with no 
allowance for tonnage ; b u t  had such an allowance 
been made, the "America " would still  h ave beaten the 
l i tt le " A urora," though by the narrow margin of two 
. 1I i ll u tes. 

S uch, in brief, is the history of the w i n n i n g  of the 
Royal Yacht Squadron fi ve h undred dollar cup-popu
larly, but erroneously, known as the Q ueen's cup. 
There was an international race in the same month of 
August for the Queen's cup over the same course. the 
Royal Yacht Squadron b aving decided to throw the 
prize open to all tbe world on condition that time al
lowance would have to be given to the smaller vessels ; 
but the "America " did not enter. The cup won by ber 
and brought to this country is named after the famous 

scbooner, and should always be spok4iln of as the 
..  America " cup. 

THE FIRST CHALLENGE--" CAMBRIA." 
Associated with Commodore John C. Stevens in the 

ownership of "America " were Hamilton Weeks, George 
L. Sch uyler, James Hamilton, and J. B. Finlay. The 
death of the Commodore in 1857 l4ild to the pt'esenta
tiel! of the " America " cup by th e  owners to the New 
York Yacht Club to be held as a perpetual interna
tional challenge cup. The secretary .f the c lub lost no 
time in forwarding to the leading yacht clubs of the 
world a statement of the fact and p u rpose of the trans
fer of the cup ; and having done this he awaited the 
arrival of a challenge. The wait was a long one, for it 
was not until tbe fal l of 1868 that a communication was 
received from an English yachtsman, Mr. James As
bury, suggesting t hat a " champion schooner " should 
be sent over the fol lowing year " to take part i n  the 
matches of the Royal Yacht Sq u adron.J' and offering 
also to race bis  own schooner, t1te " Cambria. " against 
tbe said vessel round Long Island " for th!; final pos
session of the • America's ' Queen's (sic) cup of 1851 . "  
After a lengthy correspondence, in which Mr. Asbury. 
among othE'r things, endeavored to bar out the center
board, the terms of the match were drawn up satis
factory to both parti es. 

The " Cambria, " a deep-keel schooner, was launched 
in 1868, from Ratsey's famous yard at Cowes--the same 
Ratsey, by the way, tbat is responsible for the m uch
admired sails of the challenger of the present year, 
· ·, Shamrock. " Her leading dimensions were as follows : 
Waterline length, 108 feet ; beam, 21 feet ; draught, 12 
feet. She had 4 tons of lead on hel '  keel, and 21 tons 
of lead sto wed inside between her frames. Taken all 
round, she was a capable boat, and a worthy repre
sentative of the English racing schooner' of that day. 
To lend add itional zest to her v isit, James Gordon Ben · 
nett, owner of the big schooner " Dau ntless, " 1 1 6� feet 
on the water line by 26 feet 7 i nches beam, challenged 
Mr. Asbury to a west ward race across the Atlantic, 
which chal lenge watt accepted . The start was made on 
July 4. 1870, and the race was won by the " Cam bria, " 
which passed Sandy Hook 1 hour and 1 7;mi n utes!ahead 
of the American boat . 

The race for the "America " cup took place August 8, 
1870, and it was !Sailed u nder similar conditions to t hose 
undel' w h ich , 19 years before, the "America " had de
feated It fleet of English yachts. The fastest schooners of 
the New York Yacht Club gathered off Stapleton, S. I . ,  
a n d  t h e  start was made from a n  anchorage. A t t h e  
weather end of the 'l i ne was the " Cam bria, " a n d  next 
to her the famous " America, " t'esolved to prove that 
the nineteen years of intervening time since she won 
the cup had rob bed her of none of her old-time speed. 
In addition to the " A merica, " no - less than six fast 
keel schooners chafed at their moorings, and if they 
should {ail to out foot the English yacht, there was a 
fleet of sixteen centerboard schooners to 'be reckoned 
with, among which were such fliers as the " M�ic," 
" Idler," " Madeline, " and " Sil vie." The race was 
sailed over the New York Yacht. Club course, and at 
the sound of the starting gun it was trip anchor and 
hoist sail. The " Magic " was the fi rst away, and at 
the lightship she was leading the second boat, the 
" Idler," by over 5 minutes, the " America " by 12 
minutes, fl ud the " Cambria " by 24 min utes and 3 sec
onds. She held her lead to the finish, beating the 
" Cambt'ia " by 27 min utes and 3 se(londs actual time. 
The . ,  Cambria " finished i n  the tenth position, being 
beaten by two keel an d seven centerboard schooners. 
On corrected t ime the " Cambria " was beaten by the 
" Magic " 39 m i n utes and 12 seconds and by the old 
" America " 13 m i nutes and 47 seconds. It was evident 
that the "America" cup was in no danger of being cap
tured by the E n glish schooners of that day. COlli
pared with the " Cambria, " the " Magic " was a small 
boat. Her waterline length was 79 feet, beam �o feet, 
and she was of only 97 tons to the " Cambria's " 227 
tons. 

SECOND CHA LLENGE- " LIVONIA. "  

Mr. Asbury was not discouraged b y  h i s  defeat, and 
i m mediately on his return to E ngland, he ordered a 
new s(lhooner from Ratsey, to be named the " Livonia. " 
Her dimensions were as follqws : Waterline length , 115 
feet 2 inches; beam, 23 feet 7 i nches;  draught, 12 feet 
6 i n ches ;  tonnage, 264 tons. I Mr. Asb ury's second chal
lenge came through the Rqyal Har wich Yacht Club, 
and after much discussion, first i n  England and then i n  
America, i n  which the New York Yacht Club made the 
concession that the " Li vonia " should sai l against one 
selected vessel and not against a whole fleet, it  was de
cided that seven races should be sailed, the New York 
Yacht Club to select i ts champion on the day of the race . 
The first race was to be over the Yacht Club course, and 
the succeedi n g:  races were to be, held alternately off 
Sandy Hook and Over the cl ub course. 

On October 16, 1871, the day of the fi l'st race, there 
was a light wind blOWing, and accord ingly the "Co
lum bia," a remarkable l igh t-weather boat, was selected. 
The start was made from an anchorage, and the shoal
draught centerboard, taking the lead at the very out
set, drew steadily ahead and finished 20 minutes 28 
seconds in the lead. 
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For the second race, 20 m ileil to wind ward and re

turn, the " Col umbia" was agai n selected. In this  race 
the " Livonia" did better and led to the outel' llIark. 
but she was beaten in the run home, the "Col u m bia " 
winning by 16 minutes 33 8econds corrected time. 

On the day of the third race the wind was fresh, and 
accordingly the big keel schooner " Dauntless " was 
chosen to meet the challenge I'. J ust before starting 
she met with an accident, ho wever, which led to 
the " Col umbia " taking her place. The strong wind 
was not to her li king, and she met with a series of 
misbaps including the disablement of the steering gE'ar, 

. which led to the " Livonia " winning by 15 m i n u tes 10 
seconds ; this, by the way, being the only race in the 
whole fifty years of contests i n  which tbe EngHsh 
yacht has won. 

I n  the fou rth race the " Li vonia " was confronted by 
the big keel schooner , .  Sappho," of 310 tons. This . 
splendid craft had the following dimensions : Water
line length, 120 feet ; beam , 24 feet 9 inches ; draught, 
12 feet 6 inches; She held the record to Qut>ens· 
town of 12 days 9 hours 36 m i nutes, and the defeat 
of the " Livonia " was inevitable. The race was 
over the outside course, and in the twenty mile 
thrash to windward she beat the challenger by 
27 m i nutes 35 seconds ; finally winning the race by 
30 minutes 21 seconds. I n  the last race, held over 
the club course, the " Livonia " was again beaten, 
this time by 25 m i nutes 27 seconds. 

THIRD CHALLENGE- " COU NTESS O F  D U FFERI N . " 

The next challenge came from the Royal Canad i an 
Yacht C l ub, and after tbe usual correspondence, the 
club made a second important conceSSion, this time to 
the effect that they would select a single cup defender 
several days before the day of the firs t race. This was a 
manifestly fair and sportsmanlike decision,  and placed 
the challenging and defending yach ts on equal grounds. 
The centerboard schooner " Madel i ne, " which had al 
ready amply del.lonstrated her superiority to the 
other fast schooners of the club, was selected. She was 
a typical shoal-draught. broad· hul led schoon er, wit h  
a length over a l l  o f  106 feet, a beam o f  24 feet, an d a 
draugbt of 7 feet 4 inches . The challenger, which bore 
the name " Countess of Dnfferin," was a cen terboard 
schooner of even more pronou nced charact",r than the 
" Madeline, " drawing about a foot less water on prac·· 
ticaUy the same length and beam ; her over· aU length 
bei ng 107 feet, her bealll 24 feet, and her draught 6 
feet 6 inches. 

A lthough the Canadian boat certai nly made a more 
cred itable showing than the " Cambria" and " Li vo
n i a, " it was the same old story. I n  both races t.he 
" Madeline" took the lead at once and was never 
beaded . In the first race, sai led on August 1 1, 1876, she 
came i n  a winner by the comforta ble ,llargi n of 10 min·  
utes 59 seconds; and i n  the second race, sailed in a. 
very light wi nd, she won by 27 m i n utes 14 seconds. 
It should be mentioned tbat the brave old " America, " 
now in her twenty-sixth year, requested to be allowed 
to sail over the course. and bel' ti me, taken by the re
gatta committee, showed that she had beaten the Oan
ad ian yacht by 19 m inutes and 9 seconds-a strik i n g  
testi mony t o  t h e  superb qualities of George S teers' 
epoch-marking vessel. 

FOURTH CHALLR NGE - · "  A'fALANTA. " 

Nothing daunted by their defeat, the Canadians re 
solved u pon another trial in New York waters, and Mr. 
Alexander Cuthbert, the builder and captai n  of the 
" Countess of Dufferin," was com missioned to build a 
64· foot centerboard sloop for t he purpose, a challenge 
bein g  meanwhile sent on behalf of the Bay of Q u i n te 
Yacht Club, of Bellevil le, Ontario. The " Atalanta, " as 
she was called, was 70 feet over al l .  64 feet on the 
waterline, and had a beam of 19 feet and a draught of 
only 5 feet 6 inches. The New York Yacht Club pos
sessed already several very fast sloops, and it  was now 
for the first t ime that the present custom of sai l ing a 
series of trial races for the p u rpos; of selecting a yacht 
to defend the cup was fol lowed . The choice fel l upon 
the -sloop . ,  Mischief, " a centerboard sloop, 6 1  feet on 
the waterline, 20 feet beam, and 5 feet d raught, de
signed by A. Carey Smith. T wo races were sailed on 
November 8 and 10, 1881, in which the Canadian yacht 
was hopelessly beaten, thf! " M ischief " winning by t h e  
w i d e  margin of 2 8  m i n utes 20 !4 seconds in t h e  fi rst 
race and 38 m i nu tes 54 seconds in the second. In both 
these races it was mai nly the fi ne q ualit ies of the 
American yacht in  going to wind ward that enab led 
her to cross the finish with such an overwhel ming 
lead. 

(To be con t i nued. ) 
• • • • • 

THE city of New Yor k  has made an appropriation 
of $10,000 for the p urpose of making a great relief map 
of the w bole city. The map will be in the neighbor
hood of 50 feet square, and will show al l the important 
public and pri vate b u i ldings. There will be sectional 
views of some of our great office buildings, together 
with models of the best sai l i n g  and steam yachts. 
Buffalo w i l l  also be represented in probably the same 
manner, with a relief map which will show Niagara 
Falls and its power plants. 
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SOLID HYDROGEN. *  

B Y  1AllES DEWAR, • •  8.8., ETC. 
In the autumn of 1898, after the prod uction of liquid 

hyd rogen was po!!sible on a scale of one or two hundred 
c. c. , its sol idification was attempted under reduced 
pressnre. At this time, to make the isolation of the 
hydrogen as elTecti ve as possible, the hydrogen was 
placed in a small vaCUU 1ll test tube, placed in a larger 
vessel of the same kind. Excess of the hydrogen partly 
filled the circular space between the two vacuum ves
sels. The apparatus is shown in Fig. ! .  In this way 
the evaporation was mainly thrown on the liquid hy
drogen i n  the annular space bet ween the tubes. I n  
this arrangement t h e  outside surface o f  t h e  smaller 
tube was kept at the sa1lle tem perature as the i nside, 
so t.hat the l iquid hydrogen for the ti1lle was effectually 
guarded from i nfiux of heat. With such a combi na
tion the liquid hydrogen was eva porated n nder some 
10 mm. pre�su re, yet no solid ification took place. See
ing experi ments of this k i n d  required a l arge supply of 
the l i quid, other problems were attacked, and any at
tem pts in the direction of producing the solin for the 
time abandoned. DUI' ing the cOU l'se of the present 
year many varieties of electric resistance thermometers 
bave been under observation, and with some of these 
the reduction of tem perature brought about by exhaus
tion was investigated. T hermometers constructed of 
platinum and plati n u m-rhodium (alloy) were only low
ered 1%° C. by exhaustion of the l iquid hydrogen, and 
th€ y all gave a boi l ing point of -245° C., whereas the 
red uction i n  temperat ure by eva poration in vacuo 
ough t to be 5° C . ,  and the true boiling point from -252° 
to -253° C. 

I n  the course of these experiments i t  was noted that 
al 1llost i nvariably there was a slight leak of air, w b ich 
became apparent by its being frozen i nto an air snow i n  
the i nterior of the vessel ,  whel·e i t  met the cold vapor of 
hyd rogen coming off. Where conducting wires covel'ed 
with sil k have to pass t h rough India rub ber corks it is 
very difficult at these excessively low telllpel'at u res to 
prevent leaks, when corks get as hard as a stoue, aud 
cements crack i n  all d irections. The elTect of this sl ight 
air leak on the l iquid hydrogen when the p ressure 
got red uced below 60 mm. was very remarkable, as It  
suddenly solidified i nto a white froth- like mass l ike 
frozen foalll . My first illlpressions were that this body 
was a sponge of solhl ai r containing the l iquid hydro
gen, j ust l ike ordi liary air, which is a magllJa of solid 
nitrogen contai ning l iquid oxygen. The fact, bow
ever, that th is wh ite solid froth evaporated cOlllpletely 
at the low pressure without leaving any s u bstantial  
amount of sol id air led to the conclusion that the body 
after all m ust be solid hydrogen. This sUI' llJise was 
confi rmed by o bserving that if the pressure, and there
fore the te mperature, of the hydl'ogen was allowed to 
rise, the soli d  melted when the pressure reached about 
55 mm. The failure of the early experi ment m ust 
then have been due to !supercooling of the l iquid, 
which is preventcd in this case by contact with metal
lic wires and t races of solid air. 

To settle the matter definitely the fol lowing: experi
ment was arranged. A flask, C, of about a liter capac
ity, to which a long glass tube bent twi!'e at righ t 
angles was sealed, as shown in Fig. 2, to which a small 
mercu ry manometer can be sealed, was fil led with pure 
dry hydrogen and sealed 01T. The lo wer portion, AB, 
of this tube was calibrated. It  was su rrou nded w i th 
liquid hydrogen placed i n  a vacu u m  vessel arranged 
for exhaustion. As soon as the pressure got wel l re
duced belo w that of the atulosphere, pel· fectly cleJl.l· 
liquid hyd rogen began to collect in the t u be, A 13, and 
could be observed acc u lllulati n g  until, about 30 to 40 
mm. pressu re, the liquid h ydrogen sU lTounding the 
outs ide of the t,ube suddenly passed into a solid white 
foam ·l i ke mass. allllost fil l ing the whole space. As it 
was not possi b le to see the condition of the hyd rogen in 
the i nterior of the t u be, AB, when it was covered with 
a large quantity of this  solid, the whole apparat us was 
turned u pside down in order to see w hether any. 
liq uid would run down AB into the flask, C. LiCf.uid 
did not flow down the tube, so the liquid h y d rog-en with 
which the tube was partly filled m ust have solidified . 
By placing a strong light on the side of the vac u u m  
test ·tube opposite t h e  eye, a n d  maintai ning the ex
haustion to about 25 mm.,  gradual ly the sol i d  became 
less opaque, and the material in AB was seen to be a 
tra.nsparent ice in the lowel' part, b u t  the surface looked 
frothy. This fa.ct prevented the solid density from be
ing determined, but the max i m u m  fl u i d  density has 
been approximately ascertained. This was fou n d  to be 
0'086, the liquid at its boiling point having the density 
0 '07. The solid h ydrogen luel ts when the pl'essure of 
the saturated vapor reaches about 55 I11ID .  In order to 
determine the te mperat ure two constant volume hydro
gen thermometel's were used. One at 0° C. contai ned 
hydroge[} under a pressnre of 269 ·8 m ill . ,  and the othel' 
under a pressure of 127 Ill m .  The mean tem perat u re 
of the solid was found to be 16° absol ute under a pres
sure of 35 mm. 

All the attempts made to get an accurate electpic re
sistance thermometer for such low temperature obser -
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vations bave been so far unsatisfactory. Now that 
p u re hel i um is definitely proved to be IDore volati le 
than hydrogen, this body, after passing through a 
spiral glass tube immersed in · lIquid hydrogen to sep
arate all other gases, m U8t be compared with the 
hydrogen thermometer. For the present the boiling 
poin t, w hich is 21° absolute at 760 llUll . ,  compared with 
the boiling point at 35 mm. or 16' absol ute, enables 
the following approxi mate formula for the vapor ten
sion of liquid hydrogen below one atmosphere pressure 
to be derived : 

log p -6'7341 --S3'28/T mm. 
where T = absol ute temperat ure, and the pressure is 
i n  lllm.  This form ula gi ves us for 55 mm.  a tem pera
ture of 16 '7° a bsol ute. The melti n g  poi n t  of hydrogen 
m ust therefore be about 16' or 1 7° absolute. It has to 
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be noted t hat the pressure in the constant volu m e  hy
d r-ogen therlllometer, used to determine the tempera
ture of sol id hydrogen boiling under 35 m m . ,  had been 
so fal' reduced that the meas urements were made under 
from one-half to one-fo urth the saturation pressure for 
the temperature. When the same thermometers were 
used to determine the hoiling point of hyd rogen at 
atmospheric pressure, the internal gas pressure was 
oniy reduced to one-thirteenth the saturation pressure 
for the tem peratures. The a.bsolute accuracy of the 
boiling points under diminished pressure must be ex
allJined in some future paper. The practical l i m it of 
temperatuI'e we can com mand by the evaporation of 
solid hydrogen is from 14° to 15' absolute. In passing 
i t  may be noted that the cri tical tem peratU l'e of hydro
gen bei ng 30° to 32° absolute. the melting point is 
about half the critical tem peratU\"e. The melti ng point  
of nitrogen i s  also about hal f i ts critical tem pel·at ure. 
The foam-like appeal'auce of the solid when prod uced 
in an ord i uary vacuum is due to the sma l l  density of 
the l iqu id, and the fact that rapid ebullition is sub
stantial ly taking place i n  the whole mass of l iquid. 
The last doubt as to the poss ibility of solid hydrogen 
havi ng a metal lic character has been re moved, and for 
the future h yd rogen must be classed among the non
metallic elements. 

• • • 
A NEW CHAINLESS BICYCLE. 

A simple chain less bicycle, i n  which one-si lled strains 
are avoided, has been patented by Axel H. T. Hansen, 

HANSEN'S CHAINLESS BICYCLE. 

Avenida de Mayo 748, Buenos Ai res, AI'gentina, w h ich 
is notewQJ·thy for its strong construction and for the 
novelty of its  dr iving mechanism. T h i s  mechanism 
consists of a bevel-gear which takes the place of the 
usual sprocket-Wheel o n  the pedal -shaft and meshes 
with a w heel beveled on bo t h  front and rear faces and 
mounted in ball -bearings on the rear stay, which i s  
made single instead o f  double as usual. The rear face 
of the doubl y-beveled w heel on the side o pposite the 
first-mentioned bevel-gear en gages a bevel-pin ion se
cured upon a transverse shaft journaled in the rear 
stay. The pinion is provided with a crank- pin ; and at 
the opposite side of the pinion the shaft carl'ies a crank. 
The cl"Iwk and Cl'lWk-pin are !KIt at ninety degrees to 
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each other. Similarly located crank-pins are mounted 
011 tile Hub of the real' bicycle- wheel .  Rods conuect 
the t wo sets of crank-pins on each side. 

The rear wheel , it wi l l  be observed, is driven froUl 
both sides. By reason of the central pos ition of the 
do ubly-beveled translllission- wheel, lateral strains are 
llIinimized, particularly as the main driving-wheel and 
the bevel- pinion mesh with the transm ission- w heel on 
opposite sides of the longitUdinal ce ntral plane of the 
bicycle. 

If desired, the rear stays can be enlarged so as to re
ceive and cover the connecting-rods. 

• · e  • •  
Automobile N ews. 

A compan y is being formed i n  Italy for the purpose 
of placi ng a public service of automobiles in various 
parts of the country. 

Several owners of large cotton fields in the South are 
i nvestigating the possibility of successfully in troduc
ing a steam wagon for the transportation of the cotton 
crop from the field to the markct. 

An automobile is bcing experimented with in Boston 
for city work. The carriage is used by the Chief of the 
Public Building Department. The Mayor has ridden 
in it several times, and it was regarded as very suc
cessful . 

According to The Horseless Age, Mr. and Mrs. John 
D. Davis, who were stal led at Toledo, 0. , have re·· 
sumed their j ourney westward. A l l  value to the in
dustry of a tri p of this kind is take n out f it  by the 
long- delays and the many breakdowns. 

An international exhibition of automobiles at Berlin 
was opened on September 3. There were 1 4J veillcles 
shown by 1 20 exh i b itors. An experimental l ine of 
electrical omnibuses is being operated in connection 
with the exhi bi tion by the General O m n i bus Com
pany, of .Berlin.  

The Siemens & Halske Company, of Chicago, Il l. , 
announce they w i l l  intl·od uce the Berlin system of au
tomobile oufuibuses in C h icago. These cars carry 
t wenty-five passengers and can run on ither tracks o�· 
paved roadway. They will  be operated by storage 
batteries and can be charged from a trolley line. 

The Col u mbia Company, of Hartford, Conn. ,  who 
have devoted great attention to electrical vehicles, as 
our readers are aware, have now turned to gasol ine as 
a source of energy and are experi menting on the same 
with a view to putting gasoline carriages upon the 
market. There is an ample field for both gas and elec
trical carriages. 

An automobi le exh ibition is being arranged in con
nection with the cyclo show which is bei ng he ld at 
Chicago, Septem ber 2!'i to October 9. It is the inten
tion of the club to devote an b o u r  during each ev )n
ing's entel·taiu ment to an exhi bition of u.utomobi les 
on the track. One Chicago manufactuI'cr wil l  show 
twelve of the m .  A nu mber 8f pri vate owners )f auto
mobi les w ill show the working of their carriages. It i[; 
planned to have a road race between Chicago and �il
wan kee at the close of the exh i bition, and it is ex
pected that there will  be three charging stations on 
the road. 

. 1  .. ' . 
The Unlvenley oC California Plan •• 

Last year the reg-ents -of the University of California 
sent out i nvitations to the architects of Eu rope and 
the U nited St.ates to participate in a competition 
whose object was to secure the best possible plans for 
new buildi ngs for the univcrsity. A careful pro, 
gramme was outlined, and in deference to European 
architects, Ant werp was selected as the city where the 
first com petition should be held, and one h undred and 
one plans were received from architects in evel'Y coun
try in E u rope and from the U nited States as well. A 
representat i ve i nternational j u ry passed on the plans. 

E levell plans were selected as entitling their makers 
to enter i n to the final com petition, and a cash paymen t 
of $1 . 200 was made to each, and i n  addition au appro
priation was made sufficient to cover the expenses of a 
trip to Californ ia for the pu rpose of sturjying the site 
which the new b u ilding w i l l  occupy. Most of t hose 
who were successfu l in the first competition have al
ready llI ade the tri p to the Pacific coast. The date 
for the final competition was set for Septem ber I ,  and 
prior to that time al l the plans had been received . 
They w ere al l so elaborate as regards detail that the 
j l11'y required a week to make its decision. Finally, 
on September S, they announced tbat the plan of 
M. E. Benard, of Paris, was successful and would re
ceive the $10, 000 prize. The choice was unanimous 
and is i n dorsed by thu local profession as a j ust award. 
Messrs. Ho wells , Stokes & Horn bostel, of New York, 
received the second priz of $4, 000, the third went to a 
Boston firm, tb" fourth to Ho ward & Cauld well, and 
the fifth to Lord, H -:wlett & H ull,  of New York. Mrs. 
Phoeb.e A. Hearst gave $100, 000 for defraying the ne
cessary expense of the competition ; she has also prom
ised to bear the cost of sOlli e of tbe buildings. The 
whole scheme calls fOI' $20, 000,000. 

. . . . .. 
GERMANY maintai ns schools in foreig-n countries, 

IWd a. fund is freely voted for this purpose. 
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A COURTHOUSE GOING TO COURT. 

The citizens of Boxbutte County in the State of 
Nebraska recently took a vote u pon the question of 
moving the county seat from Hemingford, where it  
was then located , to Alliance. Both of these to wns are, 
of course, in the cou nty of Boxbutte, and t he circu�
st.ances which rendered the move flesh'able were cer· 
tain changes of popula
tion, etc. , which render
ed Al liance the more 
desirable location. But 

while a change of luca
tion was desirable there 
was no necessity for a 
change of courthouse, as 
the existing building at 
Hem ingford conta i n ed 
ample accommodations 
for the business of the 
county ; moreover, the 
distance from Heming
ford t 0 Al liance was 
only 19 mi les, and th !' 
level country between 
the two was singu larl y 
propitious for a feat of 
house movi ng. 

Accordingly a c o n 
tract was let to a . .  house 
mover " at Lincoln ,  Ne
braska, who, however, 
after jacking the build
ing u p  and gettin g  it  on 
i ts trucks, found that 
his hauling machinery 
was not equal to the 
task, and canceled his 
con tract. The citizens 
were thus again con
fronted with the alter
native of voting $30, 000 
bonds for the construc
tion of a new courthouse 
or maki ng a further ef
fort to move the old 
building. It  is probable 
that the structure would have stayed in Hemingford 
but for the fact that the Burlington and Misso111'i Rail
road runs through the county, and being a heavy tax
payer wou ld have had to bear in the taxes levied the 
major portion of the cost of a new house. 'rhe com
pany conceived the bold and certainly original idea of 
acting as a common carrier for the courthouse itself, 
and transporting it as so much freight over the 19 miles 
of track between the two towns in question. Accord
ingly the building, w h ich measured 38 by 50 feet and 
towered 51 feet above the rails, was placed upon four 
60,OOO-pound capacity trucks, heavy bridge timbers be
ing interposed between the bottom sills of the building 
and the trucks to secure an even bearing and properl y 
d i s  t r i b  u t e  the load. 

Now as the width be
t ween !'ails is  on Iy 4 feet 
8% in('hes and the build
i l l g  was 38 feet wide, it 
was necessary to stead y 
the structure to prevent 
it from rolling into the 
ditch. This was i ngeni
ously done by placing 
two loaded 60,OOO- pound 
coal cars i m mediately in 
front and behind the 
bui ld ing and guying it 
with ropes as shown in 
our i l l ustration, which 
shows the strange pro
cession under way. 

J t ieutift£ �lUtti£Ju. 
procession rolled by that this was " the first time that 
he ever saw a courthouse going to court." 

.. I • • • 
MODERN STAGE MECHANISM. 

The movement known by the nallle of " stage re
form " has of late years received considerable attention 
in England and has awakened interest at least in the 
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United States. It originated some twenty years ago 
in Austria with the pri mary object of encou ragi ng the 
greatest possible imitation of nature in the mise-en
sc�me. The rudiments of art as understood by paint
ers, sculptors, and arch itects were to be applied to the 
stage and true scenic art was to take the place of the 
nondescri pt mounting of plays. It was also considered 
essential to i n t l'oduce modern methods of stage mechan
ism, lighting, etc. , and special attention was to be 
paid to protection against fire, for the movement ori
ginated in Austria after the terrible " Ring " Theater 
fire in Vien na, and since this time the movement has 
not only surely and grad nally developed throughout 
Austria and German y, but also spread beyond the 
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frontiers of those countries. The old methods of chang
ing scenes and producing effects which have been in 
use for a hundred years have been done away with, 
and the mechanical engineer and the architect have 
been set to work to revolution ize stage mechanism. 
The most untiring worker in En�land is undoubtedly 
Mr. Edwin O. Sachs, who is the recognized authority 

on the subject, and our 
engraving represents a 
most u s e  f u I improve
ment in manipulating 
the " bridge " of a mod
ern theater stage which 
he designed. Hydraulic 
stages are in use in quite 
a number of places i n  
t h e  world and w e  have 
one in this cou n try, but 
this method of -manipu
lating stages does not 
a p p e a r to have met 
wit.h very. much approv
al either in England or 
in America. 

To t hose who are not 
familiar with stage con
struction , it may be said 
that a tirst-class stage 
consists of a n u m ber of 
s e c t i o n s  t e r m e d  
" bridges " w h ich are 30 
or 40 feet long and 8 
f e e  t wide. T h e  s e 
" bridges " can be raised 
or depressed to make 
mountains or caves as 
the case may be, and in 
fact, the uses to which 
they can be put are 
almost legion. There 
are usually five or six of 
t hese .. brid ges " sepa
rated by narrow flaps. 
The first theater to do 
away with the creaking 
old wooden drums and 

pulleys of two hundred years standing, worked by man
ual labor, and su bsti tuti ng electrical power instead, 
is the Theater Royal, Drury r.ane, London, England. 

Mr. Sachs div ided the main stage into six sect ions, 
which are arran ged to be moved vertically either 
12 feet above the stage level or 8 feet below it, wh ile 
the fifth and si xth sections were to be built to be 
moved vertically only, being the most distant from the 
audience and only to /Dove as a whole; the third and 
fourth were also to move in a sloping direction, while 
the first and second sections, besides allowing for a slop
ing movement, were also to be cut up into moving sub
sections for traps and the like. For the th ird an d 
fourth sections hydraulic bridges were used. The fifth 

and sixth sections were 
built accord ing to Mr. 
Sachs' plan and in time 
the others will also be 
r e c o n s t r u c t e d. The 
bridges are 40 feet long 
by 6 feet 9 inches wide 
and an 8-inch flap i n ter
venes between them . 
The two sections whi<'h 
are worked by electric 
power em bod y a new 
principle for stage me
chanism, namely, tht: 
principle of the 8n�
p e l. d e d  lift part ia l ly  
counterweighted fral l le  
takin g  the form of a 
bridge, so that what is 
known tech nically as It  
" bridge " on the st age 
literally becomes a lat
tice work bridge f r o m 
the engineer's point of  
view. 

The trip was made 
without any mishap at 
a speed which varied 
from 5 to 8 miles an 
h a U l', accordi n g  to the 
grad es. The only ob
stades e n  c o  u n t e l'  e d 
were some smal l- cu ts 
which had to be reduc
ed to allow the floor of 
the building to clear 
t helll. 'Ve are i n form
ed b y  Mr. J. R. Phelan, 
the superi ntendent of 
the roatl , - to whom we 
are indebted for our 
p a r t i c u  lars, that the 
building is lal'ger than 
it appears to be i n  the 
p i c  t u l' e-the u p  p e r  
story i n  which the court
rootn is located having 
a 16- foot ceiling. It was 
aptly remarked by a 
spectator as the strange ELECTRICALLY OPERATED BRIDGE, DRURY LANE THEATER, LONDON. 

The lattice and gird.' 
ers are 38 feet 10 inches 
long, 5 feet 6 inches 
wide. They are well 
b r a c e d together as 
shown in our en graving 
and form a rigid struc
ture on the top of which 
is the fioor form ing a 
part of the stage. The 
steel portion of each l i f t  
weighs a l ittle more 
than 4� tons and the 
platform 1� tons more, 
so that the total weight 
is not far from 6 tons. 
About two-thirds of t h is 
weight is taken off from 
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the hoisting apparatus by counterweights. In order to 
prevent the bridges from binding, they are provided 
with long legs which slide in angle gui :ies attached to 
steel stanchions. The mechanism which operates the 
l i fts is placed entirely below them in order. to allow an 
unencumbered floor when the top of the lift is flush 
with the stage. Each bridge has an independent elec
tric motor with drums and cables. Each motor is of 
77i! horse power and is of a four-pole inclosed type, the 
motor being sh unt wound. The motors make 520 revo
lu tions per minute. The speed is reduced to the ratio 
of 104 to 1 through a worm and worm wheel, the worm 
wheel being geared to a shaft w hich carries two wind· 
ing drums which make five revol u tions pet· minute. 
Upon these dru ms are wound steel wire ropes which 
pass over guide pulleys and are connected at four 
places on the legs of the lift near each corner. The 
speed of lifting corresponding to the ful l  speed of the 
motor is 16 feet per minute, but this can be red uced to 
6 feet per m inute, as desi red. Equalizi ng devices are 
provided so that the tension on the r<?pes is rendered 
uniform. '£he movement of the lift is controlled by a 
combined starting and reversing switch which is operat

ed from below the level of the stage from a position b y  
w h ich t h e  operation of the mach inet·y can b e  observed. 
Hand gear is provided for working each lift, i n  case 
the electric power should fail. Devices are fitted for 
holding t.he li fts stationary in case the ropes should 
break. Very often as many as th irty people would 
have to be carried on it, or a " tal l y-ho, " as shown in 
our engraving. 

Auto!llatic switches are provided for cutting off the 
cu rrent in case the operator shou ld be derel ict in h is 
d u ty, so that the drums cannot overwind. Appliances 
are also pro vided f.)r stopping t h e  bridges at a certain 
fixed place. The li fts have been tested thoroughly and 
they have worked with smoothness and without jarring. 
The new instal lation may be regarded as a most im
portant advance in stage mechanism, and the su bject is 
so interesting that we publish additional ill ustrations 
showing the working of the bridges in greater detail in 
the current number of  the SUPPLEMENT. 

.. . . , . 

THE WIND-SWEPT ISLAND OF SAN NICOLAS. 
BY PROF. C. F. HOLDER. 

About seventy miles off the coast of Southern Cali
fornia lies the island of San Nicolas-a veritable des
ert, wind-swept to such a degree that one might w�1I 
imagine that the furies are guarding t.he island. San 
Nicolas, which is twelve miles long and four or five wide, 
has no harbors, the anchorage being merely a lee under 
the low hills ; the fact th at th e  wind blows directly 
offshore making it possible for vessels to anchor here 
at certain seasons. 

On this island, which has been the central point of 
a romance and tragedy of much interest, deserted and 
alone, Maria Better Tha n  Nothing, the wild woman 
of San Nicolas. l i\"ed twenty years-lon g enollgh to 
forget her people and 
even her language. 
'I'he story is as fol
lows : 

J c ieutiiit �meri,au. 
hold, 8 0  the captain sailed a.way, whereupon the 
frantic mother dashed into the sea. and swam back to 
the shore, making her way successfully through the 
surf. The captain of the vessel promised to return 
for the woman, but soon after his vessel was wrecked, 
and no attempt was made to rescue the poor Indian 
woman until twenty years after, when a priest de
termined to make an effort to Jearn whether she was 
alive. He enlisted the services of an otter h unter and 
several Indians, who in a small schooner, known as 
. . Better Than Nothing," set sail for San Nic�las. 

IlIPLEIiENTS FOUND ON SAN NICOLAS ISLAND. 

They landed on the island , and very soon found 
evidenCe> that some one was livi ng thet'e, b ll t  avoiding 
them. To make the search perfect, the men formed 
a l ine acros!cl the island at certai n distances apart, 
which resulted in the discovery of the wild woman. 
She was sitting by a brush hut in a canon, about 
which was a windbreak of whalebones and various mil.' 

terial. She snJ iled and spoke to the Indians ill a 
language they did not understau d, but they fell on 
their faces before her as though to worsh i p  her. She 
offered them food and readily consen ted to go with 
thelll, and was taken aboard the schooner with a tame 
otter. She was dressed i n  the skins of birds, over 
which was a garment of sealskin.  She was named. 
Better Than Nothing, after the vessel, and by signs 
succeeded in telling some Indians on the mainland 
something of her history. At first she' had mourned 
the loss of her friends ; then the dogs killed her baby, 
and she wished to die and was sick for a long time. 

She was taken to Santa Barbara, where Indians from 
al l about were brought to her to see if they could 
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nnderstand her language ; but without avail. She h ved 
with different fami lies at Santa Barbara, but civiliza
tion proved disastrous to her, and in less than three 
months she died. Her remarkable dress of feathers 
was sent to Rome as a curiosity, and the remains of 
the unfortunate woman found a. resting place in the 
sanctified ground of the mission. 

San Nicolas has proved a veritable treasure house 
for the archreologist, and tons of stone implement� 
have been taken from various mounds on the island. 
One of the most remarkable sh ell mounds i n  the 
world is found here, being it is said nearly a mile 
long and t en feet i n  average height. On its wind
swept surface innumerable objects have been found, -
exposed during previous hurricanes, with the bodies 
of Indians facing each other, having been buried in 
a sitting pos ition w i t h  hands clasped over the head. 
With many remains were burieq such personal effects 
as mortars, ollas, flutes, jewel boxes, charms, flint 
spearheads, and almost every article needed by a 
hunting and fishing people. al l formed from shell, bone 
or wood . Fishing l i nes were made of kelp ; sinkers of 
stone w i t h  a groove worn around or a hole in the 
center ; the hook was of elegant design and bore the 
barb upon the outside. 

One of the g.·eatest curiosities on San Nicolas, after 
all, is the wind. It tosses the sand dunes into the air 
l ike wraiths and keeps them continually mov ing and 
shifting. It has buried a stone house an d- so th reatened 
another that the lone herder on the island often de
serts it for shelter amon g the rocks near the sea-l ion 
rookeries, feari n g that it will  be blown into the sea. 
For two �uccessive years the writer as guest of Com
modore Burnham, of the Santa Catalina Yacht Club, 
wade the attempt to reach this inhospitable island.  
The fi.·st t i me th e  yacht was blown away ; the second 
the party was able to land , but owing to the tert' i li , '  

w i n d  was glad to leave. A pproaching t h e  island pr(' 
sen ted a flat and barren appearance. and the yacht 
finallv came to under the lee of strange cliffs that rise 
from 

-
the sea, while to the north a long spit of sand ex

tends to the east. In some places the cliff is worn by 
the combined forces of water and wind into marvelous 
shapes and is everywhere difficult of ascent. Some 
sailors have a superstition that the strange wind that 
blows from the island is from the souls  of the natives, 
who resent this intrusion and the robbing of their 
gt·aves. 

The yacht's party soon had an experience with the 
wind. A black fog cloud came sweeping down over 
the island and the wind blew a hurricane, dissipating 
the fog and blowing u ntil two o'clock in the morning. 
The landing was made in a heavy sea-a dangerous 
operation. The single inhabitant, a French herder, 
was standing on the. sands, looking a ty pical Robi nson 
Crusoe. He had a big hat strapped on under his 
chin an old-fash ioned shot gnn over his shoulder, a 
can�

' 
in his  other hand. T wo half·breed shepherd 

dogs crouched near 
h im. H e  ev iden ced 
no desire to hear 
frolll the outer world : 
his one wish was for 
beans, w h ich . u u fOl· · 
tunately, could 1I0t 
be g-ratified. He h ad 
a smaH fortune li t 
hand in the antiqui; 
ties which he cou l d  
pick up, but h e  was 
u ndou btedly loath to 
despoi l the graves, 
though not averse to 
p o i n t i n g  out the 
skeletons which had 
been uncovered here 
and there. Every
where the won derful  
evidences of the wind 
were apparent. In 
one canon the w riter 
photographed a sec
t ion that s e e  III e d 
to have almost been 
carved 
hands. 

by Tita.l l ic 
T here wenl 

great facp�, i m poss i

ble forms of anima ls, 
delicate j a c e I i k e 
trace.·y, all creat i l l g"  
a -weird effect.  

For cent uries the 
islan d was ·inhabited 
by a race of hardy 
mari ners who ha,'e 
left their mon uments 
in large shell heaps 
and m 0 u n d s that 
cover many acres. 
Less than one hun
d red years ago, the 
Franciscan f a t  h e rs 
determined to take 
the n a t iv e s  away 
frOID the inhospi t

able island and pro
vide t h e  III w i t  h 
hOllies around the 
v a l'  i 0 u s  m issions-, 
whe.·e t h e  y could 
a lso be com fortably 
c o  n ve rt  e d . With 

t h is object i n  view. 
a vessel wai> sent to 
th e islan d ,  and after 
m ilch difficulty the 
I l l d i a n s, now reduced 
to about one hun
dred, were collected, 
taken aboard, and 
deserting th ou san d s  
ot i l\ l plements which 
their  ancestors had 
used f o r  centuries. 

When the vessel was 
ahout to sail, one of 
t h e  w 0 m e n  d is· 

c o v e r e d  that her 
ch i l d  had been left 
hehind. But it  was 
blowi ng a gale and 
the vessel could not STONE FOREST, SAN NICOLAS ISLAND. BAll NICOLAS ISLAND LOOKING EAST. 

Reach in g th e S U I I I ·  
JlJ i t a  f t e r a hard 
clim b over cliffs of  
yellow, blue, w h ite, 
green a n d  0 t h e  I' 
shades a mesa was 
found, almost pet·
fectly level, extend
i ng for five or six 
miles. Not an ob
ject broke the level 
that appeared to be 
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covered with small polished pebbles, arrangfi!(! in 
windrows, that in the gale were blown about and raised 
into the air ' with the sand cyclone that accompanied 
them. For several miles the barren mesa, from which 
strange canons reached down to the sea in every direc
tion, was followed. One object of the visit was to 
locate the spot where Maria Better Than Nothing lived ; 
but  it was evident that the isle of w inds was . ever 
changing ; nallled after St. Nicholas, it should be mild 
and gentle, but the reality is a veritable fury. 
The island seemed to be in the grasp of in
numerable sand glaciers, which instead of  
movi ng down moved up and w e r e  ever shift· 
ing in the wind. The canon in which the 
so· called wild woman is supposed to have 
li ved is  visible. A more deserted spot it is 
d i fficult to imagine-a river of sand w i nd· 
iug up from th e distant sea and covering 
evel·ything. Here and there rise strange 
tree· l ike shapes that resemble the tru n k  of 
spectral trees, and w hich but add to the 
weirdness of the scene. 

Everyw here were evidences of former occu
patiolJ . Some of the party d u g  into the 
mounds, where curious stone slabs Illarkeu 
perhaps t he graves of the ancestors of the 
wild woman. Pearl fishhooks, bone pipes 
and a fl int speal'head wel'e found, standing 
possibly j ust w here they had been left ; an(l 
tons of i lll plemen ts have been taken frow 
the surface of the sand dunes. 

In one canon a rem arkable drapery of 
s,andstone is  bei ng worn out by the wind. 
I n  others caves were found, one with strange 
hieroglyphics painted on the stone. E very
th ing here tel ls of desolation and death ; 
the  sands s trew n  w ith t he bones of a lost 
race, the deep canons fill ing up with the 
dead ly sand that co[weals the remains of 
u n n u m bered people who lived ht-re i n  the 
past. 

The wind does not always blow at San 
Nicolas. The summer is the season of winds ; 
in winter days and weeks fol lo w  when the island is at 
peace and the sand dunes seem sleeping. But fierce 
w i n ter storms come suddenly, and the island is not in 
good favor among the navigators of the Pacific. 

• 8 ' . 
Color Photogra p h y  Cor A mateurs. 

M. Leon Vidal, the e minent FI'ench physicist. whose 
w ork in color photography is well  known, has recently 
presented to the Photographic C l u b, of Paris, a new 
Illethod of  working which ' is of gl'eat value to ama
teurs. He states that he has been frequentl y asked 
w hether it was possi ble, by a comparati vely easy pro· 
cess, to obtain positives 0[1 glass in natural colors, 
these being especially interesting for lantern sl ide pro
j ections. M. Vidal has devised a method which has 
the advantage of sim
plicity, and i s  easily 
with i n  reach of am
ateurs. 

He proposes to give 
sufficient details to 
enable any one to 
obtain good results 
by carrying out his 
directions careful ly. 
It w i l l not be neces· 
sary to refel' to the 
wel l ·known process 
of 0 b t a i n i n g the 
t h I '  e e negatives of 
the object desired, 
')ne gi ving the re. 
rays, the second the 
green ,  and the last 
the violet. However, 
it will  be useful to 
give the formulre for 
t h e  color-s c r e e n s  
throngh which each 
of these negatives is 
to be taken. For the 
orange-red, two parts 
of eosine yellow and 
one part naphthol 
yellow are used, add
ing the proper quan · 
tity of water to give 
a good color. For 
the green, two parts 1 
of su l pho-green and 
·me part of n aphthol 
ye llow are taken, and for the violet t wo parts of methy
line blue and two parts of Paris violet. These solutiom. 
are to be filtered with care. 

A clear gelatine plate is to be dyed in the solution. ; 
this  llIay easily be obtained by dissolving out the sil'V.e1' 
bromide from an ordinal'y plate, then washinil well and 
d ry ing. 

The plate thus prepared, which should be, of course, 
nearly transparent, is dyed in the color bath by an im-
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mersion of five minutes, agitating from time to time. 
The color-screens thus formed should be placed quite 
near the sensitive plate during exposure. For the reds 
and yellows, orthochromatic plates may be used, and 
ordinary plates for the violets. After a few trials upon 
colored bands whose tone is clearly defined, such as 
violet, blue, green, etc. , the time of exposure through 
each of the screens is determined. 

After having obtained the three negatives of the ob-

SHELL MOUND, SAB NICOLAS ISLAND. 

ject, taken through each of the color·screens, the ob· 
ject is now to obtain a positive image in natural colors 
by placing together three positives which are to be 
made. For this purpose gelatine film.,; are preferable. 
Eastman kodak films may be used, as they are suffi· 
ciently thin and transparent ; they may also be printed 
through the thickness of the gelatine without losing 
sharpness. 

Sensitizing. -A number of short pieces are cut. off the 
roll of film and are then sensitized in a bath of bichro
mate of amm'onia, 0 '7() per cent. The immersion in 
the bath is about two min utes. They are then dried 
in the dark, being pinned against a board. As in this 
process the bromide of silver i n  the plate is a second
al'y consideration, the operation may be cal'ried on by 
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an ordinary lamp, but when the film is dry it should 
not be exposed to dayligh t  before putting into the 
printing frame. 

Exposure. -The film is applied against the negati ve 
with its gelatine side outward, the light thus passing 
through the negative and through the thickne<ls of the 
film before reaching the bichromated emulsion. As to 
the quality of negatives to be used for this purpose, 
they IIhould be soft rather than too bard. The expoa-
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ure in full sunlight varies from fifteen seconds to one 
or two minutes. It ill possi ble, by opening the frame, 
to watch the progress of t,he i mage, but it is somewhat 
difficult to estimate In this way the exact amount of 
exposure to, give, and the best plan is to use one of the 
well- known exposure metel's, such as Warnerck's. By 
this means one may note the time of exposure of the 
proof which gives the best results. and work accord ingly. 

Development. -After exposure to sunlight. w h ich 
may, in fact, be replaced by artificial light, 
the developwent of the image is proceeded 
with. T h is consists in washing out the 
unaffected portions in a hot water bath at 
40° to 50° Centigrade ; the positives are 
washed until the water shows no more 
tl'aces of sil ver bromide. To avoid d iffer
ences in the shrinkage, it is . preferable to 
treat all the films which are developed at a 
time by water at the same temperatu re. A 
pal·t of the bromide of silver has now been 
washed out with the solu ble portion of the 
gelatine, and it  is now necessary to get rid 
of that wh ich is in the parts corresponding 
to the image . . This bromide has been useful 
in mak ing the image more distinctly visible, 
and thus the progress of the developmen t 
may be noted : it is now dissoh'ed out in a 
h ypo bath of 15 per cent.  The fi l m  is then 
washed in r unning water, and dl'ied agai nst 
a board. 

Coloring of Positives. -Each of the posi
tives is now to be dyed with its appropriate 
color, blue, red, and yel low, before assem
bling. To this end it is best to trace upon 
ea ch of the films the letter corresponding to 
its color, before the bromide of silver is 
dissolved out, otherwise, as the films are 
then nearly transparent, it becomes difficult 
to identify them. [These colors are the com
plementary colors of the screen!! pl'eviously 
used ; th u s  the negative taken through the 
red screen is to b e  mal' ked blue, that taken 
through the green, red ; that of the violet, 

yellow.] The blue to be used is rather inclined to
ward the green than the red ; one of the best colors 
to use is the so· called metyl green, which in reality 
gives a very good blue. For the red. erythrome gives 
fine results ; and for the yellow, a mixture of naph
thol yellow and eosine yellow is brought up to 
the desired intensity. These colors are all solu ble 
in water, and the solutions should be carefully fil
tered. The gelatine side of the film is applied to the 
surface of the liqu id, and in a fe w seconds the gelatine 
will absorb the color to the desired degree of intensity. 
This depends, first, upon the degl'ee to which the 
image has been printed, and second, upon the degree 
of saturation of the colol' bath. With a little practice, 
one soon becomes able to harmonize th ese two factors. 

After dyeing the 
films they al'e dl'ied 
w i t h o u t  wash ing, 
and are then ready 
to be assem b led. To 
this end the blue 
film is placed upon 
the yellow, and after 
having matched the 
images as nearly as 
possible, t h e  t w o 
fil illS are k e p t to
gether b y  s l ightly 
gluing t h e  uppel' 
corners. As soon as 
the glue takes effect, 
the red is put on, 
and h eld in  the 8ame 
way. The value of 
the result is now t o  
b e  seen . I f  t h e  ex
posures a n d color 
baths have b e e  n 
made to the proper 
d egree. the r e s  u I t 
w i l l  be a br i ll iall t 
image in nat u ral col· 
ors. If the resu,lt is 
defective, it becomes 
easy t.o find the 
cause. General ly the 
yellow is good, but 
the red or blue may 
be too weak or too 
strong ; it is then 
easy to correct t his 

by making a new positive to replace one of these, es .. 
:>ec i al ly if the exposu re meter has been used . 

When the films are good, they may be definitely 
mounted between. two glass plates. By making stereo· 
scopic positivetl by this process, remarkable resu lts of 
relief and color may be obtai ned. It should be reo 
marked tha,t the colors are likely to fade under thH 
action of strong daylight, and should therefore be pro
tected. Another point to be observed is that the 1ilws 
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are subject to a certain shrinking, and therefore those 
which are to be matched exactly should always be 
worked under the same conditions. 

. . . . .. 
THE ILLUMINATION OF THE BROOKLYN BRIDGE. 

E lectricity played an important part in the recent 
celebration in honor of the homecoming of Admiral 
George Dewey. Electric signs of all kinds were scat
tered throu�hout the city, and along the water front 
several corporations and private finns went to consid
erable expense to provide i l luminated signs composed 
of incandescent lamps. The Brooklyn Bridge 
was naturally considered as a rare chance for 
illumination on a large scale. This was accom
plished by erecting the words . . Welcome 
Dewey " in incandescent lights. Each letter was 
thirty-six feet in height, and the entire length 
of the two words was 370 feet. The letter "w" 
alone contained about 1, 100 l ights and the total 
nnmber of l ights was 8,000. In addition, both 
of thp, lofty towers were provided with search 
lights, and the whole combined with the splen
did fireworks made a never·to-be-forgotten 
scene. Our line cut shows the method of sus
pending' the lamps between the poles. The 
poles were placed on the southern road way 
and were lashed to the superstructure and 
were held in position w ith the aid of wires 
which acted as guy ropes. The lamps them
selves were strung upon wires which were 
stretched between the poles. Before th e  work 
was completed it was fou n d  that the wind 
caused so much breakage that every lamP had 
to be anchored i n  position by the aid of w ires 
which were twisted around the lamps as 
shown in our engraving. The current was 
taken under the road way by cables and was 
fed to the latter by feed wires suspended be
t ween the posts at the bottom. S witches were 
provided on the posts to con trol the lighting. 
The eIJect of the gigantic letters was most im
posing. 

• • • • • 

The Color 0" Blinds. 

',itutifi, jmeri'AU. 
Venetian bl1� do not allow of the graduation, 
which is desirable, of the tone of light which may be 
adj usted with cloth fabric. As is well known, exciu
sively red light has been used as a therapeutic agent, 
and apparently with encouraging results, in measles. 

.. I • • • 
The Human Body as a Caloric · Machine. 

As the efficiency of a steam engine or other ma
chine is considered as the relation of the work per
formed to the energy su pplied to it, it is an i n teresting 
question to consider the case of the human system, and 

235 
1,094.000 kilogram me-meters, this figure representing 
the energy developed in the system. 

To find out the average work performed by the in
dividual , we may take as an example that of the Alpine 
guide cOllsidflred by D upi n . T he mean weight of this 
lllall was 70 k i lo�l'alll llles, the load which he carried 12 
ki logrammes, and the duration of his work 10 hours, 
each hour cOl'l'es pond ing to an ascent of 400 meters. 
Accordingly the total work which be performed in that 
t i m e  was 82 X 400 X 10, or 310, 000 kilogram me-meters. 
To estimate the efficiency at which this work was per

formed, it is only necessary to find the ratio 
between this figure and that of the energy sup
plied to the body, as above estimated by Rl1hl
mann, or 1,094, 000 +328,000. This gives us 30 
per cent as the efficiency of the human motor. 
Or, if we wish to admit 25 per cent as a fair 
average, it is seen that a man gives only 25 per 
cent of the total energy produced by the oxi
dation of the al i ments, the remaining 75 per 
cent being expended in internal work. This 
efficiency, it may be observed, far surpasses 
that of the steam engine and other similar 
motors, the steam engine giving on an average 
only 6 per cent of the energy stored up in the 
combustible. 

_ .•. -
'I'hc M a n  W h o  Has a Geni u s  .. or the 

InoPI·ort u ne. 

The following from '.r he New Orleans Times 
Democrat i llustrates the chal'acteristic of per· 
sons one is continual l y  meeting. 

The remarkable and widely varying proper
ties of the elementary colors which compose 

DETAIL SKETCH SHOWING HOW THE LAMPS ARE CONNECTED. 

" There goes a man, " said a Canal Street 
philosopher, .• who has made a fai lure of l i fe in  
spite of exceptional equipment for success. 
He is honest, affable, highly educated and in
d ustrious as  a beaver. He has n o  bad habits. 
and I couldn't name a man in New Orleans whc 
possesses a kind lier disposition, yet  he .  is con 
tinual l y  out of a job and is studiously avoided 
by everybody who knows h im. The mysteri
ous part of it is that nobody can tell you j ust 
why, and the poor fel low doesn't understand it 
h i mself. He is beginning to think that some
body has worked a rabbit's foot on him, but the 
secret is really this : He has a genius for the in
opportune. By some malign freak of fate he al

white light suggest that t he employment of screens as 
in the blinds placed over our windows should be fo und
ed on a scientific basis, says The London Lancet.  OUl' 
know ledge of the properties of each individual section 
of the spectrum is not exact;but this m uch we do kuow, 
that the rays of least refran gi bi lity, the red ray", are 
without direct chemical efi'ects, they OCCUI' at the heat 
end of the spectrum . On the other hand, the rays of 
the highest refrangibility contain the v iolet rays w h ic h  
chemicall y  are exceedingly active. It is these rays 
which are concerned in photograph y and doubtless 
also in the great processes of vegetable nutrition and 
growth.  The o bject of blinds is, of course, twofpld
to keep a room cool and to screen out some of the light, 
so as to avoid the bleaching of coloring materials of the 
carpets and furniture. At the same time sufficient 
l ight must be adlll itted so that the occupant may see 
without difficulty. 

to find out what is the relation between the work 
which an average man is capable of performing and 
the aliments w h ich he ab�orbs. A German savant, 
Rtlhhnann, has made some i mportant reseerches i n  
this direction. He considers t h e  body a s  a caloric ma
chine, i .  e_ , as a motor i n  w h ic h  the energy su pplied 
is represented by th e  heat developed i n  the combus
tion, or rather oxidation, of the carbon and hydrogen 
contained in the aliments, The combustion of 1 kilo
gralll me of cal'boll develops a q llantity of heat equal 
to 8 'OS calOl'ies, and that of a kilogramme of hydrogen 
34 '56 calories. A man of average strength produces in 
the course of twelve hours the oxidation of 0 '252 kilo
gramme of carbon and 0 '0156 of hydrogen. From 
this it follows that the heat of alimentation equals 
0 '252 X S 'OS+0'0156 X 34'46, or 2573 calories, correspond
ing, accordi ng to the mechan ical theory of heat, to 

ways says and does the w rong thing at the wrong time. 
It is not lack of tact ; it is destinyo For example, I like 
h i m ,  but  he never called on me in his life that hill visit 
wasn't high l y  un welcome. He is morally certain to 
drop in j ust in time to catch one doing something fool
ish or discreditable, and you know how we hate the 
innocent chance witness of our fol lies. He made a 
mortal · enemy of Col. -- because he happened to 
walk into his office whi le the old man was dyeing his 
mustache. He chanced o n  a certai n  prominent lawyel' 
smirking before a m irror, rehearsing an impromptu 
after-d inner speech, a:nd the prominent lawyer got 
even by knocking him out of a valuable contract. 
Those are two cases out of dozens. He never gossi ps 
or tattles, but the mere fact that he has Feen things h e  
oughtn't t o  see and heard things he ough t.n 't to hear 
makes his very pl'tlsel.l.ll\:l tlill baiTa��ing to the otht'r fel-

lows. I t's most I t " ·  
fot·tu nate, and a I I 
fate. If he were ill
trod uced to a man 
whose gran d fat her 
had betln hanged, 
he'd be absol utely 
certain to b e g  i n 
talking about rope 
inside of t wo lu in
utes. A s  I said h e ·  
fore, h e  h a s  a gel l i us 
for the inoppOl·t u l l t' . 
My wife loathes h i lll 
because her f a I S tl 
frizzes blew off on 
the street olle day 
and lan ded CU1 top 
of his um brella. H e  
had nothing what
ever to do with eith
er the frizzes or the 
elements, but now I 
can't ask h i m  to my 
house. Terrible to 
be u n d e l' �uch a 
curse, isu't it ? "  

.. . . ... 

What then is the 
best color for this 
purpose ? Since l igh t  
exerts the peculiar 
action due to the ac· 
tinic rays which m a
terially and whole
somely  affect t h e  
air of a d w e l l  i 11 g 
room care should ob
viously be taken · not 
to excl ude all the 
rays that are so con
cerned. Ttus ruby 
or orange-red mate
rial ,,.ou Id be contra
indi cated. A b u  n -
dance of l ight is in· 
i m i cal to the life of 
micro·organisms, so 
that a material in 
some shape of a com
promise should be se
lected. The best for 
t l : i s  purpose is pro· 
bably a delicately 
ocher· colored fab l'ic. 
This would screen 
part of the acti ve 
light rays, and if of a 
fair  t h ickness t h e  
greater part of the 
heat rays, wh ile ad
mitting sufficient ac
tive rays to allow of 
a w holesome eIJect 
upon the room an <l  
i t s  surrouuding8. TO BROOXLYJI BRIDGB ILLU.I1UTED Ul HOJIOR OJ' AD.mAL DEWEY. 

O W l  N G to the 
high pr ice of cop
per, the i m perial 
postal authorit ies of 
German y prop()�e 
to r e p I a c e  it  for 
telephon ic pU l'pOSf:'R 
with a I u III i n 11 111 
wire or irOll w i  r e 
c o a t e d  with cop

per. 
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Rallroad8 In Africa. 

Railroads in Afries. are discussed at considerable 
length in a monograph entitled Commercial Africa i ll 
1899, j ust prepared by the Treasury B Ul'eau of Statis
tics. It shows that the rai l  ways now in operation or 
under actual construction are nearly 10, 000 mi les in 
pxtent, that about two-fifths of the distance fl'om 
.. Cape to Cairo " has already been spanned by rail
way l i nes w h ich are being extended from the northern 
nnd southem extremitips of the eontinent toward the 
equator, wbere they are expected to meet early in the 
twentieth century. Already rai lroads run north ward ly 
from Cape Colon y about 1 , 400 mi les and southward 
from Cairo about 1 , 100 miles, thus malting 2, 500 m i les 
of the Cape to Cai t·o rai lroad com plete, the i ntermedi
ate distan ce bei ng about 3, 000 miles. Mr. Rhodes, 
whose recent visit  to England ami Gel'many i n  the i n 
tel'el!t of the proposed through l ine  from the Cape to . 
Cairo is a m atter of rellord. and w hose vil!it to Germany 
was made necessary by the fact that in order to pass 
from the sout,hern chain of Bri tish territory to the 
nort ht'rn chai n ,  he m ust cross German 01' Bt'lgian 
territory, is reparted as confident that the through 
lihe wi l l  be com pleted by the year 1910. It  may rea
sonably be ass u med that a continuous rail way l ine 
frOID the southern to the northern end of Africa w i l l  be 
i n  operation in the early years of the twentieth cen
tnry. Towlu'd this line, p l'esent and pl'ospective, w h ic h  
is t o  stretch through t h e  eastern pal·t of t h e  conti nent, 
hJteral l ines frolll either coast are beg i n n i n g  to make 
t�)eir way. A line has already been constrncted fro m 
Natal on the southeast ooast, anothel' frolU l.ou l"Onco 
Marq ues in Portuguese territory and the gold and 
diamond fields, another frolll Beira, also i n  Portu
�Iese territory. but considera bly fal·ther north, and dt's.
t i  nell  to extend to Salisbury in Rhodesia, wh ere it w i l l  
f 1 1' 1 1 1  a j n nctioll with the Cape to Cairo road ; sti l l  
I L l i0ther i s  projected from Zan zibar t o  Lake Victoria 
N yanza, to connect probably at Tabera with the 
tra.nscontinental l i ne ; anothe r  l ine is  under actual 
construction westward from Pangani j ust north of 
Zanzi bar. both of these being in German East Africa ; 
another line is being constructed north west ward ly 
from Mombasa, in British territory. to ward Lake 
Victoria Nyanza. and is completed more than half 
the d istance. while at the entrance to the Red Sea a 
road is projected west wardly into Abyssinia and is ex
pected to pass fart her toward the west and connect 
with the main l i ne. At Suakim,  fronting on the Red 
Sea, a road is projected to Berber, the present ter
m i n us of the line running southwardly from Cairo. 
On the west of Africa lines have begun to penetrate 
inward, a short l ine in the French Soudan running 
from the head of navigation on the Niger with the 

ultimate purpose of connecting navigation on these 
two streams. In the Congo Free State, a rai l way con
nects the Upper Congo with the Lower Congo around 
Livingstone Falls ; in  Portuguese Angola, a road ex
tends eastwardly from Loanda, the capital, a consid
erable distance, and others are projected from Bm
guela and Mossamedes with the ultimate purpose of 
connecting with the .. Cape to Cairo " road and join
ing with the lines from Portuguese East Africa, which 
also touch that road, thus making a transcontinental 
l ine from east to west, with Portuguese territory at 
either terminus. lj'urther south on the western coast, 
the Germans have projected a road from Walfisch Bay 
to Windhoek, the capital of German South west Africa, 
and this will  probab l y  be extended eastward ly until  
i t  connects with the great transcontinental line from 
Cape to Cairo. which is thus to form the great nerve 
center of the system, to be contri buted to and sup
ported by these branches connecting it with either 
coast. Another magnificent railway project, w h ich 
was sOlDe years ago suggested by Monsieur Leroy 
Boileau, has been recently revived , being no less than 
an east and west transcontinental line through the 
Soudan region, connect ing the Senegal and Niger 
cou ntries on the west with the N i le Valley anll Red 
Sea on the east and penetrating a densely pop n l ated 
and extremely productive region of wh ich less is now 
known, perhaps, t han of any other part of Africa . 

Straits. Half a mile oft' four similar poles were erected, 
and half a m ile further on is a high pole supporting a 
coil of wire, one end being anchored in deep water. 
Between these points he has succeeded in transmitting 
the sound of a succession of taps. These taps were 
made with the view of sending messages by the Morse 
code. They were heard at the receiving station by 
placing a special telephone to the ear. The system is 
more rapid than that of Marconi, but the sounds are 
not as d isti nct as they might be. As a matter of fact, 
it is not telephony at all, but a system of telegraphy in 
which a telephone is used as a recei ver. 

• • • • • 

The C u rre ut Supplement. 

At the north, numerous lines sk i rt the Mediterranean 
coast, especially i n  the Frellch territory .of Al geria 
and i n  T u n is, where the len�th of�rail way is, in round 
n u m b ers . 2. 250 m i les, w h i le the Egyptian rai h'oads are, 
including those under construction, about 1, 500 miles · 
in length.  Those of Cape Colony and Natal are nearl y 
3, 000 mi les, and those of Portuguese East Africa and 
the South A frican Republic, another thousand. Tak
ing into consideration all of the roads now constructed 
or under actual construct ion, their total length reaches 
nearly 10. 000 miles, while there seems every reason to 

. believe that the gl'eat through system connecting the 
rapidly devel�ping m i ning regions of South Africa 
with the nort h of the continent and with E u rope wi l l  
soon be pU!lhed to a consummation. A large propor
tiori of the rail ways thus far constructed are owned b y  
the several colonies o r  states which they traverse. 
about 2, 000 miles of the Cape ColOnY syste m belonging 
to the government, w h i le nearly all that of Egypt is 
owned and operated by the state. 

The cnrl'ent SUPPLEMENT, No. 1240, is of unusu a l  
interest. It  is one o f  the best n u mbers we have ever 
published. The fi l'st article is devoted to the • •  Steam 
Yacht · Josephine, ' " which describes and il lustrates i n  
great detai l t h e  latest and o n e  o f  the most palatial 
yachts e ver constructed. .. Electrical Manipu lation of 
Theatrical Machinery " describes the system which is 
also referred to in the present issue of the SCIENTIFIC 
AMERICA N. . .  The Works of the Diamond Match 
Company, Limited."  descri bes the beautiful and cOIn .. 
pJicated machinery used i n  making the boxes and the 
match es. .. A n  Automobile Street. Sweeper and 
Spl' i n kler for Use in Paris " is also described and i I l us · 
trated . . .  The Lem u r " is the su bject of a fu l l  page en
graving. A highly important paper is . .  Advance in  
Measuring and Photographing Sound!'," by Prof. Ben · 
jamin F. Shal'pe, M.A.  This article is i l l ustrated with 
engravings showing the apparatus and some of the re
sults obtained. The first i nstal lation of this article is 
publ ished in t.h is  issue. • •  The Literature and Legends 
of th e Phil ippines " is by Margherita Arlina Hamm. 
" The Poisons of the Eighteenth Century " is an arti· 
cle giVing m uch curious information. . . Roman Roads 
and Milestones in Asia Minor " is a most attractive arti
cle. . .  International Cloud Work of the Weather Bu
reau " is by Prof. Frank H. Bigelow. 
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Sir Wil liam H. Preece has recently been carry ing on 
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called. Four of the poles have been erected near Car
narvon on a sand ban k at the southern end of Menai 
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RECENTLY PATENTED INVENTIONS. 
A:rl c o l & o ral Implement •• 

ligures or writing from the ander side of a page of a book 
to the upper gide, or to the uppenlde of any page without 
turniug the leaf upon which the matter to be transferred 
Is located.. The- Invention employs mirrors so arranged 
that the writing on the under side of a leaf will be re
liected lu such a manner that the matter may be correctly 
read and copied. The device, It is claimed, is ftB couve
nlent and time-Baving ftB any of the folding or creftBed 
leaf balauce· books. 

STOCK AND DIE.-HANS O. NIBNSTAEDT. Copen
hagen, Denmark. The Invention provides a screw·cut
ting stock and die, the jaws being sepamble from each 
other by the rotation of two lock-nuts, sO that the re-

changes. 'fhe essential features are fonnd in two mem
bers, one of which forms a pivot for the coupling and 
the other of whlch ' is resilient and carries a keeper for 
engagement with tbe pivot-member. 

FOLDING SEAT.-GEORGB P. STREET, Sr., Elk
ton, and BENJAlIIN H. COURSEY, Sharon Grove, Ky. 
The seat or chair comprises side frames with one of 
which a back and a seat have swinging connection. A 
spring is provided for swinging the back, and a pin on the 
back engages an inclined lug. on the seat to swing the 
seat with the back. Chairs thus constructed' are of par
ticular service In churches. theaters, and places where It 
is desired to clear a room of an audience quickly. 

MARKER ATTAOHMENT FOR PLANTERS. 
JOlIN GILJIOUR, Troy Grove. III.  The invention Ie
Iates particularly to means for changing the gage or 
marker for com-plantel"ll. and provides a simple system 
of levers which will enable the driver. without leaving 
his seat, to raise the mnlier of the marker out of the 
l(l"Ound, to throw the gage or marker to the right or left 
,, , required, and slmn ltaneously to raise the shovels or 
o:lllivator-wheeis. The marker can also be held upright 
aaj· readily dropped to the side. Tbe check or guide
rope usually employed to manipulate the m ... ker is dIs
canlffi, and thus the necessity of passing the reins over 
the rope at eacb change of gage is obviated. 

turn movement of the tool to its initial position can be LOCK FOR GAS-KEYS. _ HENRY A. STUART. rapidly eft'ected. By the employmeut of a rotating 
gulde-disk, the operator is spared the inconvenience of Brooklyn, New York city. This lock for gas·keys and 

actuating several loose parts when adjusting a new similar COCks comprises a valve-casing having stops or 

MbHlellaneo u s  I nvention.. guide-hole. shoulders upon opposite side�. A plug valve or key lits 
the casing and is formed with a hole in which one end of 

WEIGHT AND PRESSURE INDICATOR. - ED- HOT-AIR FURNACE.--GEORGE W. M;ISKIlIE N, Jr. , of a spring enters, the other end b�aring yieldingIy 
WARD McGARVEY. Bellefonte, Pa. By the laws of vi- Newcomel"lltown, Ohio. The furnace is intended for use against the opposite side of the cock. The two ends are 
bration , a sIring of rihbon nnder tension wlil ha ... e a in heating balldings. end comprises, essentially, a cylin- adapted to engage opposite shoulders upon the casini to 
fundamental rate of vibratory motion varying witb drical shell divided into two parts by a partition and hold the key closed against accidental tuming. 
the stretching force applied to it, The Inventor hu I.iovlded with a: grate in one end, the whole heing sur-

SELF-LIGHTING DEVICE FOR GAS-BURNERS. applied this principle to scale· beams to indicate the rounded by an air-heating chamber having supply and de-
wl'ight and pressure of loads. The device is partlcu- livery pipes .for conducting air . . The device Is so con- -ERNST WIESE, Berl in. Germany. The piece of spongy 

larly adapted for weighing coal on scaleS at J!Ome stmcted that the gases of combustion cannot mingle with platina applied to the tops of gas.burner chimneys is 

distance from the omce in which the weight is recorded. the heated air. soon spoiled hy the products of combustion. To correct 

th I " .  this fault the inventor rrovldes a hole. in a cap placed By the nse of Is invent on the weighlng of loads on DOOR-SECURER.-OLB KURB, Chehalis, WftBh. To. at a certain height above the chimuey-top to allow the various scales may ba perfonned at one omce. The provide a deVice for the use qf travelers In locking the gB� .. to pa�s through and reach the spongy platina above we ight of an object, It  shonld be obeerved, may be de- dool"ll of rooms In hotels. Ie tbe purpose Clf thls inven_ the holl' In order to be thereby ignited. A clack-valve termined without the uee of movable weights on the scale. tion. The device comprises a body having a recess ex- .  pivoted at the .bottom of the cap to leave the hole beam. tended a portion of its length, to which body plates are open until the gas is turned on ' and lighted Is ar-
ATTACHMENT FOR BAP'3 DRUMS.-CHARLES E. pivoted adapted . to fold Into the recess. A locking-bar ranl!ed for closing the whole when acted upon by the 

RIlED, Elmwood, III. The object of this Invention i� to Is pivoted to the body and has a notch and a head por- rising "�&!1lhnstlon-products after ignition, SO as to lead 
provide a device to prevent a drnm from creeping. Tbe tlon for engaging a rearward extension of the auter off the cor ... t ustion-products along the bottom of the 
attachment consists of an adjustable body at the end platp, when the device is folded. The plate holds the cap to the outside, thus preserving the spongy platina. 
portions of which are gripping-arms extending beyond body In position, and the plate and body bold the lock· 
the heads of the drum when the body is attached to the ing-bar in place with the head ag>linst the door to pre
rim. The grlpping-&-ms engage with the rear of the vent the openins: thel"COf. 
dmmmer'. limbe. thus effectual ly preventins: the drum HIGH-EXPLOSI\TE SHELL. "7 GILBERT JARED, 
from moving. These gripping·arms wlil not luterfere Prairie City, Dl. Tbe hollow .body of the shell has a 
In any manner with the use of the drum, and the at- conlform head. A. perforated· and threaded coupllng
t'lchment need not be removed. rIng engHges the body and head at opposing ends. These 

CLAY-SCREENER.-EDWARD B. and HENRY A. part.. are connected with a perforated compres�ion . block 
"<ADEH, Coplay. Penu. The clay-sifter compr,,,,,,, a having Its rear l'nd cupped to form a valve. seat. A coni
cylinder compose;:! of a series of rlugs, the outer surfaces form valve has a hollow stem slidable throngh the com
of which are enga� by three triangnlarly-disposed pression-block, aud a plunger-tube slides In the valve. 
shafts having spacing-col lars between the rings. The stem and is adapted to detonate the nitroglycerin In the 
shafts are provided with rotative connections. Beneath body, when the tube is forcibly driven baek. The shell 
the cylinder a shaft extends on which disks are mounted can be exploded by Impact or time-fuse only after beins: 
having anus enteriug the slots bt'tween the rings. The 1Ired from a gnu. 
clay Is broken up by the arms ot the disks, the liner THILL-COUPLING.-ALBBRT H. FOR�YTHE, Sar
particl � Pft88lns: betweeu the rlnj1;8. and the gravel and coxle, Mo. . This Invention provideS a clamp or locking hard lumps being discharged at the other eDd of the device for connecting the clip with tbe thlll or pole cylinder. 

irons or thfil or pole couplings. only two parts being 

SELF·ADJUSTING DRYING RACK.-JosBPH H. 
BEAULIEU. Waterbury, Conn, This lack for holding 
·photo�raphs to be dried, comprises a home having longi
tudinal bal"ll separated to form a slot between them, 
upon which bars, cross-slats rest. The central slat is 
secured to the frame, and the oth�r slats have )lOles 
through which goide-rods pass. The olats are held to
ward the center with an even pr< s.ure hy means of II 
spring baud , 80 that the cards arc properly supported be
tween adjacent slats. 

DEVICE FOR PREVENTI XG SEA· SICKNESS. -
CARLO CALIANO. 'I·orin. Italy. In the opinion of this 
inventor, sea.sicknes8 is a reftex phenomenon, resulting 
from acute stimulation of the celiac or .tomachlc plexu�. 
and he has found that, properly direct.ed pr�.snre upon 
this uerve-ccnter. will prevent or cure sea-sicknep.. To 
effect this compt'e8s\on he employs a belt of peculiar con
structllib which Is to be worn about the body. 

DEVICE FOR ASSISTING IN -TtiNSlI'EIUUNG needed. 'The clamp hlI8 no nota and ean  �Iy WffiR-TIGHTENER.-LoUIII H. CLYBORNB. Mouud 
ENTRIES.-THOllAs B. P.A8CIIALL, Searcy. Ark. This attached to or detacbed from the 1l8rts to be nulfle\l. and I CitY. 1'1. D. 1'he tightener embodies a bolder adapted 
Invention provides a device dt'8\gncd to ft88lst In copying used for connecilons of the ordinary tYPe wlthOlit ant reMovahly tb carry II tWl&thil!; blir; 11avillg ceat one end 

two hits capable of gripping the wire and having at the 
other end a hook serving to engage the wire when it 
has been twistell aronnd the bits and to keep the wire 
taut. Each holder is provided with a number of bars. 

PERPETUAL CALENDAR FOR PENCIL-CASES, 
WALKING-STICKS, ETC.-JAlIES T. DRAPER, PIn
gelly, Western Australia. This invention conslsts in the 
arrangement of the names of the months. days of the 
week. and the days of the month upon three separate 
cylindrical surfaces capahle of belni moved relatively 
against one snother. The names and nnm bel"ll are so 
an-anged that future or past dates can readily be ascer· 
tained. 

SASH AND BLIND LOCK.-EDWARD J. DREXLER, 
Paterson. N. J. The present invention is concerned 
with improvements in locking-devices for the meetlng
rails of window-88shes and blinds or shutters; and the 
object is to provide a simple device by means of which 
tbe two sashes when closed may be effectually locked 
togethl'r and at the same time lock the outslde blind. 
The essential features are found in a staple screwed in 
the blind and adapted to engage hook on the window
fftBtener. 

AUTOMATIC DEAD-LATCH LOCK. - CHARLES 
BACKER, 1742 Lexington Avenue. Manhattan. New 
York city. In d : ad-Iatch locks it is customary to pro
vide a detent which drops behind some pol"tlon of the 
bolt to .prevent its wi thdraw"1 after the door is closed, 
except hy Ii key. This invention provides a peculiar 
construction anil Q",!lnllement of the parts of a lock of 
thl� kind. which may be set into operative en�agement 
by the departing person. thus rendering the locking. 
det�ilt antomatlc, locking the latch as each person goes 
out, and yet permitting the door to be opened with a 
latch-kl'Y. 

ICE-CUTTER.- GEORGE A. AlliES. Nonvich. Vt. Tbe 
ice-cuttcr consisis principally of a sled which is drawn 
over the surface of the ice and which carries besides a 
transvers� shaft upon which are mounted toothed power 
wheels, a circular saw momited in a swinging frame and 
connected by suitable mechanism WIth tbe power-wheels 
by wbicb It i� rotated. With this device It is possiole to 
cut the ice the desired de;Jth at one operation . thns 
saving much time in harvesting tlle ice. 

DRAF'f-APPLlANCE . - GEORGE N. FARNS WORTH. 
Grimes. Cal. The appliance is provided with a spreader
bar adapted for attachmeut to singletrees, with which 
spreader-bar stretcher-chains are connected, each bavlng 
a bar npon which a roller tums. The bars are adapted for 
attachment to a Mth-chain ring. Should the feet of the 
animals pass over t.he �hains. they will be turned out 
naturally. the rollers strik'ng the mi�placed feet and 
causinl! them to be liftPd . Thus the present necessity of 
stoppinl! the team and removing the feet of the animal 
Is ohvlated. 

CUPEL-COOLER FOR ASI'IAY-FURNACES.-WIL_ 
LUlil D. LONGWOOD. Deadwood, S. D. In ft88aying, it 
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Is customary to place crucibles in the muJlle, back of the 
cupels, to keep them and the metal suJllciently cool for 
cupeilation; but the placing and adjustment of 'such 
cruciblt'!:S requires n great expen�e of time and Jabor" 
which it  is the purpo.e of thi. invention to obviate. A 
draft-partition is employed . having transverse draft
openings, one for each cupel, the bottom wall of the 
opening being below the top of the cllpel ill front of the 
opening. A tile-eover is employed, the ends of which 
project over the cnpels and sbield them from the heat in 
the back of the mutlle aud allow the cool air to collect 
and pass through the partition openings. 

ORE·SEPARATOR.-WILLIAM HOOPER, Ticondero
ga, N. Y. Tbis device is designed to separate gold frolll 
sand or gravel without the use of water. A fie�ihle bed 
is secured b au inclined frame and is inclined do:.vn to 
the sides. A series of separating-strips on the upper 
surface of the bed form channels to receive the heavier 
particles and direct them to the outer ends of the st.rlps. 
Plates extending longitudinally of the bed at each side 
and above the stripa form a central conduit. A second 
series of separator-strlps of greater widtb than the first 
serve to direct the sand or tailings from eacb side of the 
bed to the central conduit. 

REIN-SUPPORT.-JOHN G. RYCKMAN, Knappa, Ore. 

To tbe hridle a strap is secured by one end, the otber end 
being attacbed to the bames. A ring is secured to the 
central portion of the strap; and througb the ring the 
driving-rein passes, whereby a support for the rein will be 
provided a e:'ort distance from and in front of the ham�s. 
The attachment does not in  any way interfere with the 
action of the reins upon a bit and renders it well nigh 
impossible for the ·reins to become entangled with or 
pass under tbe pole or tongue of the vehicle. Tbe rein
guard is adjustable to any size harness an 1 contains no 
springs or bars to injure the horse. 

EGG·SEPARATOR. - JOHN A. BURNS, Woodbine, 
Iowa. It is the object of this invention to provide an 
apparatlls for separating eggs from the filling material
bran. oats. eto .-in wbich they are packed and· sbipped. 
The egg-separator has a hopper and a rocking cradle 
with a semicircular reticulated bottom. A slidable egg. 
holder having a semicircular form is fitted in the cradle. 
In separating eggs, a woven wire cover is drawn over the 
cradle and �gg·box, to hold the eggs while the box is be
ing invclted, the slidahle holder being adjusted to pre
vent the spreading of the eggs. The filling passes 
through to the hopper and is discharged. 

GASOMETER.-WILLIAM F. COOPER, Meriden, Conn. 
The iuventor of thi8 gasometer has sought to dispense 
witb the nsual water-<!Cal and to give the bell a l�rger 
range of movement to adapt it for acetylene generators. 
Tbe inv�ntion consists in tbe special arrangement of two 
receptacles which telescope or nest, one witbin the 
other, and a peculiar connecting-skirt of impervious 
elastic material connecting the edges of tbe t,\·o mem
bers of the gasometer and forming an annular sheath 
in which the gas is contained in tbe form of an annular 
fi l m. 

BARREL-SHIELD.-WILLIAM A. FRASIER, Gutbrie, 
Oklahoma Territory. To provide a cover for barrels 
such as are used in grocery stores. the inventor hOB de
visd a sbield of tiu, zinc, sheet-iron, paper, or other 
sllItable material, plated or japanned in colors and let
tered to indIcate the contents of the barrel. 

CHOKE-BORE ATTACHMENT FOR GUNS.-RAN 
DOLPH P. CORY, St. Louis, Mo. This device is an im. 
provement on a chc',ke-attachment patented by the same 
inventor; and tile present invention prOVIdes a means 
whereby tbe fastening strain in securing the cboke· at 
tachment to tbe gnn-barrel is exerted in lines DamBel 
with the axis of 'tbe harrel and cboke.section. 

'
To the 

choke-section links are pivoted, provided with latch
devices, the Iinka being adjnsted at their pivohl connec
tion witb the cboke-section by set.screws. In latched 
position the parts lie parallel with the lengtb of the 
choke.section, so tbat the strains are not torsional but. 
are exerted in straight lines. 

S A SH-HOLDER. - SCOTT A. MORROW and JARRET C. 
HALCOM, Commerce, Tex. In suitable recesses in the 
stHO" "I' a sasb, springs are held so that they will extend 
ill a direction away from the stile and at an oblique 
angle to the side edges of tbe stiles. Friction.rollers on 
the free ends of the sprin)!,s engage the guide-strip witb 
tbeir peripheries and the window-frame with their side 
faces. The bolder acts as a guard again,t the admission 
of dust. Hir, or rain. and is hence particnlarly applicable 
to fail wdy.cars. 

FOLD I :"I G  COT. - JAMES H. MARTINDALE, Fort 
W nrth, 1'cx. The object of tbe invention is to improve 
the C ,)foer irons or brackets connecting the end and side 
bars and the legs, so that these parts will be rigidly held 
ill their operative position. The frame is .0 constrllcted 
that tho le;{s may be folded inwardly into longitlldinal 
alinement with each otber upon the limier sides of its 
rnd b.lTs ; and the removabb side hars are formp.d in two 
hinged pHrts of equal length w ith each sechon of nhOlH 
the lengtb of tbe end ba .... , so that when the side bo rs 
firc re:noved, folded, and laid parallel wilh tbe end bars 
an1 the legs folded upon the end bnrs, t!lC cot may be 
rolled np into a compact roll ju.t the lenlrth of the end 
bars. 

Desi::lts.  

BADGE. - HERMANN SCHAEFFER, Brooklyn, New 
York city.  Tbe leading feature of the design consists of 
a bust pictllre of Dewey surrounded by a wreatb, at the 
lower portion of which is a spread-eagle. anchor-arms, 
and two crossej cannon . 

DOOR OR WINDOW SECURER.-GEORGE E. JOHN
SON. Brooklyn, New York city. The device is designed 
to be in82rted hetween tbe jamb and door or between 
the sash and frame to prevent tbe door or window from 
being opened on the outside. The securer can be carried 
in the pocket and is of special service in hotel.rooms and 
the like 

MONUMENT.- JOSEPH OSSOLA, Barre, Vt. Upon 
the monument are represented a broken plant and a 
worm at tbe point of fracture as If the plant had been 
eaten through. 

NOTE.--Copies of any of these patents wi l l  he furn
ished by Mnnn & <':0. for ten cenu. each. :Please state 
the name of the patentee, title of the invention, and date 
Qf thia paper. 

SOMETHING TO REMEMBER. 
Some of the simplest things in the world are the 

mo.t efficacious. Now, for instance, if you are 

afraid of lightning, here's a very Bimple safeguard 

to remember-si mply put on yOUl" rubbers and 

then stand up so that your clothes won't touch 

anywhere. W hether you're indonrs or out ot 
doors you're perfec l ly safe, for rubber is a non
conductor and you are completely insulated. This 
is worth remembering. 

l'he charge j(}r insertwn 'IlIIId.<!r this head is One Dollar a 

line for each inse'rtion ; about eit;lht wards to a line. 
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lIIarine Iron Work •. Chicago. Catalogue free. 
):4'or mining engines. J. S. Mundy. Newark, N. J 
. .  U. S." Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge. Turner Brass Works. Chicago. 
Y ankee Notions. Waterbury Button Co., W aterb'y. Ct. 
Handle & Spoke IIIchy. Ober Mfg. Co., Chagrin Fall., O. 

Hook and Eye Patent for Sale. �'. J. Rappold, Erie, Pa. 
Automatic Alarm. for Drip Pan.. Patent for sale. 

E. Hicks. Belleville, N. J. 
Ferracute Macbine Co., Bridgeton. N. J . ,  U. S. A. Full 

line of Presses, Dies, and other Sheet Metal Machi�ery. 
Special and Automatic Machines built to 'drawings on 

contract. The Garvin Machine Co . •  141 Varick St., N. Y. 
I1r' �lachinery for R.R. contractors, mines, and quar

ries, for hoisting. pumping. crushing. excavating, etc., 
new or 2d-balld. Write for list. Wil i ts Shaw, Chicago. 

The celebrated " Hornsby-Akroyd "  Patent Safety Oil 
Engine is built by the De La Y ergne Refri�erating :Ma
chine Company. F�)( t of East 138tb Street. New York. 

1'he best book for electricians and bellillners in elec. 
tricity is U Experimental Science," by Geo. l'I. Hopkins. 
By mail . .... Munn & Co . •  pubJisbers. 361 Broftdway, N. Y. 

rr Send for new and complete catalogue of ScienUDc 
and other Books for .ale by Munn & Co. , 361 Broadway. 
New Y ork. It''ree on a.pplication. 

HINTS 'l'U CORRESPONDENTS. 
Names and A ddre88 must accompan:v all letter. 

or no attention will be paid tbereto. 'l'hls is for ow 
information and not for publicatiou. 

lC e ference .. w former articles or answers should 
give date of paper and page or number of question. 

I uf} II i I'jelii not answereo in reasonable time should 
De repeated : corr�spondents will bear in mind tbat 
some answe� require not a little research, and. 
though we endeavor to reply to all either hy lettei 
or in tbis department. each must take his turn .  

B u yer .. wi8hmg t o  purchase a n y  article not advertised 
in our columns will be furnlsbed with addresses of 
bouses manufacturing or carryine: the eame. 

Sl.ecla l "' rUten I n fo rln a t l o n  on matters of 
personal rather tban geu'eral interest cannot be 
expected without. remuneration. 

Scle n t H l c  A In eri"n n S u ppl e m e nt8 referred 
w may be bad at t.he office. :Pnce 10 cents each. 

B o o� .. referren to promptly 6uppUed on receipt of 
prIce. 
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examinatJon should be distinctly 

(7726) H. P. W. asks: W h ich will 8tand 
the heaviest current of electricity, silver, platinum, or 
Mushet steel, without fusing or burning up� A. Pla
tinum has the highest melting point of any of tbe m�tals 
ordinarily used in electrical work. It will therefore 
carry the heaviest current without melting, the wires 
being of the same size. 

(7727) W. R M. asks the use of and mar
ket value of columbium, niobium, or titantum minerals. 
A. The cost of niobIUm or columbium, as it is sometimes 
called, is $7.50 for a 15 grain phial. Titanium costs $2.50 
for a 15 grain phial. 

(7728) C. G. writt'� : 1. I have a small 
motor whicb runs fairly well, but as a dvnamo it will 
give no current at all. Could you tel l me wby it will 
not ,E!enerate a current ? A. The reason your smull mo
tor will not generatc current when run as a dynamo is 
that its curre " t  is too weak to magnetize the fields. 
This is usually tbe case with Rucb motors. They were 
not designed for gcnerators. 2. Explain why a deal is 
strollger on its edge than on its fiat. A. Your secolld 
questIOn regarding the strength of a deal is not easily 
answered in a few words. Imagine a stick 2Xl0 incbes 
on edge. ooe end fastened in·a wall from wbich the Rtick 
projects horizontally with a weight bllng from the outer 
end. 'I'he u pper h.alf of the @tick will  be st.retched by 
the hending due. 1.0 the weight, whl1e the lower half will 
be compr�ssed by it. The leverage of tbis bending is 
half tbe heigbt of the stick, or 5 inches. If the stick 
were placed on its sirle instead of on its edge, tbe lev
erage of bending would be but. oue inch under tbe same 
rircumstances, and the stick wonld bend much more 
easily. You will find this fully demonstrated in any 
book on the strength of materials. 

(77�9) C. F . . T. writes : I w rite to ask 
if in your opinion lightning rods are any protection to 
buildings. A. We are very certain that ligbtning rods 
when prop�rly put up are n great protection to any huild
ing. They do their work in prote�ting the building from 
bei ug struck quite as much as in carrying off the elec
tricity when the huilding is not struck. For this silent 
service the rod gets very little credit. 

(773()) M. C. W. ask� : W h at is t h e  be4 
solder for to stop a leak in ammonia coils, something that 
ammonia will not affect A. Pure tin is tbe only solder 
suitahle for ammonia joints. It i. in general use. 

(7731) R. M. asks h o w  ,'an 1 oxidize 
brass and copper. A. 1.  Dll!8Olve sn1llclent platinnm in 
aqna regia, and carefully evaporate tbe resulting solntion 
(platinum' chloride) to dryneee. The dried mll88 may 

then be dissolved in alcohol, ether, or water, according 
tOthe effect which it is desired to produce, a slightly 
different effect being produced by each of the solu
tions. Apply the solutiou of platinum with a camel's 
hair brusb, and repeat the operation as often as may be 
necessary to increase tbe depth of toue. A single appli
cation ill frequently sutllcient. The etbereal or alcoholic 
solution of platinum must be kept in a well stoppered 
bottle, and in a cool place. Tbe aqueous solution of pla
tinum shonld be applied hot. 2. Oxidizing Copper and 
Brass.-Immerse tbe articles in a solution of 2 ounces 
iron nitrate and 2 ounces sodium byposulphite to I pint 
of water, .until the desired shade of oxidation is acquired, 
then wash, dry, and brush. 

NEW BOOKS, ETC. 
THE PSYCHOLOGY OF REASONI NG. Based 

on Experimental Research e8 � Hyp
notism. By Alfred Binet. Chicago :  
The Open Court Publishing COlJl
pan y. 1899. Pp. 188. Price 75 cents. 

The publishers have done a signal service in translat
Ing tbe works of Biuet and otber great psychologists and 
sending tbem out in cheap form. We feel sure that tbis 
book will appeal to a large 'number of our readers who 
are interested in both psychology and hypnotism. 
THE SALMON AND SALMON .r'ISHERIES 

O
.
F ALASKA. Report of the Opera

tlOns of the United S tates Fish Com
m ission Steamer " Albatross " for the 
Year ending June 30, 1899. 'By Com-
mander Jefferson F. Mosel', U. S. N. 
Wash ington : Government Printing 
Office. 1899. Pp. 178. 

Like all publications of tbe United States Commission 
of Fish and Fisheries, It is a most interesting volume, 
and Is freely illustrated witb half-tone engravings. Tbe 
salmon fisheries have obtained such enormous propor
tions that the commission Is wise In bringing out a mon
ograph on tbe subject whicb is exhanstive and import
ant. 
THE SOLUBLE FERMENTS AND FERMEN

TATION. By J. Reynolds Gl'een, Sc. D. , 
F. R.S.  Cam bridge : The University 
Press. American Publishers : The 
Mac m i l lan Company . 1899". Pp. 480. 
Price, $3. 

Various problems connected witb tbe phenomena of 
fermentation bave received remarkable attention during 
the past few years by many investigators, and tbe present 
volume puts in a compact form all tbe results which 
have been obtained up to tbe present time, and it is a 
remarkably valuable book, and bad been needed for some 
time. Tbe very latest discoveries, such as that of Bilch
ner, of Zymose, are fully noted. Fortunately, there is 
an index, and had the book been made without this 
index, it would have been seriou�ly injured. 
SAJOUS' ANNUAL AND A N A LY T I CAL Cy

CLOPEDIA OF PRACTICAL M EDICI N E. 
Vol�. II. and I l l. By C h arles E. 
de M. Sajous, M. D . .  and on e h u n 
d red associate editors. Each volu me 
600 pages . Philadel ph ia, New York 
and Chillago : '.rhe F. A. Davis Com
pany. 1899. Price $5. 

Very clearly and concisely written, giving a digsst of 
the latest and best facts hearing on the several subjecu. 
treated of. Volume II. covers notes between " Bromide 
of Ethyl " and • •  Dipbtheria." Volume III. " Disloca 
tions " to .. Infantile Myxredema." A . hook invaluable 
for ph.ysicians. 
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aU loreign countries may be had on application. and per
SOilS cOlitemplnting the securl1l� of patents. either at 
home or abroud. are invited to write to this office for 
prtces. whic� lire low. ill accordance with the times and 
our extensive facilities for conducting the business 
Address MPNN II< CO . . office SmF.NTIFIC AMERICAN: 
631 Broadwav. New York. 

INDE� O F  INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

SEPTEMBER 26, 1 899. 
A N D  E A C H  B E A I U N G  T H A T  D A T E . 

l See note at end, of list about copies of these patent8.' 
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Air drill.  A. P. t\cbmucker . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:l3'OOI Alkaline silicate. makill", soluble. It .... Henkel . . . . . .  f;;j:l:841 
A Hoy. W. Yan Wart et a1 . . . . . . . . . . . . . . . . . . . . . . . . . . .. (;''{.'l.74a 
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. .  pre·pili.altons ti33.57:1 

Bal:og�d�ii�i·�
e

�rak·e; · �icA�uiiy' '&' . V;'-ri" deii 633,867 
Ba6l�

e
lfe�

e
�-'e'ed' ba . : . Lefte!-' ciirrier'S' bag:' . . . . . .

. 633.605 
Bait. artificial. R. t. Cantrell . . . . . . . . . . . . . . . . . .. . . . . . 633.';'9'j· 
Baling press. cotton, M. Swenson . . . . . . . . . . . . . . . . . . .  6:.{3.708 
Ballast device, J.  P. Pool .  . . . . . . . . . . . . . . . . . . . . . . . . .  tiil3,9U4 
Bark cutting and reducing macblne, J. C. Hag· 

erty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . .  6.l3.R46 
Bearinjl, 1\ von Zweigberp:k . . . . . . . . . . . . . . . . .  633.774. 6aa.77.i 
Bearing, tbru.t. A .  H. LllZht bnll . . . . . .  : . . . . . . . . . . . . .  tiil3.81i2 
Bearing. vebicle ball. A. L. Carley . . . . . . . . . . . . . . . . .  6.'l3.7!l8 
Bedstead fa.tening, K. Kohn . . . . . . . . . . . . . . . . . . . . . . . fi33.fi.;1 
Bicycle. J. C. Anderson . . . . . . . . . . . . . . 633,746, 638.747, 63.l.71H 
Bicycle,  E. A. Bolus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r3:l.784 
Bicycle. G. Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63:1.814  
Bicycle. T. J .  Pslmellos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r.aa.fH2 
Bicycle gear. W. K .  Cowan . . . . . . . . . . . . . . . . . . . . . . . . 6:-),1.75.1 

R:���I�'s'r����7i: �·ifk,,����.����·.·.·.·.·.·.·.·.·:.'.·.�':��: :tiN&'! 
Billet conveyer, .J. c. Cromwell . . . . . . . . . . . . . . . . . . . .  688,072 
Blowpipe. T. G. I ,ewl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633,859 
Jlo� r brace. J. H. KelloglZ . . . . . . . . . . . . . . . . . . . . . . . . . . .  633,;00 
Boiler. See Watertube boiler. 
Boiler. G. Kln".ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63.�,s.1.� 
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Book ,upport and holder, revolving, J. H. Pur· 
rlu� . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633.965 

����s�l:r���;.:ie�r�:or·cl.8P fo;.: v: ·ii,;;.gnian·.·:: �:m 
Box. See Feed box. I"olding box. Hat box. 

Strip boldiOl' Rnd exblbiting box. 
:�:.,��
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. . . . . . . . . . . . . . .
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• • • .  633,896 
Bracket. See Lamp sbelf bracket. Rrake. See Back pedaling brake. Brlok makina' maohlne, 8. Obermeyer . . . . . . . . . . . . .. tl88,8e1 
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Bricks In manufactnring same, apparatus for 

bandllng, J. P. B. �'Iske . . . . . . . . . . . . . . . . . .
.
. . . . . . 63.�.950 

Brid"e, bascule 11ft, J. P. CowIng . . . . . . . . . . . . . . . . . . . 633,811 
Brusb for doorway., automatic lIy, J.  R. HOlt . . . . 633,591 
Burner. See 011 bllrner. V apor burner. 
Butter moulder and cutter. l�. Linkiewicz . . . . . . . . . Gaa.86f, 
Button, F. Clarl< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63.�,752 
Button. F. G. Neubert . . . . . . . . . .

.
. . . . . . . . . . . . . . . . . . . . .  63.1.866 

Button fastener, A. H. I,ob.e . . . . . . . . . • . . . . . . . . . . . . •  633.868 
Buttonhole moistener D. �'. Bagley . . . . . . . . .

.
. . . . .. 633.779 

Cabinet, kitcben, A. A. Cu.hman . . . . . . . . . . . . . . . . . . . 633,754 
Cabinet. kitchen, D. Pierce . . . . . . . . . . . . . . . . • . . . . . . . . . 633.9Ol 
Calcmlng furnace, C. 111. Allen . . . . . . . . . . . . . . . . . . . . . .  633,717 
Can. See Oil can. Self sealing can. 
Can 1I11er. J. F. Bllrns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633,792 
Candle holder, R. �'. Perkin . . . . . . . . . . . . . . . . . . . . . . . . .  633,900 g:� �:g���"W'.n������. ���.
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Car heating and ventilating apparatus, J. C .  
Fleming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 63:l.i24 

Car or train lighting system for electriC railways, 
E. R. Hill . . . . . . . . . . . . . . . . . . . . . . . .

.
. . . . . . . . . . . . . . . . . 63:l,971 

Car partltioning device, railway, W. H. Gum· 
mere . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 638,8.% 

8:� �:f!��
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eW": it: Conn eli :  : : : :  : : ::: �:� 
Car street indicating devIce, .treet, Squire &; 

Knowle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63:1,623 
Cars. advertising street annunciator for, P . H .  

Patriarche. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . 633,008 
Carbureter. explosive enl{lne, H. E. Casl1rain . . . . .  63.1.800 
Carriage, chUd's, W. Diemer . . . . . . . . . . . . . . . . . . . . . . .  6.'l3,817 
Carrilll/e. motor, A. C. St.ewart . . . . . . . . . . . . . . . . . . .

. 
63.1.666 

Carriage stop or broke, child's, J. E. O.good . . . . . .  633.767 
Carton folding and setting up macblne, Doble &; 

Scales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633,953 
Case. See File case. Ring case. 
Cash rel{lster and recorder, J. A. HoI L . . . . . . . . . . .. 683.842 
Caster socket holder, L. B. Denton . . . . . . . . . . . . . . . . . 633,705 
Cement. J.  C. Sellars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6ll3.61� 
Chain, drive. D. J. Sbeldrlck . . . . . . . . . . . . . . . . . . . . . . . .  633.738 
Cbair. See Rocking chair. 
Chair. D. J. Bblelow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633,948 
Cbannel 1!ap layinll( and bottom cleaning machine, 

J. B. Hadaway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'l3.836 
Check book, J. A. I,owe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633.76.'> 
C
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f rii�::����.� 633.60.1 
Cbopper. See Cotton chopper. 
Churn. A. R. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633,744 
Cigar bundling device, T. ?d. Wilsoll . . . . . . . . . . . . . . .  t;3a,633 
Cigar making machine. J-. W. Dunn . . . . . . . . . . . . . . . .  633.&79 
C
ig��f.rJ�W:sD����.i�?�.��'. ���.i��. ��.� .������� 633.580 

Cigarette mouthpieces, machine for inserting. J .  
S .  Beeman . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . 6.'l3.!116 

Circuit breaker, G. W rigbt . . . . . . . . . . . . . . . . . . . . . . . . .  6:1:;.77:1 
Circuit breaker, automatic. Wright &. Aalborg . . . 63a,772 
Clamp. See Pipe repair clamp. Textile clawp. . 
Clasp, A. lIIayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  683.6l!7 
Cleaner. See Boot cleaner. 
f:lod crusher, A. J. Aucoin . . . . . . . . . . . . . . . . . . . . . . . . . .  63.1.700 
Clothes hook, G. W. '.ruTller . . . . . . . . . . . . . . . . . . . . . . . . .  6.1.3.742 
Clothes line. J.I. Wirtz. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  6.,\:l.fi'i8. 
Clutch, friction, Swa.ey & Allen . . . . . . . . . . . . . . . . . . , .  6.'1.�.!l2;' 
Clutch. hoisting machine, C. ] ... Taylor . . . . . . . . . . . . t).'l.'l.fiti7 
Cock, right and l eft hand stop and wa.te. C F'. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:�1,9U; 
Coffill iowerinll( device. J.  F. Plein . . . . . . . . . . . . . . . . . 6.'1.'l.!lO:I 
Coin bolder, H. I . . Hayne . . . . . . . . . . . . . . . . . . . . . . . . . . 6:1:l,!l3\1 
Comb cutting machine. K oenig &. Dedr�ck . . . . . . . . t;:�!f:696 
Combs, makillg metal, J. Koenil{ . . . . . . . . . . . . . . . . . . . . �l 
Combing machine. 1\ Burrows. . . . .  . . . . . .  , . . .  , . . . . 6.)'�.794 
Combing vegetable fibers, machine for, 1'. Bur· 

rowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  63:-1.795 
Combustion eu�ine. A. H. Pace (reissue) ; . . . . . . . . .  n.Ti5 

8g:��!:08�����r'�·R�3���eppi·ri�er: 
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Cooler. See Water cooler. 
Coop, collapsible cbicken. W .  L. Walton . . . . . . . .  _ 683,929 
Copymg pre •• , J. R. �·reuler . . . . . . . . . . . . . . . . . . . . . . . .  63.1,645 
Copying preRS, letter. W. 1.1. Spaulding . . . . . : . . . . . . .  6a3,6ti5 
Cordage machine. F. J.  �'. G raf . . . . . . . . . . . . . . . . . . . . ,.  63:l.9l>7 
Corn husker, W. �'. Lill ie . . . . .  . . . . . . . . . .  . . . .  . . .  683,800 
Cotton beater cover lock in II device. Ward & Cur-

ti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633, 
Cotton chopper, W ilson & Smith . . . . . . . . . . . . . . . . . . . . 6.'l3; 
Cream separator. centrifugal, E. E. Bell . . . . . . . . .  . . 
Cresting, A. G. Souther . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Crusher. See Clod cru.her. 
Cultivator, J1�. E. Pearson . . . . . .  , . . . . . . . . . . . . . . . . . . . . . 
Cultivator. I,. P. IUfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Curtain IIxture. H .  S .  Davis . . . . . . . . . . . . . . . . . . . . . . . . . 
CUrtain rod fixture. J. O. Clark . . . . . . . . . . . . . . . . . . . . .. 
Cutter. See Vegetable cutter. 
Cycles, mechanism for assisting in propulsion of, 
Da�j,:": U: J\u;,,��;,s: '::. :.:: '.:::::::. ':::::::. '::::::.: �:lli1 
Developing tray, A. B. Sheppard . . . . . . . . . . . . . . . . . . . .  633.HI2 
Display apparatu •• A. Klumpp . . . . . . . . . . . . . . . . . . . . . . 633,650 
Distilling and aeratin� water, apparatus for. C .  

111. Kemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'l3,851 
Ditching or excavating machine. W. B. Dodd-

ridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633.m 
Door check and closer. E. Clilf. .  . . . . . . . . . . . . . . . . . . " ti.'l3.682 
Door ballger. I,. A .  Climer . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'1.3,008 
Door stop. W. V. Bleba . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63.1.979 
Douche. nasal , C. H. Inger.ol l . . . . . . . . . . . . . . . . . . . . . .  633.845 
Dredller for pulverulent material. J .  W. Arrott, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .  633,911 
Drill. See Air drJll. Gram drill. Ratchet drill. 
Driving mechanism . friction, C. C. de 1II0comble. m.SSI 
Drying apparatus. W. J. M.  Dobson . . . . . . . . . . . . . . . .  .1119 
Dust collector. P. Eberwein. . . . . . . . . . . . . . . . . . .  . . . . . . ,9M 
R�:�ig�n';p�au.t����.niie�ii';t: : : :: : : : : : : : .

: ::: :::::: :ltl:� 
Dye and making same, green blue, R. Bohn . . . . . . . 63:t950 
Dye, yellow basIc, C. O. lII uller . . . . . . . . . . . . . . . . . . .  6:l.�.8fl.1 
tJlectric circuit SWitch. Wright & A alborg, . . . . . . .  ' fta:l.771 
J£Jectric �enerator. dynamo. B. G .  Lamme . . . . . . . fi.'·lH.S .. l-7 
Electric mHchine. dynamo, C. A. Eck . . . . . . . . . . . . . . f''J.1.1>1 1 
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Electrical distribution system. L. B. Stillwell . . . . . 6.1.{.�j:"'\J 
Electrical fuses or cutouts. casing for and mount-

inll of, J�. W. Downes . . . . . . . .  , "  . . . . . . . . . . 633.576. 6.'l3.577 
Electrical machine current collector. B .  G .  

I�amme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . 633.972 
Electrical machines. distributed winding for. . 

Lamme & lIIallett . . . . . . . . . . . � . . . . . . . . . . . . . . . . . . . 6.'l3.!I5Il 
Electrical machines. field magnet COI l  for, 

Lamme & Skinner . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . .  63;{i"858 
Electromagnetic friction brake. automatiC. K M .  

'I'inlCley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633.00.Q 
End gate, WKgon. A. W. DOul1las . . . . . . . . . . . . . . . . . . . . 6.'1.�;'1fl; 
Engine. See Combustion engine. Rotary en-

gine. Rotary steam enlline. 
EXcelsior macblne, J. Fensom . . . . . . . . . . . . . . . . . . . . .  6:�1,822 
Explosives. making. F. G. & �'. I. du Pont . . . . . . . . .  63.1.InI 
Eyeglassses. W. F. 'I'odd . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633.0'70 
Feed bag. H. G. Wei bezahl .  . . . . . . . . . . . . . . . . . . . . . . . . . 63.1.Il"m 
Feed box. �'. Hachmanll . . . . . . . . . . . . . . . . . . . . . . . . . . . . �'l,69a 
�'eed water heater for watertnbe boiler •• J. IIIlya. 

bara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633.699 
Fibers. gill box machine for preparing. T. Bur· 

rows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..  6:J.'l.7M 
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�"'ilter press closing d evice. L. Rirt . . . . . . . . . . . . . . . . . 63.�.759 
�·irearm, breech loading. W. V. Bleba . . . . . . . .  ; ... 63.1.!I4U 
It'irearm lock. J. Rupertus . . . . . . . . . . . . . . . . . . . . . . . . . . . 633.734. 
l4'ire extinguishing�,system. automatic chemical , 

H. Busb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . 633.970 

�1���r�?J�\�� ������h�'t�r. �O
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t'oldiug box. W. D. Be.t . . . . . . . . . . . . . . . . . . . . . . . . . . . 63.1,782 
Folding table, C. F'. Knd .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 633.762 
Ifram�s with fi{lued m itered joints. clamping ap-

pliance for, B. lIIuller . . . . . . . . . . . . . . . . . . . . . . . . . . . 633,6.'>7 
Fumigating ftnd extinU'llisbing fires in closed 

compartments, method of and apparatus fOI\ 
'1'. A. Clayton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633,807 

����:�e�' S':e �����[Iig' fiirl'l�ce: . . . . . . . . . . . .  . .  . . . .  fl.'i3.ti28 

l4'urnace wall coolinJit device, G. R. Johnson . . . . . . . 633,S.j9 
GalvaniC cells or batteries. means for utilizing, 
Ga,:,;.�'it�!'(rb�;.;.(n;,r rej,o':ii,iii football; A: A: 6:�.SOI 
Gar�::l�·tiiie;:,·j: ·T.·Me·l ick:: ·:: ·: :::: :::: :::::::. :: �:�I 
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Gas generator. acet ylene. M. D. Compton . . . . . . . . .  M.1.tiB4 
Gas generator. acet ylene. A. Holland . . . . . . . . . . . . . . 63:l.5!1'.! 
Gas I{enerator. acetylene, J. M. Hull . . . . . . . . . . . . . . . roKHH 
Gas, train lightinjif apparatus for compressed 
Gnt��etg�:���":;e�

utz & Toltz . . . . . . . . . • . . . . . . . . . .  t:3i;.Sti:; 
Generator. See Electric generator. Gas genera-

tor. . 
Grain drtl l .  J • .  JJ. Howorth . ,  . . . . . . . . . . . . . . . . . . . . . . . . . 63:l.Hfitl 
G rinding, pol ishing, or buffing machine. J. Koe· 

nill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 63;i,7t'l 
GrindiuJl surfaces of metals. machine for, G. W . 

Packer. . . . .  . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63:l.895 
Guns. safet y lock for breech loading, J.  L. Acker· 
Gu�aro ' io8dfn�' 'po8'itio��: api;aj.�tu8 ·  fo'r' ·j.ai8in� 

633,!l{9 
charges for breech )oadlllg, Dawson & Buck .. 
bam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633.816 

�:���!� �����t&rG�i(>!: .� .. �� .. .. .
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py:rg�. r�!�7tn'!:·c"o:.:;.�in����·ii: �;: Lind';;'y::: :::= Heater. See Feed water heater. Hot water 
_ beater. Water heater. 

(ConUnuea on paQe 188) 
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ORDINARY RATES. 
Inside PaK'e, each insertion. - ,.� cents a line 
Back p,.ge. each insertion. • •  $1 .00 a line 

Irr For som.e ClasSf-S of Adl'l'rtisements. Special and 
Hi1her rates arp. required. 

The above 3.re charges per agate 1ine-about ei,2bt 
\, ords per line. l'his notice shows the wldtl1 of the l ine. 
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t:ltmt. as the letter press. AdvertisemenTs must be 
received at Publication Office as early as Thursday 
mormng to appear in tbe fuHowinK' week's issue. 

Star * 
Lathes 

foot power 
Screw . •• 

• . •  cutting 
Automatic 
Cross feed 

9 and I I · i nch Swing. 
New and Original Feat ures 

Send for Catalogue B. 
Seneca Fal l s M fg. Company, 
6 95 Wator St . •  Seoeca Fal ls. N. Y 

I ti,utifit �m'ritau. 
HeatlnIl air by IIteam or yapor heat, ___ 

for. Seagrave &; Bevington • • • . . • • . • • • • • • • • • • • • • •  8lIII,911 
Heating and ventilating rooms. O. L. Badger . • • • •  633.712 
Hoisting device. If. \V. Vincent . . . . . . . . . . . . • . . . . . . . • 633.927 
Hook. ' See Check book. Clothes hook. Separa' 

ble hook. 
Hook and eye. A. F'. German . . . . . . . . . . . • . . • . . . . • • • . •  633.718 
Horse power. G. D. Wi1sun . . . . . . . . . . . . . . . . . . . . • . • • • •  633,918 
Horseshoe, A. H. Bush . . . . . . . . . . . . . . . . . . . . • • . • • • • .  633,796 
Horseshoein� rack. '1\ Herbel'� . . . . . . . . . . . . . • • . • • • . •  63;.1,7;)8 
Hose carrier and support, cumbined, H. F. Pea-

cock . . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . .  63.1.899 
Hose clampmg device. A. M. Burgher . . . . . . . . . • • • • •  63:i.700 
Hot water heater. W. H. Page . . . . . . . . . . . . . . . . . . . . . . 633.897 
Ice cream freezer. W. B. Smith . • • . . . . . . . . . . . . . • • . . .  633.6'21 
insecticide, A. Marxsen . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . •  633.766 
Iron. See Sad irOD. 
Ironing board. Harl<rove & Wylde . . . . . . . . . . . . . . . . .  633.8.17 Jackklilfe. W. H. Wilkinson . . . . . . . . . . . . . . . . . . . . . . 633.!J31 
i���in�e

r�:e�
i}i��!on & Crawford . . . . . . . . . . . . . . .  6.t1,.190 

Knife . ::;ee Jackknife. Pocket knife. 
Knittin/l macbine. W. H. Kehrer . . . . . . . . . . . . . . . . . . 6.'1.'1.595 

�::g: :�:���:�:'���.J} �I�f���er: : : : : : : : : : : : : : : : :  �:� 
Lamp, acetylene g-ns �eneratill�. J. A. Mosher . . . .  638.656 
Lamp, acetylene �a� J!enerating, J4J. A. Pauli . . . . . . 63:l.609 
Lamp shelf bracket. C. Mee, Sr . . . . . . . . . . . . . . . . . . . . 6.').3,87' 
Lamps by electricity. device for lighting. Brig. . . 
Lap

h
�o�:h�����(;:idman & jolinson::: ' : : : : : :  : : : : : :t't�:� 

t:ne�'a�ri�:,�t�
n
i' M: 'Mccarihy: : : : : : : . : : : ' : : : ' : � �1:J:l 

J�eveL plumb. Hinkson & Crawford . . . . . . . . . . . . . . . .  G33.58!.1 

Skinner Oomblnation Lathe Ohuck 
Strong and true. Best rev6nlbie 
Jaws - easily revened. Made of 
8te�l. case hardened. No strain 
on the .crew.. Upper section of 
Jaw may be left olf and chuck 
used for cuttin..: .tock. 
Greater capacity than any other 
chuck. Can be fitted with inter· 
changeable Jaw •. 

S K I N N E R  CHUCK CO. 
Chu rch St.. New Britain, Conn. 

Why Pay Freight on Water ? 
Edison's Ink Concentrates. 

" The Wizard 's Powder. " 
Fift .. per cp.nt.. cheaper and flfty per cent. better than 

other ·lnk •. The.e tablets (each make 1 oz.) .d.1 •• olv�d 
in water produce a first-class blue blMk wntlng flUid 
that cannot be removed. with chemicals and takes good 
copy. Agent • •  end 10 cent. for enou/lh to make 5 oz. 
Ttiree colors. Get proposition, make an ink route. 
EDISON C H E M ICAL CO . .  P.  O. Box 2 39 7 ,  NEW YORK. 

CHRISTIANA MACH I N E  COMPANY, 
E.tabllshed 1862. CHRISTIANA, PA. ,  U. S A.  

AMERICAN 

Liquid fi l ling or racking apparatus. J. Schneible . . 6.13,663 
Liq Ulds. apparatus for dispensing aerated, J .  

PATENTS. - AN lNTER- Cedp.r.trom . .  . . . . . . . . . . . . . . . .  . . . .  . . .  . .  . . . . . . . . . . .  633.002 
Lithographic machine. J. C. Halltgan . . . . . . . . . . . . . .  633.Y58 

Engineers, Founders, 
and MaChinists. e�tlIl� ann valuable table showing the number oi patents 

�ranted tor the va.rious subject"" upon wbich petitions 
have been fiJed fr'lm the bElZinnina- down to December 
31. 1894. Contained in SCIENTIFIC AMERICAN 8 u p
PI.EMFVT. �o .. I OO".!. Price 10 cents. To be had at 
this office and tro:u all newsdealers. 

iPOWER & FOOT I S H A P ER S . P L A N E. RS D R i l lS 

� A T H  E S. ����NpE.pr,��P ��T�L\I�ul��l:� SE:BASTIAN L AT H E.  CO. 120 C U LV E RT ST. C I N C I NNAT I .  O .  

Foot Power  :r'!�K�'t�*:,t�l' J.il;�,���.�;. Plan· 
SHEPARD LATHE CO .• 1.'13 W. 2d St . •  Cincinnati. O. 

T H E  H A L L  
BRASS PIPE WRENC H .  

A PERFECT TOOl, 
W I T H  FRJCTIO !II G R I l'. 

BUB�inJls for all sizes and shapes. 
Hijlhly poLshed pipes made 
up witbout .scar or i ajury. 
For Circutars and Prices 

WALW ORTH MFG. CO.,  1 6  O l iver St . ,  

SAVE noY�asted!��!ey FUEL 

U U:I�G tHE ROCHESTER RADIATOR. 
• COST $3.00 AND UP. 

, • ney refunded if not satisfactory • . 
• W� for booklet on eoonomy in beating 

, bomes. 
, • ROr.H ESTER RADIATOR CO., 

__ 60 Furnace Street, Rochester, N. " 

WORK SHOPS 
Of Wood amI Metal Worker •• with· 
out steam power. equipped with 
B A R N E S '  F O O T  P O W E R  

J.�ock. See Permutation lock. Seal lock. 
Lock, n. di B. Ravorgnan . . . . . . . . . . . . . . . . . . . . . . . . .  633,614 
j,ock .trike, J. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . 
I�ocomotive, A. Given . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 
Locomotive exhaust pipe. W, A. Buckbee . . . . . . . .  . 
tgg::: : :��.

r 
&.�dg. ::: ·::::::: . .

.
.

. '::::::::::. 633:!U�: :t't�:� 
Loom shuttle changing mechanism . E. Claviez . . .  6.13.H52 
.Mail bag fusteninJ.! device. R. \V. Branson . . . . . . . .  633.751 

�:t�g
o
s':.��: i: 6': d;{b��t: : : : :  : : : : : : : : : : : : : : : : : : . : : : . : �:� 

Mattress. D. H. Swartzwelder . . . . . . . . . . . . . . . . . . . . . . 6.13.968 
Measure, l iquid. H. J. Brantley . . . . . . . . . . . . . . . . . . . . .  6.13.56! 
Measuring and indicating apparatus. electrical. 

C. F. Rodde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'1.1,702 

���t [:��'Se;,fWb: ·Staniey·. '.'.·.' . . :::. ':.:·::::::. ·.·. '.: ��:�3 
Metals, etc .. apparatus for purifying and recover-

inl'. W. J. Clapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633,568 
Meter. See Motor meter . 
. Meter re�istering device, J .  M. Byron . . . . . . . . . . . . . . 683.567 
Mixer. See Gas aud air mixer. 
Monkey wrench. R. F. Downey . . . . . . . . . . . . . . . . . . . .  633,578 
Motion, apparatus for reproducinJ?, A. Franke . . . . 633,690 
Motor. See Combustion mol or. Rotnry motor. 
Motor meter for three·pbase currents. G. Hum· 

ID ,I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633.695 
Mower. lawn. L. 'r. Feerer . . . . . . . . . . . . . . . . . . . . . . . . . . . 6J3,643 
Mu.ic holder and t urner. A. V. & J. T. Zika . . . . . . . f.13.710 
Musical instrument key mechanism. A. J. Smith. 633.915 
Musical instrument, stringed. F. Mellzenhuuer . . . 633,876 
Naihng machine. J. Ljun� . . . . . . . . . . . . . . . . . . . . . . . . . . . 633.764 
Napping machines. apparatus for use in connec-

tion with. L. Schneider . . . . . . . . . . . . . . . . . . . . . . . . . .  633.664 
Neckwear retainer, Fiomerfelt & Lund . . . . . . . . . . . . 633.581 
Nut and plpe wrench. S. J.  Dern . . . . . . . . . . . . . . . . . . . . 633,640 

�i�
t
bIg;:er�·f·J��-:;g:.�::::: :::::::::::: ::: : ::::::: �:m 

GAS ENGINE 
IGNITER 

�R�lei�:I
L�:�ar�b�� 

on the market. !Send for 
catalogue. 
The Carl isle & Finch Co., 
Sixth St. , Cinci nnati, O. 

Oil can, C. LundelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633.724 

g��;g�;���,;::��rc �ip�. �£oJ�h�;.;i,;eis : : : : : : : : : : : ·. : �U� M AXI M U M POW E R- MU\���!'1 �u2�To� 
�:���ri�.

c
.?o���I�

n
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n
siapie8 : : : : · : : : : : : :  �t�l ��elrba{�ua�i�sb:::e��8 Paper drying machine. J .  A .  Prmce . . . . . . . . . . . . . . , .  633.733 mash, tanner'a liquor, Paper embOSSing mach ines. automatic stop at- cottonseed oil or flUids, tachment for. J. A. Prince . . . . . . . . . . . . . . . . . . . . . . 63.1.701 hot or cold. thick or thin Paper folding apparatu •• E. H. & C. P. Cottrell . . . 63.1,716 you want to get the Paring machine. potato. D. William.on . . . . . . . . . . . 63:l,9a2 TABER ROTARY PUMP Peanut roaster. N. R. H. Bnrnett.. . . . . . . . . . .  . . . . .  633,791 which doe. the mo.t work at. Pen. ruling. A. G. Raycratt . . . . . . . . . . . . . . . . . . . . . . . . .  (l;l3,660 the lea.t expen.e. Simply Pendulum escapement. C. '1.'. E. Zimmerman . . . . .  6.13.938 constructed. Can be r" '� at Permutation Jock. T. J.  Zoel ler . . . . . . . . . . . . . . . . . . . . . 6.13.711 any desired speed. Pta . __ 0t-Photol'raphic wa.hing apparatu •• A. Studdiford. 6.'13,!J22 Iy dnrable. All part. are interchangeable. Needs no ��dk

t
��

r
�I����u'i,���,�

n
ft���:n:,;n����.

bbin.
s .: .

.
. : . .. .. �:M� .killed workman. Defect. gnaranteed. Catalogue /Tee. 

Picker lUll straps. pre •• for forming. C. W. I,yon. 633.870 TABER PUM P  CO., 32 Wel ls  St . , Buffalo, N.Y.,  U. S. A. 

OCTonER 7, 18c)g. 

Ever .. sed WILLIAMS' SHAVING SOAP for shampooing? No Y Then you have missed one of 
the greateAt luxuries imaginable. It is simply marvelous what a great mass of thiCK, creamy 
lather a smail piece of WILLIAMS· :SHAVING 
SOAP will make when rubbed Into the hnir and 
scalp. How cleansing, coo ling and refre8�ing it 
tst How thoroughly it removes every particle of 
daDdrutf. and how BoH. "fluffy" and silky it leaves 
the hair! 

Like to try it l' Sample free for 20. stamp to PBJ' 
postage. 

WILLIAMS' SHAVING SOAPS are the recog· 
nized Standard the world over. 

The J. B. Williams Co., Glastonbury, Oonn. 
Depots : London, Paris, Dresden, Sydney. 

SCRE W - CUTT ING lllE HEADS 
SELF·OPENING a n d  ADJUSTABLE. 

'l'be M.t die head on tbe market. Some ad. 
over .6 others." viz. : Theyare 

No. 17 WIre gauge 

more have no 

CEOMETRIC D R I LL CO •• W ESTV I LLE.  CT .  
EUROPEAN AGENTS : 1 ��1�?�R�c:�!lNi�: ��::::: ::::�d. 

Kneading and M ixing Machines 
Over 6200 in nse. Over 300 varieties 

in lD5 di1Jerent indu.trles. 
Patented in all count.ries. 
W E R N E R  &. 

P F L E I D E R E R  

J U ST P U B L I S H E D .  

M A C H I N E R Y  _ 
aUow lower bids on jobs. and gi ve 
greater profit on the work. l\lachlnes 
.ent on trial it de.ired. Catalog Free. 

Pipe. See Locomotive exhaust pipe. For B t �:�� ��e���.I'W.Pv�n'!ie����]I!
e
.Y

.
: : : : : : . : : :  

.
. : : : : : : :  ��:m the es Pipes with water mains. device for connecting Ruling Machines, Mechanical Movements Haud and Power. with or without the 

W. F. '" JOH N B A R N E S  CO. 
1 999 Ruav ST flOC K::.F.::O.::R.::D_I:.::L:.::L_. ____ _ 

T H E  WATE R B U RY 
Emery Grinder, 

with adju.table table. for flat surface 
Ilrindlng and flntshinll, and for ordl .. 
nary tool grlndln/l. 

W' Send jor Ci·Tculars. 

B L A K E  &. J O H N SON , 
P O. BOX 7 .  

WATERBURY. C O l'!  

P L AT I  N G  • D Y N A M OS .  
We manufacture a fnli line o f  Plating 

;��lli�:g�rs8:!�ITe�t�Y:P�:�!D� gU6;:Ef�h 
h �I" au outout of 18 amperes at 6 volts. It 
wil l pla.te 15 SQ. fl.. 01' nick�l per bour. 
Our larger sizes - multipolar na
chmes-are built with the same thor
olloz bness and attention to details tbat 
cllaracterize the con�truction of 
our lliotor8 and dynamos. 

s.nct Jor Bulletin No. 1M S. 
THE HOLTZER.CA BOT 
ELECTRIC CO •• Boston, (Brookline) . 

A CO M P L ET E  

ELEGTBJGHl llBaHBY 
By PR OF. T O'CONOR SLOA N E .  

AN I N E X PENSIVE LIBRARY OF T H E  B E S T  BOOKS 
O N  ELECTR I CITY.  

house service, H. Hawkes. . . . . .  . . . . .  . . . . . . . . . . .  6a:l,959 
Planter and fertilizer distributer, cotton, H. D. 

WiI.on. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  633.9.'14 
Planter dropper attachment, corn. A.h &; McCol-

Inuch . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 633.942 
Planter. potato, L. Heaphy .. . . . . . . . . . . . . . . . . . . . . . . . . 63.'l,8!0 
Plow and plow point. C. 8. Harris . . . . . . . . . . . . . . . . .  63.'l.757 
Plow attachment for regulatinJ,t depth or :fur· 

rows, H. H. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633,940 
Plow. rotary. Worthrn�ton & Petersen . . . . . . . . . . . .  633.770 
Plowshare welding and shapinA' machine, G. 8. 

Strom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633.921 
Pneumatical apparatus for applyin� tools to sur· 

faces of any solid bodies, L. J. MOissenet . . . . . .  633,882 Pocket knife. E. Kuhn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63.1,854 
Pole evener, bu�J.tY. W. Payne . . . . . . . . . . . . . . . . . . . . 633,&.8 
Pouring stand and overflow or drip troulo!h, ad-

justable. �'. M. Mnckin . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'l.'l.872 
Power. See Horse power. 

B U R R O WS I D EAL AUTOMATIC STRIKER 
and LAPPE R,  

I DEAL BEAM STANDARDS 
IDEAL I N K  FOUNTAINS, 

and I DEAL CRANK, apply to 
E. J. PIPER, Manufactnrer. Sprinltlleld. Mass. 

IELL DRILLING 
lachines 

Pre... See Baling pre.s. COPYlllg pres.. OVer 70 sizes and styles. for drilling either deep or Pres • .  G. [" .  Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633.812 lhallow wells In any kind of soli l'r rock. lIIounWd Printer's fudge. G. E. WiI.on . . . . . . . . . . . . . . . . . . . . . . .  633.9.13 on wheels or on sill •. With .. ngln ... orhors .. powel'll. ��:��:�� ��;c
h
���e.�·�ec

S
b��i�;;; · for ' pr·.;veiiting 633.967 Strong. simple and durable. Any mechanic can 

olIset in, C. E. Pattberg . . . . . . . . . . . . . . . . . . . . . . . . . .  633.1l98 operate them easily. Send for catalog. 
���';,
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ii:: PO�d:: : : : · : : : . : : : : : : : : : : :  �:� WILLIAMS BROS., Ithaca, N. �. 

k��it %��
t
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e · ?i.;ai ·raCk: " " "  633.732 . Dynamos--Motors. Rail jOint. T. C. Du Pont . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633,731 
Rail Joint. A. Tremblay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63:!.92tI Multi-Polar Iron-Clad Type. Ratlway cro •• in/l si�nnl . M. Riley . . . . . . . . . . . . . . . . . . 633.9Q7 Slow and Moderate Speed.. A Railway. electric, R. W. Barkley . . . . . . . . . . . . . . . . . . . 633.558 Modern Machine embodying �::l::� r:��l

b
g��d:.I����f;ct�·r!'-gr:I��tri;,: 'or: 633

.
887 ail the be.t feature. in Dyna-

J .  McTi"he. . .  . . .  . . . .  . .  . . . . . .  . . . . .  . . . . . . . . . . . . . . . .  rn o  and Motor Constrnction . .  
It:n::� !���!t tt �·J>b���ser: : : : : : : : : : : : : : : � : : : : : :  �����.O�\i�iJ�t tl� �bts. 

��ll:�� :�\��:.
e
C: �: ���!���: : : : : : : : : : : :

.
: : : : : : : :  6.13.723 ROTH BROS. & CO .• Mfrs. 

Railway tie. metal lic. J. B. Walker . . . . . . . . . . . . . . . . 633.673 88-92 W. Jackson Street, 
Railway track structure. E. Ott. . . . . . . . . . . . . . . . . . . . .  633.728 Chicalto, Ill., U. S. A. RaHway train electriC traction, O. H. E. Kaselow· I Rat��t drili 'and 'BCreW' ihreading device; J: ?iii: 633.

594 
SENSITIVE LABOR ATORY BALANCE. ier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633,880 By N. Monroe Hopkin.. Tbl. " built-uJ? " laboratory Refrll1;erator car. E. T. Earl et al.. . . . . . . . . . . . . . . . . . . 633.820 balance will weIgh up to one pOund and wlll turn with a Register. See Cash register. quarter of a postage stamp. The balance can be made R�ver.in� IDecha�usm, G. V. Black.tone . . . . . . . . . . 633·18.'l by any amateur skilled In the use of tool •• a"d It wiii Rtng oa.e. A. A. Callie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633. ,  l! work as weil as a $125 boJance. 'l'he article I. accom-Ripping a"paratus, .ea.m .  R. Evan • . . . . . . . . . . . . . . . . 633.642 pauied by detailed working drawings .howlng various Road makmg and repamng machine. M. G. Bnn· stage. of the work. Thi. article i. contained In SCIEN-nell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633.637 TIFIC AMERICAN SUPPLEMENT. No. 1 1 84. Price 10 Roaster. See Peanut roa.ter. cent., For sale by MUNN & Co .• 361 Broadway, New 

�g��i����:flr�f
a
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y
D.v�i. W'i,���ri: :  : : : : : : : : : : :  �:� York City, or any book.eiler or newsdealer. 

FOT tile St'Ud.ent, the Amateur. the Workshop. thR Electri- Roof . •  tack. J,  F. Donovan . . . . . . . . . . . . . . . . . . . . . . . . 633.689 
cal En{lineer. Schools and Colleges. �g�:�� ��:l�n� ;�

r
���&: B;.ker: : : : : · : : : : : : : : : : : : :  1i'it:�U 

Comprising five books, as followR ; 

Arithmetic of E l ectricity. 1 38 pages. • 
IO lectric Toy Maki ng.  1 40 pages.  
How to Beco me a Successful  E l ectrician . 1 8 9 pp.  
Standard E l eclrical Dictionary, 682 pages. 
E lectricity S i m p l ified. 1 68 pages, 

$ 1 . 0 0  
1 .0 0  
1 . 00 
3 . 0 0  
1 . 00 

nr 1'he above five 
book. by Prof. Sloane 
may be purchased sin� 
gly at. thp publi.hed 
prices, or the set com-
¥�ijfn:���.

p
w\� �e f��� 

nished to readms of 
the :SCIF.NTIFIC AMER
ICAN at the special re� 
dUCAfI -pl'ice of Five 
Doltar�. You .ave $2 bv ordering the com· 
plete .et. Five vol. 
:::,.r�'v!r323J'i'f::! 
tratlons. Dr Send 
for fnll table of con· 
tent. of each of the 
above !>ook •• also for 
onr complete book cat
a I 0 1<  U e of 116 pages. 

containing references to works of a scient lflc and tech
nical cbaracter, free to aDY address. 

M U N N  &. CO. , P u bl ishers, 
ICS1 IROAOWAY, NEW YORK. 

Rotary motor. B. W. 'l'ienhoven . . . . . . . . . . . . . . . . . . . .  633,669 
Rotary steam eUl!ine, J. Ii'. Cornish . . . . . . . . . . . . . . . .  6.'-t3.570 
Rotary steRID enli?:ine. Platt & Wolf . . . . . . . . . . . . . . . . 633.730 
Sad iron. Pettijohn & Glenn . . . . . . . . . . . . . . . . . . . . . . . .  633,6;)9 
Salt cellar, E. A .  Hou.ton. . . . . . . . . . . . . . . . . . . . . . . .  633.593 
Sampie bolder. T. D. & J. S. Bendure . . . .  " . . . . . . . .  1i3;l.781 
Sasb bolder. H. R. Swartwood . . . . . . . . . . . . . . . . . . . . . . 6.13.924 
Sash holder and fastener. F. "Yates . . . . . . . . . . . . .  , . . .  633,937 
Saw set, W. W. Wilson . . . . . . . . . . . . . . . . . . . . . . : . . . . . . .  633.931: 
Saw setting and jointing machine, M. P. Mahar . .  633,725 
Saw swa�ine: device. D. C. Schlabach . . . . . . . . . . . . . . 63H,70' 
Sawing machine, 1. Krenek.. . . . .  . .  . . . . . . . . . . . . . . .  633,500 
Scraper, cabin pt. F'. H. Crocker . . . . . . . . . . . . . . . . . . . . .  6.'13.571 

ADVANTAGES OF 
Our Patent Cold Process of Gal-

�����g�k�arA�M�lik���t : : : : : : : : : : . : : : : :  . . : : : : : : : : :  633.880 van iz ing Cut and W i re Nai ls.  
Seal�ng b()t�les. 1'. 1'. McNish . _ . . . . . . . . . . . . . . . . . . . . .  Very Jow cost. smooth surface, coatin� will not crack 
�����:. 1J�A���ri�l�: .� � .����:����� : : : : : : :  : : : : : : :  633,� �:.�:g�s ��tr.J::re�e:::d ��I��!m�

o
f:r

t
ni�fied

O
{:::rf�: Self seal ing can. D. Macdonald .. . . . . . . . . . . . . . . . . . .  633.65.1 I facturers upon application for plants to flalvanize nails Separable book. �'. A. Sanford . . . . . . . . . . . . . . . . . . . . . .  633,909 1 or other articles under license on royalty basis. Inspep.,.... 8epu;�tor. See Cream separator. Steam separa· ��:-�icf���

e
��Ik'k�r:i���

n
E:�C��� xJ::n�S�1ted. 

��:��.�t�.;:1p;b'!c:Oi�g�:,.;.:. E. Garret.on . . . . . .  633
.
582 U .  S. E lectro Galvanizing Co., 346 Broadway, N ew York. 

Shept feeding machine. F. L. Cro.s . . . . . . . . . . . . . . . . 633.67� [ 
Ship sail rit:. A. V. Smith . . . . . . . . . . .. . . . . . . . . . . . . . . . ". 63.1.70<> 
Ships' bottoms. machine for cleamng. J. Schnepf 6.'l.'l.910 You Shirt waist attachment. C. E. Hnrd . . . . . . . . . . . . . . . .  6.13.845 • odtboasaods Shoe fasteninl!'. S. Starkey . . . . . . . . . . . . . . . . . . . . . . . . . . 633.919 lpeill b i b h Shovel. See Steam .hovel. 00 COB D S- U OW mae 
Shutter adJn.ter. A. D. Bnck.. . . . .  . . . . . . . . . . . . . .  633.788 1 to save Ibe sleam ? Wanl to know 
Signal. See Railway crossing signal. Railway more about It ?-Ask for our book. signal. - lei " H " oa tbe HEINT.!; STEAM TR.\P. Spindle guard for textile treating machine •• B. WILLIAM S HAINES GO 
SPi,;'ril���:�t·iiie: ·W:· �;'Micli;"ej. : '::. : : .. .. : .: . .. . .. .... =:� t' 136 Soutb fourth st., Pbllaclelpbla, Pa. Sprinkler car. J. B. Kenl.on . . . . . . . . . . . . . . . . .  63.1.5.<17. 63.'l.5Il8 
Stackor. pnenmatlc J. B. Bartholome .. . . . .  633.659. 633.561 

(eom'n� qn paue -, _ .... 

POWERS, D EVICES A N D  APPLIAN CES. 

By GARDNER D. HISCOX, M. E .  

Author of "Gas, Gasoline and Oi l  Engines." 

Large 8vo. 402 Pages. 
with Descriptive Text. 

.649 Illustrations, 
PRICE. $3.00. 

A dictionary of Mechanical Movements. Powers, DEl-
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es. 
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meganiC81 movements, devices .. and appliances, cover� 
ing nearly the whole range of tne practical and lnven. 
tive field, for the use of Mechanics, Inventors. Engineers, 
Uraughtsmen. and all others interested in any way in 
mechanics. 

-SEC'l'IONS.-
1 . Mechanical Powers.-Wei"ht •• Revolution of 
2. T���

c
:.'iii���:;:

r
�t 1p

e
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tion Gear. Spur, Bevel, and Screw Gear. etc. 3. Measnrement of Power.-Spp.ed. Pre.sure. 
Weight, Numbers Quantities, and Appliances. 4. St
:'��et�!i::.�:J'V:\�� G!:r�Pa�a1?e�YJ�;;;; 
Hear, Governors and Engine Devices, Rotary 
Engines, Oscil lating F.ngines. Ii. Steam Appliances. � InlectOr •• StORm Pumps. 

6. Mc..�i��
n
F����G!�

r
��d

a
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a
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o��n

a
�E�·gine8. -\1" alve Gear and Appliances, Connecting Rods 

and Head •. 
".. Hl'dranlic Power and Devices. - Water 

Wheels, Turbines, Governors, Imwct Wheels, 
�f�r.�W:�r 1t':.���M�t�����dIC:�,."s. WJ:� 
sure Regulators, Valves. Pipe Joints. Filters, etc. 

8. ��� •. 
P31:::r •. 1.Yll�':n';,��:s.;;.�g'0����!�el{l; 

9. E���
l
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i::�c���':.:!l}��n::;� tors, Motors, Wiring, Controlling and Measur� 
��hf��tWfe'c�J�clr��iI���:.ce •• Fan •• Search 

10. N 1��f.��:d��
n�b�.:l�i",..;P:IT:�:.

l
ito��

i1�c���� 
and Roller, Veh1cles, Motor Carriages, Tricycies, 
Bicycle •• and Motor Adjuncts. 

1 1 .  Gearing.-Racks and Pinions, 8pirn l, EllipticaJ, 
and Worm Gear Di1Jerential and Stop Motion 
Gear. F.picyclicai and Planetary Train .. . . Fergu-
80n's n Paradox. 12. Motion and Devices Controllinlt Motion. -Ratchets and Pawls, Cams, Cranks. lntermit-
��Aa'l:l� �\�k�

ott'�fve���
e
�·lia��I'h'o"up��:: 

13. H�V�IS;�f�R1!� Clock and Watch Movement. 
and Devices. 14. Mining. - Quarrying, ,"entilation. HOisting, 
Conveying, pulverizinB, Separating, Roasting. 
Excavating. and Dredgmg. 11i. Mill and Factory Appliances.-Hanl'er •• Shaft Bearing •• Bali Bearl'(l\.' Step •• Coupling.. Uui-
r.';r::J. a��o�
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MachineE!, Textile 1fpuances, etc. 1 6. cgr:��u��!npft:iUlfl�!�e�a�kV�xifi�to�:.st�re 
Driving. DumpinJl Cars, Stone Gri ps, Derricks, 
Conveyor. Timber SplicinJ;(, Roof and Bridge 
'l'ru •• e •• Suspen.ion Bridge •. 

1 ".. Drangbting Devices. - Parallel Rule.. Curve 
Delineators. Trammel.. Elllp.ograpbs. Panto· 

18. M'fs
a
J'.:ii-::�ous Devices. - Animal Power 

Sbeep Shears Movements and Devices. Eleva .. 
tors

b 
Cranes. Sewing, Typewriting, and Printing 

�::'ni:�res. �!���ti�::,
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Acetylene Generator •• Ga.oline Mantel Lamps, 
Fire Arms, etc. 

•• ' Copies prepoJd to any addre •• on receipt of price. 
pP" Send lor Ducriptive Citrcular. 

M U N N  &. CO. ,  P u bl ishers, 
5CIENTIFIC AMBIUCAN OFFICE, 

36 ' BROADWAY , N EW YORK.  

© 1899 SCIENTIFIC AMERICAN, INC.
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to the ofliee ; from a small sala17 to & 
good one. is but B step if you go the 
right WAY about it. Our 81stem makes 

I----�it easJ for JOU to ' 

CHAN C E  YOU R WO R K  
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polntmentfl l aRt year ! Ch:U)celt 
even better for appointmellt thiq yt!sr. 

The National Corrt!8pondt'nce Institutl' has pre· 
pared hundredR of applicants who hav� receh'ed 
:!!r: ap��:�.�:J:�ll<�bo��!lt�ifti�'�\�Io��ll����';I�lo�f� 

Hons, salaries, datu of t>xaminations, frt't:. lJr Writl' to.day. 
National CorreRpolidenee I IIMUtute, 10(', 
28-66 Seeond N ational BRill.; Hulldln«. 

Walllhlna'ion, n. ('. 

" A m e rican-H u n n i ngs "  
T E L E P H O N ES.  

Transmitters. M>w.neto Bells and Tele
pbone Swltcbboards. Over �OO,OOO of 
Our telephones In 8ucceEsfui opel'ation. 
�r�

e�i�� �t�e
an�;�bY o�

eYfri::n�G�ih�� 
Single line or metall ic circuit and number of 
telepbone. to be used on one Jine. ITSend 
1(11" cataloQue "s. A "  

AMERICAN ELECTRIC T E L E P H O N E  CO . •  1 73 South Canal St • •  Ch icago. I I I .  

Buy Telephon 
THAT ARE GOOD··NOT , .  C H EAP T H I NGS . "  

The difference in cost is little. We �uarantee 
our apparatus and guarantee our l�ustomer8 
against- 108s b" patent suits. OUI' guaran· 

tep and instruments are both Il'ood. 
WESTERN TELEPHONE CON S T R U CT I O N  C O .  

2 50·2 5 4  S o u t h  C l i ntn n  St. .  Ch icago • . 
LarQest Manufacturer., of Telephones 
exclusively in the United States. ----------------

N I C K E L  AND 
Electro· Plat ing 

Apparatlll and I\ateriai. 
THE 

Hanson & VanWinkle 
Co . •  

Newnl·k . .. . . 1 .  
136 Liberty St . •  N .  Y. 

00 & 32 S. Canal St 
ChicRllO. 

'I'H E � E 'V DRlliii·I'OI. COIJ�'I''': 11 

Regi�ters an accurate &ceo unt of work done on print .. 
�ter

r
::�g�afl�a

i
�a�t��::: C��:ti��p �L�?& :�� 

r��8 automaticaJIy. Sim pIe, accurate, durable. Spe
clM couuters to order. IT Send for circular. C. J. ROOT, Bristol. Conn .. U. S. A. 

Foreign Trade marks 
FOR 

Jlmtritan mtrtbants. 
It Is not generally understood amonl<st mercbants 

tbat in many foreign countries tbe lIrst registrant of a 
Trade Mark becomes the le,al owner of saId Mark. even 
thougb be may not be the bona Ode proprietor. Many 
American goods are copIed by iorelgn competitors. 
wbo pnt Inferior goods on tbe market an'l sell tbem 
under tbe AmerIcan 1'rade Marks. If tbese ImItators 
have secured rea-istration for said Trade Mark, t.hey 
become, in many foreip:n countries, the legal owners 
of tbe Mark. and It will not be possible for the real 
owners afterwards to procure protection for thetr 
Trade Marks. Great hardship often arises in this 
manner. The only way to prevent such a <,ourse is 
for tbe American mercbant to register his Trade 
Marks In tbe count.nes with which be bas commercial 
relations. 

For fnll Information conc�mlng ForeIgn Trade ;\Iark 
RegIstration. addre •• 

M U N N  at. CO. PATENT SOLICITORS, 
Or 

82& wr STREET 
WAat1INGTON. D. C. 

36 1 BROADWAY. 
N EW YORK. 

Stacker. atraw. J. B. 8artJIolom. .................... ..., 
StanchiOn. cntie, W. D. Caae. •. , . . . . . . . . .. . . . . . . . . . . 'Il10 
Stay wire applying device. C. C. OlllOn . . • • . . • . • • . . .  633,8!J4 
��:::: :����i
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Steam trap. H. F. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tl33,M(J'.' 
Steam wasber, u. \\r. Hedrick . . . . . . . . . . . . . . . . . . . . . . 6:3:-i,fJg7 
��.�;�� ����ll(��g����(I!����·I��· . . ��: .�I.�� �� �·�::: : : : : : : : : :  �t!:�U 
�tove. J. H. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tj.i.a.i L') 
Stove riuJ(R, mBllu tacl nril i/!. A .  I" BI�l' kw ith  . . . . . . Ij;C�.�'OO 
Stove, wood burniu/rot". K H.  Huellf>fe ld . . . . . . . . . . . . tj,;;{.;2t,J 
Strinlled l flstruments. sl.ring 'H"i I Lect ul' HUO til lger 
St.ri�O:�?d'f��e:ll�

o
�·x1'i t�'ti�l�b���x: (-,: . j;, . �i i ie�:.' .' : :  :�m:� Sugar cutting ffia.cbme . .... �imollet . . , .  n:tU114 
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§:e \\'f;�ct��le�i'r�U'i t ' ' s \\; iic�': ' it�'iiwa'y f);m,9iij 
switch. • 
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Table. �ee FoldillJl tablp. 
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ThaWing apparatus. 'I'aylor &, H.c)hertscm . • . • . . .  , . , t):-J:tb'27 
1'bawin� hood. J. C. Gar\·ey . . . . . . . . . . . . . . " . . . . . . . . . 6:�l.b'!Jl 
'I'bimble. thread cutting sewillJ[. Ji'. G. BOllftls . . . .  t;3:1.6:j.;) 
Thresh in!? machine clover hu l l i l lg nthtchment. 

�'. P. "utton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.3:l.!l23 
Threshing machine straw carrier. e . .\1 .  Steven-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:tJ.625 
'I'iminJl device. W. M. Brown . . . . . . . . . . . . . . . . . . . . . . . . f;:;;{.�! 
Tire, D. H. Bradlee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6."1.1.680 
Tire. A. W. Conatser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:l:l.AA.> 
'r ire. pneumatic. E. M. Birdsall . . . . . . . . . . . . . . . . . . . . . ffi,'l,Hi9 
'rire, pneumatic. A. A. Johnsson . ,  . . . . . . . , . . . . . . .  63.1.848 
Tire tightener. J. ,I. t'ol�s . . . . . . . . . . . . . . . . . . . . . . . . . 1l3.1.825 
Tire tightener. H. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  thi:i.fi(t2 
Tire valve. pneumatic, "1\ HarriRon . . . . . . . . . . . . . . . . 6.'-\.1,58.'1 
Tire, vehicle wheel. l( Lntimer . . . . . . . . . . . . . . . . . . . . . 633.6.1)2 
Tires. compoElition of matter for closing pnnc· 

tures in pneumatic, Burr &: J lendricksOI l . . . . . .  63."1.f',,18 
1'obacco shears. L. Schoonover . . . . . . . . . . . . . . . . . . . . 6aa.73fi 
'1'001 handle f8stenin� device. A. \Val ker . . . . . . , . .  6:�3Jl2R 
'1'001 bolder F'. B. Kendsicl< . .  . . . . . . . .  . .  . .  . . . . . .  . . .  . 6'�;.852 
'1'001 holdmg' device, E. M. Smith . . . . . . . . . , . . . . . . . . f�3a,ti20 
'l'orpedo. explodinll. J. 8caI01l(1. . . . . . . . . . . . . . . . . . . . . .  6:i.'i.ti15 
Toy and advert isin� apparatus. F. \\�. Edwardy . . m�a.82J 
1'oy torpedo. Z. Vuldez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . "�th"71 

'rrace supporter. H. W. Kimm. _ . . . . . . . . . . . , . . . . . . . .  t;-t1.64H 

�:��ftey ��in8J�W. N��·rookS . . . . . .  , . , . . . . . . . . . . . . . . .  6.'1.'1.786 
'I'rousers guard. L. Notti l lg-ham . . . . . . . .  . . . . . . . . . .  n3a,Rg9 
Trouser� �uard. E. E. \Vard . . . .  , . . . . . . . . . . . . . . . . . . . . fk3:'t67,f 
Truck attachment. car. E. G. N icewan er . . . . . .  , .  633.727 
Truck. electric Dlotor, W. i:lJ. Bought on . . . . . . . . . . .  M:j.713 
Tub. See Wasbtub. 
Typewriter. electrical Jy operated. "'ox & Rar· 

retl.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f):'�,826 
Typewritinll macbine, Fox &, Rarrel t . ,  . . . . . . . . . . . . 1.i33.8!!7 

"I'ypewritinJ,! machine. H. I.. & F. X. W agller .. , . . .  t)''l.1.672 
UmbreHa. E. M. Harley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:i:;J>R4 
Umbrella �mpport. Frazier & Coy . . . . . . . . . . . . . . . . . . 6aa.828 
Valve. J. 8tone .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63.1.1;26 
Valve. re"ulatinll. J. Schneible . . . . . . . . . . . . . . . . . . . .  6:�i.(jtl2 
Vapor burner, W. Scou . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti.13.617 
Vault. burial, J.  W. Cbamberlain . . . . . . . . . . . . . . . . . . . 633.804 
Vel<etable cutter. J. M. Lillpop . . . . . . . . . . . . . . . . . . . . . 6."1.1,86.1 
Vel'etable juice •. decolorizinl<. J .  C. Boot . . . . . . . . . .  6:�1,7"'> 
Vebicle. motor, L. Krie�er . . . . . . . . . . . . . . . . . . . . . . . . . .  633,763 
Vehicles. driving mechanism for self propel led, 

J .  Craill. Jr. . . . .  . .  . .  . . . . . . . .  . . . . . . . . . . . .  . . .  . . . . . . .  63.1.687 
Vending apparatus. coin coutrolled, B. W. 

Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633.906 
Ventilator and air puriOer, J. C. �'Ieming . . . . . . . . . .  6:1.1.62a 
Vessel hulls. apDaratns for cleanmg, D. Mason . . . 6.'3.1.673 
Viaduct . A. H. Lll<htball . . . . . . . . . . . . . . . . . . . . . . . . . . .  633.861 
Wallon body. G. W. Reed . . . . . . . . . . . . . . . . . . . . . . . . .  6:�1.!l(I3 
Warming vessel. R. Swartz . . . . . . . . . . . . . . . .  : .633.706. 633,707 
Washtub, J. '1'. Hattersley . . . . . . . . . . . . . . . . . . . . . . . . . .  633,647 
Washer. See SteRm washer. 
W Ilter cooler and .filter. D. Melcher . . . . . . . . . . . . . . . . r.:l.'.698 
Water heater. C. H .  Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633,""4 
Water beater. M. Schaack, . . . . . . . . . . . . . . . . . .  633,7�, &J.3.'i'fi9 
Water tube boiler, De Yarmett & Haynes . . . . . . . . .  6.'l.1.57' 
Water wheel caslnll. W. J.  Krase . . . . . . . . . . . . . . . . . . .  633.90"2 
Weather strip, A. A.  Coon . . . . . . . . . . . . . . . . . . . . . . . . . .  633.810 
Weeding tool. S. PercIval . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633.729 
Weillblnll and package Oiling machIne. G. W .  

Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633,675 
Weijl'hing, meAsuring. and de1iverin� provisions. 
W h��r:��;�:. ���8�',!!;n�'C�

z
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Wbeel rim for elastic tires, G. A. Smltb . . . . . . . . . . .  6.%.91i 
Windmi l l .  J. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.13.879 
Wlndmlll l<earing. C. F.. Smith . . . . . . . . . . . . . . . . . . . . . . 633,619 
Wire and proce8S of manufacture, composite. O. 

111. Thowless . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633.668 
Wire stretcher, C. H. Wilson .. . . . . . . . . . . . . . . . . . . . . . . 6.13.632 
Wood preserving compound. M. Arnn . . . . . . . . . . . . .  633.778 
Wool, apparatus for purifyin� wasbwaters from. 

J.  Delattre.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . • . . .  633.688 
Wool shvers, cieaninll. Roussel &; Lefebvre . . . . . .  63:i,703 
Work holder. G. O. Olin .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633.893 
Wrencb. See Monkey wrencb. Nnt and p.pe 

wrench. Pipe wrench. 

DESIGNS. 
Bed pillars. Onial for. Knapp & Wilmot . . . . . . . . . . . .  , al,559 
Bedstead frame corner bracket, W. S. Plummer . . 31,560 

Bicycle fork crown. W. F'. Remppls . . . . . . . . . . . . . . . . .  31.56.1 
:�lt�.� P�o'::�s�Ir;,tt��: 1f;:�·dr�

c����· ·S: ' A: '  'Keiioi;'; :ll ,5H2 
31.M6, :1l .547 

Cable support, J.  Heywood . . . . . .. . . . . . . . . . . . . . . . . . . . . .  31 .552 
Chain. G. H. Frencb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.545 
Channel bar support. J. Heywood . . . . . . . . . . • . . . . . .  31.551 
Clotbes lin� trol ley. 'I'. Rubino . . . . . . . . . . . . . . . . . . . . . .  al.554 
Culf bolder. W. K.  Herrington . . . . . . . . . . . . . . . . . . . . . . .  31.548 
g:.'tg'i,'"an�Vj.��:}����: : : : : :  : : :  : : : : : : : : : .  : : : : : :  : : : : : : :  �l:Ull 
Elbow coupllnll. J. H. Glauber . . . . . . . . . . . . . . . . . . . . . . . 31.553 

F·abric. I. E. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,572 
Garment. bifurcated netber, J. A. Scriven .. . . . . . . . . 31,.>71 

Heel end, W. B. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.567 
Latcb operating bar. Ilate. W. R. White . . . . . . . . . . .  31.550 

Necklace and watcb cbain. J.  Bagnall .  . . . . . . . . . . . . .  31.544 

f'ump casinl<. J. B. Rbodes . . . . . . . . . . . . . . . . . . . . . . . . . ill.SIit 
Raujle and kitchen cabinet. W. C. Skinner . . . . . . . . .  31.557 

Skirt protector. G. S. HenseL . . . . . . . . . . . . . . . . .  31,568. 31.569 
Sprinkler, lawn, E. McCoy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.549 
St.ove. T. S. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.558 
'rub and washboard clamp. H. C. Lobeck . . . . . . . . . . .  31.555 

Wheel rIm, supplemental. E. W. McCaslin, 
.11.564 to 31.568 

TRADE MARKS. 
Bicycles. tbeir parts and accessories. E. J .  Willis . . 33.502 
Clothing, certain named men's. J. Yeska. , . . . . . . . . . aa.49t. 
}I-'st or oil. vegetable, India Rettntllj;t Company . . . . . 33.499 
Macaroni, F. Romeo & Company . . . . . . . . . . . . . . . . . . . . 3.1.495 
Oat.s and oatmeal. rolled. H. R. Heath & Sons . . . . .  33,497 
Relish for cold meats and salads, Schmidt· Thies 

Pure Food Cumpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3:1.498 
ScIssors. H. Newman . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1.500. 33,501 
SheetingR. Pelzer Manufacturing Company . . . . . . . .  33"94 

LA BELS. 
U Anti.Bromodrosis." for a tOilet powder. D. H. 

Law, Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.143 

. . Bismark Pepsin Bitters." for bltters. Scbuster & 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.142 

.. Kupferberg GoM," for beverajles, G A. Kupfer-
berg & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.140 

H Olym pia Brand." for canned gouds. 1 .  L. Leonard 
Packing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,1" 

H Our Hed Poppy ." for cigars. American Litho· . graphic Company ;  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  7,138 
. .  Rainier Reer." for lag-er beer. Seattle Brewing 

and Maltin!' Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.141 

U Retailers Own Make. Sweetts ." for boxes of cigarette8. Retailers Cigarette Company . . . . . . . .  7.139 
U Rose Rouquet.." for Cigars. American Litho· 

grapbic Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.137 

PRINTS. 
I t  Dewey Celebration." for confetti. Schall &: Com-

pany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 1 

A printed copy of tbe speclOcatlon and drawlnl< of 
any patent in the forelloin� list. or any patent in print 
Issued since 186.3, will be furnished from tbis omce for 
10 cents. In ordering please state the name anrt number 
of the patent desired. an� remit to Munn &; Co . •  861 
Broadway, New York. Specfal rates will be IlIven where 
a lBrjle number of copies are desired at one time. ()anadian patent. may now be obtained �r tbe In· 
ventors tor any of tbe inventions named In .... e tore-191nif n.t, proVided theJ are simple, at a OOIt of 140 each. 
If oomJ)UoMId t.IIe :=1l.� be a Uttle mon. !'or full \l!8tr11.CittCIIII . ... � & tJe. .. .. JIroII4war. Mew Tor. 0Ul.-.... ....... -r 1llo Mi ., .... 

.c. Burst Wattr Pi))tS a (bing of tbt Past 
� 

This doublt-sWpe causes the exp'J.ndino ice to 8tW int 0 
tM air-domr. takiing t.he �train of the pipe. The 
nir-ctufhwn also pi'fvt>nts 
. •  Hammerw1{1- , . C(IVl'1Vd b1/ 
U. �. and l'u)'cigt' Patents. 

You can now make all water pipes a8 secure from bursting ill winter II.S In S1lmmer 'l'bi � pneumatic Rystem itt the only one which successfully prevents th e  or-noy: in� and c08tly bUrlstmg ot water pipes. It has solved a great economic problem . Hl�bld endursed by Architects. Enjitineers and Municipal Ufficials. No ll�W bOllse 
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:���· ::!��. house owners sl10uld avail tbem-

pr- Send 1m' II.lustrated Booklet·. g;m" "J full explanation. 
THE PNEUMA 'P IC DOME MANUFACTURING COMPAN Y. 

lJOl E Streel. N orthwest, lVasblnll"ton. D. C. . 
DO N 'T LOSE T H E  PO I N T  

T o  Inventors and Manufacturers. W e  have ex
ceptional l'acilities for makin� turned wooden goods for 
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er. Fulton Co , N. Y .  

50 Y E A R S '  
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invention is probably pll tent.able. Communica
tions strictly conttden t iu1 . Handbook on Patents 
sent free. Oldest 8,flency for securinll patents. 

Patents taken throu�h Munn & Co. receive 
special not·ice. without cbar�e. in the 

Stitntifit Jlmtritan. 
A handsomely i l lustrated weekly. LarJlest cir· 
culatlOn of any scientific journal. Terms, $3 a 
year ; four montbs. $1. Sold by all newsdealers. 

MUNN & CO.36 1  Broadway. New York 
Brancb Omce. 62i> F St . . Wasbinllton. D. C.  

� PA LMER BROS.; 

PALMER Stationary 
and Marine' Gasolfne En
Kines and Launches. Motor 
Wagon Engines. Pump-· 
ing Enl<lnes. or Send for catalol<. MIANUS. CONN. 

A.w. I'ABER Manufactory Established 1 ",61. 
LEAD PENCILS. COLOR J<:D PENCILS. llI.ATE 
PENCI LS. WRITING SLATES. STE�I, pmN�, GOLD 
PENS. INKS. PEN rlL CASES IN SIL'-ER ANI> IN 
GO LD. STA'l'IONll.RS· RUBBER GOODS, RULERS. 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street . New York , N ,  Y.  

Manufactory Established 1 ",61.  
YOU CAN MAKE. $ I OO .A W E E. K  ' O WN YO UR  OWN SHOW, C O MP L H E.  O UTr lT - $ I O O  
L IFE M O TI O N  FI L M .5  &. MA CH I N E S GREAT PAS S ION  PLAY & ') 0 0 O T H E R  S U B J E C T S  L.. ' -'- n A T Ao. , _ '-"  ... -' E- .=,  " __ t l 5 L UB IN, L ARGE 5 T  MFP. PHILAO£L PHIA P A 

Collars ... " 
Cuffs. 

Stylish, convenient, economieal. Made of 
line cloth . finished in 
pure starch. and ex
actly resemble fash
ionable linen goods. 
.0 Laundry Work 
When soiled discard. Ten Collars or fi ve pairs of Cuffs, 2Scts. By mlll', 30m. Send 

6 cts. in stamps for sample collar or pair 
of cuffs. Name size and style. 
REVERSIBLE COLLAR CO., Dept. J , Boston, Mass. 

NEW IDEA IN TRUNKS 
The 51.lIma" Dre ••• r Trunk 

is constructed on new princiJ,les. 
Drawers mstead of trays. A place 
for everythmg and everything in 

its place. The bottom as access· 
it-Ie as the top. Defies the bag· 
Bage smasher. e(lsts no more than 
a good box trunk. Sent C. O. D . 
with priVilege of exam ination. 
Send 2c. stamp for illustrated cat· 
alogue. F. A. STALLMAN, 6t W. Spr'ag �t.. t:ola.bua, 0. 

VVA N T E D .  
W ANTED-One Pulley Latbe. new or second b3"d. pl'efeJ"ably 50 incb. Palmetto FIbre Co .. ],'rederick. Md. 
WANTED-Position as Manager or AssIstant to 
Paris Exhibttion Exhibit; or. Sole AgenCt for Germany 
Y!a:.:::'� �'lg� ����r,sBro���������. 

t rougb H. A. 

Meat Smoker Patl'ut For Sale-No. 549.017. Works 
perlectly. Apply to James E. Prewitt. Winchester. Ky. 
PATENT FOR SA LE-Separable Cbimney Top and 
�7t'1Nl.

e
�cW�.ft�?�7J��ckv��ue.

S
ffe':����.9. 1899. 

TURBI NES �:s�d fo�Clrc�lar"�'" 
Sprin&"fi��, &h�O, �. �. A.  

�� TYPE. WHEELS.  MODELS &..EXPERIMENTAL WDRK.IMAlJ..IIWHImn' 
NOVELTIES . ETC. NEW 1'D annaL WORK. 100 "A .. AU I! ".'Y. 

MODELS '" EX P E R I M E N TA L W O R K .  
Inventions developed. Special Macbinery. 

E. V. Baillard, 106 Liberty St . . New York. 

GAS ��'J GASOLINE ENGINES 
• WAT E. R  M O T O RS 

B A C. I(U �  WAT L R  M O T O R  co N E.WAR K N ) . V !> A 

D .  L . H O L D E N  
1 3 2 6  B E. A C H  S t  PH I LADELPH IA  PA . ' 

RSEGEALED ICE MACH INES � L E  rlF<: s T  P,, :;' E  S l  [ � l  f l >  .. A M E R I C AN s t P i  2 1 & 9 �  

The Ideal Hunt ing Shoe 
Tbe concentra.ted product o f  tlfty 

years of shoemaktng skil l . 'I'en incbes 
hlgb, Bellows tonllue. uppers p:ray 
color. soft as a Jit"10ve1 tough as st.eel, 
cannot harden. The Dest storm-proof 
shoe ever placed on sale for Klondike. 
:,n�����u,�r::b���e�fro��

e
�o��g, ���i. 

'fhousand of pairs sold to satistit!d pu
trons. .lIlus. UataJof}'!tf Free. M. A. SlUITH & SON 
Manufacturer •• 29 and 31 N. 
1 3th St., Phiiadelphia.Po 

JUST OUT.-Send for List No. 9. -150 I llustrations of 
CHISELS,  
GOUGES ,  
RAZO RS, 

CARV I N G  TOOLS, 
PLA N E  IRONS,  
LIGHT EDGE TOOLS. 

M:��af.���:�Fng
T
gri��lt�� l!t�a::trie':.

o
��der��:k:�: $ and all Woo<hvorkerfl. Razors war

B U C K  Co BR O S ranted to Qive satisfaction In use. 
CAS T , . STEEl. " Stamped wilh the Buck's Head ." 
BUCK BROTHERS, Rlverl in Works. M I LLBURY. MASS. 

The Pipe of the Century 
• • .  T H E  . • •  " MALLIN CKRODT" PATENT 

N ICOTI N E  ABSORBENT AND VENTILATED S M O K I N G  
P I P E ,  I S  T H E  O N LY PIPE FIT FOR A 

GENTLEMAN TO S M O K E .  
Bowls of the Best French Bri er. exceedindy 

neat and graceful in appearance, and cost no more than 
an ordin.ary pipe. 1'here are no filthy st�m� to ch;an. 
and by a simple and effective construction. t.he poison
ous nicotine juices are thoroughly absorbed before 
reacblntb tbe moutb. and a cool. clean and healthy 

�:��y. 6:�1103.���id �
or� 8�6���ded it not satis' 

Send for Il lUstrated Circular " S. A."  and prices. 
T H E  H A R V E Y  & W ATTS CO. , 275 Canal Street. N. Y. Stat ion E. Phi ladelphia 

S
3 D S Sond us yourad_ a ay ure andwewillshow y .. 

. how to make .a ada, 
absolutely sure ; we 

. fllrr.ish th� work and tf"aeh you fre e ;  you work 18. the locality where you l ive. Send us your address and we wiD 
explain the business fully ; remember we guarantee a clear proo fit of f3 for f'very day's work, absolutely sure. write at once. ROl.U .. JU.NITFACTl'RING CO •• Box " UE'rnOIT. II.ICB. Gj Brass Band � 

In8trumcntA. Drums, Unlform8 & Supplie8. Write for catalog. 445 iliustratioDa. FREE; it giveR Mu. aie and InstructioUB for New Baudt. 
LYON c1r. H EAI.Y, 118 .......... II&.. ()UICAGO. j 

Plannlnu tle Jew Bome 
Anyone contemplatIng tbe bulldlnll of a new home will lind tbe 

Bui ld ing Edition of the Scientific Am erican 
of pecnllar and absorbing Interest. Th's beautiful publication I. 
i88ued mOllthly. and contains practical articles and sugR"estions 
on modern bouse bnlldlnll, tOl<ether wltb a series of splendId 
��te S���r'f. P3�.m'I':�!� :��;.sa��3 ��[ ��s 

A
f 
st�:I!"I�:�.:'gf 

this bandsome periodIcal Is otten wortb tbe Jear's sub.criptlon price to the Int.e!!<!lg .bullder. Write to-4aJ and Hnd 26 centll tor 
a llDIIle ooPJ', or � tor _ul l1IbMrIption. 
IUHH .. CQ" P,'" ....... , 16 1 a .... d"'y, He" York, 

© 1899 SCIENTIFIC AMERICAN, INC.



American 
Waltham 
Watches 
are the most perfect 
t imepieces it is 
possi hie to make, and 
they are sold at 
lower prices than 
foreign watches of 
less value. 
The " RIVER SID E "  
movement particu= 
larly recommended. 
For sale by all retail jewelers. 
" The Perfected American Watch," an 
illustrated book of interesting intorma
tion about watches, sent free on request. 
AMERICAN WALTHAM WATCH CO., 

WALTHAM, MASS. 

FnstGost is Evergtftlng 
A horse when bought and paid (or. still costs a lot of money to keep it, whether 

��� ���It�i:e°t. 
WI NTON 

MOTOR 
CAR RIAGE 

= ..... -� whicb costs noth· 
Price 81,000. No Agent.. ��';.��k'eE�d't�:� les8 t.han balf a cent a mile. Buy ODe now-you'll never regret It. Easy to opltrate. Safe to ride; .Hydro-carbon system. rr- Oata/Of1U6 upon appl(catlon. 

THE WINTON MOTOR CARRIAGE CO ., Cleveland, Ohio.  1G1�A DDMIoftF-RIIA1�URFAlES , JPI ... , }ltCURATmIlAPm!j)'ltlO'S , ' . RINDI C-IIBESly&[o,UtICAW'llr� 
��ollndtrs and matblnlsts 

~ 
bave been using the 

Charter Gas and 
Gasol ine Engine  .. . _ 

80 many years its reputation for . 
Economy. Reliability, Safety, . 
etc., is thoroughly established. Proof by addressiIul 
CHARTER GAS E N G I N E  CO.,  Box 1 4B, STER L I N G .  ILL. 

SPEEDOMETER 
Small, Llght and Neat. Ru ns the same speed as the wheel .  Tells 

A.t . 6Ia.ee 

are :\Wt��.'T�! ea.. set Your Paee 
Oft Time. Every instrument guaranteed. Corr .. pondenee IIOUc1ted. 

THE e. '" M. CO., 
Ma.'D.taehlren o f  Indleatt., lnlllruments, 

8treet. (JHHlAGO. U. 8. A. 

• •  PHYSICAL A N D  

I NDUCTION 
CO I LS for experi-
ments in X rays and 
other electrical work. 
ifF OatalngUe Pree. 

E .  S. R ITC H I E '" SON S ,  BROOKLI N E .  M ASS 

� t itutifit  �mtrinu •• 

-� T H E HAR R I NGTON 8 K ING PERfORATI NG CO. �� SCR E E N S  �"-��t. P E R FORATED M ETALS OF  EVERY DESCR I P T I O N  FO R A l l  Ll S E S  Ct'-t ICAGe, �,'¥i� O F  ALL K I N D S .  

For Length and Quality �:g�����t�X����:��� �I���������� H I G H l����!�I�! 10�Y!I�TkA!». E� . 
pliers and plugl(ers, togetber Witt rubber band plul/l/ing and the use of puncture bands. 9 illustrations. Contained in SUPPLEMENT 1 1 0:t. Price 10 cents. For 

. of 

Service 
the 

R.em ington 
Standard Typewriter 

defies competition 
·WYCKOFf'. seAMANS &I: BeNeDICT. 

327 Broadway, New York. 
TAN KS, TOWERS and W I N D M I LLS. For Manufacturlnl' Plants, Hotels, Railroads. Waterworks Systems for Small Towns and Private Grounds. 

Send for lllustrated CatalogUe. W. E. Caldwell 1":0., 221 E. lI.ain St., Louisville. Ky. 

FIREPROOFING TESTS OF FULL SIZE Columns and Girders. -A detailed study of a disastrous fire in a supposedly fireproof building, togetber WIth diagrams and figures showing a plant for testing structural ironwork. 9 illustrations. Contained in SUPPLEMENT I O!l 7 .  Price 10 cents. For sale by Munn & Co. and all newsdealers. 

&T�f!!O"(' 
Acetylene Gas G E N ERATORS 

����e:g;ipiYo�:g��lbe���ldl11.f; co.!-pacity. From $16 up. IT Send for New Catalog .... 

J. B. C O LT '" CO. , D E PT. N .  
3·7 West 2 91h SI. ,  New York.  

S I AU varieties at lowest prLces. Best Railroad 
Tlmck and W on or Stoek Seal .... made. ca OS Also 1000 usef� articles. including Safes I· U Sewing Machines, Bicycles, Tou's. etc. Save Money. Lists Free. CHICAGO ';CA LE Co . •  Chicago. m. 

sale by Munn & Co. and all newsdealer •• 

�eD-dlQ(Art Co.to.lgque; free 
1Hr; Sf-11TH PRfMIERTYPEWIUTIR� 

Syrdcuse;.N.Y. U.S.A. 

1::: �i�b:o�n6ro�e'tre��ro��i. 
I T gives a clear. white 1Il/ht. 
I T  Is like an engine bead-IIgbt. 
1 '1' throws the I!gjlt strail(ht ahead from 200 to 300 tt. 
I T hums kerosene. 

Send JOT book ( free ) .  

R. E .  DI ETZ CO.,  60 Laighl Stree�l.  New York.  
�lentlon this paper a nd  get special discount. 

�ESTABLISHED 1 84 0 .  

256 . that tell_ all .bout Malrle Lan. FRE E . 
--'ter •• and Stereopticonl>-how to 

PACE operaie them-how much the,. coat . . 
BOOK :;:::,:�;n��:=!:s�:;"� 
McALLISTER .'r. Opll ..... 49 Itaoa •• St., N. Y. 

P. T. AUSTEN. Ph,D . . · F. J. MAYWALD, L. l'I. MoTT, 
President. Vice·Pres. Sec. and Treas. 

Tha AustIn �h�mi�'l RDlDlr,h �a. 
Experimental lnvesullatlon of Technical Problems. Re�earch Work for Manufacturer.s. Improvement and Invention of Processes and Products. Utilization of Waotes and Unapplied Substances. Reduction o.f Man· ufacturlng Coste. Te.ting. Perfectinl(. lntroducmg and Dlsposln" of Processes and Products. Manllfacturing Formulas. � Explanatory Olrcular on AppltcaUon. 

32 BEAVER STREET, NEW YORK. 

DEWEY ffcA.f-p'H -

Tbe neat.est, most attraetive and timely novelty yet Ilotten up in connection with celebration to tbe Great A d m i r a l .  SmaU Searchlight. Press the plates and illumi_ nate the Admiral's picture. By removing 
��;�': v:�: se"r�����gt���ar��\fg�l���t �� 
��c.ca¥A�� ii���. S�;%�N��f.18�e�l��I,�� ROCHE, Inventor, 42 Veley St., N. Y. City. 

DRILL CHUCKS. 4' . .  ow�rl 
I mpossibie for Drills to .Up when � .. . •. .. iW .

. beld by them. Send 2 cent stamp ' .,,:� for Illustrated Catalogue. \. _ ..... _ ... Y .�-�-
THE PRATT CHU.C K C O . .  Frankfort, N. Y • •  U, S. A. " P TRADE M A R K  D " 

E C A M O I  
A L U M I N U M  PA I N T.  

Latest application of Aluminum. Looks like Frosted Silver. Wasbable. Untarnl.hable. Wal er. 011 and WeatherRroof. Durable. Easily Allflied. Bicycles. 
�����'MO����:��P�����St ���al���s: ro���\��rAn:�: ets. Cars, 8tatlons, General Decoration, etc. Sample bottle, by mail. for 25 cents. 
THE A M E R I CAN PEGAM O I D  CO .• 339 B'way, New York. 

�nain BELTING of Various Styles, ELEVATORS, GONVEYORS'� COAl, lllINING and HANDLING MACHINERY. 
The J E FF R E Y  M A N U FACT U R I N C  CO., COLU M B US, O. IT &nd for IaUBt complete Catalogue. New York Branch, n Dey Street. 

Snakt Watcb £bain 
��:E��

nn
No��

v
�}!�. is  �!:i'�ie�fb���:��!x��f�ei� ��� 

wound round the finger. Smooth as stltm but very strong. Your jeweler Dev�r saw anything like it. Have sent thou
sands all over the world. W orn by New York's best dress-
ers. Every:body that sees theUl wants one. A wonderful 
specimen of fine workmanship. Men's chain. *1. Ladies' lor 
gnette chain (47 inches long) t2. Sent on receipt of price. 

$ 1  YE A R LY FOR R E P A I RS I W ITTE GASOLINE  OR GAS ENGINES It has beeu found that it costs a trlfie.�ss than '1 /lilr 
Money returned if not 8aU$factory. 

Henry Doyle. Import.r o! Nov.ltles, 62 1  B'way, N . Y .  

I'M'l} �J<�YN�J, ��!�ai':: That speaks well for their superior make and durabil· ity, doesn't it 1 'l.'here is no more economical or service .. able ena-ine made for mines, 
�:��::, t���kSst:;�. ���g frletion and geared holst 6 to 1flO H. P. Sfflld jor Catalo(]u.e. Weber Gas & GallO. line Enlrine Co • •  402 S.W. Boulevard, Kansas Oity, MOo 

are Safe, Reliable, Dura
able and Simple. Sold on 
tbelr merits and sent on 
trial if desired. 
Write lor Catalogue S. A. 

WinE IRON WORKS CO. 
1207 Walnut SI • •  

Kansas City. Mo. 

HIGH GRADE W�2tPNG MACHINERY N E W 
(The Tril!der.) § Single Machines or Com

plete Equipments fo .. 
Any Class of Work. 

Your Correspondence is Solidted. 

... 
. IT Illustrated Matter and PrIces on application. . 

i J .  A. FAY Ie. CO. 
1 0 -30  J o h n  S I . .  CINCINNATI ,  O H I O  

There is good and bad 
galvanized iron. Apollo is 
good, all and always ; there 
is no other. 

Apolio IrOil and Steel Company, Pittshur&llo 

Small as an opera glass. More powerfnl tban the largest Held glass. Send for C'rcularB. 

Q U E E N '" C O ,  
Opttca! and &i.ent/JlA; Instru

ment WorliB, 

1 0 1 0  Chesl nul Sireel, 
NEW YORK : 59 J<'ifth Ave. PRILADELPHIA. PA. 

M O RAN FLEXI BLE JOINT 18;:;c for Steam, Air or Liqnids. Made in all sizes to stand any desired . 
.. 

pressure. Send for reduced price list. � 
Moran Flexible Sleam Jo inl Co. ,  I nc'd 

1(7 'fhlrd Htreet. LOUISVILLE, Ky. 

PIERCE W E L L  ENOINE E ' U N C  en. 186 Liberty 8treet, New York, 
Manufacturer.! of Machinery for 

WATER,  O I L  and G AS W E LLS, Mineral Prospecting. Test Bortnfts, 10 to 5,00) feet deep. 
�:�efgre:ft'i.'i���WK, �i.�r��I'i,:'I.g �fMr���:ni�\�'a".f���: 

Cbt CyptWrittr Excbangt 
1 ).2  Barc lay SI .. NEW Y O R K  
1 2 4 L a  Sal le 51. ,  CH ICAGO 

REVERSING STEAM TURBINE.�PAR-son's recently perfected turbine for boats. Illustrations sbowlng details. /'ontalned in SCIENTIFIC AMERICAN 
����fHE�!.":,;rd r.g..llit�';wr.;-��re��.cents, by mail. frol1l 

J E SSO P 'S S T E E LTHB\�Er 
F O R  T O O L S, S AW S  E TC. 

WIf! J E S�OP .5< S O N S  1C 2  9 1  JOHN S T. N E W  YORK' 

PATENT PROTECTION 
- IN -

Cuba, Porto Rico, 
AND TIlE 

Philippines. 
Owners of United States Patents, Trade Marks, 38 Bromfield SI. ,  BOSTON 

8 1 7  Wyandotte SI.,  
KANSAS CITY , M O .  Prints and Labels may procure protection In the Co· 

209 Norlh 91h SI. lonlal possessions of the United States by effecling 
ST. LOUIS,  M O .  , 432 Diamond SI.. registration In these countries. 

PITTSBU R G H ,  PA. Tbe expense is very slil/l1t and the protecti n ac-
to� ��lIT��e':v���r;rgT aW quired by such registration should be secured wltb

MIETZ & WEISS 48 
KEROSENE  

ma� Send for Catalogue. l out delay. 
For terms and full information, address 

No Advance i n  Prices, ;!i'��;u:i��o�; I M U '" '" &. c o .  75-<!ent knife. blades are finest razor steel, hand-forged. keen as a sword. Price .hould be 75c. 

and GAS Engine 
�:��?� ��g���IC��Fe::J reliable. RUDS with common kerosene. Perfectly automatic. Patenled 18117. U. S. 
a.nd�?,:'Wa�=�" l 
1 2 8-132 Mot! SI,. New York. lIoDo1l' Gr0u4 Bazor atld 8trop. fU3, 

but sample will be mailed for Or 
48c. ! five for $2. 

PATENT SOLICITORS, 
3 6 1 B ROADWAY, 

t;�t-lb\�C�niPee:�'l! 625 F STREET, 
shear •• 'l.OIl. Gent's WASHI NGTON, D. C. 

N EW YORK. 

line 3-blade. nOll. 
fr�:'tls�':'D3!; ft!: 
to Use a Razor." 

Addrellls 
TOLEDO, OHIO. 

PRINTING INKS The SCIBNTIFIC AMBRICAN I s  printed .. lth eHA8 
IINEU JOHNSON '" eo.'s INK, Tenth and Lombu'd 
8ta.. Philadelphia, and C7 RoI8 St., opp. Duane, Ne .. Yor. 
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