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THE PROTECTION OF AMERICAN GAME. 

In our last issue we mentioned the convention which 
was recently signed in London for the preservation of 
wi ld  animals, birds, and fish in Africa. It is grati­
fying' to note that America has not been backward i n  
the movement, which may b e  cal led international, to 
protect animals of certain species from wanton de· 
Iltruction. 

A careful inqui l'y recently made by the New York 
Zoologit'al Soci ety reveals the startl ing fact that 
throughout thirty States and Territories the decrease 
in the vol ume of bird l i fe during the last fifteen years 
has reached an average of forty-s ix  per cent. The de­
c rease in the n u m ber of edible b i rds has even been 
greater than that, and a nu mber of our finest species 
al'e now approach ing practical extinction and many of 
our sung birds are being kil led for food. 

'l'he sportsman has long realizp.d the need of protect­
ive llleasnres, but the farmer has on l y  recent l y  learned 
to appreciate the ful l  value of bil'ds a� iusect destroy­
ers, C heap guns, lax law", the mania for col lecting and 
shooti ng. and more especial ly the enormous demands for 
the market and mil linery trade, are responsible for this 
red uction in bird l ife. The protection of birds is  a 
n ational not a local question; it deals largely with 
migratory species which breed in  one sf'ction, winter.in 
another, and traverse several States in passing ,to and 
from the 'breeding grounds. In the SUPPLEMENT of 
the current week wiH be found an abstract of a bul le­
tin issued by the Biological Su rvey of the Department 
of Agriculture in which many significant 'facts are men­
tioned, There are 1, 125 species and sub-species of birds 
inhabitating North America north of Mexico, and of 
these only about 200 or 18 per cent can be considerf'd 
game birds. From this wi l l  be seen the i mportance of 
Protecting birds other than game birds. As an in­
stance of the lack of u n i formity in  the State laws take 
the cormnon dOWlfor example; in twelve States it is  pro , 
tected at all times, i n  n ineteen at certain times, whi le 
i n  the others it has no prote<ltion at all . Several pro­
tective associations have done excel lent work. 

The League of American Sportsmen was organized 
for the pu rpose of creating in  every State and Terri­
tory a well organi zed standing army of game pro­
tectors, which shall  secure the enactment of more 
stringent general laws, which shall see that lawlessness 
is punished, which shall discourage game slaughter, 
and protect the wild creatures that sti l l  rf'llIain.  

At present the League h as working d ivisions in 
twenty-four States, and in  two provinces in Canada, 
the membership incl uding the governors of several 
States, members of Congress, presidents of collf'ges, 
j udges, etc. The  League has been very prominent i n  
securing t h e  passage o f  t h e  Lacey bil l ,  which is con­
sidered to be the greatest victory ever achieved in the 
interest of game and song bird protection. 

'rhe States can now enforce their laws, and w herever 
they fail the Federal authorities will interpose, and 
where States do not take measures to prevent the 
smugglin g  of game out of their boundaries, the Inter­
state Commerce Commission, backed by the Lacey law, 
wi l l  come to the rescue. T his will  prevent the ship­
ping of prairie chickens from Minnesota or other 
States to Chicago or New York labeled " poultry." 
There wi l l  be :no more shipping of venison from Wis­
consin or Minnesota to Chicago or New York labeled 
" veal " and" llI utton " ;  there wi l l  be no more slaughter 
of seagulls on the New England coast or elsewhere in 
violation of the laws of the State, and shipping' thelll to 
mi l l inel'y dealers in New Y OJ'k, no matter how labeled. 
The League will h ave a force of detectives at work i n  
all o f  t h e  large cities watch ing for any v iolation o f  the 
Lacey law, which imposes a penalty of $200 for every 
infraction of said law. 

The League of American Sportsmen does not wish 
to curb sport in any way. It believes ill a reasonably 
filled gamebag, but considers that the kil l ing of game 
and the taking of fish should be l imited by law, not 
only as to seasons, but that tbe bag for one lUan for a 
day and fOI' a season should be defined by law. The 
league hali! rendered efficient service in  ascertaining 
th6 fact tlUtt seven of the h otels i n  New York, and 
several same dealers, had been selling game in closed 

season, and has secured from them written pledges to 
stop violating the gam e  laws. It has also absolutely 
stopped the selling of game in New York at all times 
except in  open season. 

The people of the country are becoming satisfied 
that some organized measures !llust be. taken to pre­
serve the feathered tribe:! which inhabit our woods 
from the wicked and ignorant slaugh ter which bids 
fai r to render some varieties of our birds extinct 
species. 

...... 

HIGH SPEED IN WAR VESSELS-THE "VARIAG" 

AND THE "VIPER." 

The details of the 8llcces�ful  trial of the protected 
cruiser " Variag," w h ich has been bui lt at the Cramps' 
Yard, Phi ladel phia, Pa" for the Ru�sian navy, show 
that this ves�el i s  we l l  able to l ive u p  to her contract 
requirements of 23 knots an hour. The contract spe · 
cified that the speed trial should be an extraordinari ly 
severe one, The vessel was to maintain a sea speed of 
23 knots an hour for a run of twelve consecutive hours. 
D uring a prel im inary bui lders' trial she is said to have 
logged for a time the remarkable speed of 24'6. knots 
an hour, covering ten mi les at 24'2 knots. 'l'bis, of 
course, will not be quoted as the official speed of the 
vessel ,  as trials IJy log are not regarded as fully rel ia­
ble; but on the official trial, where the times are taken 
over a measured course, there is no  possibil i ty of error, 
and the fact that this vessel maintained for over seven 
hou rs a continuous speed of from 23'6 to 23'7 knots an 
hour, was con sidered by the Russian officials to be 
sufficient evidence that she could  have maintained the 
same -speed for the whole twelve hours, had it  not been 
for an accident to one oCthe high pressure cylinders. 

T h is splendid result is extremely gratify ing both to 
the representatives of the Russian Navy and to the 
American bu i ldel's of the ship. The Wil liam Cramp & 
Sons Ship and Engine Building Company had already 
achieved world-wide d istinction in the constrnction of 
fast warshi ps by the rellJarkably h igh speeds which 
were attai ned by the" Minneapolis " and" Columbia, " 
vessels of somewhat the same character as the 
.. Variag," aud about  1,000 tons more displacement. 
The " Columbia " is credIted with a speed of 22'8 knots 
an hour, and t.he  .. Minneapolis " with slightly over 23 
knots. The " Variag, " with her record of 23'7 knots, 
now takes the place of the ., Minneapolis" as the fast­
est first· class cruiser in the world, although she is ex· 
ceeded in speed by two second-class cruisers, which, 
strangely enough, are to be found in the Chinese Navy. 
The " Hai-Tien," a second·c1ass cruiser of 4, 300 tons 
displacellient and 1 7, 000 horse power, ach ieved a speed 
on her official trial of 24'1 knots an hour. A sister sh ip 
of the " Hai-Tien, "  the" Hai,Cb i � " made 24 knots on 
her official trial. These t wo vessels, ho wever, are 
smaller than the " Variag" by 2,200' tons, and it i s  
doubtful i f  i n  any but the finest weather they could 
hold their own with the American-bu ilt shi p. 

The " Variilg '1 is one of the four  protected cruisers 
w hich are being built for Russia in various foreign 
shipyards, Two of these, the " Bogatyr " and the 
" Boyarin,"  must be about com pleted at Stettin and 
Copenhagen, and a fourth , the" Askold," at  the Ger­
mania Yards at Kiel. All  four vessels are required to 
steam at 23 knots for twelve hours ; and while the 
ships conform to a gf'neral pattern in  respect of arma­
ment, coal endurance and speed , the bui lders have 
been given a free h and in matters of detail. When the 
quartette is completed, i t  will be i nteresting to compare 
the work of American b uilders with that of the Eul'O­
pean yards mentioned. 

At the close of the trial the officers and naval experts 
com missioned by the Russian Government to superin­
tend the trial of the ., Variag " congratu lated the 
bui lders on her performance and stated that they con­
sidered the cru iser to be one of the great triumphs of 
n aval construction, An i l lustrated description of the 
"Variag " was given in th e  SCIENTIFIC AMERICAN for 
November 5, 1898; and the" Askold " is illustrated in 
the issue of June 30, 1900, 

Further detai ls 'at hand of the wonderful speed 
recently made by the torpedo boats "Cobra " and 

" Viper " show'that the introduction of turbo· propul ­
s ion  has opened u p  possibil ities i n  speed, the  l i mits 
of which it  is d ifficult  to pred ict . It is only five 
years since the torpedo boat destroyer" Sokol, " bui lt  
at  Poplar, for the Russian Government, aston ished the 
world by making a speed of 30 knots an hour ; yet tq­
day 30·knot destroyers have ceased to excite interest ; 
and the success of the" Viper " in covering a measured 
mile at the rate of 37'1 knots an hour is already lead­
i ng us to regard 40 knots an hour as the next goal at 
which to aim. 

The " Viper " is 210 feet long, 21 feet wide. and has a 
draught of 7 feet. On the recent trial she d isplaced 
380 tons, or'1O tons more than the contract require­
ment. Six runs were made over the measured mile at 
the following speeds in knots: :!6'i; 3,)'5; 37'1; 366; 
37'1. 36'1 , the mean speed being 3658 knots per hour. 
The h ighest speen. attained is equal to about  43 land 
mi les per hour. The turbines ind icated 1 2,UOO horse 
power at 1,180 revolutions per minute, under a steam 
prtlssure of 200 pounds to the square inch. 
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The remarkable success of turbo·propulsion natur­
ally invites speculation as to the possibilities of the 
future, not merely  in torpedo boats but in the larger 
field of the cruiser and battleship. Then, again,  there 
is the question of its application to the merchant llIa­
rine, where the record for speed now stands at 23 
knots an hour. There is no doubt that the· turbine 
could be applied successfully to a 25, OOO-ton liner, and 
that speeds of 30 knots and over could be real ized ; but 
it  would be at a cost for fuel that would be absolutely 
prohibitive. Indeed, Mr. Parsons, the inventor of the 
t urbine, has stated that he could put  turbines and 
boi lers in a Transatlantic liner that would drive her 
across the ocean in  three days, if the ownf'rs of the 
vessel would be willing to b urn the 10,000 to 12, 000 
tOilS of coal that would be consumed in the furnaces. 

Although the Parsons turbine, in proportion to its 
indicaterl horse power, is remarkably light and compact, 
it has a voracious appetite for steam ; so mnch so, that 
Ad miral Melvil le once said that what surprised him in 
the" Turbinia " was not so much the i ndicated horse 
power of the turbines as the enormous quantit ies of 
stearn supplied by t,he boilers. So that, if we are 
anxious for a three·day crossing of the Atlantic, we 
m ust make up our minds to pay for an eno�m9usly 
expensive luxury ; so costly, indeed, that the three·day 
boat, using coal as its fuel and steam in its motoJ,:s; will 
probably never pass from the theoretical to the prac­
tical stage. 

• 1., • 

AMERICAN ENGINEERING COMPETITION. 

In the current issue of the SUPPLEMENT will be 
found the fourth article of a series on the subject of 
American engineering competition , recently con tri buted 
to The London Times by a special correspondent of 
that journal, who made an extensive trip through the 
manufacturing States of this country with a view to 
furnish i ng h i mself, by personal observation, with the 
necessary data. The present article deals with the 
steel works of this country and the methods employed 
by our i ron masters as contrasted with those ,which 
prevail in  Great Britain.  The article brings out ·some 
facts of special interest tending to show why it ,  is that 
steel manufacturers in this  country have been able to 
compete with sllch remarkable success against the 
older establ ished ind ustries of Europe. The enormous 
works of the Carnegie Steel Company are selected as 
typical of the best AllIer.ican practice, and from the 
figures given in  the article to show the vast extent of 
the plant, we select the following: 

There are three principal works, the Edgar Thom­
son, the Duquesne, and the HomestAad Steel Works, 
which iucl uded, when they were viSited by The Ti mes 
correspondent, seventeen blast furnaces, whose aggre­
gate annual capacity was ?,200, 000 tons. The Edgar 
'i'homson Works produced 650,000 tons of rails a year. 
The Duquesne Steel Works have an annual capaCity of 
650,000 tons of. steel ingots, while that of the Homestead 
Works is 400,000 tons of Bessemer steel ingots ,and 
1,400, 000 tons of open , hearth steel ingots. The,re is 
also at the Edgar Thomson Works a foundry which 
turns out 50,000 tons of iron,  steel ,  and brass castings 
per year. The Upper Union Steel Mills of this com­
pany annual ly prolluce stl'uctural steel, steel bars, and 
plates to the extent of 250, 000 tons ; w hile at the Lower 
Union Steel Mi l ls 150, 000 tons of plates, car forgings, 
bridge work, angle iron, etc. , are turned out annually, 
Another property is the Howard Axle Works, with a 
capacity of 100,000 tons per year. 'The company also 
possesses most extensive coke works, and a natural gas 
field of 206 sq uare miles. 'rhey have built their own 
l ine of rai lway from Lake Er ie  to  Pittsburg, at  the 
Lake Er ie  end of  w h ich is  a well-equ ipped dock and 
ore handling establish ment ; and they operate also 
their own l ine of steamers. These transportation faci l i­
t ies serve to bring 5, 500 000 tons of ironstone from the 
company's own Lake Superior mines to the great' sys­
tem of forges and mi l ls above men tioned near Pitts­
burg. As to the capi tal invested and turned over in 
these vast  operations i t  is sufficient to say that, i n  a 
recent threatened litigation, it transpired that the 
profits of the company i n  1898 were estimated at 
$21,000,000, and in 1899 at the enormous figure of 
$40,000,000. 

It seems that the American blast furnace is not, as a 
rule, any larger than those used in Great Britain, and. 
of course, the process of reducing the ore is, broadly 
speaking, the same. Bnt there is one respect in  which 
the practice of the blast furnace managers is radical ly 
d ifferent;  and this is, that in the United States it is 
customary to force the prod uction m uch more than it 
is elsewhere. The larger output per furnace in America 
is, of course, due, in some. measure. to the superior 
quality of the ore, but the extremely high yield is to 
be mainly credited to the American practice of driving 
the furnaces, as they expressh'ely put it, "for all  they 
are worth." 

The deciding factor in the economics of blast furnace 
operation is the wear and tear of the interior Iiniag of 
the furnace, w hich, as soon as it has been burnt away 
to a definite mini m u m  thickness, has to be renewed. 
The work of lighting one of t hese h nge furnaces is so 
costly that they are run continuously, night and day, 
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frQm the time they are started until the interiQr lin­
ing is wo.rn Qut, and the furnace has to. be "blQwn 
do.wn" to. receive a new lining. Since the stopping o.f 
a furnace and the building up  Qf the inner l ining are 
extl'emely Co.stly, it beco.mes a questio.n whether the 
best eco.nQmical results are o.btained by driving the 
furnace at a mo.derate l!peed, and thereby prolo.nging 
its life, o.r driving at extremely h igh pressure, with a 
view to. securing a very large annual o.utput, and 
making repai rs at co.rrespondingly frequent intervals. 
British practice favo.rs the first metho.d, American the 
seco.nd ; Qur iro.nmasters bel ieving that since" a lin­
ing is good fQr so. much pig, the so.o.ner it  makes it the 
better." The difference in practice is sho.wn by the 
fact that whereas the largest Middlesbro.ugh furnaces, 
with a capacity o.f 36,000 cubic feet each;pro.duce only 
950 to.ns of pig iron per week per furnace, the Duquesne 
furnaces,with a capacity o.f 25,000 cubic feet, have pro.­
d uced 4,200 tQns per week. Of course, the life o.f the 
American furnaces, wo.rking under this terrific pres­
sure, is very much sho.rtened. lasting on an average 
o.nly four years, as against one case where the lining o.f 
a British furnace lasted eighteen years. 

Another bro.ad distinctio.n between British and 
A merican furnaces is sententio.usly expressed by The 
Times co.rrespondent, when he says ., no.thing seemed 
to. me mQre no.table at the Duquesne Works than their 
loneliness." He further says : "Had it nQt been fo.r the 
subdued hum. characteristic of a furnace in blast, o.ne 
lll ight have thQught that the \vOl'ks were shut do.wn , "  
-so. co.mplet�ly had mechan ical appliances taken the 
p lace o.f hand labo.r. In the pro.ductio.n of steel ingo.ts. 
rails, plates, etc .• fro.m the mine  to. the mill ,  the Ameri­
can instinct for labo.r-saving has been fo.llo.wed even to. 
detail. From the iron mine in Minneso.ta to. the sh ip­
ment of the finished pro.d uct o.n the cars at Pittsburg. 
the American iro.nmaster do.es no.t expect any hand 
l abo.r to. appear in  the whQle pro.cess o.f manufacture, 
the single exceptio.n being the fill ing of the buckets 
which take the o.re out o.f the ship Qn the lakes, fo.r . 
which spadewo.rk is emplo.yed. 

Of co.urse, as has been suggested abo.ve, o.ne great ad­
vantage enjo.yed by American steel manufacturers is the 
extrao.rdinary richness and accessibil ity o.f the iro.n ore 
in the Lake Superio.r regiQn, immense masses Qf which 
lie o.n th� slo.pes o.f the h i lls. co.vered Qnly by a thin 
layer 0.1. surlaee so.i l .  A railway track. qu ickly laid 
o.ver the surface o.ftlla gro.und. brings into. o.perat io.n a 
stearn sho.vel which, digging u p  the o.re at the rate o.f 
five to.ns  to. the shovelful.  at fi ve stro.kes will fi l l  a 25-to.n 
o.re ear, and wi l l  lo.ad a train o.f cars at the rate of 600 
to.ns an ho.ur. The significance of such work as this, 1D 
co.nnectio.n w ith mines so. extensive and rich, will be 
mo.re fully appreciated when we remember that in the 
Mesaba range alo.ne there are in sight 400,000,000 tons 
of iron ore. 

PETROLEUM: FUEL FOR WARSHIPS. 

lIY ALTON D. ADAMS. 
The speed and steaming radius of fighting ships is o.f 

the h ighest importance. Unfo.rtunately, ho.wever, the 
requirements fo.r h igh speed and fo.r a lo.ng steaming 
radius a l'e co.nflicting. bo.th as  to. equ ipment and o.pera­
tion. The higher the 8peed to. be maintained the 
greater must be the weight o.f driving machi nery in a 
given case. The greater the actual rate o.f speed for a 
sh ip, the sho.rter its steaming radi us. Bo.th Qf these 
co.nditio.ns result from the fact t h at the PQwer required 
to. fo.rce any vessel through the water varies appro.xi­
mately as the cube o.f its speed. A very large part o.f 
the to.nnage o.r carrying capacity Qf a modern warship 
is taken up by its driving machinery and fuel, so. that 
the  co.nstant effo.rt of designers is to. lighten the en­
gines and bo.i1ers and extend the co.al spaces. In so. far 
as the fuel capacity o.f fighting  vessels can be increased, 
the steaming radius can be lengthened, Qr the speed 
over a given distance raised. As far as can no.w be 
seen, the capacity fo.r coal in war vessels has been 
pushed to. nearly its utmo.st limit, unless so.me im­
p.ortant mQdificatio.ns are made in the structure of their 
hulls o.r in  the weights o.f the co.ntained machi nery. 
The tendency seems to. be to.ward heavier instead o.f 
l ighter armo.r in the most i mpQrtant classes Qf battle­
sh ips, and while so.me gains are being made in the 
weights o.f engines and bo.ilers, the net result in this 
latter d irectio.n can hardly be very impo.rtant. At 
present the great naval po.wers Qf the wo.rld are nearly 
:abreast o.f each Qther in the ado.ptio.n o.f improvements 
as to the co.nstructio.n and equi pment Qf ships Qf war. 
The fQrego.in g  makes it qnite evident, ho.wever, that 
any great power, applying means to. largely- increase 
the fuel capacity o.f its ships, witho.ut impairing their 
efficiency in other respects, wo.uld gain a decided ad­
vantage. 

Especially wo.uld this be true if the means by 
which  the large increase o.f  fuel capaci ty is attained, i s  
no.t general iy avai lable fo.r the other powers. The 
ships having lon�er rad i i  o.f  Qperation, because o.f  fuel 
capacities, beyo.nd o.thers Qf their class. wo.uld have 
sti l l  ano.ther advltntage if  the i ncrease extended to. the 
possible speed with given equipment Impo.rtant as 
are the ad\'antages just po.inted out, they are to.-day 
within the grasp Qf two o.f the greatest powers. Russia 

and the United States. PetrQleum is the fuel whQse 
substitution for co.al on warships will largely increase 
their steaming radii and to. a smaller extent their 
speeds. As by far the mQst impo.rtant depo.sits Qf this 
substance. thus far develo.ped. are in the United States 
and Russia, the advantage Qf these co.untries in its use 
is plain. The ability o.f petro.leum to. largely increase 
the fuel capacity of fighting ships. without changing 
their present dimensio.ns or machinery equipments. 
lies in its greater heating power over co.al per u nit of 
weight and vo.lume. Steam co.al of the best grades de­
velo.ps appro.ximately 14.000 heat-units per po.und, o.n 
perfect .co.m bustiQn . T he high grades o.f petro.leu� 
yield 21.000 unitsof heat per po.und, when fully burned.  
With these two. fuels in actual use under stearn bo.ilers, 
the results in the evapo.ration o.f water are mo.re favora­
ble to. the petrQleum than the figures j ust named indi­
cate. because it is  practicable to. get mQre nearly per­
fect combustion o.f the oil than of the co.al. In present 
!lhips, therefQre, devoting the same to.nnage to petro.­
leum that is no.w devo.ted to co.al, the fuel capacity 
with the fo.rmer is mme than 50 per cent greater than 
with the latter. This increase of fuel capacity gives 
the ships with oH fuel one and o.ne-half times the steam­
ing radius at any speed. the ability to. attain a greater 
maximum speed and to co.ntinue it fQr a longer perio.(l. 

N o.t Qnly is the heating po.wer of petro.leum 50 per 
cent greater than that Qf co.al for the same weight, 
bllt the same relatio.n ho.lds go.o.d fo.r equal bulk. The 
weight o.f petroleum is very nearly 54 po.unds per cubic 
fo.o.t. and this fignre is' also. a fair average for a cubic 
fo.o.t o.f steam'co.al. Fighting ships may. therefo.re, in­
crease their fuel capacities by one -half, the present 
values with co.al. withQut adding to. either the present 
to.nnage o.r b ulk, by usi ng  o.il. In the matters of rapi d  
steam raising, lo.ng co.ntinued operation a t  maxi mum 
capacity, the  remo.val o.f  refuse fro.m the furnace, and 
the  labo.r of  firing, the o i l  fuel is at  a great advantage. 
Petro.leum is fed to the furnace thro.ugh p i pes under 
pressure, and the heat o.f the fire is changed at o.nce by 
regulating the fio.w o.f o.il and supply o.f air. Much less 
than o.ne per cent o.f the weight Qf petroleum remains 
as ash after combustio.n. while' the ratio. o.f ash in co.al 
is 5 to. 10 per celit. With o.il the labo.r o.f firing is to. a 
very large extent avo.ided, not mo.re than one-fourth o.f 
the number Qf men required for co.al are necessary, and 
their duties are much less exacting_ This last po.int is 
seen to. be of no small importance, when the great 
strain o.n the sto.king fo.rce of war vessels Qn lo.ng and 
fast runs are co.nsidered. Petro.leum fuel implies no. 
material change in the steam po.wer equipments no.w 
in general use on sh ips. The oil can be burned under 
any kind o.f bo.iler and its use may even alternate with 
that o.f co.al. To. apply the petro.leum it is o.nly neces­
sary to. intro.duce a pipe carrying it. and ano.ther pipe 
with cQmpreilsed air Qr steam, into. the furnace, and ar­
range suitable no.zzles to insure a mixture of the o.il in  
a finely divided state w ith the a ir  or steam. Thus far 
the fuel pro.perties Qf crude petro.leum. as it co.mes fro.m 
the earth, have been po.inted out. but the heavy o.i l  
called refuse. that remains after the mo.re Vo.) atile parts 
are extracted by distillation, has pract ically the same 
heating po.wer per unit o.f bulk_ This  petroleum ref­
use co.nstitutes 10 to. 15 per cent by weight o.f the crude 
o.il and is  extensively used as fuel by ships on the 
Black and Caspian Seas and on loco.motives in So.uth­
ern Russia. The great Ca!;pian Qil fields and their re­
fineries acco.unt for cheap petro.leum refuse at the 
po.rts of the seas named. 

Great as are the advantages to. be derived from 
petrQleum fuel on warships with steam po.wer plants, 
still mo.re favorable results Reem po.ssible if internal 
co.m bustio.n mo.to.rs are adopted. Steam bo.i lers and 
their co.ntained water fo.rm a large item in the weight 
o.f warship equipments. and the space and tonnage 
they require wo.uld be Qf the highest value fo.r the 
sto.rage o.f fuel. Oil engines require no bo.ilers and co.n­
sume less fuel than the best steam po.wer equipments 
per unit Qf effective wo.rk. A fair apprQximate figure 
fo.r the weight o.f ship bo.iler plants and their co.ntained 
water is 150 po.unds per horse PQwer capacity. where 
the best class o.f steam engines is used. In the petro.­
leum engine '75 po.und o.f oil will develop a brake ho.rse 
po.wer hour, so. that if the boilers are· replaced by an 
equal weight o.f fuel o.il the radius o.f action fo.r the 
ship is increased to. co.rrespo.nd with 200 ho.urs of o.pera­
tio.n fo.r its engines at full capacity. It must be said, 
ho.wever, that the develo.pment o.f very large Qil en­
gines. such as wo.nld be required to. drive warships, i s  
in the experimental stajre. and the hQpes now held fo.r 
them may no.t be realized. Co.ncerning the advant­
ages of petro.leum fuel fo.r steam bo.ilers thete remains, 
ho.wever, no. do.ubt whatever. It may be mentio.ned 
here that the. so.-called petro.leum engines do. no.t use 
the crude 0.i1. but usual ly tho.se pro.d ucts of distillatio.n 
that are o.btai ned at temperature!! of 340' to. 476'F. 
This  part o.f petroleum. kno.wn as the il luminating 
oils, co.nstitute abo.ut one-half o.f  its tQtal weight. The 
amo.unt o.f co.al co.nsumed by navies is known to be 
very large, and it may be questio.ned whether the sup­
ply o.f petro.leum is sufficient to. permit its use fo.r fuel 
under thei r bo.i1ers. 

During the year 1898 there was prQduced in the 

United States petrolenm to. the amQunt Qf 8,500,000 
to.ns. AllQwing a large warship to. co.nsume 7, 000 
tQnS Qf co.al per year Qn an average. the 8,500.000 to.ns 
o.f petro.leum. with a heat,ing power equal to. 12,800,000 
to.ns o.f coal, wo.uld supply 1,800 such ships. As it  
wo.uld be impracticable to devo.te the entire o.utput of 
petro.leum to. naval purpQses, the number o.f war vessels 
that could be supplied from present production in th� 
United States WQuid be a mere fractio.n o.f that just 
named_ Unless the rate of petroleum pro.ductio.n is 
very largely increased, it is quite evident that this de­
sirable fuel canno.t be generally and cQnstantly used 
by the navies o.f the wo.rld. The great advantages to. 
fighting ships of petro.leum, in times Qf war, seems to. 
indicate that naval po.wers will co.me to. regard large 
natural depo.sits of this fuel with jealousy, and ac­
cumulate great stores of it at their co.aling statio.ns. 
Since petro.leum may be used alternately with co.al 
under the same bo.i lers. it may well be that co.al wil l  
co.ntinue to. be the principal fuel  for navies during 
times of peace, while petro.leum is held in reserve fQr 
actual war. The co.m mercial demand� for petroleum 
are already tending to. develop new fields o.f pro.duc­
tio.n, and its reco.gnitio.n as the mo.st effective fuel fo.r 
warships is sure to. hasten th is prQcess. Petro.leum is 
no.w pro.duced on a very large scale in only the United 
States and Russia, and the expo.rt trade is carried Qn 
almo.st exclusively fro.m these co.untries. 

Depo.sits of petro.leum in greater or less amQunts 
seem to. be almo.st 8.ll generally distributed as are tho.se 
of co.al. Mo.st o.f. the co.untries Qf Continental Euro.pe 
pro.duce smal l quantities of petro.leum fQr ho.me co.n­
sumptio.n, and in Germany and Austria the supply is 
q uite large. The o.il fro.m Sco.tch shales is sufficient 
fo.r o.nly a smal l part of the demand in Great Britain, 
where the annual import o.f the d istilled pro.ducts Qf 
petro.leum is nearly 200,000,000 gallo.ns.. China and 
India have lo.ng pro.duced so.me petro.leum and are be­
lieved to. have large depo.sits. Several islands Qf 
the Far East, as Japan, Borneo., and Java, are said to 
pro.mise future supplies of petro.leum. In the Western 
Hemisphere vast quantities o.f petro.leum are believed 
to. exist in Canada, Mexico. and several of the co.un­
tries of So.uth Aluerica. When these undevelo.ped 
nelds are in Qperatio.n, the supply. of oil may be as 
plentiful as that of co.al. but this seems impro.bable. 
Meantime petro.leum fuel is being applied in so.me re­
cent war vessels o.f Russia and the United States, with 
a decided increase o.f speed over that attained with 
co.al. So. lo.ng ago. as the time of Admiral Selwin, 
petro.leum was sho.wn by the British Navy to. be a 
superior fuel. But it yet remains for Great Britain to 
take any definite steps fo.r its general use. Merchant 
ships do no.t find the advantages of petro.leum so. im­
po.rtant as do. vessels o.f war, because steaming radius 
Qr ra.te Qf speed in the latter may determine the result 
of a battle or the fate of a nation Fffl' the same cost 
of equ ivalent- heating po.wer. crude petro.leum at 4 
cents per gal lo.n equals stealD co.al at $7.32 per to.n. 
Petro.leum must, therefo.re, be materially reduced in 
price befo.re it becomes the general fuel fQr merchant 
ships. 

• •••• 

OPERATION ON THE XIPHOPAGES. 

We have already mentio.ned the fact that the 
x ipho.page twins who.se portraits were published in 
the SCIENTIFIC AMERICAN fo.r February 24, 1900, have 
been .separated by a surgical o.peratiQn. We give a 
full acco.unt o.f this o.peration in the SUPPLEMENT fQr 
the current week. One o.f the mo.st distinguished phy­
sicia.ns in Brazil. Dr. Prevo.st. separated the eight-year­
old twins, Ro.sa] ina and Maria, but we regret to. say 
that o.ne of the twins, Maria. d ied from the effe(lts o.f the 
operatio.n. The o.peratio.n was perfo.rmed on May 30 in  
the  o.perating roo.m o.f  the  St. Sebastian Ho.spital. 

Befo.re the o.peratio.n, while under the inspectio.n o.f 
the surgeo.n, Rosal ina had an attack of grippe which 
l asted eigl}t days. while Maria remained well. This 
confirmed the SUrlleo.n's opinio.n that there was no. 
psycho.lo.gical co.nditio.n which fo.rbade their separa­
tio.n. The children were chlo.rofQrmed separately and 
the o.peratio.n. which is fully described in the SUPPLE­
MENT, was performed. It required two. ho.urs. and 
when the�; carne out fro.lD under the infiuence o.f the 
anoosthetic. each asked where the other was and when 
they real ized that they were separated and still alive 
they exclaimed, "Oh, Do.cto.r; how go.o.d yo.u are. " On 
the seventh day Maria died and the Po.st·mo.rtem ex­
amination sho.wed that death was caused by inflam­
matio.n o.f the pleura. Ro.salina co.ntinues to. improve. 

. '., . 
THE Ro.entgen So.ciety of the United States will meet 

in Nt'w York City, December 13 and 14. 1900, at the 
Academy o.f Medici ne. Addresses have been pro.mised 
by eminent mell at ho.me and abroad , and a sllccessful 
meeting is assured. Visiting members may o.btain in­
fo.rmatio.n in X-ray wo.rk. It is  especial ly desired that 
all tho.se who. are using the X-ray in any way, either 
pro.fessionally o.r experimentally. send their names and 
addresses to. the chairman o.f the Co.mmittee Qf Arranlle­
ments. Dr. S. H. Mo.nell ,  45 East Fo.rty-second  Street. 
New York city. The Societ.y is the o.nl y  o.ne o.f its kind 
in America and is fo.r scientific purpo.ses only. 



A NOVEL ENGINE FOR DIE·SINKER'S USE. 
In the making of d ies, perhaps the greatest difficulty 

is experienced in finishing. Riffling·files fail to touch 
the spot properly ; specially bent files are equally in· 
adequate ; and even the ingenious expedients to which 
the experienced die-sinker resorts fail .  Like most 
man ufact urers who are makers of dies, the S. S. White 
Dental Manufacturing Co. , Chestnut Street corner 
Twelfth, Philadelphia, Penn. , have found it more than 
usually expensive and arduous to finish dies properly. 
The company detf\rmined,  after many special tools had 
been tried, to use a modified form of its dental engine, 
the exceedingly flexible working arm of which seemed 
well adapted to the work of· die-sinking. The trial 
proved a complete success ; no trouble whatever was 
experienced in quickly reaching and finishing any part 
of the most intricate dies. Furth er experiment finally 
culminated in the manufacture of an engine by means 
of which the d ie-sinker is enabled efflciently to perform 
the most d ifficult work in this art. 

In its general construction the machine is an S. S. 
White dental engine modified and strengthened to 
meet the requirements of the die·sinker. The- main 
feature of the whole apparatus is the ingenious arm em­
ployed, w h ich is a power shaft perfectly flexi ble, re­
volving as freely as a straight shaft, so that the full 
power is transm itted to the working end. This highly 
flexible arm consists of a tempered steel wire cable, so 
wound tha.t it maintains its tension without straining 
or uncoiling, rigid ends being provided for the attach­
ment of a pulley, hand-piece, and tool-holder. A 
woven sleeve protects it throughout its length. 

Two such arms are employed, the one (used for light 
work) for carrying tools whose shafts are 0'092 inch 
in d iameter ; the other (for heavier work) driving a 
coarse grinding wheel 1�4' inch in d iameter and 7.;( inch 
face, or a cutter or drill in  steel to about /1; inch diam­
eter. Since the threaded connection for the bench 
stand are interchangeable, either arm can be quickly 
substituted for the other. 

A convenient holder for the hand-piece is formed by 
a forked rest secured to the engine stand. At the op­
posite end of the rest is a lug which engages the pulley 
and acts as a clutch when the hand-piece is in  the rest, 
thus preventing the arm from being thrown out of i ts 
place by the accidental starting of the engine. 

In the making of many dies, after the milling-cutter 
and chisel have been used, much finishing remains be­
fore hardening, which, heretofore, could be accom­
plished only by means of riffling-files and emery sticks. 
It is at this stage of the work that the engine' saves 
time and labor. In correcting the distortions caused 
by hardening and tempering, and in quickly removing 
the wrinkles formed i n  many drop-forging dies, with­
out drawing the temper or even taking the die from 
the drop, the flexible arm is also exceedingly service� 
able. 

• .e, • 

ELECTRICAL TOP AND MOTOR. 

BY HOWARD B. DAILEY. 
Although slow in finding place among the world's 

important commercial utilities, static electricity has 
long occupied in experimental physics a realm of pecu­
l iar and fascinating interest. 

Very beautiful are many of its phenomena, and es­
pecially striking are some of the effects of electrical 
attraction and repulsion, those mysteries of nature, 
whose early manifestations were the basis of the first 
historic electrical experiments. The apparatus here 
described furnish most pleasing illustrations of dynamic 
action within a static electric field, and in a novel man­
ner exhibit these subtle 
forces at work. 

J tieutifi, jmeritlu. 
Jar stripes Illay be painted upon the top with a solution 
of red sealing wax in alcohol. 

The disk, whose edge should be made to run true, 
must be carefully balanced, if necessary, with a bit of 
wax, attached to its surface. A second insulated stand­
ard, seen at the right in the figure, �arries a gilded 
wooden ball, 1 � i nches in diameter, fixed at a distance 
from the central support just sufficient to avoid con­
tact with the top's edge in i ts rockings to and fro. A 
brass wire, shown at the left, rises from the base and 
presents a sharpeoed end to the edge of the top at a 
point distant from the ball about one-third the circum­
ference of the disk ; the wire being curved well out 
away from the top's lower side and made to approach 
its edge in a horizontal direction. Finally, at the top 

A NOVEL ENGINE FOR DIE·SINKER'S USE. 

of the central glass pillar on the side nearest the ball, 
is fastened horizontally a piece of quarter-inch polished 
brass rod, w ith' rounded ends and of a length about 
equal to the diameter of the mica plate. The angnlar 
adj ustment of this ind uction rod, whose place is nor­
mally about half an inch below the mica disk, has much 
to do with the speed and stability of the top. Its best 
position must be determined by experiment ; however, 
that ind icated in the diagram wil l  be found nearly 
correct. J) is  the mica disk ; b, the electricized ball ; 
p, place at which the wire point approaches the disk ; 
r, the brass induction rod ; the wire point and rod 
making respectively angles of sixty and seventy-five 
degrees with a line, l', through the centers of disk and 
ball .  The rotation will be in the direction of a. 

To start the top, a wire from the negative pole of a 
Wimshurst machiue-from that side which gives the 
brush effect on the col lecting combs-is inserted in a 
small hole in the bal l ; the brass wire discharge point is 
connected, through a binding post on the base, with 
the opposite side of the generator. * The disk, then 
held lightly in position for a few seconds with a finger 
placed upon the pointed upper end of its handle, i l ll-

* Thi. wir�, with Its binding 
post, migbt, witb Borne advant­
age, be insulated upon a sbort 
vulcanite support. 
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mediately begins a swift rotation ; when the fioger 
may be removed and the top kept in motion by the 
forces at work within the electrostatic field-will spin 
con tinuously as long as electrical excitement is main­
tained. In working the Wirnshurst some care must be 
taken not to supply too much current, as sparks or 
brush discharges across the instrument are not desira­
ble; also, to guard against deleterious effects from out­
side inductive influences, the top should be removed 
some distance from the plates, conductors, etc., of the 
machine. 

As an interesting variation of this experiment, the 
neat static motor is shown. A 4�-inch mica disk has 
the pivot-pointed ends of its spindle fitted loosely into 
indentations near the tops of two upright posts of pol­
ished brass. An insulated brass ball placed opposite 
the horizontal diameter of the disk as closely as possi­
ble to its edge, and the pointed conductor rising from 
the ornamental b rass post attached to the vulcan i te 
base at the right, complete the arrangement. The 
ball and discharge point being connected respectively 
with the opposite poles of a static machine in opera­
tion. the mica plate revolves at a speed of nearly 2,500 
revolutions per minute ; and, since the force with 
which it turns is considerable, light machinery may be 
driven from the small grooved hard rubber pulley up­
on the shaft. As either of these experi ments is obvi­
onsly but a modification of the other, the theory of 
operation is essential ly the same for bot.h, and wil l  be 
readily understood by any one familiar with the prin­
ciples of electrostatics. 

In the case of the top, that portion of the disk op­
posite the curved wire receives along its edge and ad­
jacent surface strong positive electrization, causing re­
pulsion from the point with simultaneous attraction 
by the negatively excited ball .  Rotation ensues, 
charged sections of the mica arriving at b and yielding 
u p  to it their posi t ive electricity, receiving negative i n­
stead in a hissing stream of small sparks. Passing by, 
these parts are uow strongly impelled forward by re­
pulsion from the similarly charged ball, until, coming 
within the attractive influence of the positive wire, the 
cycle is repeated. The rotation is probably aided in 
some manner by a current of air-" electric wind "­
which blows from point to ball across a portion of the 
disk in the direction of its motion. The ·precise nature 
of the influence exerted by the metallic rod below the 
disk is somewhat obscure. Its presence seems to effect 
through some inductive process a certain necessary 
balancing of the acting forces ; without it the top in­
dulges in violent gyrations and soon tumbles off. 
These instruments demonstrate to excellent advantage 
the mechanical action of static electricity, and will be 
found valuable adj uncts to the static machine. 

.. Ie ... 

Experiment St ations In HawaII and Porto Rico. 

Congress has appropriated funds for the inaugura­
tion of agricultural experiment stations in the islands 
of Hawaii and Porto Rico. Prof. S. A. Knapp, of 
LOUisiana, has been selected to in vestigate the agricu l­
tural conditions and possibilities of Porto Rico. He 
"Went to the island in June, and wil l  study the lines of ex­
perimental in vestigation which should be undertaken 
there, locations suitable (or stations, and the approxi­
mate expense of inaugurating and maintaining the 
work. He will also look into the feasibility of 

.... 

undertaking co - opera­
tive experiments with 
the residents of Porto 
Rico. 

DIAGRAM OF ELECTRICAL TOP. 

The static electric top 
is an experiment of sin­
gular beauty, and well 
repays the amateur for 
the slight labor its sim­
ple construction entails. 
The top proper is in  a 
disk of stiff mica, 4% 
in c h e s in diameter, 
mounted between two 
small buttons of wood 
or vulcani te upon a 
short piece of s t 0 u t 
knitt ing needle. The 
lower end of this  steel 
spinelle, which is sharp 
pointed at both ends, 
pl'ojects nine·sixteenths 
of an inch below the 
di.;k; and rests, when 
the instrument is in 
operation, in a l ittle in­
dentation worked with 
the point of a file in the 
upper end of a vertical 
glass s u p  p 0 r t rising 
from. the center of a 
mahogany base. F o r  
the sake of ornament 
several concantric circu- ELECTRICAL TOP. STATIC MOTOR. 

Dr. W. C. Stubbs, di­
rector of the Louisiana 
experiment s t a tro n s, 
w i l l  ruake a preliminary 
survey of the conditions 
in the Hawaiian Isl­
ands. He sai led for 
Hawaii about the mid­
dle of July, and will 
spend the month of Au­
gust in the Islands. The 
conditions t h e  r e are 
s o  m e w  h a t  different 
from those in  Porto 
Rico, as a station for ex­
periments in sugar pro­
duction has- been main­
tained by private benef­
icence for a n umbet' of 
years. This will proba­
bly be a profitable field 
for iuvestigation in the 
use and economy of 
water in irrigation, as 
probably in no other 
place has so m uch mon­
ey been expended for 
pumping water for irri­
gation, In some cases 
the expense is as high 
as $125 per acre annu­
ally. 
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WATER MEASUREMENT AND MANIPULATION IN 

COLORADO. 

BY H. A. CRAFTS. 
Colorado cultivates more than two million acres of 

land, a fact made possible by irrigation alone. When 
it is known that this land has to be irrigated two or 
three times over, each season, the ma!l'nitude of the 

'citutific !mtricau. 
within five mi les of the rating weir, and within four 
miles of each other. In the bed of the river, near 
each of these head gates, was set a pole marked off in 
inches, and by using the ratings made at the measur­
ing weir as a basis, a formula was established whereby 
the amount of water being discha.rged by the river at 
any gi ven time could be determined by a glance at one 

of these stakes. The Lari-

DISCHARGE·WAY AND MEASURING WEIR OF ONE OF THE RESERVOIRS. 

mer and Weld being senior 
to the Larimer County, 
and its head gate lower 
down the river, the stake 
located at that point is 
used for observation in 
the first instance. If suffi· 
cient water is flowing to 
supply full appropriations 
to all the d itches below, 
and which are also senior, 
then any surpl us is turned 
into the Larimer and Weld 
u n t i l  its appropriation of 
720 cu b ic feet per secon d  
i s  fil led, and then if there 
still ex iRts a surpl us that 
surp lus  is given to the 
Larimer County ditch up 
to i ts  ful l  appropriation. 
Above the Lar i mer County 
is st i ll  the North Poudre 
Cana l ,  which is the junior 
of a l l  of the large di tches 
on the stream, and which 
comes in  for a supply when 

labor involved may be i magined. 'l'he State is divided 
into eight water dist r ic ts. and each of these dis­
tricts is subd i vided into w hat are known as commis· 
sioner districts. There is a State superintendent of irri­
gation; but really above him i n  authority is the State 
engineer. Over each commissioner's district presides a 
water commissioner, who is appointed by the Governor 
of the State upon recommendation of a majority of the 
county commissioners of the counties through which the 
district extends. 

It is the duty of a water commissioner to see that the 
water appropriated for irrigation in his d istrict is dis­
tributed accord ing to the legal rights of the owners of 
the ditches within  his district. These rights have been 
established by decrees of the district courts of.the State, 
and the decrees are printed in pamphlet form for the 
guidance of water commissioners and others in interest. 
The rights of an irrigating ditch to water from a natural 
stream, with relation to the rights of competing ditches, '  
is based upon the priority o f  appropriation. Appro· 
priation dates from the com pletion of a ditch and the 
taking of water through it for irrigation . 

all the others have been gi ven t llE'ir appropriation. As 
the appropriations of the three ditches named aggre­
gate an amount about equal to half of the appropria­
tions of all, the problem of d istribution can, for the 
greater part of the time, be solved by cutting the total · 
d ischarge about in half. So long a,s there is sufficient 
water passing the head gate of the Larimer and Weld 
ditch to sat i sfy the appro­
priations of the senior 
ditches, the commissioner 
does not worry himsel f  
about them ; each ditch 
gets its full appropriation, 
and that is the end of it. 
Occasional ly there is com­
plaint that some ditch is 
taking more than belongs 
to it, i n  which case the 
commissioner has to make 
an investigation and cor­
rect t he abuse, if there 
is one. But should the 
water fall be low the point 
mentioned, then he must 
call down the junior 
ditches i n  their order, 
until the senior ditches 
have thei r full rights. 

ing and distributing of water for irrigation involve 
many interesting features. Take the Chamber's Lake 
reservoir of the Water Supply and Storage Company, 
as one, for instance; It is situated high in the Rocky 
Mountain range, at least fifty miles from the head gate 
of the company's main ditch, but tributary to the 
Cache la Poudre River. When the water stored up in  
it i s  needed for use at any time, it is measured into the 
main current of the river and permitted to run its 
course. As an equivalent the company is allowed to 
take from the river at its. head gate an equal amount, 
less a small deduction made for leakage and evapora­
tion on the way down from Chamber's Lake. The 
using of the natural bed of a stream for the conduct­
ing of water for irrigation, as just described, is per­
mitte.d by a State law. 

The mani pulation of the water stored in the plains 
reservoir of this company affords another instance of 
ingenuity. These reservoirs consist of a chain of six 
artificial lakes some seven or eight mi les eastward from 
the company's main head gate. The lakes were formed 
from natural depressions in the land,  d i ked up, and 
are filled annually through the company's main d itch. 
But they are so situated that they cannot be drained 
into the main ditch and the water carried forward to 
the land desired to be irrigated , nor can they be 
drained by independent outlets that can be made to 
reach such land . So the water can only be util ized by 
means of an exchange with older ditches that lie at a 
lower level than the reservoirs. The total capacity of 
these reservoi rs is in the neighborhood of 600,000,000 
cubic feet of water, so it can be seen that the uti l iza­
tion of the water thus stored is a matter of no small 
importance. The reservoirs are all connected by canals, 
and can all be drained, one into another, until the last 
one is reached. The exchange of water is made both 
with other ditches direct and with the river below. 
An exchange is frequently made with the Larimer and 
Weld ditch, tl.Je discharge-way of the reservoirs cross· 
ing the ditch in a flume at right-angles, and through 
the bottom of this fl u me the water is dropped into the 

The commissioner's district, covering the Cache la 
Poudre Valley, extends from Chamber's Lake on the 
west to the South Platte River on the east, a distance 
of about eighty miles. It includes a cultivated a rea of 
abou t 250,000 acres and 1 14 ditc)::t priorities. The aggre­
gate appropriation of all of the ditches is 2,400 cubic 
feet of water per second. The maximum flow of the 
river is about 7,000 cubic feet per second. In 1884, a 
year of high water, it discharged for a period of twenty 
consecutive days 5,000 cubic feet of water per second ; 
and for a period of fifty-five consecutive days 3,000 cubic 
feet of water. The river is rated at a weir constructed 
for the purpose, j ust inside of" the mouth of the canon. 

The larger ditch com­
panies run their ditches 
in sections, having a ditch 
rider for each section. The  
water of  the river i s  di . ·  
tributed twice a day dur 
ing the irrigation season-

LARIMER COUNTY DITCH DROPPING RESERVOIR WATER INTO THE LARIKER 

AND WELD DITCH IN EXCHANGE FOR RIVER WATER. 

From these ratings the water commissioner devised 
a scheme which has proven quite satisfactory. As it 
happens, two of the largest d itches in the district are 
of the latest construction-the Larimer and Weld, with 
an appropriation of 720 cubic feet per second, and the 
Larimer County, with an appropriation of about 600 
cubic feet per second . The h ead gates of both are 

morning and evening. This keeps the superintend­
ents informed of the amount of water their respective 
ditches are entitled to. Upon this information the 
superintendent predicates his orders to his subor­
dinates, who are thereby governed in their dis· 
tribution of water to consumers. The water is kept 
run n ing in  the ditches, night and day, all through the 

LARIMER AND WELD DITCH, DRAWING WATER nOll In TERRY LAKE 
RESERVOIR AND DELIVERING IT PIO ITS ItADJ DITCH. 

irrigatir g season. During 
the daytime the farmers 
and their hands distribute 
the water over thei l' land . 
At night, the hours of 
which are made very short 
by the irrigator, and on 
moonlight nights some 
farmers remain out  irriga· 
ting all ni�ht. The water 
is . turned upon some l!wel 
portion of the farm, where 
it will cover the ground of 
its own vol i t ion. In times 
of low water it is not un­
common for two large 
ditches to work on the 
exchange plan - that is, 
one ditch for a certai n  
llumber o f  days w il l  take 
all  the water that the two 
are entitled to, and then 
give the other i ts turn 
under a like arrangement. 
It has been found that 
water will go much furtller 
under this plan. The stor-

d: cch below, as shown in one of our illustrations. 
When it is not convenient f6r the Larimer and Weld to 
take this water, it is carried on into the river, being 
measured near the discharge-way of the lakef! by a 
weir, as is also shown in another of our illustrations, 
and the owners of the reservoir permitted to take an 
equal amount of water from the river above, at their 
head gate. There is nothing compulsory about this ex­
change, but it is made by mutual agreement among 
the ditch companies. 

The Larimer and Weld has a large storage reservoir 
near its upper extremity, which is so situated that it 
can be drained directly into the main d itch, and the 
third of our illustrations shows this being done. 

• • • • • 
A u toUlatlc DevelopUlent of Pbotograph l c  Plates.  

A method of automatic development has been de· 
vised by which each plate is coated on the back with 
the necessary pl'od ucts, and the development is carried 
out in water which has been made slightly alkaline ; 
this may be of advantage to tourists, as it avoids the 
carrying of chemicals. The formula for the solution is 
as fol lows : 

PyrogaJlic acid.. . . . .  . . .  . .  . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  10 grammes. 
Salicylic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .. 

Dextrine . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
Alcohol. . . . . . . . . . . . . . . . . . . . . . , .  • . . . . . . . . . . . . . . . . . . . . . 4 c. c. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 " 

The solution is spread upon the back of the plate 
and allowed to dry. The exposure is m ade as usual, 
and, to develop, it  is sufficient to put the plate in  water 
to which a few drops of ammonia have been added, 
The coating dissolves and the developer is thus pre· 
pared. 
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THE PARIS EXPOSITION. 

The Paris Exposition Ulay be really  said to open at 
the two Palaces of Fine Arts. The visitor passes 
along paths bounded by beautifully kept flower beds 
until  the Avenue Nicholas II. is reached. This broad 
avenue leads froUl the Champs Elysees to the Alex­
ander III.  Bridge, and serves to separate the two 
Palaces of Fine Arts. These buildings are of particular 
i mportance, owing to the fact that they are permanent 
structures being bui l t  with special reference to solidity 
and they are, of course, entirely flreproof. After the 
Exposition shall have closed its gates, they will be 
used for the annual saloons and other exhibitions. 
The old Palace of Industry was moved to make way 
for the larger palaces. Both of the edifices bear the 
name of their architects, the larger of the two being 
known as the Palace Dt'glane and the smaller as the 
Palace Girault, and their style is  that of Louis XVI. 
The Grand Palace is most imposing with its big colon­
ades and pediments in  the  middle profusely decorated 
with sculpturt'd figures and groups. The large num­
ber of columns in the porch and the faQade balances 
the somewhat exuberant ornamental detail. The 
glass roof which covers the great courtyard can hardly 
be 8een from the avenu'e and, therefore, it does not 
prod uce the d iscordant note which it might be expected 
to do. The grand entrance hall is 660 feet long and 
180 feet wide. Beyond this vestibule is the annex or 
prolongation of the hall, which is reached by an or­
namental staircase of wrought iron. On the first floor 
are various galleries arranged as places of general re­
union, and surrounding the exterior of this hall is  an­
other gal lery 1. 100 feet long and 40 feet wide, an d 
above the whole edifice rises the dOUle 141 feet 
high. At the summit of the staircase is a grand 
concert ha l l  capable of seating 1, 500 persons. The 
two lateral faQades are curved, producing an effect 
which is not l iked by all architects. The shape of the 
annex is also unfortunate, as its axis follows the Avenue 
d'Antin ; this last section being designed by M. Thomas. 
It contains a large hall, surmounted by a low dome 
and is devoted to sculpture. The posterior faQades 
are decorated with massive plaques made at Sevres. 
The space in this vast building is divided between 
France and foreign nations, and the decennial exhibi­
tion of French works of arts occupies by far the larg­
est space. Each country has been given a free hand to 
decorate its own sections  as it pleases. 'rhe roollJs ,  
owing t o  an ingenious method o f  slant ing the glass 
roof, have an equal light distributed on each wall, aud 
their differen t  dimensions are equal ly  suitable for 
works made for close inspection as for those that are 
most striking at a distance. Some of the rooms are 
vast in size, where canvases 50 feet in height may easily 
be shown. 

The small Palace of Fine Arts is devoted to a retro­
spective exposition of French art, and it consists of a 
vast number of objects illustrating art in France, 
from the earliest ages to the present t ime, including 
ivories, bronzes and iron work. Here are ceramics, 
woven stuffs, leather, je welry, glass and mosaic, coins, 
manuscripts and printing. A suite of rooms furnished 
in various styles succeed each other and are well worth 
stud y ing. The Centennial Exhibition of paintings 
are real ly a second part of the retrospective exhi bition, 
and are housed in the large palace. 

The means of getting around the  Exposition are, 
on the whole, not of the best, for there is no way of 
going from the Palaces of Fine Arts to the Invalides 
section, or the other sections, without walking or 
taking a wheel chair. Between the Invalides section 
and the Palaces of the Nations and the Champ de 
Mars section there are, however, two excel lent means 
of transportation-the moving sidewalk and the elec­
tric railway. The moving sidewalk consists of a fixed 
platform, and two moving platforms working at differ­
ent speeds. The movable platforms move at the rate 
of 2M and 4� miles an hour respectively, present the 
appearance of endless ribbons each independent of 
the others, and are constructed with a short truck 
without wheels, supported by the t wo trucks, which 
are supp l ied with four wheels. Under each truck is  
fixed a kind of  rail, the ends of which are joined 
to those of the next truck. The wheels of the 
trucks run on rai ls  secured by plates secured to 
wooden sleepers. Each truck carries a motor. Hand 
rails are placed at regular i ntervals to assist passen­
gers in crossing from one platform to another. The 
length of the platform is 11 ,054 feet. It is connected 
with the ground by foot ways and certain passages 
leading direct to the first floor of the pavilion. There 
are eleven stations and the fare is ten cents per trip, not 
exceeding one complete c ircuit. One of our engravings 
shows the moving platform at the rear of the Italian 
Pavilion. It  is  also shown in our second engraving, 
although the electric railway is  the . principal feature 
of the picture. 

The electric railway is intended to enable visitors to 
move in an opposite direction to the sliding platform, 
three cars capable of conveying about two h undred 
persons forming the train, and electricity is delivered 
to the motors by means of a third-rail . 'l'he trains  
follow each other at  intervals of two minutes. The 
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circuit is completed in about twelve minutes, including 
stoppages. The trains follow almost the same route as 
the moving p latform, general ly passing under its sup­
porting pillars, and forms a complete circle. In order 
to avoid interfering with traffic in streets and avenues 
it  runs at times through tunnels and again over a via­
duct. There are five stations, one of which is shown 
in our engraving. This is the station at the Palace of 
Electricity, situated on the Avenue de la Bourdonnais. 
It shows the enormous span of the old Building of 
Mechanics of the Exposition of 1889, which is now used 
as the Electricity Building. In the background will 
be seen one of two the great monumental chimneys 
which may be regarded as, perhaps, the most success­
ful attempt ever made to render so prosaic a construc­
tion as a chimney into a thing of beauty. 

We have already given some i llustrations on other 
occasions of the Street of Nations on the banks of 
the Seine, between the Invalides and the Champ de 
Mars section, and we now i l lustrate five more of them. 
Beginning at the left we have the Pavilion of Great 
Britain, which is on the plan of a typical English 
country house, being copied from Kingston House at 
Bradford-on-Avon, built in the seventeenth century. 
It is of red brick with large mullioned windows, and 
has been decorated by a London firm. A long gallery 
on the upper floor is hung w ith fine examples of pic­
tures of the English school. In a basement is a very 
complete exhibition of English fire engines and ap­
pliances. 

The Belgian Pavilion is much more imposing and its 
exterior is built in the Flemish style, reproducing the 
best portions of the same of the celebrated town hal ls 
and municipal buildings of Belgium. The central 
tower is an exact reproduction of the H6tel de Ville at 
Andenard�. The building contains various exhibits 
and reception rooms. The Norwegian Pavilion is 
built in the style of the chalets in  Christiania and is 
entirely of Norwegian wood, and is painted red. The 
ground floor contains a valuable collection of fishes 
and fishing appliances. The upper floors contain pic­
ture gallt'ries and exhibition rooms. 

The German Pavilion is  a very gay affair, suggest­
ing the building exhibited at Chicago in 1893. It has 
been aptly described as a " synthesis of ancient and 
modern German architecture." There is a reminiscence 
of Nuremberg, and the Rhenish towns, and of Berl in  
and Munich. The faQades are a l l  different and the 
building is crowned with gables, tourelles and clock 
towers. The building contains an i m portant exhibi t of 
German books and in the basement is a "rathskellt'r. " 
The Spanish , Pavilion is a pleasing representation of 
the Castilian Palaces in the days of Spanish grandeur. 
It is square, with a tower at each angle. There is a 
valuable collection of armor, known as that of Charles 
V. , exhibited in  the bui lding. Farther on down the 
Seine are the Greek Palace!', Swedish Pavilion, Palace 
of Servia, Palaces of Roumania, Bulgaria, Finland, 
Luxemburg, Persia, Peru, Portugal , and Denmark. 

------------.--,�. �--------
The M u rray High-Speed Page-Print ing 'reiegraph. 

Mr. Donald Murray, an A ustralian i n ventor, has 
recently sold to the Postal Telegraph Company his 
patents for the United States for a new device for the 
mechanical transmission of telegraphic messages. It 
is expected that the system will come into general use 
within the next few years. 

Mr. Murray's invention consists in combining a re­
cording instrument having a series of movable charac­
ter levers, an electromagnetic perforating instrument, 
and a tape or strip of suitable material, like paper, 
which passes through the paper and recording instru­
ments iu succession. With the Morse telegraph key, 
about fifty words can be transmitted a minute, and 
using the Phillips code as many as sixty-five or seventy 
words can be sent a minute. ' Of course, the trouble 
has been the physical l imitations of the human oper­
ator, and Mr. Murray does away with this difficulty 
by automatic transmission. By his system a message 
is produced on a narrow paper ribbon by means of 
perforations which correspond with the Morse alpha­
bet. A l ine of circular feeding holes keep the tape in 
alignment and also serve to feed it. The tape is run 
through a perforating machine manipulated by keys 
like a typewriter, making the necessary transmitting 
holes. The tape containing the message thus indicated 
is then put into a Wheatstone transmitter, which is 
driven by a small electric motor, which is kept running 
at a uniform rate by an electric vibrator. A receiving 
instrument at  a second station records the electrical 
impulses determined by the perforated tape in the 
sending instrument, and on a tape similar to that used 
at the sending station. This revroduces the perfora­
t ions representing the letters of the message. The 
receiving tape is then put into a most ingenious i nstru­
ment, which is connected with an ordinary typewriter. 
The tape runs over a small wheel provided with metal 
points, wh ich serve to feed the tape by the l ine of feed­
ing perforations. Five rods press against the tape and 
serve to control the operations of the levers, which in 
turn control the type keys. A .. the tape passes these 
points, some of them slip into the perforations repre­
senting each letter. The points which do not enter 
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the tape perforations release the particular key in the 
typewriter, which wil l  print the proper letter. The 
typewriter can be operated by a crank or by a motor, 
and the message is clearly printed on a telegraph 
blank, the type bars working at a rate exceeding that 
of manual operation. By the new system a message 
can be divided between several operators at the perfo­
rating machine, and tLe several strips of perforated 
tape are then rUn into the Wheatstone transmitter in 
their proper order, so that a message of nine h undred 
words can be transmitted over the wire in eight min­
utes as against half an hour. A speed of a hundred 
and fourteen words per minute. over a distance of 388 
miles, has been attained with this instrument. With 
Mr. Murray's system, the tape which has been perfo­
rated at the receiving station can be put directly  on to 
an attachment appl ied to a linotype machine. The 
message . contained in  the perforated tape, instead of 
being typewritten, can then be actually converted into 
type by means of the linotype mechanism. News copy 
transmitted may be typewritten in the newspaper 
office by the automatic machine and this may be then 
used as a guide by the l inotype operator, and excisions, 
corrections, or additions may be made without inter­
rupting the automatic operation of the l inotype lDa­
chine, except when the matter is changed. 

------------. �' .. �I-.------------
A u tomobile Newl!I. 

A large department store in New York city has what 
is termed all " Automobile Annex," where vehicles are 
shown, and an Otto gas engine belted to a dynamo 
serves to charge vehicles which may be brought to the 
annex for that purpose. 

M. Pierre Baudin, Min ister of Public Works, is  pre­
paring a list of all the paved roads which are now im­
practicable for the bicycle or automobi le, within a radius 
of 40 mi les around Paris. According to the indications 
thus furnished, which are to be checked up on the 
spot, he is to commence a series of improvements in 
the roads, beginning with those which seem to be the 
most urgent or offering more interest for touring or cir­
culation. 

The De Dion Company, of Paris, has recently built 
i ts first electric automobile, and it appears that the re­
sults of the test have been q uite satisfactory. The 
same company is furnishing the tests of a new racing 
quadricycle on the petroleum system ; it is very l ighr, 
although po!,sessing a motor of about 12 horse power, 
which gives it a great speed. The works at Puteaux, 
on the Seine, manufacture, besides moto-cycles, 
launches operated by petroleum motors, a steam OlJlll i­
bus of a new type, etc. 

The municipal authorities of Riegelsburg, near Saar­
bruck, Alsace, propose to establish an automobile ser­
vice between the town and the center of Saint-Jean­
Saarbruck, a distance of six miles, and have advertised 
for offers of eight place vehicles ; these are to be h ired 
at first for six months, and may then be purchased if 
found su i table ; offers are to be addressed to the burgo­
master of the town. At Charlottenburg, near Berlin, 
an electric omnibus is now in circulat ion , which can 
transport seventeen persons, eight in the interior and 
nine on top. The electrical energy is furnished by two 
batteries of accu lllulators weighing 1, 1 00 pounds. The 
omnibus makes a course of 30 mi les without re­
charging. 

Consul-General Guenther wri tes from Frankfort, 
May 25, 1900 : The Autolllobile Company of Speyel', 
organized last year with a capi tal of $24,000, has five 
automobi les in use, representing an i n vestment of 
about $14, 500. They are propelled by a benzine mo­
tor in front of the vehicle of 10 horse power, and were 
built by the Daimler Autombbile Company, of Cann­
stadt. Each coach is capable of carrying twenty­
eight passengers, and the company has a contract with 
the Post Office Department to carry the mails (which 
include packages, etc. , usually sent by express in the 
U nited States) to Dudenhofen, Geinsheim, Honhofen, 
Harthausen, Mechtersheim, Otterstadt, and Waldsee­
two to ten miles away. In the five months since start­
ing, more than 40,000 passengers have been carried. 

The Belgian Moto-Club is  now definitely organized, 
and has appointed 'a cOIll mittee to enter into relations 
with the Moto-Club of France, especially with regard 
to the adoption of regUlations. Persons desiring to join 
the club should address M. G. Jacobs, Hotel Metropole, 
Place de Brouckere, Brussels. At the same time, the 
Belgian Automobile J,eague is being formed ; it is espe­
cial ly a touring organization, having for its object 
custom-house reforms, improvement of roads, and the 
establishment of supply stations containing petroleuIll 
and of charging posts for electrical vehicles ; it wil l  
also organize tests and races, and found a training 
school for cond uctors of automobiles. The Automo­
bile Club of Belgium is organizing a series of touri ng 
races which will cover the entire country ; it will be 
carried out somewhat on the same lines as the tour of 
England, and will  last from ten to twelve days, during 
w hich time all the important localities of Belgium wil l  
be visited, and automobile expositions of short dura­
tion will be. held. 
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Scie nce Notes. 

The City of Newark, N. J. , is planning a State In­
dustrial Exposition to be held in their  city in 1902. 

This has been a record-breaking year for the Cali 
forn ia orange crop. The yield will , it  is thought, be 
about, 4, 500,000 boxes, or 14,500 carloads. The total 
investment in California orange groves now amounts 
to $44, 000,000, 

Dr. J. H. Breasted, Professor of Egyptology in the 
Uni versity of Chicago, has j ust been appointed by the 
Emperor of Germany to superintend the publ ication 
of his new Egyptian dictionary. This lexicon wi l l  en­
able students of Egyptology to study the hieroglyphics 
i n  the museums throughout the world, This is an ex­
cellent compliment to an American scholar. 

M. Tissot has succeeded in  increasing considerably 
t h e  sensitiveness of the coherers w h ich he is using in 
his  experiments in wireless telegraphy ;  the coherer is 
placed in a magnetic field, w hose lines of force are 
paral lel to the axis of the tube. Fil ings of steel or 
nickel oxide are used. The system of aerial telegraphy 
wh ich he now uses enables him to receive signals from 
the cruiser " Massena " at a distance of 20 m iles, with a 
mast of only 90 feet. 

Mr. Albert Wilde, of the Royal Society of Great 
BI'itain, has been presented with the Society of Arts 
Albert Medal.  This  is a most h ighly prizt'd trophy, 
aDd is awarded for momentous discoveries in  science. 
In the present case it was awarded to Mr. Wilde " for 
the discovery and practical demonstration of the indefi­
nite inc'I'ease of the magnetic and electric forces from 
quantities indefinitely smal l ."  The modern dynamo is 
based upon this principle, and it is adopted in all mod­
ern dynamos. 

The Peary supply ship " Wind ward " sailed on July 
20 from St.  Johns, Newfoundland and her return will 
be watched for with great anxiety, as she will be the 
bearer of news of Peary's success or, fai lure. The 
" Wind ward " carries a crew of thirteen, and Mrs. 
Peary, and her l itt le daughter also go to join Lieut. 
Peary. The boat is loaded to its utmost capacity 
with coal. even the ' decks carrying it. The objective 
point of the " Windward " is  Etah, this being the cen­
ter of the region where are located the Arctic High­
landers, a tribe of Esquimaux w h o  l ive farther north 
than any other h u man beings. 

The printing of books with Braille type for the bene­
fit of the bl ind has made i mmense progre�s in England 
within the last few years. . The Central Lending Libra­
ry, of Birmingham, has no less than five hundred books 
printed with Brai l l e  type. This extensive l ibrary com� 
prises the works of sl1ch favorite authors as Shake­
speare, Browning, Sir Walter Scott, Tennyson , and 
Ruskin. The Plymouth Public Li brary ' has also a 
s imilar col lection of about two hundred and fifty vol­
umes, and numerous other l ibraries throughout the 
cou ntry po�ses8 similar col lections for the entertain­
ment of those depri ved of their sight. 

The engi neer i n  charge of the  improvement of the 
Ye l lowstone Pal'k denies that the geysers are approach­
ing extinction. An article to this effect appeared hi  a 
French paper and was w idely copied throughout the 
U n i ted S tates. It tends to create an impression that 
the Yellowstone wonderland, as far as regards the hot 
springs and geysers, is practical ly  a thing of the past. 
This is an excellent example of how a scientific obser­
ver may draw a wrong conclusion , if he has not stud­
ied the su bject .  sufficiently. The names given to such 
natural objects as geysers are very apt to be misnoll'}­
ers. The geyser action on the shore of Yellowstone 
Lake is more vigorous than it  was ten years ago. 

The Council of the American Chemical Society has 
passed resolutions favoring the creation of a Bureau 
of Chemistry. The laws of the various States control l­
ing food adulteration are largely ineffective, because 
of the interference of interstate commerce law", ' and  
can be  made effective on ly  through n at ional le!7h;la­
tion. Bi l ls are now pendi n g  wilich propose to estab­
l ish in the United States Department of Agriculture a 
Bureau of Chemistry, the Director of which shal l ,  
u nder the direction of the Secretary o f  AgI'icu l ture,  be 
charged with the chemical investigat ion of the foods 
produced and consumed throughout t t Je  cou ntry. The 
American Chemical Society desire to Ul-ge the enact­
ment of the bill into a law. 

Prof. G. J. Peirce contests the current view that the 
cOnl�ection of the fungus (hyphal) and the algal (I?ooid) 
elements in  lichens is one of commensalism. The 
hyphlll and the gonids are i n  the most intimate contact 
with one another ; the hyphlll develop branches which 
may merel;y clasp the gonidial  cells, or may penetrate 
them in the form of haustoria. This clasping  or 'pene­
tration stimulates the gonids to internal cel l -d ivisions. 
The haustoria consu me' the protoplasmic contents of 
the gonidial cells which they have entered, leaving 
only the empty cel l wal ls. The fungus is fed by the 
alga, and there is no evidence that the gonids develop 
more luxuriantly' in connection with the hyphlll than 
they would elsew here.--Proceedings of California 
Academy of Science. 

Engineeri ng Notes. 

A mail train on the New York Central ,Railroad re­
cently made the run from Rochester to Syracuse, 
eighty-one mil es, in eighty minutes. 

The underground railways of London carry only 
nineteen per cent of the passenger traffic ; eighty-one 
per cent is carried by omnibuses and street cars. 

A German method of constructing lar/le balance 
wheels for high peripheral speeds consists in making 
the r im by winding a rectangular-section steel wire on 
a cast-iron spool. 

The Southern Railroad Company of Italy is going 
to have bu i lt 18 locomoth'es, 121 passenger cars, 32 
baggage cars, and l�OOO freight cars. Foreign concel'Ds 
will be al lowed to compete. 

On June 30, 1900, there were 72 warships under con­
struction i ll the United Kingdom, 54 being for the 
British Govel'Dment. Sixteen of the vessels are being 
built  in  Royal Dockyards and the remaining 56 in 
private yards. 

It is considered very doubtful if the Pennsylvania 
Railroad will adopt nickel steel l'ails for the points of 
severe service. At the famous Horseshoe Curve the 
nickel steel rails have been replaced by those of the 
ordinary steel type, for it was found that the rai ls  d i· 
minished the tractive power of the engines on account 
of their hardness. 

Mr. William H. Young, of '.rroy, N. Y. , has been the 
treasurer of the Rensselaer Polytechn ic  Instit ute for 
half a centnry, being nominated to that position on 
February 5. 1850, vice Day O.  Kellogg, resigned . During 
Mr. Young's administration more than 1 ,000 students 
h ave been graduated aud more than $2.000,000 have 
passed through h is  hands. He is now in his eigh t y­
third year and h i s  connection with the affairs of Troy's 
great engineering school wi l l  a lways be remembered as 
one of the most remarkable terms of office i n  any insti­
tntion's history. 

A curious railway accident occurred in Ind ia  lately. 
While a train was in Ruxaul  Station a terrific storm 
commen ced. and, although the brake was applied in 
the van and on the engine, the force of  the wind was 
such that the train was ,drh'en along the line. The 
engine dashed through the buffer stop at the end of 
the line, and traveled along about six lengths of rail 
laid end to end w ithout fish�plate fastenings. A fter 
leaving these rai ls the engine plowed along the em­
bankment, and then came fortunately to a standstill ,  
no great damage having been done. 

In  a paper on .. Fly� wheel Explosions " read before 
the American Association for the Advancemen t  of 
Science, the author. Mr. C. H. Man n i ng, gave some 
figures relating to wood-rimmed wheel for this pur­
pose. He stated that for the same weight, pine wood 
has a much greater tensile strenl?th th ... n cast iron, and 
is,  therefore, m uch safer for a fly-wheel. _An experi­
ence of ten years with many such fly-wheels has satis­
fied him that for engines running at a speed of 100 
revolutions per minute or less, a properly constructed 
wood-r immed fly· wheel is much the safer. Some 
twenty wheels, ranging from 20 feet to 30 feet in dia­
meter, and from 30 inches to 120 iuches on t,he face, 
have been b uilt, and in no case have they given any 
trouble. 

One of the greatest d ifficult:es to be contended with 
in the practical applications of l iquid air is that of 
keeping it for a length of t ime. According to Mr. Carl 
Li nde, small quantities may be preserved in well-ex­
hausted and si lvered double-walled glass vessels for a 
relatively long time. One liter of l iquid air requ ires 
for its evaporation in such a vessel about fou rteen 
days. The ordinary sheet� iron vessels used indust ri­
al ly, bolding about fifty liters. and covered with felt or 
wool, allow about two liters to evaporate hourly. Ex· 
periments are being m ade with a view of building 
large double-walled and s i lvered sheet-iron holders, and 
we, lllay expect that holl).ers will ' be constructed in 
which the evaporation wi l l  be not more than olle per 
cent per hour. 

The New York Fire Department now has 12 en­
gines with rubber-tired wheels, and one of the fire 
trucks has also been equipped with rubber-tires as an 
experiment ; the truck with its cre w weighs about six 
tons. In 1897 the first engine was provided with rub­
ber-tires. They were made of a uniform size on all 
four wheels. the rub ber being about 3� hiches across 
the base within the channel of the steel tire by which 
i t  was he ld. The tires are now made a� inches on the 
front wheels and 4 inches on the rear wheels, which 
carr y two-thirds of the weight of the apparatus. The 
additional cost of the engine  equipped with ru bber­
tire wheels is $400 to $450. There is less wear and tear 
on the apparatus. and the engines are illore perfectl y  
under control. W i t h  them there is no d ifficu lty i n  
leaving t h e  rai l road tracks, a s  t h e  driver knows that 
the rear w heels will not siide on the rai ls, but will  
follow the front wheels. There is less danger of col­
lision . Many fire engines and hose wagons have been 
provided with rubber-tires in the boroughs of Brooklyn 
Uolld Queens. 

Eleetrical Notes. 
It is proposed to establish communication between 

Zanzibar and Pemba by wireless telegraphy. 
Electricity is to be nsed to con vet passengers to the 

top of the Washington Monument, Washington, D. C. 
An ostrich in the Cincinnati Zoological Gardens is 

undergoing treatment by electricity for paralysis. 
Under this treatment the bird has been able to swing 
first one leg and then the other. 

T wo more vessels of the British Navy, the " Diadem " 
and the " Furious, " have been equipped with Marconi's 
wireless telegraphic apparatus. The receiving coil is 
suspended to a gaff attached to the mainmast, above 
the semaphore. which is the highest point on board. 
The apparatus is fitted to work up to a distance of 
20 mi les. 

Small spiders play havoc with the telegraph wires in  
the Argentine RepUbl ic. The long cobwebs settle on 
the wires, and at! soon as dew or rain falls they are 
rendered to sOlDe extent a conductor, and the effect 
is practically  to stop t h e  operation of some of the 
l ines. The Government has determined to connect 
Buenos Ayres and Rosario by an underground cable 
150 m ! les long to obviate th is difficulty. 

It has been sugl?ested that the electric heaters of 
trolley cars be connected to the controller on the plat­
form, so that when the highest speed is required the 
heaters, will be cut out. They require some l itt le time 
to cool off, so that the heating effect will be sufficient. 
This wil l  reduce the demand for current by the heaters 
w hen ful l  speed is necessary. It requires quite a per­
centage of the total output of the generating plant in 
the winter to heat the cars. 

Madras is the on ly  city in India where electricity is 
used as the power for street service. The tram ways 
of Bombay are run by  horse power and the streets /I re 
lighted by gas. Electricity is used only in a l i m i r ed 
way. India would seem to afford an excel lent 011 '  
port unity for trade 1n electr ical machinery and appli ­
ances. An American com pany is trying to get tbe 
privilege of con verting the Bombay tramways into 
an electrical ly opel'ated system. 

The electric fan bids fair to  supersede the punkah 
coolies of Ind ia. The regular price for fou r  coolies to 
di vide up the  tweu ty-four hours is six cents each. 
With electrical fans the work can be done for one-third 
of the cost, and considerable inconvenience may be 
avoided. A writ,er in The Electrical World states that 
the day shifts of coolies do quite reliable work, but the 
night gang is not so satisfactory. Their d uty is to pull 
the punkah O\'er the , bed. getti ng rid of 1D0squitoes 
and vermin,  b u t  the coolies attempt to get as much 
sleep as p<?ssi ble, and it is rather difficult to create 
activity among them. '.rhe electric fan, on the con­
trary, would give a re l iable al l - n ight service. 

The electrica l ind ustry has 'been greatly developed in 
Germany with i n  the past fe w years. In 1894 there 
were but 169 electric stations in the entire cou ntry, 
these including all kinds for the p rod uction and distri­
bution of current for l ighting and power ; llOt more 
than 42,000 ki lowatts were develo ped , the power which 
was supplied to fixed motors reach ing  on ly  6, 000 horse 
'power. The current was never suppl ied fro m a statioll 
for traction purposes exclusively, and accumulators 
were hardly ever used in connection with lighting, 
power, or traction. In 1899 the n u mber of stations of 
a l l  ki nds reached 578, or more than tri ple that of 1894 ; 
the total power is increased to 224, 000 kilowatts. Of 
this the fixed motors take 69, 000 k i lowatts, showing 
the progress made i n  the d istr ibution of  power. For 
t l'action purpose�, 53. 000 k i lowatts are supplied. The 
use of accu m ulators has become general, those l1sed in 
power or lighting plants representing mOI'e than 13,000 
ki lowatts. and this figure is 'greatly  exceeded in trOO­
tion work. 

The principle of the dry battery has been Sllccess­
fuily applied to accumulators i n  Germau y", and, the new 
type presents many advan tages over the old form, es­
pecial ly for automobiles and train lighting. owing to 
the suppression of odors and splashing of the l iquid. 
The plates of the battery are first connected, then put 
in place in  the cel l .  and surrounded with a gelatinous 
m i xture ; they are then " formed " by the passage of 
current. A new method of connecting the plates is 
used, by which they .are joined to a laminated ribbon 
of lead by a nut  of hard lead ; this arrangement is 
cheap and is said to be durable. The gases given off 
by the plates infiltrate into  the u pper layer of the gela­
tin ous mass, where they are condensed and retained. 
The acid does not evaporate hnd need only be re­
newed at long in tervals ; the Illass keeps the plate 
apal·t and prevents particles from fal l i n g  off, and thus 
the plates are maintained in good condition, as has 
been shown by the tests mad e  on the :Herl i n-Charlot­
ten burg rai l way, w hich used them for heavy currents 
without being obliged to renew the plates. Two types 
of this accum ulator are made at present,  the first for 
the lighting of vehicles, ign i tion of petroleu m  motors, 
etc . •  and a heavier type such as h as been used on the 
Berlin road. The latter has given satisfaction and 40 
new batteries are to be used on that l ine. 
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THE ASCENSION OF COUNT ZEPPELIN'S AIRSHIP. 

The second day of July will  long be remembered by 
aeronauts, for on that day occurred the first ascension 
of the great airship j ust completed by Count Zeppel in,  
the cavalry officer of W urtem berg, who has so long 
been superintending the construction of his Lalloon in 
a huge floating house on Lake Constance, a site ad­
mirably -adapted for work of this kind, as it 
offers am ple space and in case of accident the 
resu lts are likely to be much less disastrous 
than on land. 

'.r I l e  frame of the balloon,  which i s  416 feet 
long and 38 feet in d iameter, is composed of 
aluminium trellis work and holds seventeen 
balloons of comparatively small size, thus divid­
ing the body of the airship into compartments, 
an arrangement the advantages of which are 
quite apparent. When fu l ly  inflated, the a ir­
sh ip  wi l l  con tain 1 1 , 300 cubic meters (399, 059 -5 
cubic feet) of hydrogen gas, and will, conse­
quently, have a l i fting capacity of 10 tons. The 
pwpellers are actuated by two Dai lllier motors 
of 15 horse power each, one being placed in 
the car at the  front of the ship and the other in  
the  rear car. The  occnpan ts  of  these cars can 
cOlll lllu nicate with one another by telephone. 
By means of a weight arranged to slide on a 
rod under the airsh ip, the lat ter can be made 
to move in a horizontal or an inclined plane, as 
desired. 

Count Zeppel i n ,  l i ke all originators of great 
schemes, has h ad many unexpected difficul t ies to con­
tend with, not the least of which was, probably, a tem­
pest wh ich tore his great floating hons(> from its Illoor­
ings and did other dalllag-e, which was repaired only at 
great expense of time and labor as well as of money. 
Numerous other accidents interfered with the ascension 
of h is balloon,  but finally June 30 was officially given 
ant as the date of the first trial . On tha,t day t hou­
sands of people gathered on the shores of the lake, and 
the water was cover-
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speed of 26 feet pOl' second. During this trial trip Count 
Zeppelin occupied the forward car with an ama,teur, 
Mr. von Bassus, of Munioh, and an engineer, while in 
the rear car were the African explorer, Eugene Wolff, 
and a machinist. 

Although all  the hopes and expectations of the pro­
motel's and friends of the enterprise were not realized 

VIEW OF FLOATING HOUSE WITH BALLOON. 

by the results obtained at the ascension of Ju ly  2, 
these results are interesting and im portant, and, as far 
as the ascent and qescent are concerned, are entirely 
satisfactory ; but it  was evident that the amount of 
energy developed by the propellers was i nsufficient. 
Instead of the promised speed of 32 feet pel' second, a 
speed of only 26 feet per second was really o btained ; 
moreover, in its present shape, the airship can scarcely  
be called dirigible. It i�  very certain that some de-
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loon was made by Henry Giffard in 1855, and this was 
followed in 1872 by that of Dupuy de L6me and Paul 
Hitnlein, and in  1879 by that of 'l'issandier. All of 
these experiments were without important results, and 
the French captains, Renard and Krebs, were the first 
to bring an airship back to its starting point  after a 
voyage of twenty minutes, having developed a speed 

of 19 feet per second. This record, which they 
obtained with the " La France," a balloon built 
by them , that made an ascension on August 9, 
1884, has been equaled by no one since. 

One thing it very certain, and that is that 
no airship of the Zeppelin type will  ever carry 
many people, although it may be :lseful for 
military purposes and possibly for exploring 
expeditiuns that are not of too extended a 
character ; but, on the other hand, the enorm­
ous expense incurred in the bui lding of such an 
airship would be a serious obstacle in  the way 
of its use. About $24, 000 was invested in this 
nndertaking, and it cost $2, 380 to inflate the 
balloons for the  ascension on July 2. 

Much of the above data has been obtained 
from articles t h at have been published in 
I'Illustration and Ueber Land und Meer. 

.. ,  0 1 " 
A G reat Achievement. 

The news that t h e  steel viaduct across the  
Goktei k Ltorge, in  Burmah, will be completed 
well within the contract t ime, brings to t h e  
front another great achievement, i l lustrat ing 

American superiority in  engineering works. The 
construction of th is  bridge was awarded the Penn­
sylvania Steel Compan y. of Steelton, for the reason 
that this plant was able to prom ise the completed 
work in one-half the t i m e  asked by the closest 
English competitor in the bids. The difficulties to 
be surmounted were u ncollllll only trying. Thirty­
five ski l led Alllerican mechan ics were sent to Burmah 
for the im portant operations, and their d wel l ings, 

ed by a fleet that in­
cluded craft of all 
kinds frOID the fil;lb· 
erman's p I'  i ID i t  i v e  
boat tu the most mod­
ern private s t e a  m 
yachts and launches, 
al l fil led w i th  would­
be spectators of the 
event. They were 
doomed to disap­
pointment, however, 
for the inflation of 
the airship was not 
completed and so, 
of course, no ascent 
could be m ade ; nor 
was all ready on the 
second day, but to­
wal'd n ight of that 

COUNT ZEPPELIN'S BALLOON ON ITS RAFT IN FRONT OF THE FLOATING HOUSE. 

clothing, m e  d i c a  I 
s t a I' e s ,  machinery 
and material h a d  
also to be forwarded 
by steam and rail 
half [around t h e  
world. Floods wash­
ed away much of the 
railroad between the 
gorge and Rangoon, 
the base of suppl ies. 
But t he bridge will 
be fin ished on t.ilne. 
The structure is to 
b e 2, 300 f e e  t i n 
length, and the sup­
ports, all of struc­
tural i ron, vary in 
height from 20 feet 
to i20 feet. T h e  

day the raft on which the airship rested was towed out 
on the lake a short distance. Even on the third day it 
seemed doubtful for some time whether any ascension 
could be made, but  finally, j ust before eight o'clock, the 
raft and the balloon were again towed out of the house, 
the last rope was cut at three min utes after eight, the 
sliding weight was quickly regulated, and the airsh ip 
began to move, trying to rise in a graceful curve, which, 
however, was interrupted at a height of about 150 feet 
by what seemed to be a rather strong current of air, 

COUNT ZEPPELIN. 

but it is said that the line connected with the sliding 
weight became entangled with a line from one of the 
side propellers. After that i t  was carried along with 
the wind in the direction of Immenstaad, where it de­
scended to the water at 8. 20, having attained a height 
of something over 1 , 300 feet and covered a distance of 
three and a half miles, traveling with the wind, at a 

cided changes will have to be made, and on the nature 
of these changes wi ll  d epend its ultimate success ; for 
if they concern only the motors, such alterations will 
probably be quickly made, but it is evident that radi­
cal changes mU8t also be made in the steering ap­
paratus. A steering device should be entirely removed 
from the domain of chance ; if  ropes are required for 
its manipulation they should be so arranged that there 
would be absolutely no danger of their becoming en­
tangled with other ropes, or of their breaking. A 
steering device that 
will not obey the 
hand of the helms­
IDan promptly and 
under all circu lll­
stances is worse than 
none. It should not 
be forgotten that 
changes in the ma­
chinery may involve 
an increase i n  the 
weight of the bal­
loon itself, thereby 
causing a change in  
the  static conditions, 
which have been 
c o n s i d e r e d  t h e  
strongest point of 
this airsh ip. 

The Zeppelin air­
ship belongs to the 
c I a  s s of so-called 
aerostatic balloons 
or dirigible airships 
which hold a mid-
dle ground betwe(>n the purely dynamic flying ma­
chines and the manual ly-operated devices, resembling 
i n  this respect what are known as " bal loon flying ma­
chines " ; that is, those airships in which hydrogen is 
nsed only for keeping the apparatus suspended, while 
mechanical power is employed for driving and steering 
it. The first notable trial of such an aerostatic bal-

base of the highest 
tow(>rs covers 135 feet on ea(�h side. The scene is 
150 miles from the nearest "eaport, and all the 
material had to be transported, even to scaffoldi ng, 
and the largest crane ever bu ilt, with an over­
hang of 164 feet and a l i fting power of 25 tons in 
handling girders. The bridge wil l  open a d irect rai l­
ro::\d line frolll Rangoon through to China. The com­
pany which ordered the big bridge is partly under the 
contt-ol of the British Government. Well informed 
engineers have stated that this work of A m erican 

BALLOON IN THE AIR. 

mechanical genius in India is one of the greatest feats 
of modern t.imes, and of more i mportance, both as an 
engineering achievement and a victory for American 
ability, than the famed Atbara Bridge.-Bradstreets. 

• .  e, • 
STEAM power is to be superserl ed by electricity in 

the Government dock yards at Kiel, Germany. 
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UNDERGROUND ELECTRIC RAILWAY, LONDON­

METHODS OF CONSTRUCTION. 

In our issue of July 28, 1900, we described the scope 
and equipment of the new electric underground rail­
way, London ; we now present a set of views $howing 
the methods adopted in sinking the shafts and boring 
the tunnels. The  railway consists of two circular tun­
nels, side by side, one carrying the up and the other 
the down trains. Taken on the whole, the task of 
driving the tunnels did not present any abnormal en­
gineering difficulties, inasmuch as for almost the entire 
distance they were bored through the 
London clay, which extends to a very 
great depth. This is one reason why 
it is 80 m uch easier and cheaper to 
conduct subterranean operations in 
London than in New York ; for, w here­
as the foundations of the former city 
are almost entirely clay, the latter city 
is built for the most part upon hard 
rock. 

The contract for the construction 
and equ ipment of the w hole system 
was given to the Electric Traction 
Company, of London, who sublet the 
work to various firms. The bori ng of  
the tunnels was u ndertaken by three 
firms, who each constructed a section. 
'.rhe first section,  from the Bank ter­
minus to the General Post Office, was 
bu i lt by Mr. George Talbot ; the sec­
olld secti0n. from the General Post 
Office to the Marble Arch , by Messrs. 
Walter Scott & Co. ; and the third sec­
tion, from the Marble Arch to the ter­
llI inus at Shepherd's Bush, by Messrs. 
John Price & Co. Perhaps the most 
expensive and difficult section to con­
struct was the first. The city terminus 
is situated right in the center of the 
junction of the six busiest streets in 
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London. It is flanked on one side by the Mansion 
House ; on another by the Royal Exchange ; and on the 
third by the Ban k of England. The booking office is 
situated below the level of the street. This spot is the 
most impassable and dangerous for pedestrian traffic in 
the whole metropolis, and the city authorities exacted 
as a quid pro quo, for their permission to excavate, that 
the company should provide a circle of subways touch­
ing the ends of each street, so that foot passengers 
might effect a crossing from one thoroughfare to an­
other without incul'fing any risk from the street vehicu-

SInking a Caisson, Preparatory to Exoavating the Tunnel. 

lar traffic. This in itself was no light task. The 
majority �of the London streets below the surface are 
thickly intersected wit·h gas mains, sewers, pneumatic 
tubes, telephone wires, etc. , and at this precise spot 
these barriers were extraordinari ly intricate. With 
the exception of one large brick sewer, however, all 
the obstructions were successfully removed and di­
verted into a huge circular subway immediately below 
that provided for pedestrians. This innovation is 
peculiarly advantageous, since in the event of repairs, 
or the laying of new pipes, there is no necessity to 

disturb the surface of the roadway, 
as everything can be efficiently con­
ducted in this tunnel. Then, in addi­
tion to these subways, five huge shafts 
and one wide stairway had to be sunk 
to give access [to the platforms of the 
rai l way 68 feet below ; while twenty 
feet lower sti l l  the City and South Lon­
don Rail way extends in a transverse 
d irection .  The whole of the street at 
this con verging point is excavated 
below the roadway to , a. d epth of 16 
feet.  The actual road way itself, which 
i s  only 18 inches in th ickness, entirely 
rests upon the troughed steel roofing 
of  the booking office, though , of course, 
the necessary supports are more than 
adequate to resist the pressure that is 
at all l ikely to be brought to bear 
upon them. The whole of� this  exca­
vation was performed without having 
to break the roadway in one single 
instance, and the traffic was onl y par­
tial ly interrupted during the time the 
actual steel roof was being put in. 

The fi ve shafts for the electric ele· 
vators at the Bank terminus cOlltam 
some of the widest elevators on the 
whole system, being each 20 feet in 
width. The process of constructing 

Shepherd's Bush Station Tunnel, 21 Feet Diameter, Showing the Two l l -Foot 
Tunnels for the Tracks. 

Interior of the Compressed Air Chamber. 

Electrio Exoavator, Showing the Buokets Working on the Faoe of the Olay 
Within the Shield. 

Eleotrio Exoavator j the ContrOlling Gear and Driver's Platform. 
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these shafts was as follows : The friable soil was 
primarily removed, and the first ring of plates sunk 
and bolted in position . The clay inside the shaft 
was then excavated and the ring of plates under­
pinned until a sufficient depth had been attained to 
permit of a second ring of plates being bolted to 
those of  the first. The digging was then contin ued, 
anu the sallle processes of underpinning and bolting 
tpgethel' of plates repeated u n ti l  the shaft had been 
W l1 k  to the desired depth. In reality, therefore, the 
i wn shell of the shaft was constructed in a downward 
d irection, ring by ring, from the top. By this means 
elaborated shoring up of the earth was rendered un­
necessary, since the shaft was completed as work pro· 
gressed. 

When the bottom of the shaft was gained prepara­
tions were made to construct the tunnel itsel f. , A 
sufficient quantity of earth was removed to adlll i t the 
Greathead shield being placed in  position. Two sh ields 
were employed in the work. The smaller one, w hich 
measured 1 1  feet 6 inches in  diameter, was employed 
for the boring of the permanent way tunnels, and the 
other, which was 21 feet 2 inches in diameter, served 
to excavate the earth for the stations. 

The process of boring was, briefly, as follows : The 
shield was forced slowly forward u nder the powerful 
application of hydraulic rams. The clay in  the inte­
rior of the sh ield was then removed by laborers, and 
conveyed to the foot of the upward shaft in tmcks 
hauled by horses or electric motors. When the clay 
had been removed, a ring of tunnel-plates was 
erected in the rear end of the shield and securely 
bolted up. The rallls were once more brought into 
action and the same process repeated. The hy­
draulic rams, twenty-two of which were employed 
to drive the big shields into the earth, con­
sisted of cy l inder and case and crosshead. Oue end of 
the ram rested against the front flan ge of the last in­
serted ring of plates, while the head rested upon a 
s imi lar fll>nge on the  rear end of the shield .  'Vhen 
the power was appl ied, the sh ield was grad ually pUEhed 
forward to the ful l  extent of the stroke of the 1'11. 111 , 
w hich was equal to the width of the t u n nel plates. The 
rallls were so adj usted that they could be e i r,her em­
ployed in un ison or individual ly, 80 that pl'essure cou ld  
be d irected u pon any desi red portion of the shield. In  
the  case of the  small sh ields compressed a ir  engi ues were 
uti l ized for pumping the pressure water for the rams. 
With  an exerted pressure of  50 pou nds pel' square inch 
of compressed air  a pressure of 2, 240 tons was im parted 
by the water to the rams. In the case of the larger 
shields electric motors supplan ted the compressed air 
engines. "The tunnel plates being fixed inside the 
shield, when the latter was forced forward, a,  small 
annular space was left between the outside of the tUII­
nel plates and the earth. This was fil led up with 
grouting forced through holes purposely bored through 
the tunnel plates by llIeans of compressed air. The 
rate of  progress in the actual tunneling varied from 
40 inches to 80 inches per working  day of  10 hours ; b u t  
on t h e  average 1 ,000 I ons of clay were excavated in 
that t i llle. T h e  removed c lay was hau led to the 
sn rface, d u m ped into barges and carried down Hie 
rh'el' to BarJ.d l l g, w here it W it S  deposited in  conl1ect ioll 
w i t h  .olue rec la l llat ion scheme. 

At one',or t wo poiuts t ll roughout the route the engi­
neers were ('onfl'onted with � I igh t d ifficu lties. SOIDe of 
the streets u IH1er w h ich  they passed were so narrow 
that they would not ad mit  of the t unnels stret('h ing 
s ide  by sille without encroaching u pon pl"ivate prop­
erty. Th is  had to be avoided, so the tunnels and 
stations were constructed one above the other. T hen 
again, at HollJorn, -w�lere t he l ine  crosses the old Fleet 
River, and where the configuration of the ground 
brings the railway nearer the surface, and there was the 
add it ional weight of the v iaduct and surrounding lofty 
bui ldings to carefu l ly  consider, compressed air was em­
ployed as a safeguard against any po,si bi l ity of the 
earth collapsi ng ; i n  this case work was continued in a 
chamber w here i n  the atmospheric press ure was in­
creased to resist the pressure u po n  the sh ield. The  
increased atmospheric pressure was not  very excessive, 
being only 35 pounds to the  square inch against 15 
pounds per sq uare inch normal, but  the total pressure 
in the i nterior of the lock u pon the entire working 
face was ahout 150 tons. 

Messrs. Walter Scott & Co. in their section experi­
mented wi th  an electric excavator, constructed after 
their own designs for the removal of the clay. This was 
the first occasion u pon w h ich such a conti'ivance, driven 
by electrici ty, had been em ployed for this purpose. So 
fal' n o  mechanical dev ice has been placed u pon the 
m arl,et that wi l l  successful ly excavate the earth in 
l imited confines, such as these small  tunllels, and de­
l iver it d irectly in to the ballast wagons. Th is machine 
in design was not unl ike a d redger-indeed, its principle 
was exactly the same. It consist s  of a carriage s lung on 
wheels, t ravel ing on rai ls  set to a gage of 6 feet 3 
i nches. The su perstructure of the excavator was 
raised to a sufficient height to pprmit the bal last 
wagons to run underneat h it. 'rhe excavating was ac­
complished by means of d redging buckets passing over 
a. long horizontal ladder, and scraping the face of the 

J t itutifjt �mtritau. 
earth in their passage. There were 37 buckets i n  all 
traveling over a ladder 37 feet in length. The buckets 
were not buckets correctly speaking, since they consist­
ed of only a bottom and a back. Into the back were se­
curely fixed a number of wrough t iron chisel- pointed 
teeth, for bit ing the earth, which after its removal was 
carried along in the bucket and elll ptied into the 
trucks underneath. The buckets, in the first instance, 
were made of cast-iron ; but as one or two of them were 
broken through coming into contact with hard sub­
stances in the face of the earth, they were replaced by 
others made of gun metal. 

The electric motor for generating the necessary 
power for working the digger was placed upon the 
platform of the carriage. To operate, the machine was 
dri ven up to the face of the earth and set in motion. 
The chain of buckets revolved rapid ly, and as they 
passed over the nose of the ladder, pointed toward the 
earth, they ,removed a small q uota of ballast with their 
sharp teeth. By means of levers it could be slewed 
round in any direction so as to excavate to the whole 
of the desired surface of the earth within the shield, 
with the exception of the extreme top and sides which 
it could not reach. When a sufficient quantity of eart h 
had been removed, the  machine was run back for 
about 12 feet, and the shield driven forward by the 
h ydraulic rams. The cutting ' edge of the latter, as 
it was forced forward, brought down that clay which 
was not removed by the buckets of the excavator. To 
guard ag�inst  any damage being inflicted u pon the ma­
chine by contact with any impediments in the earth 
upon which it was in operation a fuse was placed in 
the lead of the motor, A reversing switch was pro­
vided in order that the motion of the bucket, ladder 
might be reversed if nece�sary or withdrawn. The 
driver controlled the machine from a s lllail platform 
placed u pon the carriage. Tile uti l ization of th is ex­
cavator was purely an experiment, and although i t  
workel! satisfactori ly i t s  services were not continued.  
It  was econolll ical so far as regards llIanual laboJ', since 
w ith s ix llIen in attendance it could do the work of 
fourteen laborers. 

. .  , .  
Partic ulars o f  the Six 22-knot A rmored Cruiser for 

Onr N avy. 

The SE'cretary of the Navy has 'asked for bids for the 
construction of s ix armored cruisers authorized by t he 
acts of March il, 1899, and June 7 ,  1900, the cost of 
which will aggregate $24, 750, 000. The t hree vessels 
authorized by the first act. are to be sheathed, and the 
other three unsheathed. The unsheathed vessels are 
to be of not less than 13 ,400 tons and the sheathed ves­
sels of 13, 800 tons displacement. No bids will be con­
sidered that do n'ot conform to the above fig u res, and 
they m ust guarantee a speed of not less than 22 knots 
aud a bunker capacity of not less than 2,000 tons. 
'rhe llIax i m u m  time allowed for completion is thi rty­
six months for each vessel, and there wi l l  be penalty of 
$300 per day fOI' the first month, and $600 per day for 
each subsequent day, after the ti me for deli very has 
passed. No vessel will be accepted that falls below 20 
knots in speed and there will be a red uced compensa­
tion of $50,000 for each quarter knot down to 21� 
knots, and of  $100,00 ) for each q uarter knot below 21� 
knots. The mai n battery will consist of four 8-inch 
breech, load i ng rifles, and fourteen 5 inch rapid-fire 
rifles. The seconda�y battery w i l l  consist of eighteen 
3 - i nch rapid, fire , gUli S, four 1 ' pounders, four I-pound 
or single-shot guns, and ten smaller  rapid-fire and ma­
chine guns. 'rhe l i lll it of  cost fOI' the fi l'st three sh i ps 
is $4,000,000 and for the three sh ips authorized in this 
year's Naval bill is $4,250,'000. 

. ' . . . 
Scle nlde.. of Iron. 

M. Fonzes-Diacon has recently presented to the 
Acadelll ie des Sciences an account of h is experi lllents 
iu  the formation of the selenides of iron. As regards 
the previous experiments in this direction, Little has 
obtained a selenide of i ron corresponding to the 
formulas Fe. Sea by the action of selen ium vapor 
u pon iron heated to redness ; the product thus ob­
tained, melted under a layer of borax with an excess of 
selen ium,  g i ves the selenide of iron. M. Fabre has ob­
tain-ed a ferrous selenide of crystal l ine structure by 
heat ing, with i ron fil ings, the prod uct obtained by the 
action of seleni u lll vap'or upon pure iron wi re. The 
experimenter has succeeded in forming the different 
selenides of iron, correspond ing to the sulph ides ; these 
have the formulre Fe Se2, Fe. Se., Fe. Se., FeT Se., and 
Fe Se. 

The ferrous selenide is produced by the reaction of 
selen i u m  vapor or hydrogen selen ide upon iron at a 
red heat ; the product h as no appearance of crystall iza­
tion. The ferric selenide is obtained by the action of 
hydrogen selenide u pon ferric oxide, Fe2 0., at a low 
red heat, the oxide being transformed i n to ferric 
selenide, Fe2 Se,. The sesquiselenide thus formed has 
the appearance of a gray crystalline powder with 
b luish reflexions ; a microscopic ' examination fai ls to 
show any clearly defined forms. In another experi­
ment, anhydrous perchloride of iron, or peroxide of 
iron, heated in a porcelain tube at white heat, are 
tra.nsformed, in a. current of hydrogen selenide, to gray 

AUGUST 1 1 , 1<)00. 
selenides, agglomerated in masses presenting violet or 
bluish tints. According as the temperature is more or 
less elevated, compounds are obtained corresponding 
to the formulre Fe. Se. or FeT Se.. Some Of the sam­
ples have a crystall ine structure and appear to belong 
to the cubic system, but the forms are ind isti nct. The 
biselenide of iron, containing the greatest proportion 
of selenium, is prepared by reacting upon anhydrous 
perchloride of iron, heated below redness, with h ydro­
gen selenide drawn through by a current of nitrogen. 
The perchloride, volatilized in part, col lects in scales 
u pon the cooler parts of the tube in which the opera­
tion is made ; they are slowly transformed to selenide 
of i ron, whi le sti l l  preserving the same pearly appear­
ance. A corresponding phenomenon has been previ­
ously observed by M. Moissan in the preparation of 
sulphide of chromium.  Analysis shows that this 
selenide corresponds to the formula Fe Se2, making it  
a biselenide of i ron. When heated in a current  of oxy­
gen it is transformed to red oxide of iron with disen­
gagement of Se 02. As to the general properties of the 
selenides of i ron, they are attacked by concentrated or 
gaseous hydrochloric acid i n  greater or less degree, ac­
cording to the proportion of i ron ; the Fe Se2 contain­
ing the largest proportion of seleniu m  is not attacked. 
N itric acid transforllls the selpnides to selenites. 
Chlorine displaces the seleni u m  without difficul ty. 
When heated in a current of oxygen, they leave a resi­
due of red oxide of iron, w ith subl imation of selenious 
anhydride. Hydrogen, at high temperatures, reduces 
them to ferrous selenide. 

• · e ,  • 
' .. he Ne,v York Z o ological Park. 

It is les8 than t wo years s ince the Zoological Society 
assumed control of this park and began their first 
bui ldi ng. S imultaneously w i th  the erection of dens, 
aviaries and other animal bui ldings, and the installa­
tion of the animals by the society, the city has been 
constructing mi les of walks, roads, aud sewers, has 
been tri m ming trees, deepeni ng ponds, etc. Although 
ouly one-th ird of the proposed work i s  com pleted, the 
present  condition reflects great cred it u pon the officers 
of the society and the generous founders and patrons 
w hose gifts have made .possible what has been accom­
plished. 

Besides the 227 acres of partly-wooded, somewhat 
rocky uplaud, and ,Iow.land, there are Bwnx Lake of 25 
acres, Lake Agassiz of 5�� acres, and the Aquatic Mam­
mals Pond,  Cope Lake and Beaver Pond ; the last three 
include together, 3� acres. 

The Park is strewn with glacial bowlders of granite 
01' trap rock ; of these the largest is what is known as 
the Rocking Stone. This the visitor should not miss.' 
It is a mass of quartzite grani te, 7Yz feet high,  weighs 
about ,30 tons and is so nicely poised on an angle that 
a pressure of 50 pounds wi ! l  cause the apex to swing 
north and south about 2 inches. The stone is easi ly 
found,  as it l ies on a high point overlooking the Buf­
falo Range, not far from

' 
the West Farms entrance. 

The animals are provided wi th  ranges or houses of 
am ple prop )rtions. The buffalo and lleer of various 
kinds have qu i te extens i ve grazing gron nd. 

'rhe  Rept i le  House an d the- BAars' Dens about 
equal ly divide the chi ldren's attention at present, 
though the sea l ions are a close second to either of 
these attractions. A great deal of i f�teresting informa­
tion about snakes of many kinds can 'be 'gained in the 
Reptile Honse, where each species has i ts own home 
with appropriate surround i n gs. C l ose by them he w i l l  
see a n  anaconda cl imbing in  a tree, and  t h e  graceful 
axolotl from Mex ico swi lllming in  i ts tank.  If he stays 
long enough he wil l  be able to watch the metamor­
phosis of the tai'i pole to the frog. If lie is there at the 
right time he wi l l  �ee the alligators fed with whole fish, 
each one of the seven taking his turn l ike so many 
children , and some of them getting an affectionate pat 
frolll the keeper as they snap their h llge jaws together. 

The Prairie-,dogs ' Vi Ilage is a com fortable looking 
place, where fifty marlllots burro w and howl as they 
please, h ",ppy as t hey could have been in their native 
Montana home. 

The Beaver Pond wi l l ,  i n  time, be one of the chief 
points of i n terest, for all the materials fOJ dam build­
ing are here, and they are to be so left that the cun­
ll�ng craftslllen can work under the only conditions 
they w i l l  accept-sligh t observation. 

All these creatures and h undreds of others already 
installed ,  or soon to be, are on view every day in the 
week. 

. ' . .  
A CAP N U T  lock for propel lers h as been invented by 

Capt. Le wis  Davis ,  of Liverpool, and is  intended to 
prevent the loss of b lades at sea, says The Engineer. 
The  center of the cap nut and the center of the fixed 
stud or bolt are bored, and a left- handed flat-head bolt 
is i nserted. 'rhrough the head of t h is bolt and on the 
cap-nut are a number of h oles, so arranged that lock­
ing p ins  can be  i nl;erted. A '  flat cap piece is also 
screwed into a recess made on thp  head of the bolt. 
and again through the center of th is is  screwed a small­
headed screw, The worming of each bolt or nut is 
contrary to that preced ing, so as to check any loosen­
iug tendency. A rubber washer is placed under tha 
flat cap to prevent the entry of water. 
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THE PETRIFIED FOREST OF ARIZONA. 
BY D. ALLEN. WILLE'!. 

In the northwestern part of Apache Count-y, Ari· 
zona, is located the most remarkable petrified forest 
yet discovered on the American continent, and what 
geolo�ists believe to be the most wonderful specimens 
of silicified trees in the world. The forest is about 
8 miles square and was originally composed princi· 
pa.lly of firs. It is located upon a plateau which is 
5,500 feet above tide water, although the theory of 
geologists is that the woodland in its natural state 
ol'iginally existed at a mu�h higher altitude. It is in 
the center of one of the most desolate parts of the 
'Vest, surrounded for many miles by a country which 
yields principally sage brush and soap weed. The 
nearest stream, which is about 20 miles distant from 
the forest, is lined with a stunted growth of cotton· 
wood trees and is called the Dirty River from the 
quality of the liquid, which can har<:lly be called water, 
flowing through it. The cottonwood trees and a small 
cleal"ing at the nearest railroad station include the only 
living vegetation in the vicinity of the forest, with the ex­
ception of a few small cedar trees and bushes near what 
is termed the .. Natural Bridge." 

The plateau on which the forest 
exists is divided into many small 

. gorges and gulche�, and the strata. 
of which it is composed cOllsists 
principally of beds of clay, sand­
stone and sandstone shale. Under 
a portion of the strata water can 
be found at a depth of but a few 
feet, and it is believed that below 
it are several subterranean water 
courses. The trees in various forms 
are scattered throughout the region, 
the majority consisting of frag· 
ments of trunks, although quite a. 

number are in a vertical position. 
The great majority are completely 
petrified, as far as the wood is con· 
cerned, and have an outer coating 
of what seems to have once been 
sand and gravel. This coating, it is 
believed, was formed by the action 
of the elements and by the lllove· 
ment of the trees at different periods 
in the world's history. GeoTogists 
have divided the forest into what 

The Twin Sisters. 

are termed three centers of accumulation. on the 
theory that much of the wood has been carried from 
one point to another by natural phenomena. In 
each of these centers of accumulation can be found 
lo�s and blocks from a few inches in diametel'to 5 feet, 
while trunks in length range up to 50 feet, although the 
tree forming the Natural Bridge has been measured a 
distance of 111 feet to a point where it meets the sand· 
stone formation. Its length in the formation has not, 
as yet, been estimated. 

Throughout the forests are scattered mesas upon 
which are many of the larger fragments. They are of 
brilliant tints in red. yellow, blue, and combinations of 
these colors, and sections cut through the center show 
that the interior of the logs have completely changed 
into the forms of agate, jasper and chalcedony. Judg­
ing from portions of the larger pieces which have been 
found. some of the original trees must have been from 
150 to 200 feet in length. Owing to the fact that quartz 
crystals are abundant in the forest, many of the be�t 
specimens have been cut, also blown up with explo­
sives by persons who wish to get solid crystals, which 
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are generally found near the center of the tree. There 
is every evidence that a century or more ago the Indi· 
ans in this part of the United States, and possibly pre­
hi�toric inhabitants, visited the forest to obtain mate­
rial for hatchets, arrow heads and knives, as the same 
material has been found in such implements among 
the cliff dwellers of Arizona and the Southwest. 

The beauty of the silicified wood and its hardness 
has attracted attention to the petrified forest by manu­
facturers, who have used it as a substitute for onyx and 
other material for the manufacture of table tops, 
clock cases, tiling for floors, and even curious jewelry. 
At the Chicago Exposition an assortment of articles 
manufactured in material obtained in the Arizona 
forest was shown, which attracted much attention. 
Another collection is now on exhibition in Paris. The 
material also forms an excellent substitute for emery 
for milling purposes, and several years ago a cOllJpany 
was organized which loeated a mill for reducing it 
to a powder on the edge of the forest. Owing to 
competition frollJ Canadian manufacturers, this plant 
was never placed in operation, and consequently a 
large portiou of the forest was saved from destruct,ion. 

Eagle Rock Monument. 

THE PETRIFIED FOREST OF ARIZONA. 

The position of the various trees in the forest makes 
it exceedingly picturesque, but since 1853. when it was 
first discovered, but comparatively few tourists have 
explored it, owing to the difficulty in crossing the 
gorges and in climbing the mesas and other forms. 
Some of the trees have been fOllnd projecting from de­
posits of what were evidently at one time volcanic lava 
and ashes. as high as 25 feet above the volcanic founda­
tion. Others are on the edges of the gulleys lying like 
gigantic cannon, as if protecting the locality from the 
intruder. In some portions of the forest trunks are 
piled as neatly as if they had been arranged for the 
sawmill, ten to fifteen being counted in one lot. As 
will be noted by the accompanying illustrations, a 
large number of them are in lengths of but a few feet 
lind at a distance looked like great cart wheels. As 
their centers- are beautifully tinted with the colors re­
ferred to, the scene in the sunlight is so brilliantly 
dazzling that the visitor could imagine himself in a 
sort of earthly paradise were it not for the desolate 
surroundings formed by the clay, sandstone, and vol­
canic formati(\ns. 

Probably the most remarkable feature of the forest 
is the Natural Bridge already referred to. This forms 
a thoroughfare across one of the gulleys or canyons 
upon which a lDan can safely travel and which has 
been crossed by a sure-footed mule. The bridge con· 
sists merely of a huge tree trunk, which, it is believed, 
has never moved from the original section in which it 
fell. The center of the trunk shows that it is com­
pletely silicified. The exterior is coated with a sort of 
cement made of sand-rock, in which geologists believe 
it was originally imbedded. At the middle it measures 
10 feet in circumference. and at the base 4 feet in dia­
meter. No branches, however, of any kind can be 
found upon it. nor are there any indications that 
branches have ever grown from the trunk. The sup­
position is that the gulley has been formed by the 
action of the elements washing away the formation 
frolll beneath the trunk as it lay where it originally 
fell and that its first bed was upon solid ground. 

Several theories of the petrifaction of these trees 
have been advanced. One is that ages ago a 'volcanic 
shower buried a nUlllber of forests in the Southwest 
and that the action of water in later periods produced 

the necessary chemical action to 
change the woody matter into the 
presellt material. In the case of the 
Arizona forest, however, there is 
little evidence of volcanic action, ex­
cept in one or two portions. Many 
of the trees are found in the sand· 
stone formation, and this has caused 
much discussion among geologists. 
It is admitted that the trunks and 
other fragments must have become 
petrifit'd in the locality where they 
were found, as their weight would 
render it impossible for thelll to 
have become moved to the place 
by floods or by any convulsion of 
nature, owing to their size and 
the form in which they have been 
di�coyered. 

At the last session of Congress 
the question of preserving the pet­
rified forest ill its present condition 
was brought up by a memorial from 
the Arizona Legislature that it be 
made into a national park like the 
Yellowstone. 'I'he Government has 

An Agatized Log Bridge. 

had examinations made of the tract, and it is probable 
that some action will be taken at the next session. 

. '.' . 

A PrIze fOI' Insulating Gloves. 

A competition for insulating gloves to protect elec­
tricians is being held by the Association des Industriels 
de France Coutre les Accidents du Travail, S Rue de 
Luttlce, Paris. A prize of 1,000 francs will be given for 
the best glove. Two pairs must be sent before Decem­
ber 1. 1900. The gloves must afford sufficient protec· 
tion to the hand and forearm and must not only resist 
the current, but also any accidental perforation. Free 
play must be allowed to the fingers and the gloves 
must be easy to put on. 

..... ,. 

GREAT BRI'l'AIN'seontribution to the immense pho­
tograph of the heavens, which is being prepared by all 
the leading observatories throughout the world, is 
making rapid progress at Gref'uwi!'h Observatory, ac­
cording to the report of the Astronomer Royal. The 
catalogue of star places resulting from this observation 
ill also being printed. 



RECENT EXPERIlI[ENTS WITH THE RADIATIONS 
OF POLONlUlI[ AND RADIUlI[. 

The discovery of M. Becquerel, that the radiation 
given off by certain bodies called radio-active could be 
deflected by the action of a magnetic field, has brought 
out a num ber of new observations in connection with 
these phenomena. The radiations given off by sub­
stances containing the newly discovered elements, 
radium and polonium, although h aving the same effect 
upon a photographic plate or fl uorescent screen, are 
shown to be of a different character. 

Thus M. Becquerel, in his  previous experiments, 
found that while the radiations of radium could be 
deflected by a magnetic field, those of polonium are not 
60 deflected� M. and Mme. Curie, to whom is due the 
discovery of these two new elements, have brought be­
fore th£' Academie des Sciences a series of experiments 
which show the difference between the forms of radia­
tion given off by the two elements. In the first series 
of experiments made by M. C u rie with the element 
radium, advantage was taken of the fact that" when 
made to pass between the t wo plates of a condenser, 
these rays cause a certain current to pass from one to 
the other, and by measuring this current the intensity 
of the radiation may be esti mated. The experiment 
was made in  the fol lowing manner. 

At A, Fig. 1,  is placed the body containing radium, 
w hose radiations pass bet ween the condenser plates, P p' ; 
it is surrounded on three sides by the masses of lead, 
BB. A magnetic field, represented by the area, EE, 
may be caused to pass i n  a direction perpendicular to 
the plane of the diagram. The condenser p late, P, is  
charged to 500 volts, and the plate, P, is connected to 
an electrometer and to a sensitive current· measuring in­
strument. The region traversed by the rays is sur­
rounded by the masses of lead and by the extremities 
of the pole pieces. When the distance to the condenser, 
AD, is over 7 centimeters, it is found that upon excit­
ing the magnet none of the rays strike the condenser, 
these heing deflected and absorbed by the masses of lead. 
If AD is less t.han 6� centimeters, it is found that only 
a part of the rays are deflected by  the field. The pro-' 
portion of non·deflected rays is found to be greater as 
AD is smaller, and for very small distances the propor­
tion is only a small fract ion of the total. The table 
shows the quantitat i \'e results obtained. The u pper 
line gives the distances, AD, and the lower, the percent­
age of non-deflected rays, su pposing 100 to be the cur­
rent which passes iu the condenser when the field is 
not excited. 

Distance, AD, centimeters , 7'1 6'9 6'5 6'0 5 '1 3'4 
Percentage of non-<iAllected 

rays . . . . . . . . . . . . . . . . . . . . . 0 0 11 32 56 74 

It thus appears that the radium gives off two kinds 
of rad iation', one of w hich may be deflected by tha 
field, whi le the other is unaffected. I t  is found that 
the rays present other differences in character ; t hus, 
the deflected rays possess a greater penetrating power 
than the others. When a screen of alu minium or black 
paper is placed before A, the deviable rays only are 
allowed to pas!!, and thus by exciting the field the 
whole of the radiation may be suppressed . A sheet of 
aluminium of 'Ih millimeter is sufficient to cnt off all 
t he non-deviable rays from the condenser when it is at 
a sufficil'nt distance ; when it is brought within 5 cen­
t.imeters, two sheets are necessary. A number of ex­
periments were made wit.h different substances con­
taining radium, with analogous results. A remarkable 
phenomenon is observed in all these cases, namely, 
that the non-deviable rays do not pass in air beyond a 
certain distance from the source, this being about 67 
millimeters. It was also observed that the proportion 
of the deviable  and penetrating . rays was only a small 
percentage of the whole. 

The compounds of poloniulD experimented u pon give 
only the non-deviable rays, as M. Becquerel has already 
found. When the d istance, A D, is varied, no action 
upon the condenser is observed until it is brought to 
with in  a certain distance (40 mill imeters for the sam­
ple in  ques t ion) : the radiat ion then suddenly reveals 
its presence by a mark ed action u pon the condenser, 
and this increases regularly as it is approached, the 
magnetic field having no effect. lt seems that the 
rays of poloni u m  are thus l imited in space and sur­
round the active matter in a kind of layer. In  this re­
�pect there is a marked resem bl ance to the non­
deflected rays of radium, both possessing little pene­
t rating power and being limited in their action by the 
distance. 

A series of experiments has been carried out by Mme. 
Curie to show the differences in the two forms of ra­
.l i ation given off by rad iu ID.  The non-deviable ravs 
I Ja\"e m uch less penetrating power than the othe;s, 
and a F.tudy of their com parat ive penet.rat ion shows 
that their n ature is ent irl'ly d ifferent ,  thus confirming 
the results obtained with the magnetic field .  In the 
previous experiments made with the rays of radium, 
their act ion was found to resem ble that of the X·rays. 
They have greater penetrating power according as 
t hey have traversed a greater thickness of matter, and 
this has been attributed to the presence of rays whose 
penetrating power was unequal. It  is found that 
while for the deviable rays the co-efficient of absorp-
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tion decreases or is perhaps constant as the thickness 
of matter is increased, on the contrary the non-devia­
b le rays are more easily absorbed according to this 
thickness. This singular law of absorption is con­
trary to those which are known for all other forms of 
radiation ; it  gives the idea of a projectile which loses 
a part of its vis viva in traversing an obstacle. The 
experiments were carried out as follows : P P are a 
pair of condenser plates arranged and connected as 
before. They are surrounded by the metallic box. 
B B, connected to earth. The active matter, A, is 
placed in a metallic box, 0, back of the plate ; the 
rays may then act upon the condenser through the 
metallic screen, T, the distance, A T, being variable. 
By putting different screens upon the polonium com­
pound at A, the absorption is noted. The results ob­
tained are as follows : For certain values of A T, above 
4 celltimeters, no current passes ; thus, the rays do not 
penetrate into the condenser. As this distance is di­
minished, the appearance of the rays in  the condenser 
is somewhat sudden, so that for a small variation in 
distance one passes from a small to a large current. 
This action then increases regularly as A approaches 
T. When A is covered by a sheet of a luminium 'Ih 
mil l imeter thick, a greater absorption is produce1 as 
A T is greater. If a second sheet is placed upon the 
first, each absorbs a certain fraction of the rays, and 
this absorption is  greater for the second sheet than 
for the first. * 

Distance A T. . . . . .  . . . .. . . . . . . 3 5  2'5 1 9  1'45 0 5  centimeter. 
Percentage of rays tran�mitted 

by one sbeet. . . . . . . . " . . .  0 0 5 10 25 per cent. 
Percentage of rays transmitted 

by two sbeets. . . . . . . . . .  . . .  0 0 0 0 0·7 per cent. 

It is seen that the radiation is diminished in greater 
proportion in the farther than in the nearer regions. 

The experiment was then made with the non-deviable 
rays of radium, the others being suppressed by a mag-
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netic field. The rays which travel farthest in air 
are the most absorbed by the aluminium, as will be 
seen in the table. 

Distance A T. . . . . . . . . . . .  . . . . . . . . . . . . 6'0 5 1  S'4 centimeter. 
Percentage of rays transmitted by the 

screen .  . . .  . . . . . . .  . . . . . .  . .  . .  . .  . . 3 7 24 per cent. 

There is thus a striking. analogy between these cor_ 
responding radiations of radium and polonium. In 
view of the special properties of the non·deviable rays 
the question arises as to whether they are rays of 
rectilinear propagation. M. Becquerel has m ade an 
experiment which shows the affirmative. The com­
pound of polonium is placed in a narrow linear cavity 
made in a piece of card boanl ,  thus giv ing a linear 
source of radiation. In front.  of this was placed a cop­
per wire, l� millimeters in diameter, at 5 mil limet-ers dis­
tance, and a photographic plate at 9 millimeters from 
the wire. After ten minutes' exposure the geometrical 
shadow of the wire was produced, of the expected di­
mensions, with a very narrow penu m bra correspond­
ing to the width of the  source. The same effect was 
observed when a double sheet of alumi nium wa.s placed 
before the wire, which allowed the rays to traverse it. 
lt is thus shown that the new form of radiation is 
propagated in straight lines, and is not diffused in 
passing through the screen.  

• • • • • 
A n  Ancient Stone City Discovered In New Mexleo. 

In  excavating a n u m ber of  large stone ruins in New 
Mexico, between Bland and Espanola, some remarkable 
discoveries were recen t ly made by Messrs. George S. 
Cote, F. C. Cote, R. W. Bul lock and G. S. Madden. 
The bui ld ing discovered measured 560 by 400 feet. It 
was two or three stories high originally. b llt the walls 
are only froin 6 to 10  feet h igh at the present time. 
It is prohable that the upper story was opened to the 
sky, and upon this the dwellers spent both night and 
day. A remarkable  find was made in a room w hich 
measured 9 by 12 feet. An uld furnace for smelting 

* A series of qnantltative measurements are show.o In the table. The dis­

tance, P p, equals 3 centimetell!. 
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iron was found, near which was a large iron bar deeply 
incrusted with rust ; also pieces of copper ore, gold or­
naments, and a piece of turquoise. Twenty-five beauti­
ful pieces of pottery were also found in the room. They 
were decorated. One of the designs represented the 
picture of a building with a smokestack and smoke 
curling out of it. Around the fireplace in the room 
which was excavated stood a dozen large pots, each 
with bones in it, showing that when the inhabitants 
abandoned the room they were preparing a meal. 
Batlkets, iron knives, stone battle axes, m usical in­
struments and other objects were also found. There 
are also estimated to be from 1 ,200 to 1, 500 rooms in 
the building, only one of which has been excavated. 
There are said to be hundreds of similar ruins in the 
twenty ·five miles from Bland to Espanola. This w()uld 
seem to  indicate that at some time more people lived 
i n  New Mexico than reside there to-day. Rev. Mr. 
Madden's theory, says The New York Times, is that 
about five or six hundred years ago the dwellers in 
that region 'll"el·e drh'en out either by an earthquake 
or by an invasion of a stronger race. The relics were 
sent to the Nort hwestern University at Evanston ,  Ill., 

• • • • • 
P h otogra pll ic Paper. 

M. Van Loo, a Belgian photographer, gives a method 
of preparing a photographic paper somewhat resem­
bling platinotype, but much less expensive. The paper 
is coated with the following solution : 

Water " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,000 parts. 
Ferric oxalate . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 .. 
Oxalic acid . .  . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . .  3 
Nitrate silver . . . , . . . . . . . . . . .. . . . . . . . . .  , . . . . . . . . . . . . . . . .  3 

The above proportions should be adhered to as nearly 
as possible to secure good results. The printing is  car­
ried out in the same manner as w ith platinum paper ; 
that is, until the image is well distinguished. After 
printing, the paper is placed in a developing bath 
made up as follows : 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .000 parts. 
Borax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . <lO .. 
T"rtrate soda . . . . . . . . . , . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 

Dissolve, and add several drops of a 5 per cen t sola­
tion of potassiu m  bichromate ; a greater proportion of 
bichromate gives an image hard and full of contrast ; by 
using less, the image becomes gray and feeble. A cer­
tain latitude is thus given , which is of advantage for 
negatives of d i fferent intensities. After the develop­
ment, which lasts five or six minutes, the prints are 
washed for a few moments in running water and the 
toning is carried out with the following bath : 

Water . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,000 parts. 
Potassium chloroplatinite . . . . . . . . . . . . . . . . .  " . . . . . . . . .  1 "  
Common salt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ' . 10 
Citric acid . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  10 

The prints are left in the bath until the desired in­
tensity is obtained, and are then fixed in a 2 per cent 
solution of ammoni a ; the fixing lasts about 10 min­
utes. They are then washed thoroughly, as usual. 

• •  e • •  
Til e B u U d l ng Edit i o n  for A u gust. 

The SCIENTIFiC AMERICAN BUILDING EDITION for 
August is a beautiful issue of this  notable periodical. 
It has the usual colored cover and the first page is oc­
cu pied by a view of the Pavilion of Belgium at the Paris 
Exposition . . .  Beltlourt," the residence of O. H. P. 
Belmont, at Newport, is the subject of three pages of 
engravings. " Some Picturesque Bits of Unknown 
Italy " illustrates three attractive features of that 
country. There are a n umber of cuttages and resi­
dences of various prices scattered through the number. 
" Prismatic Lighting for the I l lumination of Dark In­
teriors " is by Dr.  William H. Green, and is accom­
panied by several i l lustrations. 

Tile Current Supplement. 

The current SUPPLEMENT No. 1284 has many articles 
of unusual interest, the chief of which is .. Sanitary 
Equipment and Power Plant for Modern Lodging 
Houses. " This is a special ly prepared article for the 
SCIENTIFIC AMERICAN SUPPLEMENT, and gives an 
elaborate description of a l l  the in tert'sting engineering 
and san itary features of Mills Hotels Nos. 1 and No. 2, 
the best planned and equipped workmen's hotels in �he 
world. " "Iron and Steel Rai ls in America " .is by Robert 
H. Hunt . . .  Egyptian Temples " is by Alexa.n der Payne. 
" Legislation for the Protection of Birds Other than 
Game Birds " is a profusely i l lustrated article. .. The 
Development of Agricu ltural Libraries " is also of  much 
interest. 

Con tents. 
( lI Iu.trated article. are marked with an asterisk.) 
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RECENTLY PATENTED INVENTIONS. 
A gricultural ImplelDents. 

CULTIVATOR.-THOMAS OLDHAN, Leipsic, Indiann. 
In this invention devices are combined for plowing. bar­
rowing". dragging and rolling the soil, the devices being so 
constructed that by certain rearranging and adjusting of 
the parts the implement may be adapted'for all the various 
phases of cultivating. The implement is supported at 
the front by a small wheel, aud at the rear by a land 
roller, aud is guided by moving" the roller to ttle rigtlt or 
left. A novel arrangement of cultivator frame, drag and 
adjusting device, is provided, whereby to raise and lower 
the cultivatur frame and drag. 

Ttle same inventor has patented a donble cnltivator 
embodyinj( the same principles as that referred to above. 
In the donble cultivator for cultivating two or more rows 
of planlB, the two land rollers are mon)lted in a manner 
to be simultaneously tmned to the right or left and 
means are provided for simultaneously raising or lower­
inj( the several cultivator frames, drags and their appur­
tenances. 

DEVICES FOR GATHERING PRUNES.-OLIVER S. 
HOOVER, of Stanford University, and MORRIS T. 
HOOVER, Mount View, California. These inventors 
have prodnced an apparatus, constructed ou radically 
new lines, for gathering from the gronnd the prunes 
which have fallen from the tree. A series of gathering 
tubes are provided, which are pneumatically controlled in 
their movements, and a snction is produced to gather np 
the prunes. The gathering tubes adjust themselves to 
the irregnlarities of the g"round and the apparatus is ren­
dered antomatic in its several operations of gathering, 
handling and depositing the prunes in a receptacle. 

COMBINED HAY AND STOCK RACK.-THOMAS 
A. RAPSON and H:E:RBERT J. FURNESS, Filiou, Mich. 
As indicated by the title, this inveutiou consists of a rack 
which may be adjusted to a wagon body either to con­
stitute a stock rack, by so arranging it as to form vertical 
extensions of the wagon body. or folded outward to con­
stitute a hay rack. 'fhe novelty lies in the new arrange­
ment of braces and connectinj( members to strengthen 
the rack and permit of iIB qnick adjustment to the differ­
ent po"itions_ 

Steam, Gas and Water. 
PISTON VALVE. - WILLIAM BUCKLEY, Sheffield, 

England. Having in mind the danger of excessive com­
pression taking place in the cylinder with the risk of 
bursting the cylinder or breaking of valve rings, the pres­
ent invention provides in the piston valves themselves a 
means of relieving any undue pressure as may OCCUf, 
for instance, when the engine is reversed and the steam 
ports closed after the cylinder has received a charge of 
steam_ The object is effected by means comprising 
valve bodies having a novel arrangement of open­
inj(s and steam passages, in connection with which pass­
ages spring-pressed relief valves are provided, the ar­
rangement being such that the relief valves open only 
when the pressure on their faces from witbin the cylin­
der exceeds the boiler pressure, pins the strength of the 
valve springs_ 

GAS-COCK.-ANDREW J. WIEGAND, Baltimore, Md_ 
A new construction of self-lighting gas bUrners has been 
patented by tbis inventor_ A special holder is provided 
for the lighting snbstance. such as platiuum sponge light­
ing by contact with the gas, and a spherical valve baving 
main and auxiliary ports, is rocked on iIB seat by means 
of a hundle extending through the valve casing. The rock­
ing of the valve in one direction directs the gas through 
the auxiliary port to the igniter and upon releasing the 
handle a spring pressing thereon returns the valve to 
close the auxiliary port and open the main passage lead­
ing to the burner tip. The devices may be employed in 
connection with ordinary tips or with incandescent 
mantles. 

ACETYLENE-GAS-GENERATING APPARATUS. 
-CHARLES W. METCALF, El Paso, Texas. 'rhe gen­
eral construction of the apparatus enters into this patent. 
A prominent and novel feature is the feed devices for 
regulating the charge of water to the carbide chamber, 
which is located beneath the gasometer tank and receives 
water fmm said tank. The pipe leading to the carbide 
chamber has two valves. one opening by the faIling of 
the gasometer bell to supply the water and the other to 
be closed by the con tinned falling of the bel l .  Thus, if 
the carbide is exh'Ulsted and the bell continues to fall, 
tbe water will be automatically shut off. 

CISTERN - VALVE FOR WATER CLOSETS. ­
CHARLES SMITH, New York City, N. Y. A valve and 
appurtenances have been devised by this inventor, de­
signed to prevent leakage from the tank or cistern into 
the fiushing pipe. The ontlet pipe rises above the water 
level, is open at the top and has a partition and a side 
opening forming the pipe into a siphon, the partition 
termiuating short of the tor. A fioat valve rests on the 
upper end of the pipe and a suspended sliding cup sur­
ronnds the pipe and is open at its bottom for entrance of 
water from the tank. By pulling the usual chain the cup 
ri.es and it, water fioats the ball valve and starts the 
siphon_ All valves below the water level are thus done 
away with. 

Mee.llanleal Devices. 
PROPELLER. - SYLVANUS C. LITTLEFIELD. JR., 

Brunswick, Ga, This inventor has designed a propeller 
having blades of a special form with respect to the edge 
lines and the lines of curvature gIven the face of the 
blade. The object of the invention is stated to be to re­
duce the soction or H drag," to throw the strain close to 
the shaft with a view of preventing lateral vibration of 
the vessel, and also to overcome any tendency of the 
propeller 1.0 settle the vessel deeper when at high speed, 
and to enable the propeller to work effectively even 
though not whol ly submerged. 

FLOORING-CLAMP. - ARTHUR L. STOWELL and 
ARTHUR H. ROUNDS, Gay Mill •• Wis. 'l'he clamp, de­
signed by tbese inventors for clamping fiooring-boards, 
siding, or the like where a tight joint is required, is 
manipulated by one hand, and comprises a base plate 
adapted to rest on the edge of the board last laid, a short 
arm having a .pur at Its end to be pressed into one side 
of the joist, and a handled bar jonrnaled on the plate in 
a position parallel with the short arm, the said bar 
having a dog with a series of teeth which engage the 
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joist at the'side opposite the spur. The rotation of the 
handle bar exerts the desired pressure on the board. 

Miscellane o u s  I nventio ns. 
DISINFECTING-BLOCK.--SAMUEL EDEN, Brook­

lyn. New York city. The block is composed of mercury 
bichloride, disinfecting oils, talcum, and Portland ce­
ment. It is designcd to prevent Qbnoxious gases from 
passing into a room through sinks; to produce a health­
ful, invigorating atmosphere; aud to minimize the dan­
ger of infection. 

DRILL-TOOL SHAPER.-LoUIS F_ NELL, 2558 W. 
Thirty-second Avenue, Denver, Colo. The inventor has 
devised a very .l!imple and ingenious apparatus for 
enabling prospectors eJ:gaged in rock drilling who are 
nnable to make their own bits to produce them quickly 
without the exercise of skill or to enable those who are 
skilled to produce the bits in less time aud with less 
labor_ 

SHAFT-TUG.-JAMES O'CONNELL, Mount Sterling, 
Ky. The. O'Connell shaft-till!: consists of a shank having 
a shaft-bearing on its lower end_ On the shanl< a spring­
pressed tongne is pivoted, bavin/.( a cross-piece extend­
ing from one member of the bearing to and through the 
other. The tonj(ue is held agamst upward movement, 
when pressure is exerted on it by the shaft, to relieve the 
pivot of the tongue of undue strain. Tbe cross-piece of 
the tongne is curved upwardly to give sufficie"t room for 
the shaft to play in aud to allow an easy disconnection 
of the tug from the shaft in unhitching. This is done in 
the ordinary manner by loosenillg the traces and un­
buckling the belly-band and then walking the animal 
ont of the shafls, the closed bearing sliding off the 
shaft. The shafts disengage readily from the bearing 
without the tug's hanging back or dragging, as so fre­
quently happens in other tugs. It is not absolutely nec­
essary,"however, to unbnckle tbe belly-band. 

·AX.-SIEVE T. JOHNSON, Trinidad, Cal . This inven­
tion relates to axes haviug the cutting edges formed on 
parts removable from the ax-head, and the inveutor has 
provided a new form for the mating portions of the 
head and removable blade and a special arrangement of 
secming keys. 

SAND SHIELD FOR VEHICLE-AXLES.-EDWIN 
H_ WILSOl'l. Globe Village. Mass. Tilis inveutor pro­
vides an effective sand-shield arranj(ed to be thrown up­
ward and away from the hu b when removing the wheel. 
The shield has a shank pivoted on the stock of the axle 
and a plate-spriug is provided to hold the shield in the 
raised or lowered position. The outer end of the shield 
is curved to shed the sand, aud it extends over a fianged 
ring which is driven into the end of the hub and revolves 
with the latter, the shield and ring serving to prevent en­
trance of sand to the hub-box and spindle_ 

EYEGLASSES.-Au(jUSTUS B. CRITZER, San An­
tonio, Tex. The attachmenIB devised by this inventor are 
adapted to any make of eyeglasses and provide for hold­
ing and steadying the eyeglasses in proper position, by 
means of arms which effect a bearing above the eyes. 
against the frontal bone, thus relieving the usual nose­
pieces of any pinching action_ Tbe arms are adjustable 
to different positions and will retain a given adjustment, 
so as to always assume the same position before the 
eye. 

NECKTIE-FASTENER. - PHILIP N. SCHUYLER. 
Bellevue, Ohio. ,[,bis invention relates particularly to 
neck-bows and string-ties. 'l'he fastener, which is made 
of wire, includes a lo�p or yoke for engaging the collar­
button and ingeniously arranged hOOKS at tlie side or 
sides of the yok�, the hooks �erving to be engaged by 
eyes on the ,mas 'of the ·neckband. The band may or 
may uot be entirely separable from the bow_ 

�u9iness an.) � ersonaL. 
Marine Iron Works. CbiClllrO. Catalollue free. 
}j'or mining engines. J. 8. Mundy, Newark, N. J. 
Ii U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Write Baker Mfg. Co . •  Racine. Wis., about pusblng 

any new article. Facilities excellent. 
Most durable, convenient Metal Workers' Crayon is 

made by D. M. Steward Mfg. Co., Cbattanooga, Tenii. 
Machine Work of every description. Jobbing and re­

pairing. Tbe Garvin Machine Co . •  141 V..-Ick St . •  N_ Y. 
Ferracute Machine Co. ,  Bridgeton. N. J . •  U. S. A, .  Full 

line of Presses, Dies, and other Sheet Metal Machinery. 
Tbe celebrated " Hornsby-Akroyd " Patent Safety Oil 

Engine i. built by the De La Vergue Refrigerating Ma­
chine Company. Foot of Ea.t 138th Street, New York. 

The best book for electrICians and beginners in elec­
tricity is " Experimental Scie:nce," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publisber., 361 Broadway, N. Y .  

AMERICAN some time In the future 1 A. The in-
duction motor has been fully treated in several books re­
ceutly published : Oudiu's .. Polyphase Appara\us," 
price $3 by mail ; Thompson's " Polyphase Currents," 
price $5 by mail. Tbese. with Thompson's " Elementary 
Lessons," price $1.40, Will put you in possession of quite 
a complete library of the subject at present. 

(7934) C. B . M. writes : I have a sman 
motor which has a magnet in place of field winding_ An 
electrical engineer told rue if I put it on a large machine 
it would give greater power. I did so. and it does not 
give auy power at all. It will run without a load, but 
will not run backward when current is reversed as it did 
before_ A. A motor requires the proper current, that is, 
a current of the number of vollB for which its winding 
was made. It will then develop under this pressure the 
power it was intended to yield, for the reason that it will 
w.ke the proper number of amperes from the line. A 
current less than this will not ruu the motor np to its 
limit, ODe greater thau this will overheat iIB coils. It 
would appear lhat you mnst have put the motor upon au 
alternating current, when iL was intended for a direct or Send for new and complete catalogue of Scientific 

and otber Books for ssie by MUnn &; Co. , 361 Broadway. current, since it would not reverse nor develop power_ 
New York. Free on avvltcation.. 

HINTS TO CORRESPONDENTS. 
Names and Address mu.t accompan,Y all iette", 

or no attentIOn will be paid thereto. ThiS is for our 
information and not for publicatiun. 

Refere nce.. to former articles or answers shonld 
l:ive date of paper and page or number of question. 

I uqulrles not answered in reasonable time shonld 
be repeated ; correspondents will bear in mind that 
Borne answers require not 8 lIttle research, and, 
though we endeavor to reply to all either by letter 
or in this department, each mnst take his turn. 
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houses manufacturing or carrying the same. 
Special W ritten I nformatio n  on matters of 

pel'llonal rather than general interest cannot be 
expected withont remuneration. 

Scientific American S u p plements referred 
to may be had at the office. PrICe 10 cents each. 

Books referred to promptly supplied on receipt of 
price. . 

1lI l ueJ'al s sent for examination , should be distinctly 
marked or labeled. 

(7931) C. M. asks : 1.  Can you give me 
any advice how to vulcanize bicycle tires ? A. The pro­
cess of vulcanizing rubber is described in the SCIENTIFIC 
AMERICAN SUPPLEMENT, Nos. 251, 252, 731 and 895, 
price 10 cents each hy mail . 2. Will a fan motor, having 
permanent magnetic fields, need the same number of 
batteries to drive it. as the same motor with electro mag­
net fields ? A. The power is less with permanent maj(­
nets by the small amount of current to maguetize the 
field, of course, 3. Is telephoning allowed during a 
thunder storm, and why are the lights turned on during 
the same on a trolley car ? A. The telephoue exchauges 
do not cut off subscribers duriug a thunder storm. They 
depend upon the Iightuing arrBsters for protection. For 
the same reason the trolley service is not interrupted. 
Once in a while a burn-out occnrs, but very rarely in 
comparison with the number of telepbones and cars. 
Lamps are only lighted when it is dark enough to require 
their l ight. 

(7935) E. H .  W. writes : I read with 
much intere.t the article on M_ Tomma.iua's automatic 
coherer, in your iRsue of June 16. 1900, page 376, and 
would like to ask if it is not possible that the decoher­
ence of the carbou particle. after the spark has passed 
may not be due to the return of the iron diaphragm in 
the telephone receiver to its original position, as there is a 
perceptible jar due to the vibrations in a receiver on both 
making and breaking the circuit. A. The vibrations of 
a telephone diaphragm can hardly have enerl(Y enoagh 
to effect the decohesion of the particles mechanically. 
The point could, however, be determiued 1)y placiug a 
coherer coutaining metallic powder in the same position. 
If it will work as well as the carbon coherer, it would 
justify the theory of our correspondent_ 

TO INVENTORS. 
An experience of over ftfty years, and the prepara­

tion of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws �d practice on both continents, and to possess 
unequaled facilIties for procurIng patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per� 
sons contemplating the securIng of patents, either at 
home or abroad, are invited to write to this office for 
prtces, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office SmFlNTIilIC AMERICAN, 
361 Broadwav. New York_ 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

JULY 31 , 1900. 

A N D  E A C H  B E A  R I N G  T H A T  D A T E. 
I See note at end of Ii.t about cupie. of tbese patents.) 
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Article applicable for various purposes, to�etber 

with process of manutacLuring same, ':rhorn-
ton & Rotbwell .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  654,689 

(7932) W. W. S. asks : Does a pie�e of AS
h
h
e�ir.���:·. �.����� .��: . .  ����.����' . . �� . �: .������� 654.823 

iron have more or less cubical contenlB whelJ magnetized? Automatic lubricator, O. O. Kittle.on .. . . . . . . . . . . . .  655,090 
I have tried to find out by using water and hair tubes, ��ft;:'M��re�

r
.��f·l�tir�ak��?'1. 'Ei: iiaker: : : : : : : :  �gtJ 

but I can see no change whatever. A. We should not Bag. See Feed bag. 
BADGE-PIN.-GEORGE H. BROOKS, Louisville, Ky. expect to demonstrate any change in contents of an iron �:����:t�g�I��!��:. �as¥�:��ii fo':: G: ·Goej.ii.: · : : ·. ·. �J�t 

The pin and backing plate, which relate to campaign 

I bar by magnetizing it. The change is of an Infinitesimal Bail ear. C. Puddefoot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.113 
badges and the like. are given a novel construction to order at the largest. The question has at most a theor-

Ball tie, Cypber & Dayton . . . . . . . . . . . . . . . . . . . . . . . . . . .  654,828 
R:���', ����Sor'Yi'e�c:' ;ac�l�i�t�

o
�: Me' K'eever: : : �:r& insure a firm and positive fastening of the pin by spring etical interest. According to theory. the molecules are Batbing device for producing artillcial wave., E. action. I turned witb their lengths in the same direction while the Haecke!.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 604,973 

RIBBON-HOLDER.-LLOYD E. HAMILTON and JOHN magnetizing current flows. 'fhey occupy no more space ���t�:itio;;,�e
s;.��:.ag'fi:·BrOUyette . . . . . . . . . . . . . . .  654.707 

W_ MILLER, Hudsou, Ind. In this ribbon-holder. in 

I 
in this condition. We should, therefore, think that the Beds, folding guard frame for children's. I. A. 

which the ribbon-roll revolves, a spring clamp pr=se' on bar as a whole would occupy no more. Haack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m�·972 
'" 0 Belt fa.tener. D. Littlewood . .  . . . . . . . . .  . .  . . . . . . . . . .  ' .657 

the free end of the ribbon to prevent a too free unwind- (7933) L. C. S. writes : 1. As I under- �:�e�
i;:i��:;e:';i�g����\�l��h)iii;'eii: : : : : : : : : : : :  :�n ing: and the for� is such as to permit of moviug the stand it the resistance is what makes the field coil get hot. Bicycle lamp holder, E. E. Henry . . . . . . . . . . . . . .  _ . . . 654,978 

sprmg-clamp bodily toward the center of the roll as the In order to avoid the heating more wire is added ' now �:���l: ����I!:..z.·G���·E;,giebert:::::::::::: ::::: :t:�iJ roll becomes smaller, so that the clamp effectively holds if resistance is what heats the coil how do you ";'coun; Bicycle support. H. II. Coote . . . . . . . . . . . . . . . . . . . . .  _ . .  654.950 
the ribbon uutil the roll is eutirely unwound. for the coolness of the fields after �dding more wire, con� mg���

e 
li:e

e
�r�;' �:g���. 'Buildifiii block:· · · · · _ · · ·  654.673 

NOTE.-Copies of any of these patents can be fur- sequently more resistance? A. Your statement that re- mg:r��' �::'�����J:i,"p����:'�t;.:s:·eG.{
e���ote: : : : : :  �;fu� 

nished by MnnI> & Co. for ten ceuts each. Please state sistance causes the heating of an electric circuit is less Boiler. See Domestic boiler. Steam boiler. 
the name of the patentee. title of the invention, and date tban half right. The exact statement is that the heat de- BOi
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r
T��:.

u
l�aft�i��' .������

i
��

O
� ��� ���:.��.t.

i
�:: 655.nn 

of this pap�r. veloped in a circuit is directly proportional (1 ) to its re- Book. account. P. N. Krogmalln . . . . . . . . . . . . . . . . . . . . 654.ti50 
sistance in ohms, (2) to the square of the current in am- ���:X?�".!'k'\���(.r�: t,:o�RJ::�:.I� : : : : : .'

.
: : : : : : : : : :  �;�� 

NEW BOOKS, ETC. peres, (3) to the time that the current flows in seconds. ���l�: �g£�'1:tJ."T��:"��:�. �. :'����.��.':��
i
.'.' .' .' .' : :  �;YJt 

VERRES ET EMAUX. Par L. Coffi,.,O'ual. 
Now.on� ampere fiowing th,?ugh one ohm develops 0'24 Bottle linisher, J. M. Thoburn . . . . . . . . . . . . . . . . . . . . . .  654.7fi8 

P 
. . J B U ' 1 1 ''<  1900 129  ' 1 1  _ I  calories m one second. Puttmg these facts ID a formula Bottle neck 1i1llBh ing machine. C .  J. Konig . . . . . . . .  654,737 

arls . - . .oal l"re. . 1 US h H t ' I ' 0 24 C'Rt It b Bottle .topper. T. J.  Butler . . . . . . . . . . . . . . . . . . . . . . . . .  655.056 
trations. Pp. 3i32. Price $1 .25. we ave : ea I� ca oMes� ' • can now e ���I�t�B�;: ��

rvae":s����t�
ev�I:���� •. �: .�.�

ev
��: �:83� . . .  

I 
seen why .the 'b.eating of a COil can be remedied by add- Box. See Cake box. Hat box. Pres. box. ThIS volume �resents III conCise form the most im- ing more wire. 'fhe increase of resistance cnts down the Stuffing box. '!'in plate packing box. 

portant process iD"the manufactur� and enameling of amperes in the same ratio as the iucrease. But the ��:���et�' 1¥';eFS��'g.i'�oiler i;raCk;'t: " " · " " " " " ·  
655

,025 glass • . 
The work .Olscnsses th.e ph!SICS a�d .chemjstry �f , reduction of the amperes affects the heating power iu Bracket, L. W. Macy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655.10(1 glass, Its refraclwe properties, lIB varietIes a.nd their the ratio or the squares of the amperes. Thus if the re_ Brake block, automatic. W. H. Sauvage . . 654,806 to 654.809 

manufactnre. and other necessary and valuable informs- . t d I ' ���c�
e S!��hr�!O��i�

c. :nJ�r S':.�I:��ment; " H: 1l54,805 
t' Th I tte t f th b k d' SIS ance were oub ed the amperes would be halved. but S b k 6,ll 846 IOn. e a r par 0 e 00 ISCllEses enamels. the heat produced wonld be reduced to one-fourth of Brus�. 'h°o�'.:!,� .t\i: iIi:';Donne'li : : : : : : : : : : : : : : : : . : : : : 654;751 
THE NAVAL WORDBOO K. (Die Seemanns- what it was, since the square of � i sJ4. 2. What is the ��R�I�tJ'I'iic'lr�'1.·iil�: .���.�� : : : : : : : : : : : : : : : : : : : : : : :t:l:a 

sprach e. ) Ein systematisches Woer- cause of the humming in the field coils and pole pieceB of Buildin" material. M. W. Marsden . . . . . . . . . . . . . . . . .  654,905 
terbuch marine·tech nischer Aus- an induction motor when the armature does not revolve, ���;er�' �t;:':sG��i%'ur;,er: . . Gii,; ·i iiiilt·iiig· buj.ner: 654

,858 
druecke i n eUirliscb pr und deut.�cb er but the current is passing through the fields ? A. The Hydrocarbon burner. 
Sprache. Von N. W. Thoma�, M. A. alternations of an electric current produce vibrations ������: �'il���i.�6�id�:;;I�ti',

r
yr: : : : : : : : : : : : : : : : : : : : : :  �:g�1 

Second ed i tion , revised and enlarged. whicb are heard as sound. These can be heard near an Button -uacbine. W. Caron . . . . . . . . . . . . . . . . . . . . . . . . . .  654.604 
Pp. 177_ 12mo. Limp cloth. Price arc light run by an alternating current. or near an alter- 8��1�e6a��;:.':r�·c�H�deH.�

n
.
so�.' : : : : : : : : : .' : : : : : : : : :  :;g'H�\ 

$1. 25. natinj( electro magnet. 3. What changes are necessary Cables, mcans for connecttng. N. Ba •• ett .. . . . . . . . .  654.70;\ 
We have lIsed the first edItion of Mr. Thomas' dic- to reverse the rllnning of an induction motor ? Crossing 8:rc'\�'i,�·fuj.�ac��a�H·Ugiie;.: : : : : : . : : : : : : : : : : : : : : : : �:1J3 

tionary more or less constantly for the last six months the positive and negative wires at the binding posts will �:���:.f;g�to":i�g���. ��'Il��j:-mli; .. �.���: : : : : : : : :  :t:+W 
and have found it a very serviceable little buok. The not do it. A. Of conrse, merely reversing the main Camera. roll holdin", H. W. Hales . . . . . . . . . . . . . . . . . .  655.075 
work has been considerably improved by the correction wires will produce no effect upon the direction of rota- 6:g':r�a�g:;,��'r. g�'t'.kl\Jg��'�·. �:?: .�.���: : : : : : · �:m 
of a few errors and the addition of an excellently com- tion of a motor_ If the iuduction motor is two phase, Can caps and collar. tOj(etber. machine for braz-
piled list of Englisb words. Under the heading of I the direction of rotatiou will be reversed by changinj( the cad!'�h�pp�;.,�.PX�ii;,ii.: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:;Ug 
.. ordnance " slij(ht revisions might still be profitably 

I two leads of either phase_ If it is three phase, it will be Car construction. steel, P. F. Poorbaugh . . . . . . . . . . 655.lti3 
d U L ff tte d '" lJ k d b  b '  t f tb I d Th dOff Car coup1in:.ct D. Bowers . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  654,938 rna e. a e nwan IS usna y nown as a I reverse y c angmg any wo 0 e ea s. e I er- Car coupling, M. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  654,�41 

" cheek "; Wiegelafetle " as a "spring-return carriage " I eut phases are a fraction of a period hehind each other, Car coupllnll. T. Harrison . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.078 
The German equivalent for " gravity-return carriage'" I and the direction of rotation depends upon the direction 8:� d���IE�A�iI�.;r���.� : : : : : : : : : : : . : : : : . : : . : : : : : : : �g�� 
(Rahmenlafette) should also have been inserted. Ou the iu whi�h the phases la� behind around the rotating part Car fender. G. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.854 
h I M Th h rf d d· bl k '  f th h th 1 k . t I k '  Cnr. frel"bt. S. J. John.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.896 w o e, r. omas as pe orme a very cre Ita e taE' 1 0  e motor, w e er c oc -Wise or con ra-c oc -Wise. 

I 
Car gear, motor, J. J. Heilmann . . . . . . . . . . . . . . . . . . . .  654.f):�2 

which deserves the thanks of all who have to translate To reverse the motor the dIrection of the lag in phase CRr loading apparatus, G. W. Decker . . . . . . . . . . . . . 654.954 
naval terms from German iuto English or English into I must be reversed. 4. Would it be possible to illustrate 8:�,��iTi�y:'¥.I�,� ttZt�I.���::.

: : : :  : : : : : .' : : : : : : : : : : : : :  �:� 
German. I and explain the indnctiou motor in the SCIENTIFIC (Continued on page 94) 



94 J t itutifit �tUttitau. 
Car side ball bearing. J .  E .  Norwood . .  . .  . . . . . .  654.75; Glue cuttmg apparatus, C .  Wolff .. . . . . . . . . . . .. . . . . .  1<)(.929 
Cars. device for transportmg passengers from Go cart. H. LevI . . . .  . . .  . . . . . . • . . .  _ . . . .  _ . . .  655,09'::) 

and onto movInI-!. E. F. Bottcher.. . . . f)5�.R25 Gold solvellt fut retractory ores, D. Mosber . . .  654.8X8 
CarbureLer, Olds & Houj;{b. . . . . . . . . .  . . . . . . . . . . .  655 1i:! Golf tee • . 1. 11�. Newton . . . . . • . .  054.1::06 
Carbureter. \V �. Steele. . . . . . . . . . . . . . . . . . . .  65·LUSd GOlt lee. Tvler &. �nlltb . . . . .  .. 654.ti9'Z 
Card. roller or brush. M. PrIOr . . . . . . . . . .  . 65.'>.1t.i8 Goverllor tlttuchment tor electrIcal apparatus. 
car�fl'l�V�t.��

e
.� .��l.� ,t.

aCk,er. combll1ed, C: . 't
V. 

65-1,600 Go:��;�r=. 
J
e·Il�;l1�.(:�.U�� Northey : . : . . .  ' : : : : ' : : '  tt�:l� 

CarrIage box seats. step frame for. \V. Reeck . . . .  65.�.01O Grad1l1g maCDlIle, MenshelTner &. �dSOIl. ,  . . .  tm.sati 
CarrIage curtain. W. L. Martlll.. . . . . . . . . . 654.99.1 Gradua.tor. H. �coatlstadt . .  . . . .  ti55.tH 
CarrIage, foldmg, L. A. &. B. A. GrefeI' . . . . . . .  654.�rd Gralll blllder, K W. Jenkllls . . . . . . . . . . .  1Ja4.&);{ 
Casket luwerlng apparatus, E. B. Voorhees . . . . . .  t-i55.137 Grall1 cleallerand separator. S. R. Culp . . . . . . .  6a4 lilO 
Casrer. A. B. Dlss. . . .  . . . . . .  . .  . . . . .  6':>.t,956 Grape crusher alld stemmer, J .  S. Pllll pott . . . . . . . .  654.8;)U 
CellulOId. etc .• and manufacturmg same. substl- Grapple or tongs. G. H:. \Vl lson.. . . . . . . . .  . . . . .  lif>4.oH7 

Ii St " Foot ana ar Power 
Screw Cutting 4U���tiC Lathes 

FOR FINE, ACCURATE WORK 
Send for Catalogue B. 

SENECA FALLS MFG. CO. 
695 Water Street, 

Sene", Falls, N. V., U. S. A. 
tute for. 'L'hornton & H.othwell. . . . . . . . . . . . . . . .  f)54. flSS lirass preparmg apparatus, G. A. Lowry . . . . . . . .  IiM,9DO 

Cellulo.e. Tnaklllg acetyl. L. Lederer . . . . . . . . . . . . . . .  UM.988 lirate. M. V. Scully. . . .  . . . . .  . .  . .  . . . .  � .&\9 AMERICAN PATENT::>. - AN INTER-

��!���:���:: ::::cigl
l
�:: *. ��;�·Iandsori.: · · · · · · · · · : . ·  ��;5i� ��:��. �g��I��: �: �. rl��l���it .. · · : .  . . .  . . . . . . . �:� e�tlUg and valuable table �bowJng the number of D�L�ots 

Cbalr back bendlog press. 11'. Hayes . . . . . . . . . . 65.�.15.1 GUll, mr. \V. 11�. Markham. . "  ti55 liO 

I 
granted for the val'1OUS subjectll. upon WhICh petItIOns 

Cbeck book, L. J. Andersen.. . . . . . . . . . . . . . . . .  6,;')4,582 Hacklmg and ctrawlIlg' apparatus, K Kornhubel' . . ti54.ti48 �lave
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C
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Cb J A K dl 654 89!J H al l'  dres!'er's cabmet. A H . .t\l1rallda . . . . . . . . .  oo4 74li ., . OiN:. ontame III �C.JENTIFIC M��UCAN oup-
Ch��g: C: Raw

ern0 e ..
. . . . . . . . . . : : . : : :  . : . : : : : . : . t)55'ooh Harne fastener, Lake & Sims.. ' " . . . .  1);)4.652 PL.EMENT, No. 1 002. PrIce 10 cents. 10 be bad at 

Churn dasber. H. L. BenJamm . . . . . . . . . . . . . .  654 .��J4 Hammer, rotal y draw block, ""V. Sneller . lif).� 028 thIS Office and frow all newsdealers. 
Chute. C. \V. Lanpller. . . . . . . . .  004.001 Hammock Yieldlllg shill!. L. ""V. Moore. !:i.YUBO 
Cmder proof cap or cover, R S. CUddihy. . . .  U54 n:).� Hand operated motor. rl'. }1'. Krueger . . . . . .  ti54,USf:i 
CirCUit breaker, automatic. ""V M. Scott . . . . . . . . .  ti54.84i Handle. See '1'001 handle. �rrullk bandle. 
CirCUit breaker, automatiC malo!nettc. W. M. Halldle faslelHllll . .E. Butler . .  . .  654.94:) 

SCOtt.. . . . . .  . . . . . . . . . . .  . .  6;")4,848 HallgeI. See Cable llallger. P ipe hanger. gli���·I��.%E�ih�alfror clealler .
. .  
Gralll Cleaner: '�.G7' m�w�:�·�·:?·:�����}�;1��·b : : : :  . .

. : : . : : . - : : : : : : : : : �Hn ITO OL 

S 

Every kind ot 
Clo�et cistern-: ,V. BuntHlg', J r  . . .  . . . . . . . . . . .  1-j.,j4 .. �W Hay slllIg pulley. J. Ney. . . . . . . . .  . .  . . .  654.75.{ Tool for Steall1, 
Closet seat, H. T. Bush . . . . . . . .  . .  lia4J.l42 Headllgbts for lucomoLIves, hl;{bt espeCially Gas, and Water 
Cloth stretchlll� machme. A. Ashworth . . . . . . . . . .  OM 5Si adapted for electnc, Young & Hayes . . . . . . . . 600,041 Fitters. Every  Clotbes drier, G .  H .  Orcutt. . .  . . 055 002 Heatlllg apparatus. vacuum steam. J. Collis . . . . . .  654 948 T o o  I h a M  our 
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. : ' : ' : ' : : : " : : ' . : �:U� personal g u ar-
Clutch mechal1lsTIl. C .  11�. Perham . . . . .  f-j.,j4.�Jli Hea�llg turnace. gas. D .  A. Ebmller. . . . . . . . .  . 654,718 antee. We have 
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e
.���fl lile · tOI: G;)4,n9':> High 0 1  low watet alarm for bOilels. E. D. Hays .. 65�.6:n been the Lead-

treating' Liberum. H. L. Verwoblt 655,O:�5 rl��:�'l�
a
��ij';on��;�ilg' appa1 atus� J: H: 'Lan- tif>5,l06 in:,; 1.'001 Hinuhtactlll'erS for Fifty Years • • •  

�ENGINtf1FOOTJ M A C H I N E.  S H O P  O U T F ITS . 
TOOLS AND SUPPlIES,'J':.'l2"' AT ESo SEBASTIAN LATHE CO '���J�����,S; 

Coffee or tea pot, E. Root. . . .  . . . . (;54.070 caster . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  654.73n W A LW O R T H  M FC .  CO. , 
COI�afr:;���ted 

. 
devICe lor DICYCI�. 
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.��r." . 
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655. 108 M�?s

ke.h'i,';,� gb���;:�g
k. 

. . . . . . . . . . .  tlM,7l1 1 28 TO 1 36 FEDERAL ST •• BOSTON, M ASS. 
Coke breaker. P. F'. Poorbaugh . .  . . .  t;'1.1.W2 HoslelY, obtallllllg bicolored. \V. Wilson . . . . . . . . . .  654.804 
CombustIOn furnace. W. L{. \Vood. .  . .  . . . . t-i54.774 Hou:;e movlllg apparatus. J. Abbee . . . . . . . . . . . . .  654.6\)tJ 
Commutator cleaner, electriC. A. H . .  l ahn. . . 1;'�4.n4 Hydraulic motor. K F. Cassel . . . . .  . . . . . . . . . . . .  654,8i2 
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. : . . : : : . : : :  �:�� 

Compresslllg' and balmg apparatus. A. S. Gooch I�� qiO Insulattnll. compOSIte rnatenal applIcable for _ 

Computmg device, G. M. Rickard . .  . .  . .  654.fii4 eiectflc, \V. J .  Cordner. . . . . .  . .  . . . . . . . .  654,902 
Computing device. \V. S. Smith. . . . . . .  6 .. i.�.0'2i Insu latlOll. manufacturmg' compOSItIon apphca-
Concrete constructIOn. [ A. Shaler . .  . . .  104.1)8'1 1 ble tor elecLnc. \V. J. Cordner. . . . .  . .  . . .  654,fJ51 
Condenser. A. H. Helander . .  . . . . . . . . . HM.fi3.'l lrOlllng table. J. D. Pace . . . . . . . . . . . . . . . . . . . . .  654,itiO 
Contact gOlliometer, S. L. Penfield.. . .Ii55,OO4. 1>.:x).005 I IlI LIatl ll1! deVice. � &. U. S. De MoulIn . . . . . . . . . . .  654,611 
COllveymg appal'.ltus. Haskllls &. Coffin. 6;)4.f)�1 Kiln. See Dry kIln. 
Coollllg and venLilatmg sysrem. W. H. Dickerson li55. t4S Knatlng macllllle, F. \VIlcomb.. . . . . . . . . . . . . . . . 004.695 
Copy slips, etc., adjustable holder for, G. \V. KlIlttl1lg' machllle needle depresslllJ,t mecballlsm, 

Hoagleu . . . . . . . . . . . . . . . . . . .  H5t.H.'3G B. '1. Steber.. . . . . . . . . . . . .  . . .  liM,813 
Cord clamp. H. B. Llttlepag-e. . . . . . . . . .  ti . .');).I5.� Klllttlllg mach me, straight nb, HUi ley & Bar· 
Corundum separator, J. B. Stnlcnp , . . . . . . . . . . . .  115'),12;') rart. . . . . . . . . . . . . . .  . .  . .  6;}4,982 
Cotton .lZin. M. PrIOr . . . . . .  ro5. It-ii Klllttlng machine yarn holder. B. rr. Stebel . .  t.i.J4.8I2 
Cotton press. S. McLean . . . . . .  ti55,O(X) KllIttmg machllle�. thread feedmg rnecballlsm 
Coupling'. See Cal' couplIng. Locomotive pl]ot for straJght, J. N. Hennor .. . . . . . . . . . . . . .  E55,041i 

couplIng. Pipe coupling. ltallway C"lrrmge Lacmg strmg, G. '1'. Kelly.. . .  . . . . . .  . . . . . . .  6;)4,898 
coUpiJll,l!. �baft coupling. '!'hIlI coupling. Lamp burner, \V. HarriS. . . . . . . . . . . . .  ti5.1.077 
'Va!!on reach coupllllg. Lamp, calCIUm Wick. A. Plecher . . tiii>,112 

COUplllH!. L. F. Jordan. .. . . .  . . . . . . . . . 6.:>t i&') Lamp. electflc arc, .J K DavlCtson.. t);)i).U6a 
Cilupilnl! unlockmg deVICe. J. ""Vllhson . . . . 655 040 Lamp. electl'lC arc, C. �chuster 654,lii9 
Cranes. speed regulator and brake for. (I' R. Gar- Lamp bolder, H. L De Zeng . . . . . . . . . . . . .  . .  654.878 

vel'.. . . . . . . .  . . .  . .  654.620 Lamp. hydrocarbon, W .  Hawks. . . .  . . . . . . . .  t��.U77 
('rate, banana. A. & J. Sansone.. . . . .  th5,017 Lamp, bydrocal'bon 11IunllllatIng, W. Hawks . .  i)f)4.97ti 
Cresol. separatIng meta and para, F'. Raschig . .  65,5,117 Lamp. Incandescent. Eo H. Palmer . . . . . . . . . . . .  655.158 
Crusher. See Grape crusher. Lamp. IllcuUdesCellt gas, It Mornand . . . . . . li54 801 
Cu ltivator fender, R. B. EllIOtt. . .  . . . . .  foo,OHS Lamp post. G. D. Scott. . .  . .  004.g2,� 
CJI'ette, J. V. Russell . . . . . . . . .  fj54,71i3 La.th, machme for manufacturmg ruetul, J. 
Currents, rectlfymg alterllatmg, K 'l'bomson . .  li;).�.032 Schrcl.twleser . . .  . . . .  . . . fj.j�.765 
Curtain stretcher. lace. J. C. \Vhlpple.. . . . .  655.0')8 Lathe for forlll1l1g collars upon vehICle axles. J. 
Cutter head. R 8tlllwell . . .  . . . . . . 655,120 G Obermler . . . . . . . . .  . .  . .  654.150 
Cuttmg artlCles ofcurvlllllear outhne from sheet Lathe stop block, J. G. Obermler . . . . . . . . . . . . . .  6;}4,7a7 

mutertal. machine for. R. C. Monaban . .  fl.14.S�7 Lathe tool. H. S. Land. . . . .  . . . . . .  655 005 
Cycle saddle, L. Mandl . . . . . . . . . . . . . . . . . . .  6.5-1.835 Leaf holder. '1'. B. J lines. . . . . . . . . . .  . .  . .  654.985 

BA R N E S '  
N EW FRICTIO N  D ISK DR I LL 

FOR LIGHT WOR K .  
lin!!. Tbcl!le Grent AdvBntages: 

The speed can be mst:mtly changed from 0 to 1 600 without slopplIlg or Shlft.lllg belts. Power apph�d can b� graduated to drl\e, "Ith equal safety, the smallest or largest drills "Ithltl Its range-.\ \\onderful ecotlomv II! time and gr"at sa\ lIIg 1ll urlll breakage. @" Send 1M catalogue. 
W. F. & JNO. BARNES CO., 

1999 Ruby Street, Rockford, Ill. 

IT S I M P L I F I E S D I F F IC U LT W O R K  
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and positively. Send for Catalogue. 

THE 1l1ERRELL MANUFAC­
TURING CO., 501 Curtiss St .. Toledo. Ohio 

SECTORLESS WIMSHURST MACHINE. 
-'l'his artICle gives dIrections for makmg. 4 I l lustra­
tions. SCIENTIFIC AMERLCAN SUPPLEMENT 1 J 3 1 .  
Price 10 cents. Fo!' sale by Munn & Co. and a l l  news­
dealers. Send for new catalogue. 
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. ' . . . . . . . . .  � ��� t�:�g��,c�'��£�li�I�� �'��I���Je of, A. A. G·ti;�ues �:� NEW 

Desiccatln'g apparatus. Devaux & Dlednch . . . .  fiM.8i7 Leather staKlIlg machIne. CraIg &. Slocomb (re- I M PROVED Microscope for Projection 
DeSk. table, J .  Scbi'Pkowsky. . . . . . . . . .  004.U·22 Bsne). . . . .  . . . .  . . .  . . . . .  11,843 
Die stock, adjllstable. I Culver. . .  . .  . 655,001 Lemon squeezer. A. Baumgarten . . . . . . . . . . . . . .  654.5Y.1 
Dl!zger. See Post hole dlgller. Letter holder, F. Pergande.. . . . . . . . . . . . . . . . . . . .  ti54.utiH 
Dlslnfectants. apparatus for volatlllzmg, V. eel'· Letter. Sign. H. \VII lson . .  . . . . . . . . . . . .  1154.8fJ2 

vello.. . . . . . . . . .  . {;f>4,!)'tfl LlIlll1g hoop attachIng machIne. O. Col borne. . tiM.iU 
Disll1fectll1g apparatus" \V. H. FranCIS. . . . . .  fi..�5.070 Lock. See Bag lock. Bicycle lock. Cylillder lock. 
DIsplay device, M. H. Levett . . . . . . . . . . . . . . . . . . . . .  6.�4.iOO 1)001' lock. E lectriC lock. 
DomestIC bOller, A. Cetrutl .. . . . . . . . . . . . . . . . . . . .  f)'14.iI2 Lock. A. Cramond . . . . . . . . . . . . . . . . . . . . .  6:'>4.n08 
Door cheCk. P. A. Franks.. . . . . . . . . . . . 654.i2.'1 Locomotive exhaust tip. J. B. Barnes .. . . . . . . . . . .  654,589 
Door cbeck. C. H�Ocump.lugh. . . . . . . . . . . . . . . .  tl5.5,IXH Locomot!,'e pilot couplmg. G. ""V. Butcber . . . . . . . .  655,055 
Door check, F. H. Ogden . . . . . . . . . . . . . . . .  ti.1.�. lOi Log' turnlllg attachment, A. G. Campbell.. . . . . .  654.782 
Door hanger a.nd track therefor. J. C. Gabel. Jr . liM.tilU Logglllg exlllbltlOll apparatus, A. F. Howard . . . .  654.980 
Duor lock. slid I ll.!! . A Cramond. . . . .  . . .  . . . . . . . .  oa-t,60H Loom. C. Ii'. Perham. . . . . . . . .  . . . . . . . . . .  . 654 m5 
Draft equalizer. M Heatoll.. . .  . . . . . . . . . . . .  654.iQ2 Loom checkll1g deVice. O. A. Sawyer . . . . . . . . . . .  654,n21 
DraWing frame stop motion, S. M. Wetmore . . . . .  655, 141 Loom shuttle box motIOn. E. L. Sar.lZent . . . . . . . . .  654.H20 
Dl'ler. See Clotbes drier. LubrIcator. See AutomatIc lubricator. 
Dry Inln. A. H. Smlms . . . .  . . . . . . . . . . . . . . . . . . . . .  (,)::'5.12.1 l.ubrIcator. rl'. J. Morgan . • .  . .  . . . . . . . . . . . . . . . . . .  6&4.664 
Dust nrrester. J. Angus . . . . . .  . . . . . . . . . . . .  ti54.8{)fi Lubricator. S. L. Moyer.. . . . . . . . . . . .  . 6.=!4,li65 
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Rtnll. . . . . . . . . . . . .  .. . . . . 65;). 166 Match makmg macblne, A. Kelley .. . . . . . . . . . . . . .  654.7!J4 
Dves, making green tnsazo, Rls & Simon. . m.�,U1a Matcb makmg' mach me, .1£. B. Stockll1g . . . . . . . . . .  054.815 

nat Held. well hl'hted and clear 
stEWe condenser on a new system 
catalogue, etc .• free. 

Nerv metal 
track plate 
W i t  b keys 
to u n l o c k  
s t a n d a r d  
and cbange 
In.tantly -
c o m b I nin� 
also polari­
flcope a n d  
stamoscope. 

New senes 
of proJec· 
tlon ObJec­
tives. W I t  h 

New sub­
I" I"".,·"t.�" Circular, 

QUEEN « CO., 1 0 1 0  Chestnut St., Philadelphia, Pa. 

RESTFUL SLEEP �asel and artist's cabmet. A. Sablll-MacOonald 654.841 Match safe and cigar tiP cutter, combmed, D. B. 
ElectrIC cable. J. Y. Buchanan. . . . .  . . . . 654.871 Moon. . . . . .  . . . . . . . . . .  .. . . . . . . . . . .  655.171 In Caln]), on the Yacht and at Home. Ele<,:�r�Cn".J°��.'��ndlng and lllsul�:tn.

g ��,.
achll�e. J 

054.5s:i �������.��t�;.hJ�}�I'B;���il�:,��:.�I'ka.�.�. : : . : : : :  �:� "Perfect.oon" A.Or Mattresses, ElectriC controller. \V. Asbury.. . . .  . .  . . . . .  G.Yt.700 Meats, curmg, H. J. �'1I11l . . . . . . . . . . . . . . . . . . . . . . . .  654,SM 
}l�lectnc Jock. T. P. Pratt. . . .  . . . . .  . .  6&l.())6 i\lecballlcal motol'. G. S. Zent . . . . . . . . . . . . . . . . . . .  654,930 
Electnc machines, operatmg dynamo, E. J. Berg. 6&4.5!15 Message dehvermg deVice for trams, P. P. 
}l; lectrlC motor, \V. S. Moody . . . .  . . . . . t).-'·,4 999 Sblves.. . . .  . . . . . . . . . . . . . . . . . . . . . 655,165 
}i�lectrlc regulatlllg' deVICe. \V . S. Moody . .  . . 654.663 Metal workmg machll1e, A. D. }1"'leld et al . . . .  . .  G54,6W 
Electnc Signal and fire alarm. Geywits & Still 654 !-l1n Metal workIng mach me for makll1g tacks, etc . .  
Electnc sl,l.{nal re�!lsterlllg system. O. P. & R. H. Draber & :\1arggraff . . . . . . .  654,612 

Yurgae. . . . . . .  . . . . . .  (j;).j.144 Metal wQrkmg mach liles, automatIC stop mecb-
Flpctl'lc SWitch. qUick break. W. 11'. Hossert . . . . .  65;).on alllsm for. 11'. Marggratf . . . . . .  . . . . . .  654,659 
J<:lcctl wal tr£lIISllllssion of power, 1.  E. Storey . 6.14,816 Meter connection, meter and stop cock box, H.  
Il: lectlolyLIC apun,ratns, A.  Plecher . . . . . . . . . . . . . . .  655,111 V. Estill . .  . .  . . . . . . . . . . . . . . . . .  654,615 
":Ievator. See ""Vater elevator. Milling mach me, C. C. Newton.. . . . . . . . .  . . . . .  6i>5.104 
�Iev<llor. G. H Reynolds. . .  . . . . . . . . .  . . . . . .  . 655.012 Mllleral screen. P. F. Poorbaugh. . .  . . . . .  6ii5.lGO 
I' lev,\tor controller. Lllldstrom & Cowperthwalt. 654.656 MOistener. envelop and stamp. W. H. Knauber . 6fl5,091 
Embussllu!. J. S. Hoerner.. . . .  . . . . .  655.08.t Motor. See �Jlectric motor. fl lmd pressure 
EII!!llle. See Hlowin2' en.l!lne. Compound engllle. nlOtor. Gasolene motor. Hand operated 

Delltal engme. PIston Impact engme. Rotary motor. Hydrauhc motor. Mecballicai motor. 
eng1l1e. Steam engme. Steam and explOSIve Kotary motor. 
eng-me. TractIOn en!ZlIle. 1\lotor controller. EllIott & F.skbolme . . . . . . . . . . . . . .  fi54.883 

Eng-me stoP. automatIC. R. B. Cunningham . . . . .  f)55.14fl Nail m,lklllg nHlchllle. J. J. Morl'lssey . . . . . . . . . . .  f��Unl 
Engllle stop, automatIC. Turner & Butler . . .  . f�.I:);) Nallll1.!! machll1e, fl' . ....... Raymond. 2d . . . . . . . . . . . . .  654.762 
Engmes, electrical Igniter for hydrocarbon, H. Napklll flng. J. Iirame . . . . .  . . . . . . . . . . . . .  655.0tjg 

Wegehn.. . . . .  . . . . . . . . . . .  . . . . . . . . .  . . .  654.693 Needle deVice. tape. C. W. Dodg-e . . . . . . . . . . . . . . . .  ti54.!),J7 
Engine:'!, regulator for gasolene or other hke. S. Nozzle. controll l llll. 'I' Haley.. . . . . . . . . . . . . .  654 891 

A. Hasbrouck. . . . . . . . .  . . .  654,894 Numberlllg machll1e. \V. W. Sawyer. . . . . . . .  . . . .  ti54.ti7ti 
Engll1es. sparklllg I,!Zl1lter for explOSive. H. C. Nut lock, A. M. Burleson . . . . . . . . . . . . . . . . . . . . . . .  . .  ti.'l5 054 

Thamsen.. . . . .  . .  . . . . . . . . . .  6;)4.818 Nut lock, L. W. Lovmg . . . . . . . . . . . . . . . . . . . . . . . . .  654.744 
Envelop. W. 'l'. Younger. . . . . . .  . . . . . . . . .  654.SU5 Nut lock. J. C. Rels . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.118 
Etchlll.!! grounds, preparIng. J Baker . . . . . . . . . . . .  6.54.S6i Nut lock. D. \V. Seaver . .  . . . . . . . .  . . . . . . . . . . . . .  655.O'J2 
}!�tchlT1g macbme. rotary. 1\1. Vi. Uleason . . . . . . . . .  004.1)21 Oil separator, A. H. I1 ranke . . . . . . . . . . . . . . . . . . . . .  654.965 
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.I� : : : : : :  . .  : : : :  �t�� Feed apparatus for bOIlers, self actmg. A. Cou- Packillg. I'od. H. C. Stl ang . . . . . . . . . . . . . . . . . . .  655.oaO 

faltk . . . . . . . . .  . . . . . . . . . .  654,784. 6.14.785 Padlock. B .  Handschub.. . . .  . .  . . . . . . . . . . . . . . . . . .  654.627 
Feed bag, '1'. A. Howard . . .  . .  . .  . . . . . .  li5.H)85 Palllt. makmg. J. Elscller. . . . . .  . .  . .  . .  . .  654.613 
li'eed ba.g attachment. H. Bark . . . . . . .  . .  � 9:�4 Paper, app�ratus for mak1l1g corrugated. J. rl'. & 
�����
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et al . . .  : ' : : ' . : : ' : : : :  ��:�2� PanL�� �·t:I���;�c·liine. i.'rii Ferres.: · : : : : . : : : : : : : :  �:� 
Fellce post, metal, M. D. Cummlllgs. . . . . .  6b4.7S6 Paper makmg' macbme. H. L. Kutter . . . . . . . . . . . . .  654.651 Fender See Car fender. t.:ulLtvator fender. Paper mIl l  stuff cbest. P. P. Emory . . . . . . . . . . . . . . .  654.91)1 
I\ertlllzer distributer, \tV. A. Breeden . . . . . 6.�.048 Paper pal l or vessel. U. G. Shipley, .Fr . . . . . . . . . . . .  655.024 
}4 lIe cablllets. means for operatll1g, C. Schroeder. 65.�.O:W Pelt plucklllg machme. J. W. Sutton . . . . . . . .  655,o:n 
}i)le. memorandum, W. L. SrUlth . . .  . .  . . . 6.)5 124 PenhOlder. duplex. H. & II'. Longenecker . . . . .  . 654,989 
lillter. W. G. WUlchet.;. . . . . . . . . . .  ('?t.II£) Pencli leads. crayons, leads. etc .• bolder for. W. Filter, ale or beer. A. h;. Feroe . . . . . . . . . . . . . .  6M.j88 H. l1 rancls. . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . .  654.722 Fl1termg apparatus. \V. H. Barr . . . . . . . . . . . . . . . . . . .  M4.5fl2 Pendulum. II'. 1. Getty . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.726 Ji'i1termg apparatus. M. Cole . . .  . . . . . . . . . . . . . . . .  ti54.78:J Perforator. G. A. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . .  654 g()3 Firearm. S. A. Huntley . . . . . . . . . . . . . . . . . . . . . . .  654.SfJ5 Phonograph attachment . • 1. N. Blackman. . . . . .  654,!)S7 

�:�� ���:g�: It �· :��g:1 1 I  : : : : : : : : : : : : : : : : ' . : : ' : . .  ' � +� PhoB�f;���. 
p�I��ramlc attacbment, G. W. 65�.H8 

11'lre escape. P. P. Doel l . .  . . . . . . . .  . . . . . .  . . 654.787 PhotographIC pnntmg frame",v':S"i>eppereii "  655 159 Firemen's bose. play pIpe for. E. A. Whitaker . .  6§5,142 PbotographlC prmtmg frame'support, J. S. Cum-
' 

CUSHIONS and PILLOWS. 

Style 61. ca�go������ti���.��g:r::J�ached. Also 

Clean and Odorless, will not absorb moisture. 
Can be packed in small spuce when not in use. 

ISr Send for TIlustrated CataloQUe. 

MECHANICAL FABRIC CO., PROVIDENCE, R. I. 

N O W  R E A DY. 

AN AMERICAN BOOK ON 

Horseless Vehicles, 
Automobiles and 

Motor Cycles. 
OPERATED B'" 

Steam, Hyaro-Carbon, Electric and Pneumatic 
Motors. 

By GARDNER D. H I SCOX, M. E. Flall.b light system. M. WruZ"ht . . . . . . . .  . 654.821 mlll,!!S . .  . . . . . . . . . .  . .  . 654.827 
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cl�alling machlllery, De-
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. .  �t+rJ Author of " Gall, Gal!iolene and on '\'npor Englneil," 

Flax straw. apparatus for use III treaLlIlg. C. Pianoforte hammer. C. M . . McQUll km. . . . . . . . . . .  . 654,U14 und " Mechanical) llo\ elUent!!., De\ Ice8 

FllI�ci�{r���::I�X;noto·r. }1�. \V. Flint ' : . : : : : : : . : . : . : : : .  �:gt PIC
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nnd Appllunce� " 

�:or�e. portable. C. R. Harpel' . . . . . . . . . . . . . . . . . . .  UM,831 PIgeoll trap. J. �'. Cbamplm . . . . . . . . . . . . . . . . . . . . . . 654.94. PRICE $3.00 POSTPA I D. J< ... ()rk. See Pitchfork. Pile fabl'lc. woven, O. Hallen�leben . . . . . . . . . li55 076 
Ii,rame. See QUI I till g' frame. Pil l makmg ml-lcbme. W. Mlddledltch . 654.907 
ll uel, convertmg eartb or SOl] III to. Montag- & Pil i mass. machme for rollmg pipes or striPS of, 
Fll r��,

I
��!�

e
See 

. 
Calcmmg tllrnace. Co�b·tistIOn 

655,102 PIllb�.l\��J�7-t�
I
;
Ch . . . . : . : . . . . .  : : : :  . . .  : . :  . . . .  : . �:gg� 

fUI'Il.tee. Heatmg' furnace. Open bearth Pm. See Safety pm. Sticker pm. furnace. Pipe. See Bubble pipe. Self centerll1g pipe. �Ul'llItu-!,e s,�rlllg. E. A. Seaburg . . . . . . . . . . . . . . . .  655.021 Pipe coupling. expanSIOn. W. Vanderman . . . . . .  655.0RH �ag'e. �ee 1 ernpel'lng e:age. PIpe hanger. E. E. rraft. . . .  . . . 65-1.81i harment supporter. R Gorton.. . . . . . . .  . . . . . . .  654.727 PI3tOl. revolvlllg. fl'. Shields. . .  . . . . . . . 6f>4 850 
Garment support(>or. H. H. Jones . .  . . . . . . .  654.644 Piston Impact engme. W .  E. &. E. }t •• Prall . . . .  65;),114 
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6&5.115 
Gas generator. acetylene. H. R. Gifford. . . . . . .  fi54,9tiS son . . .  . . . . . . .  . . .  . . . . .  . . . .  655.062 Gas Qellerator. acetylene. (; Hartmllll. . .  654.7!l1 Plunger elevator. J .  A. Dean. . . .  . . .  . .  . . . . . . .  654.8it-i Gas li.2'htmg bUl'ner. mcandescent. W. '1'. Sugg . 6!:4.!l27 Pneumatic dispatch tube, \V. Townsend . . .  . . . .  654JiOO C.as screen. C. J. Murphy .. . . .  . . . .  054 912 Pocket book. satchel. etc . C. Spler. . . . . . . . .  . . . . . .  6;')5,029 Gasolene motor. S. Messerer . . . . . . . . . . .  f);)4.996 Poke, anlmrtl, P. M. Gosselin . . . . . . . . . . . . . . . . . . . .  654,&89 Gate. See Shdlllg gate. Post. See Fence post. Lamp post. 
Genrllll!. chang-eable speed. C. A 1'ripp . . . .  655,133 Post hole dlglZer, J. L. Cates . . . . . 654.!l45 

ThiS work IS wl'ltten on a broad basis, and comprises 
in its scope a fuJI Illustrated deSCription witb detail s  of 
the progress and rnauufacturing advance of one of the 
most Important innovatIons of the times, contrlbuting 
to the p leasure and busll1ess convelllence of mankind 

The wake·upand management of Automobl]e Vehicles 
of all kInds is liberal1 v treated, and 111 a way that will be 
appreCIated by those who are reacbin� out for a better 
knowledge of the new era in locomotion 

The book Is up to date and very fully illustrated with 
varlQUS types of Horseless ('arriages, AutomobtJes and 
Motor Cycles, WIth detaIls of tbe same. 

LarKe 8vo. Abont 400 paKel!l. Very Fully 
I lIu8trated. 

mY Send for circular of contents. Generator. See Gas generator. Steam genera- Post hole digger. adjustable, C. L. Monroe. . .  654.00u 
GIO��·D. W. Hanna. . . . . . . . . ...... ...... ............ . GM,7aI P08��?:��.I����?�.����.:I:.�.���.I���. �:.�:.��:.�: 654,660 MUNN & CO. 36 1 Broadway, New York 
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1 Pot. See Coffee or tea pot. � )'"wer l1lClcbll1e. D. W. !teynard . . . . . . . . . . . . . . . . . . .  655,011 
Power trallsmlssion. A. Loomis . . . . . . . . . . . . . . . . . . .  654,fM);j 
Power transmlttlllg mecballlsm, W. H. Broad-

head.. . . . . . . . . . . .  . . . . .  . . . .  . . .  . . . . . . . . .  . . .  654,826 
Press. See Bahng press. Cotton press. Hay 

press. Pnlltlllg press. PUllchlllg press. 
Press bOX, O. B. Galbraith . .  . . . . . . . . . . . . . . . .  H55.0il 
Prllltll1� press, F. A. Burnham . . .  . . . .  . .  . . . . . . . . .  65-1.781 
Plllltmg surfaces. makmg-. C. A. 'l'rlpp . . . . . . . . . . . .  roa.l.14 
Puller. See Stump puller. 
Pulley. dl:fferelltlul. C. K SCl'lmgeour. . . . . . . . .  . 654,GB1 
PUI
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654.fi03 

����: �: ����1��1�1::: : : : : . : : : : : : : : : : : : : : : : :  : : : : : : . :" �.�fi 
Pump, � .  M. Wheeler . . . . . .  . .  . . . . . . . . . . .  . . . . . . . .  655 0:17 
Pump. duplex steam, H. L. Perrine. . .  . . 6<>4,918 
Pump for pneumatIc ttred wbeels, automatic, H. 
pu:p, �11

1
�1�n� 'f('E: BraY·mer:· · : : : :  . .  ' . .  : : : . : :  . . : . �:� 

Pump operatmg deVice. H. G. Johnson . . . . . . . 654.643 
Pump "peed regulator. J. M. D. Bland . . .  . . .  . . .  604.624 
Punchlllg and rIvetlllg macnllle, F. Rrune . . . 6.)4,708 
PunchIng or sbearmg chams. etc., apparatus for. 

J. W. Walle. . . .  . .  . . . . . . . . . . . . . . . . . . .  655.036 
PunchIng ruacllme. E. Graves . . .  . • .  . . • . . . . . .  . . . . .  65.1.074 
PuncbIng press. O. COl borne . . . . . . .  . . . . . . . .  . .  . .  654.607 
QUlltml' frame. J. L. Lamb . . . . . . . . . . .  . . . . . . . . .  655.0\14 
Rack. See Screen W Ire rack. Wagon rack. 
Rackmg beer. ll. W. Colby. . . . . . . . . . . . . .  . . . .  654.714 
ltadIOphony, Buyes & Cram. . . . . . . . . . .  ().)4.630 
ltmlway. aertal. H. Suter . . . .  . .  ti54 637 
Hailway carnage couplIng, Brooker & Ba1Iey .. . . . .  6.�.g.�� 
Ra!lwav cross tie. W. M. \Voudworth . . . . . . . .  654.820 
Railway. electnc. G. A. Lyncker.. . . .  . .  . . W4.H58 
Hallway system. CfllIdlllt electrIC. F. M. Ashley . . . ©4.586 
Hallway wbeel ltub Imer. Ii'. '1'. Hyndman . . . . . . . .  654,041 
Recorder. See Time recorder. 
Hefngeratlllg deVICe for centl'lfugal apparatus. 

E. G. N. Salelllu.. . .  . . . .  . 655.016 
RefrIgeratlllg machllle, McGill & '1'annett-

Walker. . . . . .  . . . . . . . . . . . . . .  . . .  654.789 
Refngeratmg machme compressor. H. Renno . .  655.120 
ReSInS, dlssolvmg. 14'. G. Klemsteuber. . . . . .  6M 046 
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Rmg. See Napkm I'mg'. 
Hoad constructIOn. wagon. C. W. Baker . . . . . . . . .  654,701 
Roller. See Sbade roller. 'l'ampIng roller. 
Hoofing. N. Daubach. . . . .  . . . . . . .  . . . .  654.717 
Hotal'Y eng-me. J!'. & T . •  1. Bezemer . . . . . . . .  . . . .  . .  654.500 
[{otary engllle, C. Llllton . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.17':> 
Hotary motor, V. ��. Lake .. . . . . . . . . . . . . . . . . . . . . . . 655.093 
SafelY Pill. \\' . S. Smith. . . . . . . . . . . . . . . . . . . . . . .  655.1ti6 
Sa.b cord !!Ulde. J. S. Clark . . . . . . . . . . . . . . . . . . . . . . (;54.874 
Satchel fastemng. G. Goerk . . .  . . .  . . . .  . . . . .  . 655.150 
Saw, J. l. Carutbers. . . . . . . . . . . . . . . .  ti[)q 05U 
Raw sharpelling macbme, L. 1 .  ft Ilstrup.. . . . . . . . .  654.829 
Suw �harpenll1g machme. H P. Schofield . . .  . . .  li54.R44 
Saw ,upport, H. P. Schofield . . .  . . . . . .  . . . . . . .  . 654.845 
Saw support and a-ulde, H. P. Schofield. . . . .  . . .  654.843 
�caffoldIllg. R. J. BUllgard. . . . . . . . . .  . . . . . . . 654.709 
Scale computlllg attachment, A. De VllbISS, Jr . . .  655,147 
Screen. See Gas screen. MlIleral screen. 
Screen wire rack. G. W. Reynoldson . . . . . . . . . . . . .  6:"4.fl71 
Scrubblllg machme. L. Anderson.. . . . . . . . . . . . . . . .  654.932 
Seal. � .  W. Brook. . . .  . . . . . .  . . .  . . .  . . . . . . . . .  . UM.�40 
Seal. snaD. II:. J. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . .  ro4.5!18 
Self cellterlllg pipe, rr. H. Kane. . . . . . .  . . . . . . .  . .  655,088 
Semapbore operating' mechamsm, J. Sboecraft . . .  654,851 
Separator. See Corundum separator. 011 separa-

tor. Ore separator. 
Separator. S. Bender . . . .  . . . . . .  . . . . . .  . .  &�5.045 
Sewmg machll1e, l utlhllJ!. It. G. \\'oodward . . .  655 143 
Sewmg macbmes. etc .. cabmet for, 1'. Kundtz . .  6a4.73fl 
Rhade roller bracket. W. E. Kearney . . . . . . . . . . . . . .  6.�.Ob9 
Shade roller, sprmg, E. Ii'. Hartshorn . . . . . . . . . . . . . .  6.14.893 
Shaft coupllng. 'l'. Ii'. Vallde�l'Ift .. . . . . . . . . . . . . . . .  655.136 
Shaplllg machllle. Steen & March . . . . . . . . . . . . . . . . .  654.857 
Shears. See 1'able sbears. 
Ships. means for reducmg skill frIctIOn of. E. 

LIndemann. . . . . .  . . . . . . . . . . . . . . . . . . .  654 65fl 
Sboe uppers, macbme for marking, P. E. �elby 655 rea 
Shutter fastener. H. S. Hlbb . . . . . . . . . . . . .  655.082. 655.083 
Shuttle bmder, C. 11'. Perham . . . . . . . . . . . . . . . . . . . . . 6,:'4.91,i 
SIgn frame. E. M. BII'sby . . . . . . . . . . . . . . . . . . . . . . . . . .  604.�o6 
Signal. See ElectriC signal. 
Signalmg deVice. J. L. Hall.. . . . . . . . . . . . . . . . . . . . . . . . .  654 . .,25 
SIphon. C. M. Brady . . .  . . . . . . . . . . . . . . . . . . . . . . .  tlM.597 
Rlate and coal sl'paratmg deVICe. P. F. Poor-

baugb . . . . . . . . . . . . . . . . . . . . . . . . . . .  655 .161 
SleIgh runner. attachable. J. E. Hobb.. . . . . . . . . . .  654.637 
Shdlllg gate. A. Mason . . . . . . . . . . . . . . . . . . . . . . . . . .  655.101 
Snow plow. M. Perreault . . . . . . . . . . . . . . . . . . . . . . . . .  654.fl70 
Soap. H. J. Lease . .  . . . . . . . . . . . . . . . . . . . . . . . .  654,740 
Spllldle. See Axle spmdle. 
��:g��;�: f:;:�h�J?:.I1A�e:{���I�����.I.� •. �:.�: .���: �:�?r5 
Spittoon. fountall1. A. W. Browne . . . . . . . . .  r . . . . . . . .  655,0':>1 
Sprmg. See Furlllture 8prmg. 
Sprmkler head. C. E. Smith . . . . . . . . . . . . . . . . . . . . . . .  li;)4.853 
Sprmkhn.lZ car. A. 'l'homas . . . . .  . . . . . . . . . . . . . . . . . .  655.129 
Stucker bJower governor. A .  Appelgate . . . . . . . . . . .  6&4.933 
Steam and explOSive eng-me, com billed. G. Palm. 654.761 
Steam bOiler, R. Scbeldier. . .  . . . . . . . . . . . .  � . . . . . . . .  655 018 
Steam boller, J. T. 1'urubow . . . . . . . . . . . . . . . . .  654.691 
Steam engllle, duplex. J. B. O'Donnell . . . . . . . . . 654,7':>9 
Steam generatmg and water heatIng deVIce, E. 

Detwiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.065 
Steam generator. J. Gtroux .. . . . . . . . . . . . . . . . . . . . . . .  6.�.888 
Steel. producllllZ. F�. M. Jobnson . . . . . . . . . . . . . . . . . . .  654,984 
StIcker Pill. H. WIlson . . . . . . . . . . . . . . . . . . . .  654.863 
Stockmg supporter. duplex. I. B. Khenert . . . . . . . .  655.154 
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Stool. extenSIble plano. W. H. Gmltty . . . . . . . . . . . .  654.887 
Stopper. See Bottle stopper. 
Stove IeI!'. W. J. Barber . . . . . . . . . . . . . . . . . . . . . . . . . .  054.776 
StUd. shlrt. P. H. Lettre . . . . . . . . . . . . . . . . . . . . . . . . . .  6.14.002 
Stuffing box, H. S. Durand . . . . . . . . . . . . . . . . . . . . . . 6M.881 
Stuffillg' box. Durand & McLe11an . . . . . . . . . . . . . . . . . .  654.882 
Stump puller. �. H. McCam . . . . . . . . . . . .  654.802 
SUP��::]e��l.

d
. 
ca�amenial

. �.
ac�: .�

o�.�
l��d: .�' . .  �. 654 856 

Surgical operatIng table, G. W. Hathaway . . . . . . .  654 832 
SwmlZ, J. Bowland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.77U 
SWitch. See 13:lectric SWitch. 
'lIable. See h Olllllg table. Surgical operatmg 

table. 
Table and seat. combmatlOn, E. Huether ... . . . . . . .  654.6.39 Table shear •• C. Seybold. . . .  . . . . . . . . . . . . . 654 925 
1'ack drivmg machllle. A. F. Pre!:'ton. . . . . . . . . . . .  1154.840 
Tampmg roller. J. W. �·Hzgera]d.. . . . . . . . . .  . . . . .  . 654 fl17 
'l'ele.IZTaph sounder. secret. G. H. Landgraf.. . . . . .  654 8:)4 
'1'elephone. electromugnetlc. A. Plecber. . . . .  &5,113 
TeleDbone line connectIOn counter. C. E. Scrtb-

ner. . . . .  . . .  . .  . . . . . . . . .  . . . . . . . . . 655.164 
Telephone line SWitchboard. F. R. McBerty . . . .  �)4.7.JO 
Telephone lIne sWltchboarrl. C. E. SCTlbner 654,U24 
'1'elepbone SWitchboard aoparatus, J. J. O'Con· 

nell.. . .  . . . . . . .  . . .  .. . . . . . . .  . . . 654.758 
Telephone SWitchboard Signal appliance, Mc· 

Berty & McQuarrIe. . . .  . .  . . . .  . 654.749 
Tel�g��ri;�ltcbbO

.��d.�
upel'�I
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ory �I.

gn
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l: � .. �. 654 747 
Telephone toll apparatus. F. It. McBerty. . . . . . .  654.748 
Tampermg �age. tool, A. J. Koegler.. . . . .  654.i9tj 
Thermostat and alarm CIrCUIt controlled thereby, 

H. G. Carleton. . .  . . . . . . . . . . . . . .  . . .  655.057 
ThIll couphng. H. J. Blerhart. . .  . . . . . . .  654 7()j 
1'bread cuttlll.lZ machme. J. B. Z. Dumais .. . . . . . . .  654,S80 
Ticket. pm. R. Gorton . . . .  . . . . . . . . .  . .  . .  651,62;) 
1'le. See RutJ tie. RaIlway cro�s tie. Wall tie. 
TJle, metlllhc roofing. L. H. Montro:!!!s.. . . . . . . . . .  654.!)98 
Time recorder. workman's. A .  Auf der Heyde . . .  655.044 
'1'lJ1 plate pHckmg box. J. G. Mcllwralth . . . . . . . . . 654 fI13 
TIre. C. G. & J. J. Roberlson . .  . . . . . . . . . . . . . . . .  654.919 
1'lre, cushIOn. O. P. Brown . . . . . . . . . . . . . . . .  655,049. 655.050 
'rue. cushIOn, O. L. I.each. . . . . . . . . . . . . . . . . . . . . . .  655,098 
'l'lre. vehicle. G. J. Keller. . .  . . . . . . . . . . . . . . . . . . . .  654.897 
TIres, formmg pneumatic. G. Rnad]er . . . . . . . . . . . . .  6.�.9OJ 
1'obacco leaf. treatment of. G. W. �collay . . . . . . . .  664.680 
1'ongs. H. Aiken. . . . .  . . . . . . . . . . .  . . . . . . . . .  654,Y31 
1'001. cornbmatlOn. W. K Rall'lgh . . . . . . . . . . . . . . . . .  6&5.007 
Tool bandle. H. R. Atwater . . . . . . . . . . . . . . . . . . . . . . . 654.i\88 
�'oy bank. C. Kempf.. . . . . . . . . . . . . . . . . . . . . . . . . . .  654.736 
'1'oy car. Ii'. H. Harns . .  . . . . . . . . . . . . . . . . .  654,b'28 
Toy muslCal lllstrument, R. Pitt . . . . . . . . . . . . . . . . . .  656,109, 
Tuy safe. J. A. Horton . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.6.'{8 
rl'race holder. G. Lau be. . . . . . . . . . . . . . . . . . . .  6.�4.f:i53. 
Traction engllle. H Grams. . . . .  . . . . . . . . . . . . . . . .  654.728 
'l'rclITIWay. portable. J. H Gardner . . . .  655.072 
r:rrallsfel' sbeet and compOSItlOn therefor. W. P. 

Dun Lany.. . .  .! . . . . . . . . . . . . . . . . . . . . . . . . .  655,067 
Trap. �ee Pigeon trap. 
rl'r<lp. 1'. H. 'l'uylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.928 
Treadle. E. Burke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R55 050 
rrrolley . ...... J Hogers . . . . . . . . . . . . . . . . . . . . . . . 65.).014 
Trolley wbeel. S. G. Reynold . . . . . . . . . . . . . . . . . . . . . 654.803. 
'I'ruck. lumber. H Welch . . . . . . . . . . . . . . . . . . . . . . .  655.I:i& 
Trunk banule. \Vllhlte & Hoyt . . . . . . . . . . .  655.0;;9 
11runks. etc .. attacbment for, P. H. Smitl.l . . . .  654.61# 
Truss. umbilical. H. C. Rash . . . . . . . .  655,008: 
Tub maklllg machmery. C. D. Ames . . . . . . . . . . . . .  654.822 
Tubu lar fabrIC and constructlllg same. F. WIl-

comb . . . .. . . . tlM.1J9.t 
Tuns or casks. deVICe for remOVlll.lZ pitch from. 

C. Ii'. Ii'. Koppm" . .  . . .  . .  . . . .  655 092 
Twme. machme tor mnking gras� J. J�att1Tl . .  655.097 
1'wme. macbme for makmg' grass, G. A. Lowry ti54.991 
Typewriter. F. A. Chalmers . . . . . . . . . . . . .  n:l4 H05 
TypeWrIter desk. M J. Haf2'ar. . 65.t.Y74 
Typewl'ltmg and computmJ! macbme, combmed. 

H. Marshall . . .  . . . . . . .  . . . . .  . . .  . . . . . . . . .  . .  . . . .  L04,m 
(Cont,nued on page 95/ 
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ElECTRICAL ��gu��dS 

ENG INEER ING  tions 

TAUGHT 
BY MAIL 
Electrical 
rl\�t: jt�Ie endorsed Thomas 
and otbel's. Catalogue free. 

ELECTR ICAL E N G I N E E R  INSTITUTE, 
Dept. A, 240 W. 23d Street. New York. 

THE whole history of the 

world is written and pic­

tured week by week in Collier's 

Weekly. So well written and 

so well pictured that it is now 

the leading illustrated record of 

current events and has the larg­

est circulation of any periodical 

in the world that sells for three 

dollars or more per year. 

On sale at a1l newsstands. Price 10 cents per 
eop�'. Sample copy free, Adrtress CO LLIER'S 
'-IV E I';K LY, 525 West 13th Street. New York City. 

Jf n�w Button 
T H E  BEST T H I N G  YET ! 

Is: simple and durnble, and can 
be put on Billi taken otl ,It wil l .  
N"otuing l ikt ' it in the  world. 
rl'ry a set ann be COllv\nced. If 
your dealer floes not keep them 
send 2.1c. to us for ,!oIampie lioz. 
'I'll E J.. .\: II. �l' P P I .  \' CO., 

S5 COllllUerclu] A " lOIlIH', 
UllighullltOIl. �. Y. 

SUBMARINE TELEGRAPH.-A POP-
ular article upon cable telegraplJi.ng. :::;C I  E N T I  ,,:rc A.\I· 
EltlCAN SLTPPLE-'I ENT I I :1-1-. Price 10 cents. .. 01' 81\1£ 
by MUlln & Co. and all newsdealers. 

Magneto for Gas or Gaso l i n e  Engine  I g n iters 
No batt�ries IIsed. Self-lubricating be:.rill�s. Oust 

and moisture proof. Brushes self-:Hljustil1J!. l\lale· 

�'�I� ��� \�:�:��n:S:,�:tf��
e
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G I UIH S G 8  .t: STEVE�S. Ro(·ld·ord, III. 

N I C K E L  
.AND 

Electro-Plating 
Apoaratus aDd Materiai. 

T B E  
& V a n W i n k l e  
Co .• 

S ,·"·arl,,. S . . J .  
1:l6 Liberty St., N .  Y. 

30 & :l2 S, Canal St 
Cbica.'!'(). 

The Ideal Hunting Shoe 
r.rb e  concentrated product of  tlfty 

bears of shoemaking skill. 'l'en inches 
cAf��, �o��

o
a�

s
a �Y�:�,

e
to�&gel�: s��:r 

cannot hurden. The best storm· proof 
shoe ever placed on sale for Klondike. 
millers. surveyufs, engineers, and any 
one requiring perfect foot prOlect iou. 
'l'bousund of pairs sold to satisfied pa· 
trOllS. lllu.s. Gatalnf]u.e Frf'C. 

�[. A.  s )[ ['r H  & :o;O:V, 
Manufacturers, 29 and 3 1 N. 
1 3th St., Philadelphia. Pa. 

N O W  R EADY. 

Gas Engine 
Construction 

By HENRY V. A. PARSELL.  J r. ,  Mem. A. I .  E lec. E n g . ,  
a n d  ART H U R  J .  W E E D ,  M. E .  

PROFUSELY ILLU�TltATED. 

Price, $2.50, postpaid. 
'[,bis book treats of the subject more from tbe stand­

point of practice than that of theory. 'l'be principles of 
�g�b���::ng

f
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a
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power engine is taken UJ). 
First come directions for making the patterns ;  this is 

followed by all the details of tbe meciJanical operation:s 
of finishing up and fittillg the castings. It is IJrufusely 
i l lustrated with beautiful ellgl'aving� of the actual work 
in progress, showing tlte modes or chuckillg', turning • 

g�rll�fy :bgwrn
n
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l
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Dimensioned ,,'orking dra"'iuflS give c1ea .. l y  
the sizes aud fOl'ms of tbe Vlll'ioliS det-nils. 

The entire engine. with the exception of the fly • 
wl1eels, is desiglled to be made on a simp:e eight·illch 
lathe, 'with slide rests. 
i�lJI:s ���il�!
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one can tl,lizure out I.be dimentions ot similar engines of 
otuer powers. 

Eve .. y i n u stration iu t lJ i s  book is nc,,' and 
�:��L� ali�:;�nlv��c�lr6n�:

g
e
e��1'csSlY fo r this 

ar Send for OircuU:t" oj Content.. 

M U N N  & CO. ,  Publ ishers, 
SC I E N T I F IC A M E R ICAN O F F I C E ,  

36 1 Broadway, NEW YORK. 

Upholstering apparatus. J. A. Staples .. • • . . • . • . • • • .  654.685 
u puult.ering-, tufted. A. Freschl .  . . . . . . . . . . . . . . . . . . . 654.886 
Upholstery. A. Frescbl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  054.618 
Urinal. W. Bunting. Jr . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . .  654,liOl 
Valve closing mecbanism, automatic, �. F. Van 

Vecbten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654,770 
Valve for batbing apparatus, m ixing and con-

t.rollinl!. \V. Buntin�. Jr .. . . . . . . . . . . . . . . . . . . . . . . .  654.602 
Valve fur engines. t!uvernor cut·otf, F. A. Large .. 005.OfJn 
Valve ruechanism . ..I:£. �'. V:lI1 Vechten . . . . . . . . . . . . . 654.771 
Valve operatilH! ineall�, waSte. \V. Bunting. Jr . . .  6.)4,tOO 
Valve reltef mecllall lsm, piSlon, G. R. Hender- .. _ . 

�:h���:�e��:������:p�·J���;
i
:!]. : : : : : : : : : : : :  : : : : : : : : : : : �:f� 

Vehicle. mOtor. H. J. Lll.WSUIl . . . . . . . . . . . . . . . . . . . . . . .  tiM,7!J7 
V ehicle. mOlor. H. W. Libbey . . . . . . . . . . . . . . . . . . . .  t.ia4.7-1J 
Vehicle spindle proteclor. B. F. Nickerson . . . . . . . . li54.";'&-/' 
Veneer package divider. G. A.  Guge . . . . . . . . . . . . . . . .  6.=)4.71-1 
Vessel drag brake. marine . .... \Vendler . . . . . . . . . . . .  ti55.1�O 
Viol i ll , J . ::;wen.'iull. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 .. .s.�9 
V iolin shoulder rest . .... Schmidl. . . . . . . . . . . . . . . . . . . .  fiM.ti7S 
Voting booth. folding, C. En�el't, . . . . . . . . .  . . . . . .  ti5·U.tti2 
�.�!!��:: �:�C\:I�� t�l�i����. l i.r.t.��, .�l .. . �:.��.g.���: : : : :  �:�� 
\\'a�!01I reach coupling. (J. \V. \Vhitebead . . . . . . . . .  W4.77:{ 
\Vall tie. H. �. Humes .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tif>-I.i·��{ 
\Yasblllg fibrou� mat erial. K KoppelmaulI . . . .  . . t).�.tiH 
\Vashll1g machine f0r beets. etc .. L. Hirt . . . . . . . . . .  tiM.7!I:J 
\Vutch maillsprinJ;! fa:stener. 1>. H. Cburcb . . . . . . . .  654,873 
\Vater elevat.or. pneumatic, .M. N. ScbautHeber- _ ... . ger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654. J64. 
\Yater t owel'. K I •. Sleek. . . . . . . . . . . . . . . . . . 65-1,814 
\Vater wheel. H. 'I'. Lawrence . . . . . . . . . . . . . . . . . . . .  t;54.li5-I 
WeedinJ;! device, t; . •  '. Marchant .. . . . . . . . . . . . . . . . . . . ti54,OO4 
Weighillg mechanism for refri6{erators. Dodds &. ,.. , . 

Robertson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.0Gti 
\VeldlllJ;!. C. (;. \\ Iborg. . .  . . .  . . . . . . . . . . . . . . .  ti5-1.SHI 
\\·ell . artesian or OIl . R. 11. Green. . . ti54.i2n 
\Vell, tube, A. D. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tj5'U�;;j 
\Vheel. See Bicycle wheel. Trolley wbeel. "Valer 

wheel. 
\\, indillJ;! macllinc. J .  C. Andersoll. .. . . . .  tifJ-l,f>S.j 
\\'indtl l i l l re!.!ulalor. II. K Scbult.z.. . . . . . . . . . . . . .  tro. 121 
Window SU lJport.. I. Paj.!e . . . . . . . . . . . . . . . . . . . . . . . . . . .  65:>.003 
\Vire of tubular shells of golel. reductiou of bol-

low, H. H. Uaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.500 
\\' ire stretcher. H. C. \Verner . . . . . . . . . . . . . . . . . . . . . . .  654.772 
\Vood cUll.inl! machine. I l indley & Harding . . . . . .  ti54.ti:t'l 
������g��·I�··���i�I���I.� " ' : : : : : : : : : : : . : : ' : : : : : : : : : :  . .  :�::J� 
\¥rench. (;.  8. Til ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f54,76 , 
\Vurtzilite metlloft alld product. ft. ;\1. Tbomp-

SOil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  loo. I:U 
\Vurlzilite. treatillg. H. M. Thompson .. . . . . . . . . . . . .  too.]00 
Y!lke, neck. H. Ooel'illj.! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f)i)4.9b8 
Zinc from materials COltl :tilling I'.inc. obtaining 

uXld and carbonale of. G. ltig-g .. . . . . . . . . . . . . . . .  li54.SO-& 

D ESIGNS. 
Automobile frame, G. '1\ Turner . . . . . . . . . . . . . . . . . . . .  3.�.O .. il 
Hadl!e . . J. Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  ;�l015 
Bell body, K. Steuerwald . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a:UH7 
Hox. covered, J. Leo. . .  . . . . . . . . . . . . . . . .  aa.O:�'; 
BUllOU. cuff. G. \·Vood. . . . . . . . . . . . . . . . . . . . .  3:{.UW 
Cbarging blOCk. 7.. K Llarkalow . . . . . . . . . . . . . . . . . . . . . .  :l:J.U:;S 
Clamp mem ber, J. &, II .  K Walter . . . . . . . . . . . . . . . . . .  33'(),2Ii 
Clot bes pounder. Levitin & ]{osen. . . . . . . . . . . . . . . .  ;{;{,U:';7 
Coffin handling b""k, A .  A ,  Jlallock . . . . . . . . . . . . . . . .  3:1,U:" 
Crank arm repair l ip. Liljegvest & Durant .. . . . . . . . 3;-{.0'2" 
Fireplace regulating plate, H. Pnllni l l .  . . . . . . . . . . . . . 3:HUO 
Fire pot. D. S. IUclJardsCll l . . . . . . . . . . . . . . . . . . . . . . . . . . .  aa.o;{f) 
Garment, bifurcated nelher. J. A. Scriven . . . . . . . . .  ;t:I.U'21 
Halldle bar member. I. Larsen . . . . . . . . . . . . . . . . . . . . .  ;):{.0'25 
Harness 100p • .  J. I" .  Hunoll . . . . . . . . . . . . . . . . . . . . . . .  ;t{.O'ZS 
Houk. garlllent. F I .  ( ; rant. . . . . . . . . . . . . . . . . . . . . . . . . . .  3a.om 
Knife. lL S. Harper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HB.o:·n 
Lamp holeler. electric. \V. Hoche . . . . . . . .  , . . . . . . . . . . .  33.0;{u 
Level case. ship's, Eo C. Akers . . . . . . . . . . . . . . . . . . . . . .  33,03� 
Listers, 8ubsoil allachlllellt fur corn or cotton. A. 

(;. Ne\\'lnall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,042 
:\-tattress link. wire. :Mclnt.yre & Nichols . . . . . . . . . . .  33.0;)j) 
Nut lOCK wasller. A. B. Beal l .  . . . . . . . . . . . . . . . . . . . . . . . .  33,{)22 
Pin. safety. A. Ull�feldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.l,OU� 
Plat.e. A. � Hig�ills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,oa2 
Stove. COOklll�. Kellnedy & Kink . . . . . . . . . . . . . . . . . . . .  3B.O�1 
Thil l couplinl!. al1l iratller. W. H. Pardee . . . . . . . . .  33.02";' 
Trousers banlo!er. R. R. \-Villiams . . . . . . . . . . . . . . . . . . . .  33.020 
Twistillg macbine "wide wire, thread, H. G. 

Beed e . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . .  " . . . . . . .  33.029 
\Vindow lock member, D. L. Harsbner. . 3a.oo:{ 

T RA D E  MARKS. 

Agricultural implemelll.�, Jane::wllle Hay Tool 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  34.007 

Boots and sboes. Barlon Brothers . . . . . . . . . . . . 34.968. :{4.!1ti9 
Boots. sooes. and leat.her. Hice & Hutchins . . . . . . . . iH,9t.ii 
Bronzing liquids. vlirnisb, and lacquer. A. Wul-

fing. . .  . . . . .  . . .  . . . . . . . . . . . . . . .  a4.9fl;� 
Candy, Rocbesler Candy \Yorks . . . . . . . . . . . . . . . . . . . .  ;{-I.9S1 
Cement. Portland. tiel·mall. A merican Portland 

Cement ""·orks . . . .  . . . . . . . . .  ;).I,9n5. 31.9Uli 
�ye waler, }l�. Nolzell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a4.UOO 
.'abrics. certain lIamed. Taylor & Lockett . . . . . . . . . .  34.!)6..;:' 
Fish in hermelically sealed t.ins. Alaska Packers 

AssoCialion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :-w.ms. a4.B7f1 
Germicides or di8illfectant�. }I'. F. Carlsoll.. . . .  . .  ;:W.989 
Gum, chewing, Meyer Brothers bum CompaIlY . . .  .14.US2 
Hats and caps, Bi l l  & Caldwel l. . . .  . . . . . . . . . . . . . . 34.9I:ili 
Medical compound. J. i\1. Cnllins . . . . . . . . . . . . . . . . . . . .  34.987 
Medical cum pounds. cerlain !lamed, Forbes & 

Coxe Drug Company. . . . . . . . . . . . . . . . . . . . . .  . .  34.!f.l2 
Noodles and vermicelli. \-V. Boehm.. . . . . . . . . .  :{4.980 
Paint powder, \V. D. \Varller. . . . .  . . . .  . . . . . . . . . . . .  34.994 
Photograpbic develfJpers. Firm of G. Genl1ert . .  ;{4.9i2 

k�it��5;
a
���, ����lli\�l n::����d }I� i'!'e�����eJ·�·cig·e & �.m;l 

Dolph PbarmaceuticHI Company . . . . . . . . . . . . . . . . . 34.988 
Rubber lZood�. certain named, Peerless Rubber 

;\-Ianufactul'illg Company . . . . . . . . . . . . . . . . . . . . . . . . .  34.97-1 
Rubb(1r goods, except dental rubber, druggists', 

Ideal Rubber Company . . . . . . . . . . . . . . . . . . . . . . . 34,!)7(i 
Rubber ho�e. Bowers l-tubber Company . . . . . . . . . . . .  :-U.97;) 
�heet.illgs and. drills. H. Norden . . . . . . . . . . . . . . . . . . . . .  34.9ti4 
Shoes. Lyons Shue Company . . . . . . . . . . . . . . . . . . . . . . . . .  34,970 
Stomachic and appetizer. certain namt!d, Merck 

& Compa1ly. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.fl8G 
Syringes. V. A. \\' ilhoft. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,977 
Telephones and telephone su pplies, Century Tele· 

pholle COllstruCt ion Company . . . . . . . . . . . . . . . . . . . .  3 .. t.973 
1'obacco. chewing. I{ucker & WiLlen Tobacco 

Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,983 
TOilet preparations and articles. certain named 

H .  Corneue & Company . . . . . . . . . . . . . . . . . . . . . . . . . .  ::W.991 
Vessels. J. F. Johnson & Company . . . . . . . . . . . . . . . . .  34.998 
W bisky. L . .McCormick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.984 
Wbisky. Taylor & Williams . . . . . . . . . . . . . . . . . . . . . . . . .  34.985 

LA BELS. 

.. EI Gato Grande." for cigars. cigarettes, etc., S. IJ. 
��Ilgel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.721 

., Eureka \Vhooping Cou:!h Remedy." for wboop-
illg cough relliedr. B. F. Spangler . . . . . . . . . . . . . . . .  7.722 . . Gold Bond Shot!s for )-1ell." for boots and sboes, 
J. B. Hunter Conlpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,71� . . ).ljnnekahta Mineral Water." for bottled mineral 
waler. Hot SprlllJ[s Rottling WorkE . . . . . . . . . . . . . .  7,720 

.. �avoy Hair Hestorer," for bair restorer. E. F. 
Smitb. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 7.723 

P R I N TS. 

. .  A Razorless Sbave." for a cbemical compound, 
Shavil1!! Cream Jlnnllfucturilljl Comoany . . . . . . . . . .  246 . . Cut No. 10, National Plat furnt C'ompllting Scale." 
for com pUling scales. Nallonal Computing Scale 
Compally . . : . . . . . . . . . . .  . . . . . . .  . . . .  . . . . . . . . . . . . . . . . .  249 

.. Cut No. I I .  National Plnt fnnn Computing Scale." 
for computing scales, National Computillg Scale 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2W .. Nervbrew." for carbonated beverages, A. Scblue-
t el' &, Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 245 

.. 'rile Nation's CHpit.al Wa�hinl!t()11 1>. V. Souvenir 
Playi ll5! Cards." for playing cardR. Waters Sou-
venir Comoany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  248 

•. Tbe \Vhite Pass nnd Yukon Houte Playing Cards." 
for playing cards. S. :\1. I rwltl. . . . . . .  247 

A pI'iuled copy Of the �pecifl:cation and drawing of 
any patent in the f01'egoin2" list. or any patent in print 
issued since 1808. will be furnisbeo from tltis office for 
10 cents. In ordering' please stntP tue name and number 
of the patent desired. and remit to -'hum &, Co .• 36] 
Broadway. New York. Special rates will be !!iven where 
a large number of copies are desired at, one time. 

Canadian patents may now be obtained by the in­
ventors for allY of the inventions named in tbe fore 
�oing Ii@.t. provided they are Simple. at a cost of $-&0 each. 
If complicated tbe COSt wil l be a little more. For fuB 
instructions address Munn &. Co .. , 361 Broadway, New Yorlt. Other forelP'Patents maJ' also be obtained. 
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i The Brunswick Cigar is now and always will be the best Cigar Look for i i for the money-consistent in quality, quantity and price. Try Arrow Head! 
; them once-you will  smoke them always. on Every i L!.ACO,B S,T �� �', JR; « CO., ,��_e.r.��!.��!�.�,t: and, �r� ,�ve�}!}:...-�/gar., , " " , , J 

P R O POSA LS. 

A n  Invention of Great Importance For Sale .  
An apparatus in very large demand, having l arge sales 
al l over the world. It canies a bandsome Pl'ot1t, and 
requhes but few simple tools fur its productiolL It is 
far away aheao of anything of its kind. and has no com· 
petition. This i!S a real challce for anyone wanting- to 
mallufaclUl'(� a cut. and dried article. Sel ls at about. $50. 
t 13���ltos ��i't�l<r,�;: cg��l��;;
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invention IS prl)bably patelltable. Comnlunica­
t ions 50t nct h�  c�)J}tidellt. iH I . H andlJook on Pa.tents 
sent free. Ulnest aJrencv for sec-uring- patellts. 

Palent.s taken th rougb :\1 UIlII &. Co. receive 
spec-taL noHce. without charg-e, ill tbe 

Sci�ntific Jfm�rican. 
A handsomely i l lustrated weekly. Lar!!est. cir· 
culatlon of any �ciellt it1(' .iourltal. Terms. $3 a 
year : fuur moltths, $1. Sold lly al l newsdealers. MUNN & CO , 36 1  Broadway. New York 

Branch Office. ti2;") F' St .. \VashiTlgton. D. C. 

I F  Y O U  S H OOT A R I F L E  
P'isto� or Shotl)wn. you'll make a B n l l ' s  
E y e  by sendinll three 2c. stamps for 
the Trleal fla'u(l·b()ok "A," 126 pageR 
FII.EE. The lat,est Encyclopedia of 
.A,·1IlS, P01(!ders, �11ot ancl J3'u.lle�. Men 
Lion SeIENTu' I C  A�IERICA:K. Address 

CO .• NEW HAVEN, CO"N .• U. S. A. 

It��� 
TYPE. W H E E L S .  M O D E L S  &. E)(PERIMENTAL WORK.6MAU.IMtHIN� 
NOVELTIES e. ETC. "EW -:0 6TENCIL WORKS 100 """SSAU IS! N.Y. 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCJE�TfFl(' .-\�IEH1C.AN SU PPLF;l\U-;NT 1 t "l3. 
Price 10 cents. For sale by l\J unn & Co. and all news .. 
dealers. Send for 1897 catalo,!ue. 

T U R B I N ES � Seud 1'0 .. Ci .. cu l a  .. ..
. 
ill ... 

J AS. L E F F E L & CO. �I)riugfield, Ohio, U. S. A. 

SPARGER 'S  W ELDING C��M;'
O
Tl!e

N
}!t<; 

to Borax. Manufactured in Virginia and Colorado. 
O. l. Bachman, Sole Agent, Drawer 771, U.oanoke, Va. 

A u'rOiUATJC illA (;H J N ERY BUILT 
to order. Uur faCilit ies and experience in t bis line are 
exce]Jtionally advantngeous. \Ve invite correspondence 
from invpntors of mechanical deV ices. 

0'1"1'. ilIEltt.' E N 'J' H A L E lI. COill PA N Y ,  
------

lncorpurateo, Baltllllore, '\ld. 
P)'i uting Press IU achiuist,!" wunted for England. 
American wages paid . .  Men havll1g had expel'ipnce with 
Campbell alld .)tiehle machines �iven preference. Ad­
dress PI'Lllting Machinery Co., Ltd., 15 Tudol' St.. Lon· 
dun, England. 

O .  L. . H O LOE:.N 
S 

1336 BEACH St. PHILADELPHIA PA. 

REGEALED- ' ICE MACH INES 
.S£[ FIRsT PA £ ( E.NTlnc. AMERICAN SLPT. 2 189�.  

Daus' "Tip -Top" Duplicator 
1 00 SHARP AND D ISTINCT COPIES IN ELACK 
FROM PEN AND 50 COPIES FROM TYPEWRITER 

N O  WAS H I N G, N O  PRINTERS' I N K .  NO STENCIL. Price, Complete, $ 7 .50. 
SENT ON TEN DAYS' TRIAL TO R ESPONSIBLE PA RT1ES 

The " TIP-Top" reproduces till: handwri�ing so �xct;elllllg-ly .faithful that copio:s dU]JI.kat .. d in BI!LCk 
Ink on Ihis Ilpp:lraluS :IrC Oftell t:tken for ordmary wrlllf'1l J.:lh;!rs and not. dlipliC:ltt'S. 

The Fel ix F. Daus Dupl icator Co.  ( l nc. I , 1 to 5 Hanover St. ,  N ew York 

��f��f V ArLfA irtpertEif
c
iUil ifs 

at Auctiou, to be beld on Tu esday, Sel.t. 4, 1 900, 
ut Om .. ' o'clock, P. M. at 43 Libel·t.y 8U:C.Cl, Ne\v 
York. Models and Drawings llOW on exlllbltlOH. Cat­
alogues ready A U!{ust 25th. 

The Standard. 

modds and -

Exp�rim¢ntal Work 
Inventions De,'eloped. 81)CcinJ IUachinery. 

E. V. BAILLARD, Fox B l dg.,  F ra n k l i n  Square, New York. 

1:�! a�'�ibo·���'���
I,",�i�:' Practical ELECTRICAL Engineering 
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I �. . \ I . , ' .. Chicago. Simple process. Large, profits. Cilrcula'rs !'ree. 

, . . ' . \ . I Barton Mfg. C o "  Dept. A. 338 B way, New York,  U. S. A. 

lllal1l1 fllcl Ol'Y Estahlished 1 761 . M ER ITO RIOUS I NVENTIONS LEAD PENCILS "OLOH I';D PENCILS. :SLATE . ,  . 
PENCIL� W RI 'l'i-tG SLATES STE�' [ Pl�N8 GO LD financed or patents sOld. outn!(bt. CapItal furmsh.ed 
PENS. IN'KS. PEl' \'IL CAS�� 'IN S lL\' EIl 

�
AN I� I � ! �g::J�g�.J:cri��'i:��1�1af

t
dfl'fc

e
t�l�e��ocu�·���

k 
��o�C:��� GO LD, STA'l'ION H R�' RUBBEH. GOUDS, H.UL�ltS. I bqndR sold. "\Ve trll11:sa.ct all h\lSil1f'SS 011 commISSion 

COLORS AND ARTISTS' MA 'I'EIUALS. I strict ly . No advance fees. PETER WHITNEY, 100 

78 Reade Street, - . - N ew York, N. Y .  _B_r_ou_d_W_"_y_._N_'
e_w_Y_o_'_'k_. __________ _ 

lUanl1factory Established 1 761. 
WANTED -il[A N COMPE'l'EN'l' TO PLAN. super-

• intend buildinJ.{ nnd operate a plant 
. for heating, tempering and jap�lUnillg light, flat. steel BI C I NCOM E spriug:--; in linge Quantities. Addre�s, with full partlcu. 

made OlVlNG PU8LIC KNTERTAINMt:l'\TS 
lars as to ability. givil"i.I'e�:r��,e.s��f���!b�eew York. 

in Churches. Flall:s.andThe-
atres ,,·jth MO'rION I'I(''TUHKS 
the new Grapho-AmpllplwDf.', 
MUSICAL and 'hlL:lng Combi· 
nation and Panoramie SIt're· V�e"'·II. ,GO to ,auo 

ness guide. etc., �39. 50 ��l
k
:I�.·�[���ti�i�:��:�ti�:�O:';dl sational subjects. just out. sent 

to examination. Write for catalogue and eopies or 
from exhibitors who are �.!KINO BIG MONKY with ourouUHs. 
IlNTEIITAlNIIlENT SUPPLY CO. Dept. ll.5G-'S 6th A'e. CIIICA�U 

or Agents wanted in foreign countries. 

N. Y. CAMERA EXCHANGE. 
50% Saved on all  makes of Cameras 

an:��c�U;�:��� t
o
:m��iI��·f:,�}:�!. 

Large assortment aiwa�'s on hand. 
De'velopi'H(I, P.,..tn f'im(l. etc . 

Photo supplies of every descl'i ption 
at lowest pr"ices. 

e- Send 2c. stamp for bm'octin :;:r:;;Z""" .... _ list. Address 
N. Y. CAMERA EXCHANGE. 1 14  Fulton St . .  N E W  YORK 

FO R SALE-;��:1i l{e�IU���r s:a
i
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e
�r��s 
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�:tt����� 

metal core boxes, etc., witll shop right. Patents also 
for sale. No experimental work- l'eudy to manufacture. 
Address LUUIS HECK. 35 N . J. It.ll. Ave .• Newark. N.J . 

GAS E N G I N E  CASTI NGS.  
1\lateria!:s and Blue Prints. WrIte for Catalog. 

PARS�JL I� & W EED, 1�9·1�1 West 31st St" New Y,'rk . 

ciII�.�!!�)rU�'�lg�mt 
& Supp.leK. write fOJ' catalog, «5 
ilJustrations, FKKEj it gives in­
formation for musicians and new bands. LY O N  & H EALY, 

II!! Adamo S�. CIIl()AGO. 

E-LE.·CTRICAL BARG�AIN MACH I N ERY l:iAI.,., ARC LAMPS . ' ALL-f<;INDS AND 5 1 � E 5  
OF DVNAM05,ENGINE.5 . MOTOR5 ETC 

C O R RE. S P O N D  W I T H  US TO B U Y  OR SE.LL 
THOMPSON SON & CP. /05 LIBERTY .57 N : Y.  

I N V E N TO R S' M E R CA N T I L E  B U R �AU. 
illanufactu .. e .. s and Introduce .. s of PATENT NOVELTIES. 

We have speCial facilities for the manufacture cf NOVELTIES and undertake to make models and the 
finished product for the market at reasonable {.. I'ices. Having offices in forei.2n countries as wen 8S in di1Jerent 
cities of the United Stales, our advantngp-s fo l' . h e  introduction of salablc novelties cannot be excelleo. 
We buy novelt.y I)ntents olltright or wi l l  sell t lJem on a royal:'y. No county 01' state rights bought. \Ve can 
tlnd a rfi\l\�i��g']tSrr�I��ijlN'TH!��iB\rIIEAH,ie32(fe�';!'��';1'�,�;�elka:;!;s f':.�.a'�a�rS�ax�. N. Y. 
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Tbese Cigars are manufactured under 
the most favorable climatic conditions and 
from tbe mildest blends of Havana to­
bacco. If we bad to pay tbe imported 
cigar tax our brands would cost double tbe tneY. Send for booklet and particulars. 

CORTEZ CIGAR CO., KEY WEST. 
� 

AND 
INSURANCB 

AGAniST' LOSS OR 
DAMAGE 

TO 
P�OPIlRTY AND 

LOSS '01'· UfB AND 

For Your Wife's Sake 
be in the �ocial 
swim and get tbe 
best of til P. modern 
conveyances a 
WI NT(JN 

M OTOR 
CARRIAGE 

No borse or  coacb­
man required. No 
danger, no hard 
work. Easy  to 

Price $1,200. No Agents. :.':,n::�e;�f..���"a1 
will. 'rbe first cost is nearly 0.11 the expense. Hydl'o­
Carbon System. Sbipments in 30 days. 
THE W I NTON MOTOR CAR R IAGE C O . ,  Cleveland, Ohio.  

Eastern Department, 120 Broadway, New York City. 

Jlutomobil¢ Pat¢nts 

Exploitation £ompanv. 
UNDERTAKES :-Tbe manufacture of Automobiles 

and Motor-Cvcles . . 'rhe exft.mination of Automo­
bile patents.' '1'0 en]i�t capital for the development 
of inventions. 

FURNISHES:-Specialists to .make thorou",h exami­
nations of patents. Experts to tl?st motors and 
automobiles. Opportunities to inventors to present 
properly their propositions to concern::i willing to 
consider and to uudertake the same. 

PURCHASES:-AII meritorious patents, licenses and 
inventions relating to motor-cycles. motors, gears, 
automobiles and their parts. 

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

2 7  Wil l iam Street, New York, N.  Y. 

BOXWOOD,  PARAGON and IVORY 
Scales, 
Meas� 

u ring 
Tapes, 
Chains 

and Band Chains. 
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KEUFFEL & ESSER CO .. 1 2 7  Fulton St., New York. 111 Madison St .. Chicago. 70s Locust St., St. Louis. 

CHARTE� Gasol ine Engine 
USEn ANY PLACE 

BY ANYONE 
FOR ANY P U R POSE 

Stationa ries. Portables, 
Engines and PIUUPS. 
ar State your Power Needs. 

A C E T Y L E N E  
DO YOU KNOW tbat the most Iigbt, least trouble, 
�f�:ttS�s�Obi�;rC�'� �. sif�

r
:.�.Rw Tir�,�OO&8�bl��: 

Write, inclosiul! 25 cents. for sample. 
STATE I,I);E 'I'ALU CO., Cbattanooga, Tenn., U. S. A. 

I F  YOU HAVE A SHOTGUN 
and use it  often, you know the barrel U leads "-the fric­
tion leaves a lead depost which causes UpitsJl and means 
expense. You can't stop the deposit, but you can re· 

�:n;et�� TOMLINSON CLEANER. ����o::g 
quickly all lead, rust or otber foreign matter. It won't 
Injure the barrel, as the brass wire gauze is softer thar. 
t��8��. g�
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fOOI. In gaUges�to20. Fit any rod. All deafer •. Price�l. 
Booklet free. .. Used everywhere in the ci1}iHzed world. I 

The G .  T. Tomlinson Co., 1 00 S. BakerSt., Syracuse,N.Y. 

I t itntifit �mtricau. 
NATIONAL STEEL TUBE CLEANER 

No Small Parts to Get 
Out of Order. 

Can be adjusted to exactly 
ftt inside of tube, com­
pletely removing all scale. 

Write jar price. 

H .  W. J O H N S  M ' F ' C  C O . ,  1 0 0 W i l l i a m  Street, N E W  Y O R K .  
BOSTON. P H I LADELPHIA. PITTSB U RG H . CH ICAGO. 

INVEST IGATE 
� THOROUGHLY 
EfORE YOU PURCHASE A TYPEWRITER. 

. �E 5MITH P�EMIER 
Jftll men! t;qur approval as It !ullt; 
meets requIrements at evert; point 

ART CATALOGUE FOR THE �KING. 
THE SMITH PREMIER TYPEWRITER Co. 

N,¥. U.S.A. 

1 J.1! Barclay St .. NEW Y O R K  
1 2 4 La Sal l e  S t . ,  CH ICAGO 
3 8  Bromfie ld St.,  BOSTON 
8 1 7  Wyandoile St., 

KANSAS CITY, MO. 
209 North 9th SI. 

ST. LOUIS, MO. 
432 Diamond SI.. 

PITTSB U R G H ,  PA. 
3 West Ba lt i more St . , 

BALT I MORE,  M D .  
5 3 6  California St. , 

SAN FRANCISCO. CAL. 
We will save you from 10 

to 50% on 'J'ypewrit.ers of ail makes. Send for Catalogue. 

Dainty Watches 
in colored enamels 
to match dress 
effects. 

Send for our "Blue Book" -free. 
THE NEW ENGLAND WATCH Co. 

37 Maiden Lane 149 State Street 
New York Chicago 

THi �Hfs KEROSENE 
and GAS Engine 

burlls K E R O SEN E cheaper 
and safer than gasoline. Auto· 

matico simple, reliable No 
electric battery or ftame used 
Perfectregulation.Belted or 
1��

e
��!rct�r�W:�tf:;g?�h��g� 

jng storage batterIes and 
all r;���! Po�lR:r:g��.· 

A. ll lETZ, 1 28-138 i\101"T ST., N£w YORk:. !\larkt & Co.,London,Hamburg,Paris 

Nehring's Multichromatic Ampliscopes 
(PATENT APPLIED '·OR.) 

By means of wbich over 100 distinctly differelll Lens combinations may be 
obtained, which eRn be applied to tbe Rectilinear or Anastiamat Lens of al lY Camera 
made. producinj;l; the following combinations: 

30 Lenses for Copying and Entarging from extreme low power to Ortbocbromatle, Multi· 
chromatiC and Monochromatic high power. 

�2 }ro
i
;tt�:i���I�S�!Si��1�rgi��ag��6�

l
g�6�f���l!�J����1��fl��:atic Combinations. 

10 C��
I
���tY��s.

Lenses. producing higb and low power, duplicating and Orthocbromatic 
6 OrtbocbrOlnntic Itay Screens as light, medium and dense. 
4 Focusing Glasses, Of low, medium, hhrb and Orthocbl'omatic combinations. 3 Projection Objectives for Bromide Rnlargements. 
1 Duplicating Device with all its numerous applications. 

The J .. en�es a.nd appliances by which tbe above iens combinations can be produced are 
placed in a neat case. - rl'he appliance is so exceedingly I;imple, that they can be used by the 
mo�t inexperienced. 'The len�es are made of the highest grade of OpUcal lZ"iass obtainable. 

Price per Set : 4 x i), $"'.00 i) x .". $8.00 6� x 8�, $10.00 
Photographic Lenses of every description. Send for Descriptive Circular S. A. 

U .  N E H R I N C ,  1 6  East 42d Street, N ew York. 
See editorial in SCIENTIFIC AMERICAN, July 21st. 

H I G HEST .EFFICIENCY 
attained' in the 

STOVER 
GASOLINE 

ENGINE 
The best i .  always cbeap­

est. Write jor p,·ices. 

STOVER E N G I N E  WO R KS ,  F R E EPORT, I LL. 

manuf actur¢rs' modds 
of every description made to order with prompt­
ness, preCision and economy. Model� of 'l'ypeset­
ters, rl'y

�
e\Vritin� Machines, Cash Reg1sters, Cyclo-

�
e
��del {i:t�c:l����� Cdoe�i���' :f;o: ��e���t't��ls 

k
��� 

machinery for any and every purpose. Correspond­
ence invited from those intending- to equip a plant. 

ttr lll",tmted ctrcular free. 

tb� Pratt 6J Wbitn�y £0.. Ijartford, £onn. 

TO M I N E  OW' N E R S You net"o a lIoJlJtlng Engine. You want the best, �trong(:st, safest, most up-to-date eugille that is llIade-the II!O�t our�ble 3nd yet the a t e s t  sa,"er of I :::'t:ntl for our free . and st.ate the size of 
t:�fd )�h�mWf�\t. mil;��� (�����sual�ld :I,�ks. Roth 
hoist. 6 to 150 H. . .,·.,,� __ i�'" 
�1�GI�eEi���!e4t21��I\� .• J��1��1;(t:��I.;��1?�Aill?;kI:� 

GERE GASOLINE ENGINES bIl S IMPlf,ST BOAT ENGINES MADE 
T'''''"!'i=r', =,Fij'ijirJ C LI B I N " ' OPEN BOATS - �m"'''''lNf GA6TIN66. BOAT t'RAMU 

q __ GlO.H.GERE Y"'"Ii."vNcHWM. 
NEW CAT FOR 4 STAMPS 6RANO RAPIDS.MICNIGAN. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur"s lIse.-The utilization of 110 volt 
p.lectric circuitR for small furnace wOl'k. By N. Monrne 
Hopkins. rrhis valuable article is accompanied by de­
tailed working drawings on a lal'ge scaJe, and the fur­
nace can be m:lde by any amateur who is versed in the 
use of t.ools. rrhis article is contained in SCIENTIFIC 
�g�E�\�%� il'fr';iNL�"J�:�AAfgi.J1.!�;y, &��

e
y��"

c
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or by any' bookseller or newsdealer" 

Using Natural Gas. 
( 'oal Gas, Producer 
Gas, and GaSOline di­
rect from the tank. 1 to 40 H. P., actual. 
The Springfield 

Gas Engiue Co. 21 W. Wasblugton �t. 
Springfield, O. 

" WOLVE R I N E "  
Gas and Gaso l ine  Engines 

STAT I O NARY and MARINE.  
"Wolverine" is the only reversible 

MarineGas Engine on the market. 
It is the Jightest engine for its 
power. Requires no licensed en· 
gineer . .dbsoZuL,ly saje. Mfd. by 
WOLVER I N E  MOTOR WORKS, 

12 lIuron Street, 
Grand Rapids, lllich. 

to 3% PER MONTH 
ABSOLUTE SECURITY 

OP PRINCIPAL AND INTEREST. 
Our customers are receiving- dividends of from 1 

to 3 per cent. monthly on such Slack as we havdle 
8S fiscal agent.s, also large protlts Oll the cash sell­
ing value of principal. If interested in safe. high 
W�gi�:�s �ia:biln�llr��s6m:A\�EkS.

d for our new 

DOUGLAS, LACEY & CO • •  

BA�\���clw::�!ll��e� lt��<£'1lw t8:�?'S. 

AUGUST I I ,  1<)00. 

SOLD EVERYWHERE. 
Williams' Shaving Stick, 2Sc. 
Genuine Yankee Shaving Soap, l Oco 
Luxury $having Tablet, 2Sc. 
Swiss Violet Shaving Cream, SOc. 
Williams' Shaving Soap (Barbers), 6 

Round Cake!', I lb., 4OC. Exquisite also 
for toilet. Trial cake for 2C. stamp. 

The only firm. in the world making a 
specialty 0./ SHA VING Soaps. 

THE J. B. WILLIAMS CO., Glastonbury, Ct. 

THE STANDARD MODEL. 
the very Latest and Best Four and �ix PA�RonP"e,' 

STEAM CARRIAGE 

Telephones, 
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prices. catalogue. etc., with testimonials 
and references. Estimates cheerfully 
furnished. Agents wanted. 
THE SIMPLEX INTERIOR 
TELEPHONE CO., 

43 1 Main St., Cincinnati, Ohio.  

For Turning " Axe, Adze. Pick 
Sledge, Hatchet, Hammer, Au­
ger, File, Knife alld Chisel Han­
dlcs. Whiffletrees, Yokes. Spokes, 
Porch Spindles, Stair Ba1usters. 
Table and Chair Legs and otber 
lrregu]ar work. 

Patented. P- Send jar Circular A. 
The Ober Mfg. Co .. 1 0 Bell  St., Chagrin Falls, 0., U.S.A. 

A bookful of hetps for paint users that 
shouid be read by everyone who pays for 
paint; mailed free. Tells all about 

Patton's SUll Proof Paints. 
Extra inducement and agency to dealers. 

... as.  E. Patton Co., 
227 L.ake St., 

Milwaukee, Wis, 

Scalos All variettesat lowe!o\t prlCes. Best Railroad 
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Sewing l-lachlnes, Bicycles, Tools. ele. Savll 

Money. Lists Free. CHICAGO ';l·A LE CO .. Chicago. Ill. 

JESSOP'S ST E E LTHB\�[r 
FOR TOOLS.  S AW S  E TC. 

W':!! .JESSOP '" SONS t:� 91 JOHN ST. NEW YORK 


