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It is n ot o ften t hat the p hotographer is ab le to 
incl ude within the field of h is camera such a 
notable and rep resentat ive gro up of our ship s as 
is shown in the front page engraving of this issue . 
The view was taken at the Brooklyn Navy Yard 
at the time when the North Atlant ic squad ron was 
c ompleting its last refit b eiore setting out for 
s outhern waters. All the ships had just received 
the ir new coat of white paint, and it m ust be con­
fessed that the ir peace -t ime color is infinitely more 
pic tures que than the dull, leaden gray under 
which they a re carrying out the grim d uties of war. 

It so happens that t his group of ships contains 
representatives of the princi pal types o f  our war­
ships-if we except the monitors and torpedo 
boats-and the vessels all b elo ng to what m ight 
be called the second era of construct ion in our 
new navy, embody ing as they do the experience 
which had been gathered from the behavior of the 
earl ier vessels. Perhaps the most striking feat ure 
common to all these ships,  and especially notice ­
able  in the "New York " and the " Brook lyn ," is 
their generous freeboard, the guns being carried 
well up above the wat erline. It is realized pretty 
generally  throughout the nav ies of the world that 
s eaworthiness is a prime requisite in a warship, 
and if anyone will compare the present ships with 
tho se built fifteen or twenty years ago, he wiII no­
tice that the guns, especiall y in the battleships, ar e 
now carried from one to two dec ks higher than 
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they were . The forward 12 ·inch guns of the 
" Iowa, " for instance, are 8 or 10 feet higher than 
those of the " Indiana, " which was built a fe w 
years earlier, and the y  fire over a spar deck which 
extends aft for two-thirds of the ship's len gth. 
The same improvement is noticeable in the 
"N ew York " as compared with the " Atlanta " or 
the " Boston." Here the upper or main deck is 
flush throughout the length of the ship, the whole 
of the main battery of six 8-inch gun s discharging 
over this-deck . In the " Brooklyn " the tenden cy 
to lofty freeboard is carried sti ll further, and a 
forecastle deck is added above the main deck, the 
forward pa ir of 8-inch guns firing above th is deck 
at an elevation above the sea of not less than 32 
feet. 

Now the highest recorded waves in an Atlantic 
storm do not run much above 2 5  to 27 feet, and 
consequently the line of fire o f  the forwar .-I guns 
of the " Brooklyn "  would be well above the tops 
of t he waves in practically any weather . It can be 
readily seen that if a duel took place in a heavy 
sea between the " Indiana," whose 13-inch guns 
are only from 16 to 18 feet above the water, and 
the " Brooklyn," six guns of whose main battery 
are 26 feet and two o f  them 32 feet above the water, 
the high freeboard ship would have an advantage 
that would go far to offse t her lighter ar mament . 
While i t  is true that there are more calm days 
than rough at sea , the advantage of havin g  shi ps 
that are ready for anything that comes :in the 
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'Ve feel constra ined to urge a ga in the necessity for 
t ile addit ion of more armored cru isers to o ur navy. 
The naval appropr iat ion bill  th is year is, we bel ieve, 
not yet p ast the stage w here it is poss ible for changes 

I to be made, and we are firmly conv inced that the inter­
ests of the country w il l  be served by the recons idera­

======================== tion of this very important quest ion. We th ink that 
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the b ill , as finally s igned by the Pres ident, ou ght cer­
tai n ly to include provis ion for at least two or three of 
this invalu ahle type of s hip. Even if they were to be 
i n cluded at the cost of some of the coast defense moni ­
tors already provided for in  the b ill ,  we are strongl y o f  
th e opi n ion that the n e w  program me o f  construction 
w ou ld gain in strength. If it is considered t hat the 
Illoni tors  are imperat ively needed, the appropriat ion, 
large though it alr eady is, sho u ld be increased to the 
ext ent necessar y for the construct ion of more of these 
serviceable ships. 

The fact that Spain has a fleet of 20-knot, heav ily 
armed and armored cru isers at sea, t hreaten ing to str ike 
at one of half a dozen ill lportant points, and capable, 
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ships and ten mon itors, mak ing a total of twenty ­
three heavily armored vessels , If any general cr it ic is m  
can b e  made o f  th is, our first l ine o f  defense, it is that 
it lacks in mobi lit y-that wh ile it is admirabl e for de­
fense, it is not capable of those s w ift moveme nts which 
at a cr it ical t ime ma y turn the fortunes of a campaign. 
The add ition of two or thre e 20 -lmot armored ships , 
however, would re mo\'e th b defe ct and r ender us cap �t­
ble of making a sw ift c(mcentration of powerfu l shi p s  
a t  an y des ired po in t, ei ther for at tack o r  defense . 
Such a fle pt distribu ted a mon g our seacoast cities and 
capable of qu ick assembl in g  would effectually d ispose 
of the bugbea r of bombardment by the enemy , 

It s hould be borne in mind tha t u nless prov ision is 
made in the present bi l l  for addi tional armored cru isers, 
it will probably be four years before we shall have any 
more of t hi s  class a float , One year, at least, wil l  inter ­
vene before the matter can again come up for consider-

Scientific American Supplement at io n, and it would pro bably take three years after au­
thorizat ion before they could be p ut in com m iss ion. 
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We cannot but feel t hat should t he changes sugge sted 
above not be made, our n avy of the year 1901 will be 
very ill balanced in its compos it ion. 

.. f ••• 
THE CAPE VERDE FLEET AND THE "OREGON." 

'Vhat is the probable dest in at ion of t he fleet o f  
armored cr ui sers and torpedo bo at destroyers wh ich 
recently set sail from the C ape Verde Islands ? Has 
it gone n orth to effect a jUllct ion w ith t he second d ivi­
s ion of Span ish ships now about to sail from the main ­
land? Is it  o n  its way t o  cru ise along o u r  northern 
coasts and i uflict what damage it can upon our less 
strongl y fort ified cit ies ? W ill it attempt to make 
Porto Rico and s helter itsel f ins ide the h arbor m ines 
and beneath the g uns of the fort ifications and await 
there the arr ival of the second squadron;  or, is it n ow 
off the coast of Brazil, strung out in scout ing ord er 
across the track of th e " Oregon," wait in g  to c lose in, on 
s ighting her, and crush the sh ip by the sheer force o t  
numbers ? 

There has been much fear expressed that the last is 
the move wh ich has been undertaken, and that, before 
any reinforcement s can reach her, the " Oregon, "  w it h  
her l ittle consort the " Marietta" and the unprotected 
"Buffalo" (" N ictheroy"), w ill find herself confronted 
by an overwhel m ingly superior force , It seems to us .  
however, th at, in spite of  the tempt ing op portun ity  
presented to get r id of  one  of  our  fo ur first -class bat­
tleships, the cos t of victory w ill app ear too great to 
warrant the atte mpt .  Leaving out of consideration 
the unarmored and unprotected " Mar ietta" and " B u r  
falo, " wh ich would only invite de struc t.ion by com ing 
within range of the l1- inch guns of the Span ish cruis­
ers, we th ink that the tremen dou s offensive and defen ­
sive powers of the " Oregon" should enable her to s ink 
one or two of the eneIllY and seriously c ripple the oth­
ers before she was s ent to the bottom, for it goes w ith­
o ut say in g  that no American flag w ill  ever be str uck 
in the present war .1 

The Spanish fleet consists of four cruisers: the" Cris-

tobal Col on , "  " Oquendo," " Maria Teresa " and " Viz· 
caya. " The first s hip is, we th ink, th e best of the four. 
and , taken all round,  is p erhaps t he llIost formidable, 
though by no IlH'an S the larges t, in the S panish navy. 
She is an Ital ian bu ilt sh ip of 6, 8 40 tons and 20 knots 
speed, and carries a compl ete belt from ste m  to stern 
of 6- inch Harvey ized steel, while above this  is a con­
tinuous armored redoubt o f  6 -inch Harvey ized steel 
wh ich protects a batter y of ten 6 -inch rap id-fi re guns.  
Above this again is  another battery of s ix 4' 7-inch 
rap id -fire guns protected with 2 -i nch plates and revolv­
ing sh ields ,  The heaviest armament consists of two 10 -
inch armor-p ierc in g guns  in  6- inch barbettes , T here is 
a secon d ary batter y of ten 6-pounders and ten 1 -pou lld­
ers. The three others are sister s h ips,  Two of them 
are fam iliar to residents of New York, the " Maria Te­
re sa " having lain in the North River dur ing the Grant 
dedicat ion and t he " Vizcaya " v is it ing th is port short­
ly after the " Maine " was destroyed. Each shi p is 
of 7,000 tons displacem ent and t wenty knots speed, 
w ith a 3-inch deck, 12 ·inch waterl ine belt and 1 0�f 
inches of steel p rotecting the heavy g uns. Each is  
ar med w ith two ll-inch g uns, ten 5 Yz-inch quic k·fire 
gun s, and fourt een 6 -pounders and 1-pounders. The 
three de stroye l's are of abo ut 400 tons d isplacement 
and 30 knot s spee d. 

Now, what has the " Oregon " to oppose to the fo ur 
cruisers (we will s u ppose that the " Buffalo " and t he 
.. Marietta " can ta ke care of the destroyers) in a battle 
upon t be h igh seas? To the two 10- inch and six l1·inch 
armor-p iercin g guns, whose total energy is 1 32, 000 foot­
tons .  she could re ply w ith four 1 3-inch armor-p ierc ing 
guns, with a total energy of 1 34, 500 foot-tons .  I n  add i­
tion to t his, if t he attack ing sh ips ranged on one s ide 
of t he " Ore gon, " s he coul d reply w ith four 8 -inch guns 
of 32 ,0 00 foot-tons energy, and if on two s ides, she could 
reply w ith e ight 8-i nch guns of 6 4,000 foot- tons com­
b ined energy, In abi l ity to p ierce the v itals of the 
ene my, it w il l  be seen .ou r sh ip has an advantage of 3 4, ·  
500 foot · tons over t he eomb ined Span ish fleet , In re o 
spec t of protect ion, the " Oregon " is even stronger than 
she is in heavy gun fire. To reach her 1 3- inch guns, 
the ll-inch shells of the enemy m u st penetrate at least 
1 5  inches of face-hardened Harveyized steel. To ge t 
i nto the engine or bo iler roo ms they must pass through 
18 inches of the same protect ion. N ow, the Span ish 
ll-in ch gun is barel y ab le to penetrate 1 5  inches of 
com mon steel at 2, 000 yards (the probable fighting 
range), and it can do thi s only if it str ikes at right 
an gles to the surfa ce of the target and if the steel plate 
is  of the ord inary qual ity , The " Oregon 's " s teel 
armor, however, is face - harden ed, and would eas ily 
break up or res ist complete per foration by such fe w 
shells as m ight str ike normal to the surface , 'V e  are 
now speakin g  of the vitals and the main gun pos it ions, 
and ,  tur ning to the Span ish cru isers, we find that they 
have only 107:; and 12 inches of an infer ior grade of 
armor (L e" infer ior to our Harvey ized steel ) to oppose 
to our 1 3-inch guns, wh ich are capable of penetrating 
20 inches of steel at 2, 000 yards. Now , these guns, be­
cause of their  excel lent protect ion, co uld fight for hours 
w ith l ittle likel ihood of being d isabled, and the ques ­
t ion ar ises what would become of the Spanish barbettes 
and waterline belts in the meant ime? Under the ex­
cellent marksmansh ip wh ich characterizes our gunners, 
it is safe to say that in a stand-up fight of an y durat ion 
the" Oregon " would d isable every heav y g un of the 
enemy and place her 1 3- inch shells in the v itals of every 
cru iser , 

There are other elements of strength and weakness, 
ho wever, wh ich must be cons idered. In the matter of 
heav y rap id-fire guns, the advantage wou ld be the 
other way, t he cru ise rs being able to open fire from one 
broadside w ith five 6 -inc h, fi fteen 5 Yz- inch and three 
4'7- inch rap id -firers. To this we could oppose from 
one broadside two 6- inch slow-firers . Tak ing the 
av('rage ass umed speed of fire per minute for each 
type of gun, the ene rgy of the metal thrown by the 
cru isers in one m in ute would be about 500, 000 foot­
tons against 10,000 foot-t ons for the sl ow -firers o f  
the " Oregon. " The effect o f  th is awf ul ha il o f  burst­
ing s hells would d epend upon the accuracy of the 
Span ish gunners and the part or parts of the 
" Oregon " against wh ich i t  was direct ed ,  It wo uld be 
harmless aga inst the 17- inch bar bettes, the 1 5- inch 
turre ts or the 18- inch belt ,  If it were directed against 
the th in plati ng beneath the 8- inch g un barbe ttes the 
guns would, of course, be put out of act ion , The 
real danger would be that it wou ld be a imed at the 
unar mored ends of the vessel b eyond the armor belt, 
which would be blown away and ad mit  water abo ve 
the protect ive deck, throw ing the sh ip off an even 
keel and interfering w ith the work ing of th e main guns. 

The greatest dan ger, ho wever, to the "Oregon " 
would be from the ram, and it is probable that the 
s wift cru isers would close in from oppos ite s ides in th e 
effort to deliver the fatal blow before they had them­
selves rece iv d a mortal blow fro m her po werful guns .  
It is certain she could be sunk b y  these tactics, but it 
is more than pro bable that s he would crip ple all of her  
antagonists and eventually take one or more o f  them 
w ith her to the bottom , 

Unless the Spanish naval authorities are criminally 
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ignorant of the fighting powers of o ur individual ships, 
th ey already foresee that the sinki ng of t h e " Oregon " 
wo uld be a worse than fruitl ess victory, and would 
cripple their first line of bat tle  be yond - al l f uture hope 
of meeting our fleet s uccessf ully in a general engage­
ment. There would be not hing left for the crippled 
ships b ut to get home to the dry dock as best they 
could , and it wo uld be mon ths before Spain would be 
ready for active operations. 

All the probabili ties po int to a c ombina tion of the 
late Cape Ver de squadron with t he home squadron 
w hich i s  ga thering at Cadiz. This w ill probably in ­
cl ude the bat tleship •• Pelayo, " 9 ,000 tons;  the ar mored 
cruisers " Carlo s V. , "  9 ,23 5 tons ; the " Cisneros, " " Cata­
l u na "  and " Astut'las, "  7, 000 tons, three sister ships to 
the "  Vizcaya;" the protected cruisers "Alpho nso XIII. " 
and " Lepanto, " 5 , 000 tons ; and the two recons tr ucted 
i ron battleships " N umancia " and " Vitoria, " of 7, 300 
tons, which have been re-engined and armed with mod­
ern rapid-fire batteries. Not all of th ese ships are i m ­
mediately available ; b ut from a caref ul co mparison of 
foreign references to their cond ition, it looks as tho ugh 
they wo uld be ready for sea in two or three weeks. In 
view of the great streng th of our fleet, it is not likely 
that Spain will Rend o ut her ships to be beaten in de­
tail .  A caref ul review of t he situat ion leads us to 
believe that, if we do not take the initiative, Spain will 
sen d a modern armada of some thirteen warships across 
the Atl an tic within the nex t t hirty or for ty days.  

It would be a formidable flee t of thirteen ships; but 
with the memory of Dewey and Manila fresh in o ur 
minds, we have no misgiving as to the result. 

TO OUR SCIENTIFIC AMERICAN SUPPLEMENT 
SUBSCRIBERS. 

We feel that an apology is d ue to those subscribers 
of the SCIE�TIFIC AMERICAN SUPPLEMENT whos e 
copies of the Spec ial Navy Edition may have put in 
a belated appearance. 'When we arranged to bri ng 
out the Navy Special as the regular edition of the 
SUPPLEMENT, we did not an ticipate that the edi tion 
would create the extraordinary de mand w hich has 
arisen. In sp i te of the fact, however, that w e  had 
made what we considered ample provision for an in­
creased sale, t he demand at once ran far beyond our 
expectations;  and thi s fact, cou pled with the unusual 
s ize of the edition, the preparation of t he map, and the 
rlesire on the part of t he editors to collect the very 
latest an d mos t  exact information regarding t he navy, 
is ans werable for a delay which, much to our regret, 
our best effor ts have been unable to prevent. 

Our readers may be in terested to know that, jud gin g 
fro m the inquiries which come i n to this offi ce, p ublic 
i nterest in t he navy is not l i mi ted to any one section 
of the country. Fo r s Ollie years many have thought 
that outside of the Eastern S tates there was little 
concern in the b uilding up of our new n avy. It ap ­
pears, however, from the c Oillm unications which we 
have received from the Pacific coast, the States of 
the middle \Vest and from the Sou th, that the whole 
coun try is earnestly desirous of get ting reliable in ­
formation concerni ng our first line of defense. 

...... 

THE NEW YORK ELECTRICAL EXHIBITION. 

The exhibition opened on Monday evening, May 2, 
at the l'Ifadis Oil Square Garden, and was crowded with 
i ntere3ted visitors an d guests, w ho lis tened to the 
opening address by the Hon. Chauncey M. Depew 
wi th eager at ten tion. Mr. Depew spoke of the mar­
velous development in the ind ustrial applications of 
electricity, introducing many h umoro us and patriotic 
e pigrams, and,  finall y, concl uded by stating t hat he 
wo uld fire a Spanish g un by a wireless telegraph sys ­
tem, which is one of the latest develop ments in electri­
cal science. The experi ment was s uccessfully done, 
and o ut of a Sims pneum atic  d ynami te gun were shot 
portions of American and C uban flags. He t hen ill us ­
,trated how the " Maine" was blo wn up by exploding a 
:miniat ur e  bomb in the fo untain in the center of t he 
ihall,  by a direct circuit, whi ch threw up in the air a 
mi ni at ure model of the vessel. But, s ince the opening 
night, t he bomb is exploded regularly, fo ur or five 
time 3  a day, indirectly througb the wireless telegraph 
system, and is rather puzzling to those who do not un­
derstand it. We have had an opport un ity o urselves 
to make t he explosion , which is very e ffect ual and cer ­
tain. Briefly, the electrical waves passin g through the 
air ca use the coh ere I' located near the fo untai n to close 
its re lay, which p uts into operation a local battery cir­
cui t, and heats the bomb f use to redness, when the 
bomb immediately explodes. 

President McKinley, f rom the Whi te House, a tWash­
i ngton, sent a congratulatory telegram which was read 
b y  Mr. Depe w, and at 8 : 47 p. m. the President pressed 
the key at Was hi n gton which opened the exhibition. 
Vice President Hobar t sent a mes sage by telep hone 
whic h was recorded on a p honograph cylinder as de­
livere d an d then repeated during the even ing by the 
p honograph. 

On the main floor of the hall may be seen n u mero us 
forms of heavy electrical apparatus, s uch as large dyna-
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mos fo r electrical railways, p umping outfits, electrical 
heating apparatus and the practical application of elec­
trici ty for uses of the household, including automat ic 
e lectric elevator s, el ectrical cooking utensils, hair curl · 
ing irons, soldering irons, la undry irons , e tc. There 
is also a novel display of the use of elec tricity for trans­
por tation p urposes, s uch as  fo ul' different kind s of el ec­
tric vehicles operated by the storage battery system, on 
one of which was the placard that it had traveled 3 ,000 
miles. 

The bodies of most of the vehicles were capacious 
and of the piano- box plan for the purpos e of providing 
sto rage room under and beyond the seats fo r the driv­
ing battery, b ut o therwise their appe arance r esembled 
that of an elegant v ictoria, s urrey, trap, cab or a cov­
ered dry goods delivery wagon. One noted departure 
from these expe nsive styles is a carriage which has 
three wheels, the sin gle front driving wheel bei ng 
abo ut three f eet si x inches i n  d iame ter and carrying a 
frame on each side for the s upport of the storage bat­
teries as well as the motor. The pi nion of this motor 
gears in to a cog rack near the periphery of the wheel, 
at which point the power is applied. The promoters 
claim that thereby there is not so lUuch leverage to 
overcom e as when the power is applied ;to the axle. 
The con troller and steerin g handles are hinge d to t urn 
one side when the occ upan t e n ters or departs fro m the 
carriage. The front wheel s upport ing the batteries  
presen ts a very queer appearance and would, we thi nk, 
be likely to frigh ten homes. But, on the score o f  
e conomy,  i t  is  an interesting ap plication o f  electricit y  
and m ay beco me pop ular. 

Near this :display of electric carriages is a full  sized Ste­
phenson electric street car, running on a track raised 
three fee t from the floor and abo ut fifty feet long, 
showing the co mplete construction and working of the 
underground trolley sys tem as no w adopted by the 
New York Metropolitan Street Railway. It is most 
effective in showing the prac tical possibi l ities of this 
system. 

At the east end of the hall is a beauti ful model 
twent y-five foot electric launch, which has the s torage 
batteries a nd motor under the floo t', and i s  furn is hed 
w ith six very comfortable chairs and a table. It might 
be te nned a new form of house boat, so handsomely 
and conveniently is it equipped. Nothing but the 
stt'ering wh t'el in the bow indicates that  there is  an y 
machinery about it. 

There is a large exhibit of mammoth s torage bat ­
teri es, now so generally used in electric l ighting plants. 

In the north basement are t h:'ee types of gas-engine­
driven dynam03, for lighting purposes , which demon­
strate their economy over stea m and adaptabili ty for 
local lighting plants. These we shall al lude to at so me 
f uture time. 

In one of the upper r OOlllS of t he b uilding is arranged 
a very novel exhibit of the application of Mr. D. McFar­
land Moore's novel plan of lighting by means of vac uum 
t ubes. He has arranged a room about 20  feet long by 10 
feet wide to represent the interior of a small chapel, 
having an altar and organ at one end and p ews on e ach 
side of a center aisle. There are eight Gothic arches, each 
one having electric luminous vac uu m  t ubes formed to fit 
the curve of the arch, while one long t ube made in  t wo 
par ts extends the length of th e chapel under the ridge 
of the supposed roof. The lighting gives one the im ­
pression of twilight ; it is bright enou gh to read print 
by, ye t very soft, pleasan t and agreeable. This, no 
doubt, is one of the attractions o f  the exh ibi tion. In  

THE AMERICAN ISLANDS. 

Mr. Alexander D. Anderson has an article in The 
Review of Reviews, in which he gives ex act  data re­
s pect ll1g the ownership of the is lands off o ur Atlantic 
coast. 

No.!)f 
Islands. 

Spain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
American republics . . . . . . . . . _ . .  . ................ 1 
Great Britain . . .. . . . . . . . . , ...... ,........ .. 54 
France ... ... . . . • . . . .  . . . •  . . • . . .  .... . . . ........ 3 

Netherlands............ . . .. . ............... .... 5 
Denmark .. . . . . . . . .. , ......................... 3 
United States.... ... . . . . . .... ...... .... ....... 0 

Total .............. .......... .............. 68 

Area Sq. 
Miles. 

39,562 
26,247 
11,570 

1,103 
434 
223 

o 
81,140 

The above co mpris es simply the island s  large enough 
to be named in atlases or cyclopedias. Looking at this 
list, it is  a musing to recal l the position taken by for­
eigners that the United States have no right to desire 
a tra nsfer of any of these islands to her con trol, no 
reason to look askance at this line of foreign and 
always hosti le possessions, and no interes ts that make 
these islands necessary to us! The question is often 
asked, \Vhy is there so much h os tile feeling among 
Americans toward Engl and? and the answer is p !ain 
eno ugh. Great Bri tain is the o nly nation that is ar m­
ing herself again st this co untry. We consider h er 
co urse in this respect foolish , and one that she will 
pay a heavy price for so me day, whate ve r  the cost lllay 
be to us. It is, however, consis ten t with her polic y iu 
other parts of the globe and one that has led to great 
dis turbance. Some comprehension o f  the dangers of 
such a co urse see ms to have come to Lord Sal isb ury, 
who said in def ending his policy in China : "I be ­
lieve there is danger i n o ur public opinion of a reaction 
to the doctrine of thirty or forty years ago, when it 
was tho ught that it was our d uty to fight everybody 
and take everything. I think that a very dan gerous 
doctrine, not  merely because we would thereby excite 
o ther nations against us-and the reputation we now 
enjoy in Europe is not by any means pleasant or ad ­
van tageous-bu t because there is a m uch more seri ­
o us danger of overt axing o ur s trength. However 
s trong we may be, there is a point beyond which our 
s trength does not go. It is courage and wisdom to 
e xert that s trength to its attainable limit, b ut madness 
and r uin to pass it. " As we see the si tuation on this 
side of the Atlantic, t hese words are per tinent to the 
co urse of the English in fortifying her islands. 

The s ubjec t of Mr. Anderson's article is the American 
republics, says The Army and Navy Jo urnal, and he 
s hows t hat in Jan uary, 1800, ours was t he only re­
p ublic in the new world and its area was only 5 per cent 
of the s urface of the two Americ as, or, as he calls 
them, the three Americas. Sp ain held 7, 028, 628 sq. m., 
or 45 '7  per ce nt ;  Great Britain, 3 , 719 , 109 ,  or 2 4'2 per 
cent ; Port ugal, 3 , 209, 878, or 20 '9 per cent ; United States, 
827, 8 44, or 5 '4 per cent;  Russia, 577, 390, or 3 '8 per cent ; 
France, 29, 3 52 ,  or 0 '01 per cen t; Netherlands, 433, or 0 '0 
per cen t ;  Denmar k, 223, or 0 '0 per cent. Total, three 
Americas, 1 5, 392 , 8 58 sq. Ill. Spain's folly has lost to her 
nearly 7 , 000,000 sq. Ill. of her colonies, every mile of 
whic h has been republicanized, and n ow the distribu­
tion is : American republics, 1 1, 632, 426 sq. m., or 7 5 '6 
per cent ; Great Britai n, 3,626 , 3 52, or 23'6 p er cent ; 
France, 47, 800, or 3 per cent ; Netherlands, 46 , 49 4, or 3 
per cent ; Spain, 39 ,563, or 2 per cent ; Den mark, 233, 
or 0 '0 per cent. Total, 15 ,392,8 58 .  O u r  own growth has 
been from 827, 8 44 to 3, 602, 990 sq. m. ,  or from 5 '4 to 
23 '4 per cent of the whole. 

.an ad join ing room to the  chapel is a working model of .. • • , • 

the third-rail system as applied to s team railroads. ' NEW TRANSATLANTIC RECORDS. 

Th ti· practica l w orking of wireless telegraphy as at The magnificent flee t  of liners that carry on the 
pre sent perfected is one of the c uriosities and novelties transatlantic traffic are steadily red ucing the time 
of the e xhibition. In a glass case on one side of the w hich it takes to pas s from the old to the new world . 
hall is placed a storage battery an ti the transmitting The great fe at of the North German Lloyd steamship 
instrument automatically operated by an electric motor "K'li ser Wilhel m del' Grosse," of last a ut umn, when 
and a switch wheel ar ranged to make the Morse alpha- she crossed at an average speed of 22 '35  knots, still 
bet si gnal of N and Y. The ind uced current fro m the stan d s  unchallenged ; b ut s ome ,remarkably fas t all 
induc tion coil is, at these in tervals, discharged between day r uns have since been made, one by this same ship 
the ball terminals ,  and coi ncide nt with the discharges and the o t her by the " Lucania, " of the C unard line. 
one hears the ri nging of an electric gong o n the op - The latter vessel was queen of the seas previous to 
posite side of the hal l, abo ut t hree h undred feet distant. t he arrival of the " Kaiser Wilhelm, "  having an average 
Wires connect each instr ument to the eart h, b ut there ho urly record for the whole tri p  of 22'01 knots. This 
is no connect ion thro ugh t he air. We were infor me d  was ecl ipsed by the Nor th German Lloyd s hip when 
that preparations are bein g made to send signals from she maintained an average for the eastward trip to 
the tower of the building to a receiver locate d in Jersey Southampton of 22 '3 5  knots. Abou t a month ago the 
City, abo ut five miles distant, and s hall hope to be " Luc ania " eclipsed all previo lls records by maintain ­
able to record the s uccess of th e experi ment .  ing 22 '92 knots o n  a n  all-day's r un, and this has now 

The New Yor k  Telephone Company has a model set been surpassed by the Ger man ship, which on its last 
of cabinets and exchange installations, w hile at one wes tward trip maintai ned an average s peed of over 23 
side is w hat is called the " theaterphone, " a series of knots for one whol e day. 
telephones connected to differen t t Heaters, by which .... , • 
one can hear the performance by telephone, a trans- 'l'HE St. Petersburg correspondent of The Ti mes 
m itte l', of course, being loc ated on the stage. writes, stat ing that he has had an opportunity of in -

The exhibi tion will remain open afternoon and eve ll- specting t he first through train de l uxe to be dis­
ing till May 31. It sho uld attract many visi tors, as patched direct to Tomsk over the Siberian line,  w hich 
th ere are many interesting and inst ructi ve e xhibits. in a few years more will r till right on to Por t  Art hur. 

• '.' • It is, he states, composed of foul' splendid cars built at 
Record from Honolulu Broke n. Moscow and fitte d with all the latest improvements 

The steamer " Mariposa " arri ved at San Francisco and conveniences, incl uding an open saloon, a dining 
May 3 from A ustralia and Honolu lu. S he broke the car, a bath room , a li brary, telephones, elec tri c hght ­
record fro m Honol ul u, making the trip in five days and ing, re fr ige ra tors a n d  v en ti lating app ar atus, a piano, 
twenty-three hour e. : and means of gymnastic exercise . 
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308 
AN IlIPROVED ROTARY ENGINE. 

An easily reversible, simple and compact rotary en­
gine is that which has recently been patented by Reu­
ben P. Jarvis, of Smith Center, Kansas. Mr. Jarvis' 
engine, of which we present perspective and sectional 
views, consists of a cylinder in which a piston is eccen­
trically mounted, the peripheral surface of which is in 
contact with the cylinder at a packing held in a recess 
of the cylinder and adj usted toward the periphery of 
the piston by two wedges which slide upon each other 
and are controlled by two set screws. The piston is 
provided with a number of piston heads, as shown in 
the lower illustration, all pivotally connected at their 
inner ends with a crank arm secured on the shaft. 
The piston heads extend through slots in the rim of 
the piston and are fitted to slide in trunnions mounted 
to rock in bearin:;rs attached to the piston. On each 
trunnion is secured a packing for making a steam-tight 
contact join t be t ween the ab utment and its trunnion. 
The packing is provided with a casing fastened to the 
t.runnions and contain ing packing plates fitted upon 
the side faces of the piston head, and engaged at their 
outer surfaces by bars pressed up against the packing 
by set screws working in the casing. By this arrange­
ment the engineer is enabled to screw the pack:ng 
plates into firm contact with the piston heads, thus 
preventing the leakage of steam past the abutment 
into the open piston. 

On opposite sides in the heads of the cylinder two 
sets of ports are most ingeniously arranged. The valve 

JARVIS' IlIPROVED ROTARY ENGINE. 

shaft of each set of ports and that of the main steam 
inlet port are provided at their extremities with gear 
wheels which mesh with a central gear wheel mounted 
on the outside of the cylinder, as shown in the upper 
engraving. To the main steam inlet valve a handle is 
secured which, upon being turned, causes the gear 
wheels to act simultaneously upon their valves, and 
enables the engineer to place either set of ports in con­
nection with the main steam inlet port. An easy 
method of reversing the en�dne is thus provided ; for, 
by merely turning the handle from left to right or from 
right to left, as the occasion may require, the engineer 
can disconnect the actin g  set of ports from the main 
steam inlet port and place the latter in register with 
the other set of ports, causing the piston to revolve in 
the opposite direction. 

The engine is either simple or compound, using as 
many low pressure cylinders as the steam pressure 
justifies. At the instant the steam begins doing ex­
pansive work in  a low pressure cyl inder it has the ad­
vantage of the greatest mechanical leverage and the 
greatest piston head area to work against, while its 
pressure is at its highest point in the particular low 
pi'essure cylinder in which it is doing work. The engine 
is easily reversible and runs equally well in either 
direction. It is simple, compact, of durable construct­
ion and easy of access ; all parts of it being adj ustable 
from the exterior. All lost motion In the bearings and 
steam packing is taken up automatically, if need be, by 
means of caps upon cones, and wedges upon plain sur­
faces. These adj ustments it is claimed keep the en­
gine absolutely steam-tight and also serve to distribnte 
all strains and wear equally throughout the engine. 
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They also keep the engine in line. Another feature of 

these adj ustments is the fact that nearly all the wear is 
taken up by them, so that when worn out they may be 
replaced by new ones, thereby making the engine very 
lasting. The inlet and exhaust ports can be made very 
large without materially affecting the efficiency of the 
engine, making one of the simple type a very high 
speed engine. An engine of the compound type can be 
geared to the transmitting journal, bevel or pulley for 
either speed or power. The engine is easily lubricated 
by any modern method, has direct connecting facili­
ties and has no working valves. Having a continual 
flow of steam it is easily governed and could be made to 
do automatic expansive work. It can be provided with 
auxiliary ports and valves whereby any or all the low 
pressure engines can be made to do high pressure work 
at any time. Owing to the construction of the engine, 
the steam can be easily and comparatively inex­
pensively superheated while exhausting from a higher 
to a lower pressure cylinder, by specially devised 
means for that purpose. 

. ' . '  . 
Koman Fever. 

The superstition that Rome is an unhealthy place to 
live in is discussed by Mr. W. J. Stil l man, in " Old 
Rome and the New. " Mr. Stillman has lived in Rome 
so many years that his j udgment on this subj ect may 
be accepted as of great value. He states that the su­
perstition as to the sanitary condition of Rome runs 
back into the dark ages, but is unj ustified by any sta­
tistics. He says that in a residen ce of nearly a dozen 
years in the aggregate and extending over a period of 
thirty years, he has never had a single serious illness 01' 
a case of typhoid or malaria in his family, nor among 
his acquaintances has he ever known one-half dozen 
cases of intermittent or malarial fever and not one 
of any gravity. He has repeatedly stayed in Rome 
during the entire summer without any discomfort or 
inconvenience. He has never met with a case of so­
called " pernicious " fever, and Dr. Drummond, who 
has practiced in Rome for years, says he never saw a 
case. The statistics of the Italian Sanitary Depart­
ment are drawn up with the greatest care and exacti­
tude, and the record of deaths from malarial fevers for 
the commune of Rome, including the Campagna and 
all of the malarial districts, only shows a total of 308 
out of a popUlation of 500, 000, and this enumeration in­
cludes peasants who spend their lives in the marshy 
and fever-infected districts. Mr. Stillman says he has 
traveled in the worst parts of Maremme, which are re­
garded as most deadly and malarial in Italy, as late as 
the latter part of June, and he found the harvesters at 
works in gangs ; and at Grosseto, the capital of Ma­
remme, which the guide books tell us is abandoned b y  
the inhabitants o n  the first o f  May, h e  found the en­
tire popUlation on the ramparts listening to the band 
until late in the evening. 

'.ryphoid is common in great cities, but in Rome less 
so than in most of the cities of its size. The water 
supply of Rome is probably the best as to its purity 
and the most abundant in quantity of any furnished 
to great cities. Typhoid very rarely occurs among the 
inhabitants of the better class, except from drinking 
water at some wayside spring. The sanitary laws are 
inflexible, and the tenant of a neglected house has al­
ways the remedy in his own hands. Mr. Stillman says : 
" I  have no hesitation in saying a person in moderate 
circumstances, able to choose his quarters, can pass the 
months between September and July in Rome under 
as favorable conditions of health and comfort as in any 
city in Europe ; and with less precautions against the 
heat than in New York one must take against the cold, 
he may pass the entire year." 

• • • • • 
Fraudulent Mining Schemes. 

Promoters of Alaska transportation and mmmg 
schemes, says The Mining and Scientific Press, seem to 
figure on even more thau ordinary gUllibility on the 
part of the general public. Some of the offers and 
inducements are more barefaced than those of 1897. 
As usual, some of the British schemes are worse swin­
dles than those concocted in this country, which is say­
ing a good deal. In London papers are now being pub­
lished prospectuses beside which the recent ridiculous 
romance in the London press, the " prospectus " of a 
company proposing to operate mines in Plumas County, 
Cal. , reads like sober truth. This latter concern styles 
itself " a parent company;" with £125,000 capital, and 
proposes to do anything and everything in the Klon­
dike region, from supplying " reindeer tanned skin 
coats with fur sleeves " to " town sites, water lots " and 
bonanza placer claims on Bowlder Creek. Little mat­
ters like sawmills, trading stores and railway franchises 
are scattered in merely as seasoning. Any one buying 
five hundred shares an d  making certain promises will 
be carried free from England to the Klondike and 
return, and paid £200 per year for two years. The 
usnal array of big names head the list of " directors." 

. . . . ..  
THE 17th of May will be the four hundredth anniver­

sary of the arrival of Vasco de Gama at Calicut, East 
India, after accomplishing the first circumnavigation 
of Africa. 

A NEW BALL BEARING. 

In the ball bearing shown in the accompanying illus­
tration and patented by Ole Lunde, of Elgin, Illinois, 
two or more circular series of bearing balls and an in­
termediate series of separating balls are employed. It 
will be seen that a very novel arrangement of inner 
cone-bearing surfaces is provided. These bearing sur­
faces are formed by two collars on the axle, one adj ust­
able toward the other, and (Ln intermediate ring. This 
ring has a pin which projects into a recess or groove in 

LUNDE'S BALL BEARING. 

the axle, whereby the ring is free to slide longitudinally 
along the axle, but is made to rotate with the axle. 
By this arrangement it is evident that the ring will 
adjust itself  and take a proper position between the 
two rows of balls. '.rhe exterior bearing surfaces are 
provided by two bearings adj ustably fitted in the hub 
and spaced to receive a ring which embraces the cen­
tral series of separating balls, the ring having a groove 
with inclined sides to receive the balls, and the bear­
ings having surfaces oppositely inclined to the sur­
faces on the axle collars. The automatic adjustment 
of the sliding bearing ring on the axle and the series of 
separating balls are designed to prevent sliding friction 
and grinding and to distribute the load evenly on the 
two series of bearing balls. 

. 1 .  I • 
A COMBINED BOTTLE AND MEASURING DEVICE. 

We present herewith two views of a novel bottle 
which has been patented by Lewis K. Larrison, of 
Schooley'S Mountain, New Jersey. The purpose of the 
invention is to combine with a bottle, a vial or smaller 
vessel into which liquid can be poured without remov­
ing the stopper and exposing the liquid to the con­
taminating action of the air. Two lateral members 
connect the vial with the bottle, the lower member be­
ing solid and the upper having two passages. One of 
these passages supplies liquid to the vial, the other per­
mits the escape of air from the vial to the bottle. The 
stopper of the vial is of the usual shape. The stopper 
of the bottle is cut away or formed with a recess at one 
side as shown, and when its plain side is presented to 
the passages it will close the latter and cut off com­
munication between the bottle and vial, but when the 
stopper is given a partial turn to present its recess to 
the passages, liquid from the bottle may freely pass into 
the vial. Thus the stopper forms a valve which con­
trols the passages. 'Vhen a sufficient amount of liquid 

LARRISON'S BOTTLE. 

has been collected in the v ial and tbe bottle stopper 
turned to close the passage-ways, the vial stopper may 
be removed and the liquid poured off. The vial is pre­
ferably graduated according to any system of measure­
ment, enabling the exact q u an tity which enters from 
the bottle to be accurately determined. A bottle con­
structed after this metbod would be very convenient in 
the administration of medicine, since a dose could be 
accurately measured in the vial and the medicine 
directly drunk therefrom without the ai<i of a s�oon. 
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THE WINT ON MOTOR CARRIAGE. 
A ride in a motor carriage is a comparatively new 

and delightful sensation. With its easy springs, which 
supplement the pneumatic tires, the vehicle rides along 
without effort and without anxiety for an overworked 
horse. The ownershi p  of an automobile carriage is 
the realization of a dream which has haunted us ever 
since the introduction of the steam engine, and the ex­
periments which have been tried in the last fifty years 
furnish an interesting chapter in the history of inven­
tion. Within the last few years this dream has been 
realized, and we can now glide lazily along, propelled 
by one of the products of petroleum or by electricity. 
The idea of having gained such mastery over nature 
that we can, by the touch of a lever, be propelled with 
ease, comfort and safety at a speed outrivaling the 
horse or bicycle, is at once so captivating as to be irre­
sistible. Though the final emancipation of the horse 
may be long deferred, still the motor carriage of to­
day is perfectly practical for the pleasure v�hicles of 
those who can afford them. Strange to say, Europe 
in this industry has set us an example. For several 
yeRrs the 1lI0tor wagon has been in common use in 
France and Germany: and now the horseless vehicle has 
been perfected in America. Among the notable carriages 
which are built and used in the United States are 
those  made by the 'Vinton Motor Carriage Company, 
o f  Cleveland,  
O.  '.r h i s  car­
riage has been 
tested very suc· 
cessfully by a 
series of hard 
trips, as from 
Cleveland t o  
New York, and 
their carriages 
have been in 
co n s t a n t  use 
during the past 
two winters in 
all kinds of 
weather a n d  
o v e r  e v e r y  
condition 0 f 
roads. This is 
far more prac­
t i c a l  t h a n  
run ning c a r ­
riages 0 v e r 
race-courses to 
d e  m 0 n s trate 
their s p e e d .  
But the Win­
t o n  carriage 
made a mile in 
1 : 48 on a cir­
cular track, on 
D e c o r a t i o n  
Day, 1897. This 
is, we believe, 
the world's re­
c o r  d for a 
horseless c a r ­
riage for one 
m i l e .  T h i s  
seems to indi­
cate that their 
carriages a r e  
not only ser­
viceable, b u t  
are capable of 
d e v e  l o p i n  g 
g r e a t  speed. 
The success of 
these vehicles 
fully demonstrates the practicability of the self-con­
tained hydrocarbon motor. 'Vith gasoline safe to 
handle, cheap and everywhere available, we have 
a primary power suited to the wants of locomotion. 
The pneumatic tire, which made the bicycle a com­
mercial possibility, finds its usefulness on the motor 
carriage, adding immeasurably to its comfort and 
durability. The suspension wire wheel and ba;1l 
bearings also add greatly to the ease of the motor car­
riage. The Winton motor carriage shown in our en­
gravin g  is a l ight single-seated vehicle of phaeton type 
and shows that a motor carriage can be built so that it 
is not a mechanical monstrosity. The design of the 
carriage is very pleasing. It is finished in Brews· 
tel' green, with leather cushions and nickel trim­
mings. 

The drivi ng mechanism is snugly concealed in the 
vehicle. The motor is the single hydrocarbon type of 
special construction. It is  simple, powerful and com­
pact. and is practically free from noise and vibration ; 
and by an ingenious and simple arrangement the 
motor is absolutely under the control of the driver, who 
can run it at any speed from three to twenty miles an 
hour, without affecting its driving power. The motor 
can be speeded from 200 revolu tions to 900 or 1 ,000 per 
minute in about three seconds and almost as quickly 
.slowed down to a governed speed of 200. The speed of 
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the carriage is at a.ll times under variable control and can 
be regulated and held at will anywhere from zero to the 
maximum power of the motor. The carriage is operated 
by levers conveniently placed, which engage, rlilease or 
reverse the driving mechanism, applying the brake, plac­
ing the vehicle under perfect control. The motor, being 
placed in a horizontal position,  neutralizes the vibra­
tion, making a light-running, easy carriage. The car­
riage will seat three people, although intended for two. 
It uses common stove gasoline, which may be pur­
chased at any village, so there is l ittle danger of being 
left in some country town without means of proceed­
ing. Each carriage carries a sufficient quantity for a 
day's run of seventy-five miles over ordinary level 
roads. The cost on the average is less than half a cent 
per mile. There is no danger from fire or explosions. 
All the working parts are perfectl y protected from 
dust. The company has j ust built and delivered four 
new carriages. 

person being carried down the river at night would be 
made aware of its presence before reaching it. There 
is no doubt that had such a life-saving device been in 
place in the past, several lives would have been saved. 
As yet, however, no definite steps have been taken for 
its construction. 

• • • • • 
Petroleum Briquettes. 

In a process for making petroleum briquette�, de· 
scribed in Kuhlow's, petroleum refuse is worked up in 
such a manner as to assume the form of a solid sub­
stance, easily handled and constitut ing a cheap and 
convenient fuel. About ten per cent of soda lye, with 
about ten per cent of any fatty matter-tallow, for in­
stance-is heated in a boiler, either by !>uperheated 
steam or with exclusion of air : and so much petroleum 
refuse is then added to the heated mass as to make up 
100 parts. The whole is heated with constant stirring 
for about an hour, the time varying with the mode 

.. • • • • and intensity of heating : but the temperature m ust 
A Life Line for Niagara Falls. never be allowed to reach the boili ng point of petro-

Frequent disasters on the Niagara River above the leum, because in that case a large quantity of froth 
falls, whereby people have lost their lives by being wonld form. In this incioient state of saponification 
swept over the cataract, have led to the agitation of the mass acquires the pr�perty of taking up large 
the advisability of stringing a life line or cable across the I quantities of very fluid rockoil, and, if t his incorpor�­
river from the New York State mai nland 1 0  the Can- tion of the mass should proceed too slowly or remam 
adian shore, at a point above the breakers and below incomplete, it may be hastened by the addition of a 
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little soda lye. 
I n  a s h o r t 
t i m e  the sa­
ponification of 
the grease with 
the fixing of 
the petroleum 
will be effect­
ed, and t h e  
mass thus pro 
duced may be 
r u n  i n t o  
moulds and al­
lowed to cool ; 
when it may 
be cut i n t o 
pieces of any 
desired form. 
According t 0 
t h e  u s e  f o r  
which the bri­
q u e t t e s  are 
destined, they 
can d u r i l1 g  
m a n  u f acture 
receive the ad­
dition of coal­
dust, sawdust 
or other refuse, 
and, if it be de­
sired to obtain 
a p r o d  u c t  of 
less firm con­
sistency, t 11 e 
grease may be 
entirely or par­
tially replaced 
by r e s i n  or 
resin acid, the 
p r o d u c t  in 
e it h e r  c a s e  
having a con­
tent of more 
than 80 per 
cent of petro­
leum, m o r e 
t h a n  90 per 
cent of com-
bustible s u b -

the l ine of navigation. The object of such a cable or stances and: less than 5 per celit of incombustible 
life line would be to catch unfortunates who are residue. 
caught in the strong current through being unac­
quainted with the river, or have their boats u pset dur­
ing a storm. In the last disaster of this kind three 
men lost their lives by drifting on the current so far 
down stream that they were unable to regain the shore. 
They were members of a camping party. Letters have 
been written to Gov. Black on the subject, and it has 
been suggested that the commissioners of the two great 
free parks at Niagara take acti ve parts in the con· 
struction, as the line would extend between points 
under their domain. 

The danger line above the falls is a short distance 
above Goat Island, where the waters divide, part going 
down the Canadian channel and over the Horseshoe 
Fall and part between Goat Island and the N ew York 
State mainland over the American Fall. The sugges­
tions for this life-saving construction have taken various 
forms, but none has received official approval as yet. 
One of the substantial ideas advanced for the line is 
that piers be erected at points between the two shores 
on which a heavy rope, chain or wire cable might be 
stretched,  and that a well insulated wire be also strnng 
through which a supply of electricity could be sent to 
be used in lights on the piers at night, to determine 
the location of the line in the darkness. Thus any 

• I e  • 
Expansion and Contraction 01" the ElfI"el Tower. 

The daily movement of the Eiffel To wer due to 
expansion and contraction, has been studied

' 
by Col. 

Bassot, who recently explained to the Academy of 
Sciences that the expansion of the metallic components 
of the structure produces a torsion movement from 
sunrise to sunset which traverses a curve of ten centi­
meters, says Industries and Iron. This movement is 
repeated in  an inverse direction during the night, as 
the column becomes cooled, so that the lightning rod 
on the summit of the tower is in constant motion. Col. 
Laussedat, director of the Conservatoire des Arts et 
Metiers, being appealed to for confirmation of Col . 
Bassot's statements, stated that he had carefnlly fol­
lowed Col. Bassot's investigations, which extended 
over ten years, and that the results given were per­
fectly exact. The laws of the expansion and contrac­
tion of iron by heat and cold are well known, and the 
tower simply obeys the physical law of temperature 
influence. In summer the expansion is snperior to 
that in winter, and the movement reverses at night, 
owing to contraction due to the cooling down of the 
mass. Yet this twisting, this torsion, in no case com­
promises the solidity of the structure, which is absolute. 
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The Ne", York Zoological Society. 

The New York Zoological Society is making great 
progress, and soon work will  be begun on the grounds 
and buildings. An agreement has been made with 
the city whereby 261 acres of land in South Bronx 
Park was set aside as the site of the New York Zoologi­
cal Park, subject to some conditions, such as that the 
collections and animal buildings are to cost not less 
than $250, 000. The city is to prepare the ground for 
occupancy, and maintain the zoological park when 
established. The estimate of cost of improvements to 
Bronx Park is $125, 000. Immediately after the bill 
became a law, work was beg-un on the elaboration of 
the general plan of the Zoological Park. The pre­
liminary plan had been submitted to two zoological 
experts, Dr. C. Hart Merriam and Mr. George Bird 
Grinnell.  Their opinions were valuable and sug­
gestive, and are published in the report of the society 
which has j ust appeared. 

The preliminary plan was approved by the executive 
committee and a close topographical survey was made 
of the ground and where the most important buildings 
are to be located, and a complete geographical survey 
of the entire park was also made. At every step expert 
advice was called whenever matters of architecture, 
engineering or landscape gardening were in question. 

Messrs. Heins and LaFarge were appointed archi­
tects, and were commissioned to develop especially 
the architectural and landscape features of the main 
court and its main approaches. Mr. C. N. Lowrie was 
regularly employed for the landscape treatment of the 
portions outlying the main court. The director, Prof. 
W. T. Horn aday, co operated in and partly supervised 
this work. so that the scientific and practical require­
ments should be met at every point. The superin­
tendent of the Zoological Garden at Philadelphia, Pa. , 
Mr. A. E. Brown, Carl Hagenbeck, of Hamburg, and 
Prof. D.  G. Elliot, of the Field Columbian Museum, 
were consulted, and after several months of labor the 
final plan was drawn up, and approved by the Board 
of Parks. 

It is intended to raise a park fund of $250,000 for 
buildings and collections, and of this amount $103, 500 
has been subscribed during the year. It is hoped that 
some rich men may feel like erecting bllildin gs, which 
would make a highly attractive individual memorial, 
the cost varying from $1 ,000 to $75,000. 

... � .  t .. 
A Rapid Dcveloper. 

The distinguishing feature of the metol developer is 
that it brings out the details on the surface of the dry 
plate very quickly, but require:) a little time to gain 
density. In the new developer recently introduced, 
named ortol, and of the same general character as 
metol, we have a developing agent of remarkable ra­
pidity, yet possessing the good qualities, as regards 
freedom from producing chemical fogginess, of other 
developers, and a rapid building of density thltt is as­
tonishing. The density-producing quality appears to 
keep pace with the rapidity of detail production on the 
surface. The consequence is, the possibility of devel­
oping a dry plate as quickly as a wet plate of olden 
tittles is fully realized. The speed of development may 
be regulated by the addition of broIlitide of potassium 
or by dilution with water. Experiments we have 
made with the developer show that a fairly good re­
sult can be obtained with almost any kind of exposure. 
If a plate is considerably over-exposed, the develop­
er will cause the image to flash out in two seconds, 
yet in that short time it will gain enough density to be 
a soft negatiye after fixation. 

Ordinary exposures can be finished in from twenty 
to thirty seconds. We developed, with four ounce� of 
developer, a dozen four by fi ve plates, two at a time, 
in less than half an hour, a larger part of the time be­
ing occupied in removing the plates from the holders, 
washing and immersing in the fixing bath. 

The developer is prepared in two solutions, as fol-
lows : 

A. 
Water . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . _ . . . . . . . . .  32 ounces. 
Meta-bisulphi te potas sium (crystals) . . . . . . . • . . .  , . . . .  113 grains. 
Ortol . . . . .. . . .. . . . . . . ... . . . . .  . . . . . . . . . . . . . . . . . . . . . . . 225 

A chemically pure quality of the potassiuIll salt, in 
crystals, should be used, and may be obtained from the 
dealers supplying ortol. 

B. 
Water . . . . .  . . . . . . .  . . . . . . .  , . • . . . . . . . .  ' 32 ounces. 
Sodium sulphite (chemically pure crystals) . . . . • •  '" • • . 5h1 " 

Potassium carbonate (chemically pure) . . . .  . . . . . . . . • . . • I%; " 
To the above eight grains bromide of potassium can 

be added or used separately, as desired. We prefer the 
latter method, dropping a few drops of a 10 per cent 
solution in the developer according to circumstances. 
In other cases it is recommended that a few drops of a 
very weak hyposulphite of soda solution (1 ounce of 
hyposulphite in 20 ounces of water) be added. 

'1'0 prepare the developer for ordinary exposures, 
mix with 1 ounce of the A solution, 1 ounce of the B 
sol ution, and add 1 ounce of water. If this produces 
too much density in the negative, the solution can be 
diluted considerably more with water. Greater con­
trast is produced by increasing the quantity of A and 
decreasing B. The color of the developed film is a 
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deep chocolate brown-a color desirable for transparen­
cies. The ortol solution keeps well and may be used 
repeatedly until exhausted. We thin k it is a very 
promising developer and certainly one which has the 
merit of producing easily, clear, crisp, quick-printing 
negatives. 

... . .  , .  

A Year's Passen�e .. s to Ne", York. 

The customary statistics relating to the passenger 
traffic across the Atlantic have been published, says 
The Shipping World. They will furnish interesting 
study for the curious. The number of passengers car­
ried to New York continues to diminish. The total 
for 1897 is given as 282, 936, as against 351, 573 in 1895, 
and 595, 313 in 1891. On the other hand, the total num­
ber of trips made was greater last year than in any 
previous one. It would at first be inferred that the 
year was a bad one for the passenger lines, but the 
effect of the rate-maintaining conference must be re­
membered in any such consideration. The decreases 
mentioned above are shown in respect of both cabin 
and steerage passengers. The Cunard Line heads the 
list for cabin pa ssengers carried with 15, 196, but it is 
singular that the two services of the North German 
Lloyd, together, the Bremen (12, 589) and the Mediter­
ranean (2,607), carried precisely the �ame n umber-
15, 196. The figures for bot h classes appear as fol­
lows : 

Line. Cabin. 
Cunard . . . . . . . . . . • • • • . . . . . . . • • . . . . . . . •  15,196 
* N. G. Lloyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,196 

American . . . . .. . . . . . . .  . . . . . . . . . . . .  ' . 0 . . . . . . . 14,443 

* Hamburg-American . . . . . . . . . . . . . . . . . . . • . . . • •  10,B6B 
White Star . . . . . . . • • .  __ . . . . . . • • • • •  . .  • . . . • . . .  10.10! 

Cie. Trans . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  6,044 

Anchor . . . . . . . . . . . . . . . . . . • • • • • • • • • • • . . . . • . . .  6,478 
* Holland-American . . .  • . . . . . . . . .  . . . . . . . . . . . 2,871 

Red Star. . . . . . . . . . . . . . . • . . . . . . • • . • • • • . . . . .  4,493 
At. 'l'ransport. . . . . . . . . . . . . . . . . . . •  . . . . . . . . . . .  1,820 
Allan-State. . . . . . .. . . . . . . . . . . .. . . . . . . .  . . . . . . . . 1 ,823 
Thingvalla . . . . . . . • . • . . . . • • . . . . . . • . . . . . . . • . . . , 850 
Fabre . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  22 
Union . . . . . . . . . . . . . . . . , . . . . . .. . . .. , ' . • . . . _ . "_ . .  
Baltic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  . .  
Pacific . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  . .  

* Two services. 

Steerage. 
17,303 

40,415 
11,322 

17,323 
19,271 

14,264 

* 19,372 

10,503 
10,557 

7,280 

1,050 

3,201 

11,374 
2,332 
2,227 
1,010 

In every case save in that of cabin passengers carried 
by the North Germ an Lloyd, a decrease is shown in 
both classes. The North German Lloyd heads the list 
of sailings with 121 ; the Hamburg-American follows 
with :1:00 ; then the Cunard, 61 ; the White Star and 
Ameriean, 53 each. The highest average number of 
passengers per ship belong;. to the White Star, viz.,  553, 
the Cunard being 534. 

Anhnals' StoreI'!. 

A writer on .. Animals in Famine " observes, in the 
London Spectator, that if we examine the stores made 
by most of the vegetable -eating animals that lay by a 
" famine fund," we shall find " a rather curious simi­
larity in the food commonly used by them. They 
nearly all live on vegetable substances in a concen­
trated form-natural food lozenges, which are very 
easily stored away. There is a great difference, for 
example, between the bulk of nutriment eaten in the 
form of grass by a rabbit and the same amount of c;::_b­
stance in the ' special preparation ' in the kernel of a 
nut, or the stone of a peach, or the bulb of a crocus, 
off which a squirrel makes a meal. N early an the 
storing animals eat ' concentrated food, ' wheth8r it be 
beans or grain, hoarded by the hamster, or nuts ana 
hard fruits by the squirrel, nuthatch and possibly some 
of the jays. But there is one vegetable-eating an iw a] 
whose food is neither concentrated nor easy to move. 
On the contrary, it is  obtained with great labor in the 
first instance, and stored with no less toil after it  is 
procured. The beaver lives during the winter on the 
bark of trees. As it is not safe, and is often impossible, 
for the animal to leave the water when the ice has 
formed, it stores these branches under water, cutting 
them into lengths, dragging them below the surface, 
and fixing them down to the bottom with stones and 
mud. This is more diffroult work than gathering hay. " 

• • •  I • 
The Current Supplement. 

The current SUPPLEMENT, No. 1167, contains many 
articlps of timely i nterest dealing with the topics of the 
day. " The Maxim Gun for Naval Use ,;  describes one 
of the most deadly weapons of modern warfare. . .  Thp 
Deterrent Influence of Modern Arms, " by Gen. O. O. 
Howard, U. S. A. (retired) , deals with the subject of 
warfare and is treated from the professional point of 
view. . .  Test of Fighting at Sea by Machinery " is an 
interesting article by Mr. A. K. Fiske, dealing with 
modern naval battles. " Malay Life in the Philip­
pines, " by W. G. Palgrave, is an article of extraordi­
n ary interest and value at the present time. Among 
the articles dealing with more peaceful subjects are : 
" The Engineering Research Laboratory in its Relation 
to the Public, " by Prof. W. F. 1\1. Goss. " A  Method 
of Measuring the Pressure at Any Point on a Structure 
Due to Wind Blowing Against that Structure,"  by F. 
E. Nipher. .. Learning to D rive a Motor Carriage, " by 
Hiram Percy Maxim. " The English Regalia, " .. The 
Working of Long Submarine Cables " and " The Psy­
chology of Invention."  

Miscellaneous Notes a n d  Receipts. 

Blue Color for Copper.-A steel-blue color on copper 
is produced by a solution of 20 grammes of potassium 
sulphide and 20 grammes of kitchen salt in 10 l iters of 
water. Old copper plates of engravings or etchings 
can be colored with this ill an extremely fine tone, 
since by diluting the solution all the shadings of the 
design on the plate can be obtained. -Technische Mit­
theilungen f. M. 

Treatment of Oak Parquet Floors. -In order to pre­
serve the original color of oak wood it should not be 
primed with linseed oil, but the varnish should pe 
applied directly on the new floor. It should not be too 
fat, i. e. , not contain much oil. A fatter varnish if; 
used for the last coat. Linseed oil enters the wood too 
deeply and darkens it, and as it becomes darker with 
age the floor will get darker too. Varnish remains 
more on the surface and can therefore not affect the 
color so m uch. -Maler Zeitung. 

Protecting the Silkworm. -The world's silk produc­
tion now amounts to over 28,000, 000 kilos, according to 
a lecture hy Dr. Erlenbach before the Society of Ger­
man Chemists. Europe participates with one-fifth, 
China furnishes 12, 500, 000, Japan 6,000. 000, Italy 4, 000, -
000, France 900, 000, Austria- Hungary 250, 000, European 
Turkey 200, 000, Spain 80, 000, Greece 35, 000, European 
Russia 1 , 000, Germany 500 and England 200 ki los. Act­
ing on Pasteur's auvice, steps are now taken against 
the sicknesses of the silkWorm by having each butter· 
fly deposit its eggs in a separate pasteboard box. It is 
then affixed to this box and microseopically examined. 
If fungi are found on it, it is destroyed with its brood. 

Cleaning Varnished and Antique Furniture.-To restore 
to their original appearance antique pieces of fUrnitUre 
which have become unsightly on account of too fre­
quent varnishing or besmearing by unskilled hands, 
the following method is employed : Takp equal parts 
of strong alcohol and good oil of turpentine and heat 
this mixture in a bottle by placing it in hot water. 
With this warm liquid paint the article, whereupon 
the old varnish will dissolve at once. The varnish is 
removed by scraping and wiping, and the spreading, 
scraping and cleaning is repeated as often as necessary 
until the surface has become entirely clean again, so 
that the object may be rendered glossy or dull as 
desired. This process is especially recommended, since 
it does not change or attack the color of the wood, as 
is often the caS8 if l ye is used. 

The Combination and Cause of the Chimney Deposits 

in Glass Factories.-Dr. A. Grosse publishes, in the 
Chemische Industrie, the results of the examinations 
of three glass factory products, which had formed by 
depositing in the chimneys of three glass faptories. 
The researches have caused the author to come to the 
conclusion that the deposits in the chimney canals of 
glass factories are caused by chlorides. According to 
his opinion, the deposits have to pass the following 
fi ve stages in their development : 1. Formation of the 
chlorides in the pot. 2. Sublimation of the chlorides 
from the pot into the canal. 3. Action of the sulphur­
ous acid on the chlorides ; formation of the sulphates. 
4. Increase 0f the temperature : partial decomposition 
of ' the sulphates. 5. Action of the arsenious acid ; 
formation of the arsenites. In conclusion, the author 
admonishes the manufacturers to use pure materials 
�or the manufacture of glass. Especially grpat import­
ance must be attached to the freedom of t he prod ucts 
from chlorine. 

To Produce Photographic Pictures upon Cotton Fab­

rics by Printing.-E. Kopp p ubliRbes an interesting 
paper on indigo salt in the Bull. d.  1. Soc. Ind. de Mul­
house. For a n umber of years a prize has been 
offered in the said b ulletin for a process to produce 
photographic pictures upon eotton fabrics by printing 
-a problem which has not yet been solved. Kopp has 
made a con tri bution toward the solution of the ques­
tion fuunded on the following facts : Indigo salt was 
formerly sold in commerce as bisulphite compouud. 
The same decomposed strongly, however, in diffused 
daylight ; even if stored in dark rooms, decomposition 
set in after a few months. Therefore, Kalle now offers 
the free " keton " of the indigo salt to the print works, 
and the consumer has to add the bisulphite himself 
directly before use. Kopp had made the observation 
that cotton goods prepared with indigo salt, if they 
had been exposed to the light for some time before 
treatment with soda lye, did not show a nice blut' 
effect. On this he based his photographic process. 
He prepared the cotton fabric with : 

Indigo salt. . .  . . .  _ .. . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . 7'5 grammes. 
Sodium bisulphite, 40e Btl . . . . . . .. . ... . . . . . .. . . . . . . 0'01 liter. 
Soda. . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . .. 1'0 gramme. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . .. . , .  4'0 c. cm. 
Wax . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • • • • • • . . . . • • •  o. 'i.� liter. 
Gum water . . . . . . .  . . . . . . .  . .  . . . . . . . ... . ..... . . . . . .  0'3 liter. 

Dry with exclusion of light and the fabric is prepared 
for the photographic printing. Expose the texture, 
according to the description of the cliphe and the con­
centration of the color, one hour to one day to the sun. 
The design forms in yellow. passing more or less into 
dark brown. Develop with caustic soda lye of 10° 
Be at 62° Cent. on the foulard, wash and dry. 
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A CHARACTERISTIC G ROUP AT THE BROOKLYN 
NAVY YARD. 

(Continued from first page.) 
way of weather is obvious. In addition to the ships 
mentioned, our view of the navy yard includes the 
" Cincinnati ," seen astern of the . , New York, " and the 
composite gunboat " Newport, " both of them fine sea­
worthy boats, sitti ng well up out of the water and ca­
pable of fighting anywhere and at any time that the 
country calls for them. 

Another improvement that characterizes all of these 
ships is the possession of a numerous rapid-fire bat­
tery. Such is the speed of fire and the all-round 
superiority of the rapid-fire over the old slo w-fire type 
of gun that no ship can be considered thoroughly up­
to-date which does not include these weapons as a part 
of its armament. Other things being equal, the effec­
tiveness of a gun is directly proportional to the rapidity 
with which it can be loaded, sighted and fired ; and as 
the rapid-fire gun can deliver from four to six times as 
many shells in a given time as one of the slow-fire type, 
it is evidently, as far as its offensive powers are con­
cerned, just that much more efficient. 

The " San Francisco, " a 4, 098-ton ship, carries a main 
battery of twelve 6-inch slow-fire guns, and the " Cin­
cinnati," of 3, 213 tons, is armed with one 6-inch slow­
fire and ten 5-inch rapid-fire guns. During one min­
ute's firing the former could deliver from twelve to 
eighteen shells, capable of penetrating fourteen i nches 
of iron at the m uzzle, whereas the smaller boat in the 
same time could discharge from her rapid-fire guns 
alone from fifty to seventy shells, each capable of pene­
trating about the same thickness of iron as the 6-inch 
shells of the " San Francisco. " Provide the two ships 
with gunners of equal skill and pit them against each 
other in a naval duel, and the victory will rest with the 
smaller ship. 

The speed of the rapid-fire gun is due to the fact that 
the shell and the charge are put up in a metallic 
cartridge, thus doing away with the need for sponging 
after each discharge. and also enabli ng the loading to 
be done in one operation. The breech mechanism is so 
arranged that the act of opening the breech starts the 
empty cartridge shell, enabling it to be easily  with­
drawn by hand. A fu rther and important gain in 
speed is realized by attaching the sights to the station · 
ary gun carriage instead of to the gun, and permitting 
the gun to recoil independently of the sights. By this 
arrangement the gUll, when it returns automatically to 
the firing position, l ies on the same point on which 
the gunner last sighted it, the training and elevation 
being unchanged by the discharge. If the object of 
attack is stationary, no change in the sighting is neces­
sary when once the range has been found, and if the 
object is moving, as in the case of a ship, all the gunner 
has to do is to make the slight change in the sighting 
required by the change in position that takes place in 
the ten seconds interval between each discharge. 

Of the ships shown in the illustration, the " Iowa " 
carries as part of her main battery six, the " Newport " 
six, and the " New York " twelve 4-inch rapid-fire guns. 
The " Brooklyn " supplements her powerful 8-inch rifles 
with a broadside battery of twelve 5-inch guns, and the 
little " Cincinnati ,"  though but one-third the size of 
the armored cruiser, carries ten of the same rapid-fire 
weapons in broadside. 

Crystallization of Salts. 

J. Leadbeater gives instructions for the crystalliza­
tion of salts on glass slides which should be useful to 
anyone who requires preparations for the lantern or 
micro-polariscope. Such salts as barium nitrate, potas­
sium chlorate and oxalate, microcosmic salt, sodium 
oxalate and nitrate, zinc or copper acetate, iron sul­
phate and uranium ni trate should be dissolved in hot 
water to make saturated solutions, and the addition of 
a little sugar tends to fix the crystals more firmly to 
the slides. For lantern slides, beer may be used as a 
solvent instead of water and the sugar can then be 
omitted. Phthalic acid , benzoic acid and other com­
pounds insoluble in water must be dissolved in alcohol. 
The glass plates must be perfectly clean,  and the solu­
tions may either be applied with a camel hair brush 
or poured on in the same way as collodion when used 
to coat photographic plates. After draining slightly, 
lay the slides perfectly flat for crystall ization to take 
place, taking care, of course, to protect them from 
dust. Photo engrav ings representi n g  slides of potassi' 
um ferrocyanide and ferricyanid". ammonium chloride, 
magnesi ul11 sulphate, aud borax illustrate the paper, 
and show that the process, by which presumably the 
slides have been prepared, recommended yields satis­
factory resu lts .-Spatula, iv. ,  ii. 

• ' .  I • 

J citutiftc jlUtricll. 
Electrical Ne"Ws and Notes. 

In consequence of a telephone wire falling upon the 
overhead wires of the electric street tramways at 
Zurich, Switzerland, the central station of the tele­
phonic service, which has 5,000 subscribers, caught fire 
and was completely destroyed. 

The Telephone Replacing the Telegraph.-The Pan 
Handle Railway is putting in telephones at points 
where improvements are in progress, and in this 
way furnishing a means for facilitating the movement 
of trains without the expense of telegraph operators, 
which has been the custom heretofore. This is  only 
one of many cases in which the telephone is crowding 
out the telegraph, and we may expect many more 
such. 

Chicago Electric. -Chicago has at present some 1 , 248 
fire alarm boxes, 1 , 294 police telephone boxes, 2, 700 
miles of overhead and 860 miles of underground wire, 
a municipal lighting system, including 1 ,460 arc lamps 
of 2, 000 candle power and three large electric light 
plants. The city also contains private plants to the 
number of 400, and a vast quantity of wire, poles, 
street cars and other apparatus employed in the pro­
duction and use of electricity. 

Electrical Production of Phosphorus and Calciu m  
Carbide.-Dr. Borchers, in a recent number of the 
Zeitschrift flir Elektrochemie, reviews a new process for 
winning phosphorus and calci um carbide from Thomas 
slag. In this process tricalcium phosphate is mixed 
with an excess of powdered carbon, and heated in an 
electric furnace, whereby calciu m  carbide, phosphorus 
and carbonic oxide are formed. 'fhe phosphorus passes 
over into the condenser and is recovered, the yield 
being claimed to be 80 per cent of the theoretical. Dr. 
Borchers describes a series of experi ments made by 
himself with a view of converting the phosphates of 
these slags into phosphides, the latter to serve as a 
deoxidizing material for overblown iron. The results, 
however, proved negative, the lime in the slag giving 
off its phosphorus and going into calcium carbide. 

Wireless Telegraphy. -The Marconi wireless tele­
graphy boom seems to have petered out, says a cable­
gram of The New York Sun, and the syndicate which 
kept it going for over a year has arrived at the conclu­
sion that there is no money in it. The fact is, the com­
mercial aspect of this interesting subject led to a fuss 
long before the improved handling of the old discovery 
had got beyond the laboratory stage, Big brains are 
now working upon it, and, in due course, a practical 
method of utilizing the discovery will probably be 
forthcoming. Prof. Oliver Lodge, for instance, says he 
has an entirely new method of telegraphing without 
wires which will, he hopes, enable him to send mes­
sages long distances. He does not depend upon waves, 
but upon magnetism, which is independent of obsta­
cles ; and he believes it will be applicable to signaling 
between ships and between the shore and ships. Prof. 
Lodge's ideas are not for sale to any syndicate. 

Municipal ownership of electric light and power is in 
operation in the follOWing cities of Germany, which 
own and manage the works, says Engineering News : 
Bremen, Barmen, Cassel, Darmstadt, Dusseldorf, El­
berfeld, Hanover, Cologne, Konigsberg, Lubeck and 
Pforsheim. Except Hanover, all these cities also own 
the gas works. Aix la Chapelle, Chemnitz, Frankfort, 
Strasburg and Stuttgart have all built their own elec­
tric works, but lease them for operating to private cor­
porations ; and, with the exception of Chemn itz, the 
gas works are also managed by priyate companies. In 
the following cities private corporations haye built 
electric works, with the understanding that the cities 
can purchase them under certain conditions : Altona, 
Dessau, Gera, Hagen, Heilbronn, Leipsic, Mulhausen, 
Stettin and Z wickau. The gas works are owned by 
private companies in Dessau, Hagen, Mulhausen and 
Zwickau. 

A Use for Electric Light Carbon Ends.-At last a use 
has' been found for the unburnt ends of carbon taken 
from electric arc lamps. Mr. Johnston, the foreman of 
the smiths' and woodworking shops of the Baldwin 
Locomoti�e Works, in Philadelphia, has recently in­
structed the man who changes these carbons in the 
lamps throughout the works to save the partly con­
sumed pieces and bring them to him daily. He gets in 
this way some sixty or seventy carbon stumps, which 
he utilizes for making a small charcoal fire of great 
heat and purity, suitable for any kind of special small 
work not interfered with by the copper coating on the 
outside of the carbons. Mr. Johnston having shown 
the way, others engaged in kindred lines of work ought 
to follow his example. It stands to reason that carbon 
prepared with so much pains to keep it pure and homo­
geneous must be serviceable for some of the many uses 
for which charcoal is required. The copper coating 

Science Notes. 

Science is continually discovering new wonders . 
An artesian well driven at San Marcos, Texa�, recently 
found not only water, but a kind of animal inhabiting 
the water, which is found nowhere else. Specimens 
have just been received for study at Cornell Univer­
sity. The creature proves to be a blind salamander, 
nearly white in color, with long slender leg& and toes 
useless for locomotion, but valuable for feeling in the 
blind darkness of the underground waters. They 
have been given the graceful name of Typhlomolge. 

Prof. S. H. Vines, some years ago, showed an im­
portant analogy between the pitchers of Nepenthes 
sp. and the gastric mucous membrane of animals, by 
preparing from the secreting areas of the pitcher wall 
a glycerin extract which had a distinct digestive action 
on fibrin. This appeared to indicate the formation 
of a zymogen in the cells and its subsequent decom­
position by the action of acid�. Later observers hav­
ing denied the presence of an active ferment, while 
declaring that the disappeara(lce of proteid matter 
placed in the pitchers is merely a putrefaction set up 
by bacteria, Prof. Vines brings forward addi tional 
evidence whicp confirms his original conclusion, that 
an active digestive process is set up in th e pitcher by 
a proteolytic ferment formed in the gland cells of the 
walls. In one experiment digestion was set up by a 
glycerin extract of the pitcher in a solution contain­
ing one per cent of prussic acid, and it is asked what 
organism can digest fibrin in such a solution or re­
tain its digestive activity when kept for several weeks 
in pure glycerin, as must have happened in some of 
the experiments had any such organisms been actually 
present.-Annals of Botany. 

Prof. Richards, of Harvard University, has for some 
ti me been at work on a revision of the atomic weights 
of nickel and cobalt. ThesA weights form an apparent 
exception to Mendeleeff's law, as one woul d expect the 
atomic weight of nickel to be the greater instead of 
being the less, as it really is. It has been supposed 
that the discrepancy was due to impurities in the 
metals used by previous experimenters, and Prof. 
Krtiss imagined that he had isolated a new metal­
gnomiul11 ; but its existence has never been confirmed. 
Prof. Richards has used great care in purifying- his 
material, and has used in  both cases a bromide of the 
metal for analy�is. He finds the atomic weight of 
nickel to be 58 '69, and that of cobalt 58 '99, thus con­
firming previous observations as to the anomalous 
order of these elements in the periodic system. No 
explanation can yet be given. Prof. Richards is 
testing his results by the use of other compounds than 
the bromide. 

A service has been done to women generally by Dr. 
G. A. Wood, of Chicag-o, in tests made by him with 
systematic care to determine the danger, if any, in the 
wearing of veils. For this purpose he selected a dozen 
typical specimens of the article and applied the ordin­
ary tests of ability to read while wearing them ; and 
these tests show that every description of veil affects 
1110re or less the ability to see distinctly, both in the 
distance and near at hand, the most objectionable 
being the dotteti sort. Other things being equal, 
vision is interfered with in direct proportion to the 
number of meshes per square inch, and the texture of 
the material also plays an important part in the mat­
ter. Thus, when the sides of the mesh are single, com­
pact threads, the eye is much less embarrassed than 
when dou ble threads are used, the least obj ectionable 
veil, on the whole, being that which is without dots, 
sprays or other figures, but with large and regular 
meshes made with single and compact threads. Dr. ' 
Wood pertinently remarks that, while eye troubles 
do not necessarily result, from wearing veiIR-for the 
healthy eye is as able as any other part of the body 
to resist legitimate strain-weak eyes are inj ured by 
them. 

SHETLAND hose is known to excel in the unusual fine­
ness of the wool used for it, which is furnished by the 
lean Shetland sheep. As is reported by Chambers's 
Journal, the wool of this animal, which IS thriving in a 
comparatively raw climate under scanty ('onditions, i s  
not obtained by means of  shearing, but  by plucking, 
which is said to be harmless as far as the animal is con­
cerned. 

might be an objection for some things, but if the col­
lections of stumps were large en ough , it might pay to 
remove the copper with nitric or sulph ur ic a cid, th us 
getting an absolutely pure nitrate or su lphate of cop­
per, for either of which there is always a practically 
unlimited demand in the arts,-Cassier's Magazine. 

J. O. Schlotterbeck and A. Van Zwaluwenburg have 
undertaken the comparison of the structure of the leaves 
of Datura stramonium, Atropa belladonna and Hyos­
cyam us niger, in the hope of determining their charac­
teristic features, so as to help in their identification 
in the form of fine powder. Unbroken dried leaves 
when very brittle were soaked in 50 per cent alcohol 
and then spread o ut. while before cutting sections 
they were transferred to 96 per cent alcohol. The sec· 
tions were mounted in chloral hydrate sol ution, which 
acts as a clearing fluid. Stramonium leaves appeared 
smooth, sinuate, unequal at the base, with round per­
forations, and a prominent midrib underneat h ;  the 
belladonna leaves were broadly Dvate, narrowed into 
a petiole, and the entire margin is smooth ; hyoscyamus 
leaves were hirsute, deeply sinuous, and clasping at 
the base. The dry powders from the leaves were 
mounted in ch loral hydrate solution direct. The 
stramonium powder contained elongated palisade-cells, 
stellate crystals .  a few cubes, and thick· walled, warty 
h airs : belladonna powder containced large round crys­
tal cells, full of crystal sand or acicular crystals ; 
while hyoscyamus powder contained prismatic crystals 
and occasionally some stella.te ones.-Pha.rw. Archives. 

© 1898 SCIENTIFIC AMERICAN, INC.



" lIaltimcne ... " Raleigh." " Olympla." " Petrel." " Boston." .. McCulloch." "' Concord." 

THE A SIATIC SQUADRON ON THE WAY FROM HONG KONG TO MANILA. 
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THE GREAT NAVAL VICTORY AT MANILA. 

Another brilliant victory has been added to the list 
which has already rendered illustrious the annals of 
the United States navy, and one more name is placed 
upon its roll of honor. On the page of history Dewey 
and Manila will become as inseparable as Farragut and 
Mobile or Nelson and Trafalgar. Concise as are the 
tidings which have reached the outside world. and 
coming largely through a hostile channel, they 
have served to establish the fact that our new navy 
has emerged from its first baptism of fire and blood in 
j ust the very way that we knew it would-with colors 
flying and fresh laurels added to its record. The skill 
and daring with which the attack was planned and car­
ried out have received world-wide recognition, and the 
estimate of Vice-Admiral Colomb, the leading expert on 
naval strategy in the British navy, is representative of 
professional opinion on the other side of the water : 

" The boldness of the American commander is be­
yond question. Henceforth he must be placed in the 
Valhalla of great naval commanders. Nothing can de­
tract from the dash and vigor of the American exploit 
or dim the glory which Dewey has shed upon the 
American navy. " 

The fleet which sailed from Hong Kong when the de­
claration of England's neutrality necessitated its de­
narture consisted of nine vessels, two of which were un­
�rmored and acting respectively as a transport and a 
collier. Of the other seven, one, the " McCulloch," is 
one of the revenue cutters which have been armed an.d 
added to the navy �s part of its auxiliary fleet, two are 
gunboats and the other four are protected 
cruisers. Our illustration shows this fleet pro­
ceeding under easy steam to carry out its in­
structions, which were to sail for the Philip­
pine Islands, destroy the Spanish fleet and take 
the capital city, Manila. The distance from 
Hong Kong to Manila is about 600 miles, or 
about 60 hours' steaming at economical speed, 
and on the afternoon of Saturday, April 30, 
the American squadron was off the coast to the 
north of Manila. 

A study of the fortifications of Manila Bay 
and the tables given below of the two opposing 
fleets enables us to j udge of the difficult and 
hazardous nature of the feat performed by 
Commodore Dewey. The composition of the 
American fleet is accurately known, and the 
table of the Spanish ships is probably complete, 
the only doubt being as to the number of small 
gunboats that were engaged in the action. 

Jeitutifie  � lUtricJn. 
others were divided betwf'en the two gunboats. The 
" Raleigh " also carried a powerful battery of ten 5-
inch rapid-fire guns, and on the " McCulloch " were 
four 4-inch guns. The total armament of the fleet con­
sisted of ten 8-inch rifles capable of piercing 20 inches 
of iron at the m uzzle ; twenty-three 6-inch rifles good 
for a muzzle penetration of 14 inches ; twenty 5- inch 
rapid- fire guns capable, in the skilled hands of our gun­
ners, of discharging 140 carefully aimed shells each 
minute, each of which can penetrate 13 inches of iron. 

The flagship of the Spanish fleet was the " Reina 
Christina, " a steel vessel of 17� knots speed armed 
with six 6 '2-inch rifles. These guns are of the Hontoria 
pattern and are credited with a muzzle penetration of 
14'3 inches of iron. In the hands of competent marks­
men they should have been capable of penetrating the 
thickest armor carried by our ships ; but unless the 
shooting was better t han that exhibited against Ad­
miral Sampson's vessels at Matanzas, it is not likely 
that our boats suffered serious inj ury from them. The 
next most effective gun was the 5 '9-inch Krupp rifle, of 
which seven were carried by the ,. Castilla " and 
.. Velasco. " It can put a shell through 11� inches of 
iron, In addition to these the fleet mustered sixteen 
4 '7-inch Hontoria guns, good for a penetration of 10� 
inches of iron at the muzzle. The total armament of 
the fleet in the larger rifles was six 6 ·2·inch guns, seven 
5 '9-inch and sixteen of 4 '7-inch caliber, all of them 
slow-firers. 

We have taken no account in either table of the sec­
ondary batteries of 6-pounders, 1-pounders and ma-

1 

" 

3 13 
according to this gentleman, was a formidable battery 
of 10 and 12-inch Krupp rifles. 

At the present WI' are largely dependent upon 
Spanish sources for information regarding the brilliant 
operations of the 1st of May. It appears that Commo­
dore Dewey forced his way past the batteries at the 
harbor entrance during the night, and when the event­
ful day dawned the Spanish on the fortifications and the  
ships were confronted hy the spectacle of  the Americall 
squadron standing down the bay. The Spanish fleet 
had taken up a position under the protection of the 
Cavite guns, which opened fire on our fleet. COllllllO­
dore Dewey at once closed in, and opened up with all 
his guns for a space of half an hour. He then drew off 
and rained in shells from his larger guns, presumably 
the 8-inch, for about a quarter of an hour. The Spanish 
fire had weakened under the deadly precision and ra­
pidity of the fire from our tieet, and after another can­
nonade at shorter range what remained of the_Spanish 
fleet was practically wiped out and the forts were 
silenced. 

The Spanish flagship caught fire early in the en­
gagement and Admiral Montijo transferred his flag 
to the " Isla de Cuba. " The " Don Juan de Austria " 
was blown up, and according to Spanish accounts 
several of the other vessels were scuttled to prevent 
their falling into the hands of the enemy. During the 
engagement Commodore Dewey kept his ships under 
way in a methodical formation, and after the destruction 
of the fleet was accomplished he withdrew to the op­
posite side of the bay to land his wounded. When this 

was done he returned to Cavite, which again 
opened fire, upon which our fleet poured in a 
crushing fire which effectually silenced the forts. 
The gallant commodore then turned his atten­
tion to Manila and demanded its surrend er, 
sending in a twenty-four hour ultimat U lt; 
which apparently was rejected. As we go tu 
press a dispatch from Comlllodore Dewey, the 
first to be received since the battle, gives in a 
few telling words the official account of this 
glorious victory. We cannot do better than 
give it verbatim : " Manila, May 1 . -The squad­
ron arrived at Manila at daybreak this morn­
ing ; immediately engaged the enemy and de­
stroyed the following vessels : " Reina Christi­
na," " Castilla, " " Don Antonio de Ulloa, " " Isla 
de Luzon, "  " Isla de Cuba, " " General Lezo," 
" Marques de Ducro, " ., El Cano, " " Velasco, " 
transport " Isla del Mindizao " and one other 
vessel and water battery ·at Cavite. Squadron 
is uninj ured. Only few men were slightly 
wounded. DEWEY. " 

From the comparison it is evident that 
the Spanish fleet under Admiral Montijo was 
superior in numbers, while our fleet excelled in 
the size, speed and fighting qualities of its indi­
vid ual  ships. The flagship of the American 
squadron was the " Olympia, " one of the finest 
vessels in the navy. She was built by the 
Union Iron Works, San Francisco, and on her 
trial exceeded the contract speed by 1 '7 knots, 
maintaining an average of 21 '7  knots for four 
hours. Her main battery consists of four 8-inch 
rifles disposed in two Harvey steel turrets and 
ten 5-inch rapid-fire guns. Protection is as­
sured by a steel deck 4;J4' inches on the slopes 
assisted by a belt of cocoa-fiber and another 
belt of coal . '£he " Baltimore " and " Boston " 
carried between them six of the formidable 
8-inch rifles (this by the way is one of the most 
popular weapons in the navy) and twelve 

PLAN OF THE PHILIPPINE ISLANDS AND MANILA BAY. 

We cannot do better than close with a short 
sketch of the man whose name is j ust now 
foremost in the minds and hearts of his 
countrymen. Commodore George Dewey was 
born in Vermont just sixty-one years ago. 
He was appointed to the Naval Academy when 
he was seventeen years old, and graduated in 
1858. On April 19, 1861, one week after the 
opening of the civil war, he was commissioned 
as a lieutenant and assigned to the side-wheelel' 
" Mississippi,"  which formed part of the squad 

ron that forced the passage of the Mississippi  
River. Young Dewey . was on this ship in the  
terrific fight which ended in her being , blown 
up. This occurred in the attempt to run by the 
powerful batteries of Port Hudson. The " Mis­
sissippi " grounded right under the guns of the 

6-inch slow-firers. Another 6-inch slow-firer was car- chine guns, as it is not probable that these played any 
ried on the forecastle of the " Raleigh, "  and ten important part, owing to the long range at which the 

SPANISH SQUADRON. 

Name. te�:D. Type. IpPa�;- Speed Main Armament. . ment. 
------ ------ -- ------
"Reina Chri8tina" Steel Cruiser 3,520 17'5 Six 6'2-inch 
" Velasco ". _ . . . . .  Iron " 1,152 17'5 'fhree 5·9-inch. 
H Don Antonio de 

IDloa " . . . . . . . .  " 

H D ;u�tr���� . . �� " 1,130 
" 1,130 

14'0 Fonr 4·7-iuch. 

fight appears to have been carried on. 
Now, if we regard the battle of Manila as a conflict 

between fleets, it is evident that Commodore Dewey's 
ships had an overwhelming superiority ; but when we 
bear in mind that the little group of vessels was engag­
ing not merely the Spanish fleet but the Spanish forts, 
beneath which it had run for shelter, the conflict takes 
on an altogether different aspect, and the odds look 
to be strongly against our invading squadron. 

" Isla de Cuba " .  _ Steel 
" Isla de Luzon " ,. " Castilla " . • 0 • • • •  Wood 
h Quiros " . . . . . . .  Steel 

Protected cruiser 1,030 

. . 1 1,030 Cruiser 3,342 Gunboat 315 

14-0 
16-0 
16'0 14"0 11'5 

Manila Bay, as will be seen from the accompanying 
Four 5·9-inch. map, is a capacious landlocked harbor, in the entrance 
Two 6-pounders. to which are two islands known as Correjidor and Ca­

In addition to the above there are supposed to have 
been a large number of gunboats of the type of the 
" Quiros " and several second-class gunboats of from 
103 to 255 tons. 

UNITED STATES SQUADRON. 

ballo. The entrance is about twelve miles wide, but 
the presence of the islands narrows the waterways to 
such an extent that they are controlled by a battery of 
Krupp guns, which is  mounted on Correjidor. From 
the harbor entrance to Manila is a distance of twenty­
eight miles, and the approach to the city is covered by 
the powerful Cavite fortifications, which have been 

I I 
I erected along the peninsula of that name. Another 

Mate Dis- , 
Name. rial - Type. place- Speed Main Armament. fortification has recent1f been erected on the water-

__ ____ 
. 

__ ____ :nent' I__ _ __ __  front in the southern part of the city. From informa-
" Olympia" . . . . . .  Steel Protected cruiser. 5870 21 ' 7 1 Fo�r 8-inc�, ten tion recently furnished to the press by Mr. J. M. Elliott, I 5-mch rapid-fire 
H Raleigh" . .  

. .  Baltimore" • • • , 

H Boston" • • • • . . . .  

3213 19 ' 0 J One 6-inch, ten former United States consul at Manila, it appears that 1 5-inch rapid-fire th f t · ft  t' b th t ' t d 4413 '20 I I  Fo�r 8-inch, six ese or 1 ca IOns are y no means e an lqua e 
1 f 6-mch . structures which has been popularly supposed. In ad-

3000 15 ' 6  J T,,:o 8-inch, six 1 6-mch. dition to the 8-inch guns on Correj idor Island, a power-: : ���r���" : :  :
.
: : :: Gu�?oat. 1� tn �i,;<u�-��f�Ch. ful battery of 8 and 12-inch Krupp guns appears to have 

" McCulloch" . . . .  " Revenue cutter. 1500 
1
14 ' 0  Four 4-inch. been mounted on the northern shore at the entrance 

to the bay. The Cavite fortifications mounted 8-inch 
Krupps, and behind the modern earthworks at Manila, Also a collier and a transport. 

main battery and was struck 250 times in the space of 
half an hour. The crew escaped in boats to the oppo­
site side of the river. In 1863 the future admiral was 
serving on the gunboats below Donaldsonville, and the 
following year he was assigned to the gunboat " Aga­
wam," in which he took part in the bombardment of 
Fort Fisher. Promotion came in 1865, when he was 
commissioned a lieutenant-commander. 

His subsequent service included a term in the Pacific 
survey, 1872-75, and seven years in the lighthouse ser­
vice as Inspector and Secretary. In 1882 he commanded 
the " Juniata " on the Asiatic squadron, and in 1884 he 
was given the " Dolphin, "  one of the first of the vessels 
of the new navy. From 1885 to 1888 he commanded 
the " Pensacola, " flagship of the European squadron, 
and in the latter year he was made chief of the Bureau 
of Equipment and Recruiting, with the rank of com­
modore. In February, 1896, he was placed at the head 
of the Board of Inspection and Survey, and on January 
1, 1898, he was transferred to the command of the 
squadron which has just added imperishable laurels 
to the American navy. 

,. ' . ' -
THE services of dynamite have had to be requisitioned 

to separate parts of the cable machinery in the power 
house of the Capital Traction Company, Washington, 
D. C. , which was destroyed by fire some months ago. 
Attempts to separate the hubs of some of the large 
wheels from their shafts proved frUltless, and as a 
last resort they were blown off. Notwithstanding 
the fact that precautions were taken to prevent acci­
dent, portions of the wheel were blown a considerable 
distance, but fortunately no one was injured. 
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AlDeriean Ginseng. 

BY ]1[. G. KAINS. 
For centuries Chinese ginseng (Panax ginseng) has 

been to C hina far more than quinine has been to 
America. Unlike quinine, however, its use has not 
been limited to certain classes of disorders. It has been 
used in America only as a demulcent, a mild aromatic 
a n d  stimulant, for which purposes our materia medica 
I ecommends many more effective drugs. Not so in 
C h ina ; the conservatism of the Mongolian and his be­
l ief in the occult have maintained an exaggerated esti· 
mate of its efficacy. It has been employed by the 
Chinese as a specific for nearly every ailment that flesh 
is heir to, from the most trivial to the most serious. It 
is further thought, such is the superstitious belief, to 
procure and insure immunity from all sorts of diseases 
and even to possess the power of prolonging life. It is 
well named panacea. 

The esteem, nay veneration, in which it is held and 
the high price that it commands in the market have 
naturally led to a thorough search for a substitute, not 
only in eastern Asia but in other parts of the world. 
Japan and Korea have furnished roots that so closely 
resemble true ginseng in form that their detection in 
sam ples of the genuine is attended with great difficulty. 
These roots are simply ad ulterants, since they lack the 
officinal qualities of the true root. America, ho wever, 
produces a plant (P. quinquefolium) that not only re­
sembles the latter in appearance but also in its proper­
ties, and that has been an important article of com­
merce for more than a century and a half. 

In 1714, Father Jartoux, a missionary in China, pub· 
lished " The Description of a Tart.arian Plant called 
Gin·sen� " in the Philosophical Transactions of the 
Royal Society of London. A copy of this letter fel l 
in to  the hands of Father Lafitau, a missionary among 
t IlE' Iroquois Indians. In 1716, after diligent search 
an d inquiry among his flock, he succeeded in finding a 
plant near Montreal, Canada, that ans wered well t.he 
description given by Father Jartoux. 

Samples of this root were collected by the Indians 
and exported to China by the French. These ship­
ments were so well received that a considerable trade 
was built up, much to the profit of the traders. In 
Quebec the root was purchased at 2 francs a pound ; 
in China it was sold as high as 25 francs. Trade with 
China was at that time controlled by the Company of 
the Indies, which, believing that the market demand 
was slight, at first allowed its officers to handle ginseng 
as a private speculation. In 1751,  however, seeing that 
the commerce in this root was becoming important, the 
company prohibited private ventures on the part of 
its officers and assumed control itself. In only a short 
time the price was advanced from 12 francs to 33 francs 
a pound. But. in 1752, owing to an excessive demand 
in France, a large quantity of the root was dug out of 
season and improperly dried in ovens. When this 
reached China it was found to be of such poor quality 
that it was refused. This practicaUy ruined the Cana­
dian trade. 

The New England States and, later, the sister States 
as far west as the borders of the Mississippi, profited by 
the misfortune of their northern neighbors and grad u­
ally built up a trade with the Chinese that in 1858 
amounted to 366, 053 pounds, valued at $193, 736, or 
about 52 cents a pound. Since then the industry has 
continued to advance until, in 1896, the exportation 
reached 199,436 pounds, valued at $770, 673, or an aver­
age price of $3.86 a pound. It will at once be noticed 
that the quantity exported in 1896 is only about half as 
much as was shipped in 1858, but that the average 
price has increased more than seven times. This in­
crease is due to the market demand and an inadequate 
supply ; the decrease in quantity to improper methods 
of digging more than anything else. (The figures for 
the exports of 1897 have not yet been made publicly 
available.) 

American ginseng is a perennhtl herb indigenous in 
almost all of the States east of the Mississippi, in the 
first tier of States west of that river and in Canada. 
It is of very slow growth , even under the most favor­
able conditions, reachi n g  a commercial size not sooner 
than the fourth year. In the forest, its native haunt, 
it rarely produces seed before that time, and even 
when older this is borne in comparatively small quan­
tities. seldom being more than fifty seeds to a plant. 
In a state of nature its only means of propagation is by 
means of seeds. These ripen in September. If, there­
fore, the plant be dug prior to the ripening of the seed, 
it is  deprived of its only means of perpetuating itself. 
Yet this is the very thing that happens. The " sang " 
d iggers, a class of people that eke out a livelihood by 
h u nti ng this root, by trapping and shooting, exercise 
110 judgment as to the season of digging. The plant is 
dug as soon as found, whether in April ,  August or 
November. It is little or nothing to them that the 
quality is poorer and that the shrinkage is greater than 
when dug in season. It is also of small moment that 
the two Virginias have passfld laws to prevent the 
digging until after the fall of  the slied. Their nomadic 
life insures them against capture, and if they are acci­
dentally caught they live at the expense of the State 
and go back to their old tricks as soon as released.. 

J titutifit �mtritau. 
The only other causes of the lessened supply of this THE ZOOLOGICAL STATION AT NAPLES. 

root are the clearing of forest lands and the browsing BY B. O. HOVBY, PH.D. 
and trampling of stock pastured in the woods. One of the great attractions of the beautiful city of 

The visible decrease in the supply of the wild root Naples is the aquarium, delightfully situated on the 
and the constant increase in the market price have led shore of the bay in the midst of the semitropical foli'­
to many experiments in the cultivation of ginseng. age of the Villa Nazionale, or city park, the favorite re­
But so frequent have been the failures that its culture sort of all residents of Naples, wh ether native, foreign, 
has been declared impossible. Such is, however. not or transient. This city has peculiar advantages for the 
the case, since, with proper attention to its peculiarities, location of an aquarium, because its bay is remarkably 
it may be grown successfully and profitably. It is of rich in animal life, many semitropical and even trop· 
prime importance that the conditions of the forest be ical forms being found in its waters, and storms driving 
closely imitated. In fact, the best place to locate the in many of those which otherwise are found only in the 
plantation is in the woods, although, if  provided with broader expanses of the Mediterranean Sea. In 1870 
artificial shade, such as is afforded by an open lattice Prof. Anton Dohrn, then an enthusiastic young zoolo­
roof, the plots may be located in the garden or the gist, went to N spIes imb ued with the idea of establish­
orchard. It is essential that the beds be made in loose ing an institution on the shores of the bay, partly for 
soil retentive of moisture and well supplied with the purpose of exhibiting in glass tanks the beauti­
humus, that they be kept free from tree roots. well ful and strange forms of animals to be found in the 
shaded, fenced off to protect them from stock and sea, but mainly for the purpose of studying these 
covered in the winter with a mulch to prevent damage animals under the best conditions possible, not only as 
by severe frost. The seed must never be allowed to to their anatomy and their physiological relations to 
become dry or it will fail to germinate. The risk run other animals, but also as to their habits. food, etc. 
in saving seed is all the greater since the seed must be Being a man of pecuniary. means as well as of enth usi­
protected unt il eighteen months old, as it will not asm and great scientific ability, Dr. Dohrn, after de­
sprout sooner ; i .  e. , seed ripened in the autumn of 1897 lays and hindrances that would have proved insur­
will not germinate until the spring of 1899. The seed- mountable obstacles to a man of less determination. at­
lings must be transplanted at least once before being tained his desired object, and he established a zoological 
set in the final beds. At all times these beds must be station which for years has been the prin cipal place 
kept clear of weeds by hand. Ginseng will not tolerate in the world for the study of marine animal Hfe, and 
the use of tools ; horse cultivation is out of the ques- ·the influence of which upon the science of zoology has 
tion. Such, in brief, are the principal points to be been world wide and of incalculable value. 
observed in the cultivation of the plant. The care The building is a three·story and attic structure, 
necessary in the preparation of the root for market is built of stone and stuccoed, and consists of two parts, 
no less important. separated by a courtyard and connected overhead by 

In  the autumn of the sixth or seventh year-some- means of bridges. 'fhe ground floor of the larger 
ti mes as early as the fifth-from the time of sowing the building is devoted to the aquarium, the second, third, 
seed, the roots may be dug. This is done not earlier and attic floors to offices. t.he library, laboratories and 
than the latter part of September, after the seed has work rooms. The smaller building is used for receiv­
been gathered. Roots that have not attained a desir- ing, preserving and storing the material brought ill 
able size should be replanted, only the largest being from day to day, laboratories and study rooms for 
marketed. some of the officials and others. 

The operations of washing and drying must be very 
carefully done, since the mutilation of a root lessens its 
value in market. In the washing the roots are agitated 
with a broom in a tub of water. The water is fre­
quently changed to insure cleanliness, and the roots, 
not perfectly clean at the close of the rough washing. 
are finished by hand brushes. They are then dried 
on wire netting trays in a current of warm air, the 
fi brous portion, or . .  beard, " as it is called, being ru b­
bed off when it becomes brittle. This " beard" is sold to 
the local drug trade for people who like to chew ginseng. 
In the drying the roots lose about two-thirds of their 
weight and become very hard and brittle. They are 
then ready for shipment. 

The cultivation of ginseng is a promising industry. 
The extension of the cultivated beds is not at present 
rapid enough to supply the deficiency in the wild root, 
and an immediate glut is not likely. Should there be 
a temporary decline in price or should a glut occur, as 
has sometimes been the case, a grower need lose no­
thing, since he may leave the roots in the ground for 
one or more seasons, knowing that they are improving 
in size and quality. Other advantages in this industry 
are that it may be made incidental to general farming, 
may be started and continued without excessive outlay 
of capital, and may be confined to land that otherwise 
could not be used for cultivated crops. When properly 
managed, a very small area may be made to yield a 
very large proportionate return. 

One grower, Mr. George Stanton, Summit Station, 
N. Y. , obtained from 4� square rods, in five years, 320 
pounds of green root, which, when dried, would have 
been a,bout 106 pounds, worth, at the price then ruling 
for cultivated root, $575. On the other hand, figures 
such as these must not be used to comput e returns 
from an acre or acres, since the cultivation of ginseng 
in large areas is likely to prove infeasible from inatten­
tion to necessary detail. Ginseng is an exacting crop 
and will be disappointing if not properly managed. 

.. ' . 1 " 
WHILE the bubonic plague seems to be spreading in 

India and threatens almost to equal in fatality the 
epidemic of a year ago, the .French physicians in 
Algeria have discovered a disease in Africa which, if 
the meager reports which have been recei ved prove 
true, is none the less fatal. It is a mysterious disease, 
and no satisfactory diagnosis has yet been made of it:' 
It fir"t shows itself by the patient having an inordi­
nate desire to sleep. Its symptoms resemhle those mani­
fested in laudanum poisoning. If the patient be not 
at once aroused, he soon falls into a stupor, which is 
succeeded by death. From its symptoms it has been 
called by the co rrespondents of French medical jour 
nals in Algeria " La Maladie du Sommeil" (the disease 
of sleep). Europeans are not susceptible to it, Arabs 
only slightly, but the negro falls a ready victim. T wo 
doctors of the University of Coimbe have a theory that 
the disease is  microbic. With some bacilli in serum 
obtained from the blood of a young negro who had 
died from the disease they inoculated half a dozen 
rabbits. The little animals became drowsy, and 
soon died, betraying a.ll the symptoms of the disease. 

The aquarium proper contains twenty-six tanks 
having glass fronts and lighted from above in such a 
manner that, as a person gazes into them, he can readily 
imagine himself, though dry and comfortable, stand· 
ing on the bottom of the sea with the animals at home 
about him. There are no open tanks, as there are in 
the aquarium at Castle Garden, New York City, and 
no light enters the room except that which comes 
through the water. 

One tank is devoted to slarfish, sea urchins and the 
like, three or four to the different kinds of cuttle fish 
and devil fish, several others to crabs, lobsters, craw­
fish and shrimps, while others contain many forms of 
large and small freely swimming fish. One tank has in 
it some wonderfuUy beautiful worms which visitors 
often mistake for flowers ; beside it is a tank full of 
sea fans, sea feathers and sea pens ; and farther along 
are the delicate meduBI'e or jelly fish. True coral, pre­
cious coral and sea anemones may be found in other 
tanks, and the wonderful protective and adaptive de­
vices of various animals to their surroundings are well 
shown. The richness of color, the variety of form and 
the grace of movement are sources of surprise and de­
light to every visitor, especially to one who is used to 
the scantier life and the more somber colors which pre­
vail in northern waters. 

The stocking of the aquarium and the supply of 
material for the naturalists at work in the station is 
cared for in a very complete way. 

The station owns two steam launches, which are 
used for dredging and other heavy or distant work, 
and two or more small rowboats which are kept con­
stantly busy collecting jelly fish and other surface 
forms of life which are driven into the harbor from the 
open sea. F urthermore. all the fishermen in the bay 
regularly bring to the station all the animals that 
come up in their nets that are known to be desired. 

Every day the naturalists state what they need for 
the next day's work, and every evening corresponding 
orders are given to the crews of the boats belonging to 
the station. One naturalist may want fifty sea urchins 
of a kind, another twenty-five starfish, another a large 
or small number of jelly fish or crustaceans or what 
not, and each finds his wants supplied the next IlJorn­
ing. if the weather has been favorable. 

This leads to the mention of another branch of the 
work here which appeals strongly to the public, 
namely, the preservation of marine an imals, particu­
larly invertebrates, for exhibition in museums and for 
purposes of study. Dr. Lo Bianco has won for hiIlJself 
and the station an international reputation by the 
wonderful results which he has attained in the preser­
vation of the extremely delicate and contractile forms 
of marine life. Beginning work for the station as a 
fisher boy, he soon showed peculiar ability in handling 
the animals which were obtained. He studied their 
habits, anatomy and composition carefully and made 
many experiments to determine the best method of 
kiI Iing and prepari ng each species so that it would 
present a lifelike appearance in the exhi bition jar, 
until he liIucceeded in obtaining the beautiful results 
which have been distributed to museums and colleg88 
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all over the world and have brought to the knowledge 
of coun tless thousands some of the wonders of the sea. 
T h e  animals which are intended for dissection m ust 
often be preserved in a different manner from those 
wh ich are inte nd ed for exhibition, and in this  line of 
work, also, the stat ion stan ds pre-em inent . 

Although the aq uari um is the most popu lar portion 
of the s tation and the pu b­
lic sees only th at and the 
preserved animals which 
are sent out to muse ums, 
the chief mission of the 
station, in the eyes of the 
d irector, Dr. Dohrn , and 

of all other scien tists as 
well, is, as has already been 
stated , to pro vide a place 
for the study and in vesti­
gation of mar ine l ife under 
the best con d i t ion s attain­
able on land , and most of  
the station b u i I d i n g is 
given up to provision s for 
this purpose. 'l' he regu lar 
scientific corps of t h e  insti­

t ution consists of n i n e  men,  
i n c l u d i n g  t h e  director. each 
of w h o m  Illakes a special 
s t u d y  of some form of ani­
mal l ife. 

J c itutific  !mtticau. 
dealing with I he science. Furthermore, fully equipped 
laboratories are pro vided for the investigation of the 
chemical and physical qu estions which arise, and there 

are optical and photographic rooms and a machine 
shop for ali ordi n ary grades of work. More than a 
thousand n atural ists have availed themselves of these 
facilities for investigation. 

money n ecessary to meet the running expenses of t i le  
institution comes from several sources. Each con­
tributor of £100 sterlin g  ann ual ly to the station 

suppor"s a .. table " and has the right to ll ame a person 
to receive t he benefi ts thereof. At present thirty 
tables are thus provided for, t h e  Italian government 

paying for seven, differen t inst itutions in Germ any 
for e leven, Engk,n d for 
three, Russia and Austria 
for two each and Belgi U IlJ , 
Hoiland, H ungary, SWIt­
zerland and the Un i ted 
States for one each. The 
institution in th is country 
which always s u pports a 

table there is the Smith­
sonian I n s  t i t  u t i 0 n ,  at 
Washington , b u t  s o  m e 
years Colu mbia U n iversity 
also has one. T h e  tables 
are paid for year by year, 
and there is no endO\nn ent 
fund, thou gh Dr. Doh rn is 

stri ving now to establish 
one. T h e  GerllJ an govern­
m ent appropriates £2, 000 a 
year for the station,  the 
fees of visitors to t h e  aq ua­
riu m  aIIlount to a b o  u t 
£1, 000, t h e s a l e  of pre­
served anim als to about 
£700 an d the sale of old 
material of various kinds 
to about £100. T h e  ex­
penses, howe ver, a I w a y  s 
keep pace with the income 
or get ahead of it. 

-'-'-'."---

T ill< secretary and treas­

u rer of the institution is 
H. Li nden , to w hom the 
writer is i ndebted for man y 
i tems of in formation re­
gard ing t h e  station.  The 
average n u m ber of natu r­

al bts not connected with 
the instit u tion w ho study 
there is from t wenty-five 
to thirty each year. Each 

GROUNDS OF THE NAPLES ZOOLOGICAL STATION. 
A NEW islan d has re-

cently spran g up n par the 

of these is an indepen dent worker along some par- To start the station in 1872 required about $100,000, 

t ic u lar l ine of s tupy. no p lementary instruction bei n g  besides the lan d donated by the city of Naples. 
given by the officers. Each student is provided with Friends of science iu German y and England eontrib­

a table or dpsk, d rawers, rac ks, bookshe lves, m icro- uted a bout $40, 000 of this amo u nt, b u t  the reIllainder 

scope, glass ware, a l cohol and other rpagen ts, dra W -

I 
callie from Dr. Dohrn's o wn fortune. That the Npa­

ing materia ls. glass t a n ks w ith run n i n g  and station - pol itans appreciate the p ublic character and the value 

ary water ; in fact,  with pvery t hing needed to carry to t he city of the station and i t s  aquari um was shown 
on his investigations and w i t h  animals to work u pon. j ten years later. when they freel y  appropri ated from their 
The l i brary is very full u po n  all su bjects bearing u pon beautiful park the land des ired by Dr. Dohrn for a 
wology, a specialty being made of all the periodicals much -n eeded R ddition to the original building. The 

THE NAPLES ZOOLOGICAL BUILDING. 

north west coast of Bor­
neo, opposite the town of Lab uall. Its forllJ a ti on is 
connected with the parth qu ake which was observed 
on September 21, last year, near H udat (British North 
Borneo). T h e  islan d  con sists of argi llacpou� earth 

and rock. It is  about 200 meters long and 150 Illeters 
wi de, and h as increased in size since its appearance. 
The emergi ng of new islands from the ocean , as well 
as their d isappearance, is by n o lllean s a rarity. 
Among oth ers the Graham Island and the Falcon 
Island are examples of this fact. 
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RECENTLY PATENTED INVENTIONS. 

Electrical. 

ELECTRO-P:NEU MATIC PIANO PLAYER. 

-Fred R. Goolman, Los Angeles, Cal. This antomatic 
plano player is provided with an air dnct bridge com­
prIsing a block channeled with parallel air dncts and 
having laieral openings on each side which terminate 
in enlarged recesses covered by flexible diaphragms. 
Electrical contact points ar<l so arranged outside the 
diaphrag:ns on each side as to be closed by them. 
An eq ualizing pipe is provided for connecting the cham­
bers on opposite sides of the block. The music may be 
reversed at any point before the completion of the piece 
by a specially devised reveming mechanism, which is 
actuated by a thrust bar attached to a tiltiug board, the 
latter being hinged at its lower end and carrying at the 
npper end a trIpping hook adapted to engage with the 
perforated music sheet. New pnmping devices and im­
provements in the construction of valve boards and 
vacunm chambers form a feature of this invention. 

Engineering. 

G AS ENGINE. -John W. Carnes and 
Charles W. McKibben, Lima, O.  This simple, effective 
and durable engine comprises a cylinder in which a 
piston operates, a working chamber at one end of the 
cy linder and a compressing chamber at the other end 
connected with the supply and with its working chamber 
by a port, 80 that when the piston moves in one direc­
tion the explosive mixture in the compression chamber 
is compressed, and when the piston nears the end of its 
Btroke, the two chambers are connected with each other 
through the port to snpply the working chamber with 
explosive mixture from the compressing chamber. An 
equalizing valve is placed between the two chambers. 

IU e c b a uical . 
ROAD MAKING MACHINE. -Ch arles E. 

Hacker, Brunswick, Me. In this road-making machine 
the essential features are a vehicle body having runners 
connected with each other, cutters carried by these rnn­
l : ers and a triangnlar scraper snpported by the body be­
t seen the rear ends of the ronners, the lower ends of the 
scraper as well as the cutters extending below the body 
and runner edges. With this machine bushes and weeds 
may be economically removed, at the same time leveling 
the ground for bicycle roads and paths. 

TABLE'l' MACHINE. -James Cornpli us, 
Ridgewood, N. J. This machine makes a tablet of 
nniform weight and thickness and. according to Its 
inveutor, is capable of changing the size in thirty sec­
onds. The depth of the recess in which the tablet is 
compressed is regulated by means of a cam. After weigh­
ing out the powder of one tablet and adjusting the cam 
so that the mould will contain just the amount of pow­
der required, the taIJlets will be made of uniform weight 
and thickness by merely filling the mould at the top. 
Each machine is supplied with two sets of moulds and 
plungers, making the tablets respectively !. and !. 
inch in diameter and of the required thickness. The 
tablets are delivered automatically below the table free 
from all powder. 

MAGAZINE FIREARM. --Wil l is  H. Os-
trander, Boston, Mass. This repeating breech-loading 
gun IS an improvement upon a weapon for which pre­
vious patents were granted to the same inventor. In the 
present arm the improvements made consist of locking 
or bolt devices and parts o.esigned to operate the extract· 
ing mechanism and means whereby the bolting device 
will also act as a safety device, preventing the triggers 
being operated when the barrels are opened. Another 
purpose of the invention is to provide a means whereby 
the latch plates of the extracting devices will be operated 
from the hammer and to provide for operating the lock 
in tbe safety device by the sears in such manner that the 

RA ISIN SEEDER.-Cary S. Cox, Fres­
no, Cal. In this machine the pin cylinder co-acts with 
a novel composite cylinder made up of yielding and non· 
yielding portions arranged to provide spaces intO which 
the pins enter and which receive the seed, the machine 
having the necessary complement of feeding rollers and 
other co-acting members. 

BUTTON AND TIE FOR BRAIDED HAIR. 
-c. C. Davis, Napanoch, Ulster County, N.Y. An orna­
mental bntton is provided which is held between the 
braids of the hair and carries a string or ribbon which Is 
wonnd aronnd the braid to form a tie, the free ends of 
the string being then fastened to the button. 

TILING. -C. C. Alexander, Bayonne, 
N. J. The tiling covered by this patent is made up of 
round tiles, with cement filling between them. The 
round tiles may be laid with great facility, and are secure­
ly held by the cement which fills the intervening spaces. 
The invention makes possible an unlimited variety of 
beautiful designs. 

ROLLER SKATE .-Samuel L. Kinsbru­
ner, Berlin, Germany. This inventor has made a de­
parture in roller skates by embodying a crank shaft 
which is operated by the'np and down movement of a 
hinged plate attached to the foot of the shaft, having a 
driving connection with the rear wheel of the skate. 

ROPE CLAMPING HOOK. - Ansel R.  
Bradeen, Seattle, Wash. This rope-holding device con­
sists essentially of a link having two parallel side bars 
connected by a lateral section and a block fitted to slide 
between the side bars and having a hook projecting 
therefrom, which hook is bent toward the rear of the 
link and lies within the margin thereof. The invention 
is designed for the purpose of firmly holding ropes of 
all descriptions, particularly clothes lines and hammock 
ropes. 

KNIT FABRIC FOR UNDERWEAR, ETC. 
-David F. Halstead, Brooklyn, N. Y. A very novel 
fabric is provided bV this inventor. It consists of a cot­
ton body with a lining of fleeced or natural silk yam. 
The silk being innermost, the fabric gives the advantages 
of the expensive all-silk garments, and the goods may be 
washed in the usual manner without shrinking or hard­
ening. It is claimed the fabric will not cause chafing 
and has a strength and wearing qnalities that make it 
specially serviceable for cavalrymen, bicycle riders and 
the like. 

MULTIPLE-'!'UBE WATER H EATER. -
Albert P. Broomell, York, Pa. The primary object of 
this improved multiple-tu be water heater is the econo­
mizing of fuel. The improvements consist in a peculiar 
constmction and arrangement of valve by which the 
water may be made to travel quickly and in a compara­
tively straight course through the heater from the inlet 
to the outlet, or be made to follow a long winding pass­
age therethrongh as may be desired. The conplings of  
the pipe sections are so constructed and arranged that 
they may be joined together in a simple manner, ena­
bling the necessary cleaning to be easily executed. 

TOOTH FILLINGS. -William F. Davi­
son, Richmond, Va.  In filling a tooth after the inventor's 
simple and effective method, the cavity is first prepared in 
the usual manner and then nearly filled wIth cement. 
While the cement is still plastic, gold is inserted therein 
and the cement is allowed to harden. The exposed sur­
face of this firmly-seated gold will thus constitute an 
anchor to which the outer filling of gold is applied in 
the nsual manner. Novel forms of anchors have been 
provided, answering all requirements that may be neces­
sary in practically applying the invention. 

CHECK H OOK.-F. J. Frost, Th eodore 
Souers and Charles W. Cooledge, ast-1ignors to George S. 
Johnson and C. W. Cooledge, Grundy Centre, Iowa. 
ThIS check hook consists of two sections connected with 
a terret. the sections being adapted for connection at 

sear of the hamm�r n�t �n ope:ation will be aut�mati- right angles with each other. Each sectIOn has an eye 
cally locke�, making I� ImpOSSible to press . both trIggers one eye having an outward leading 0 enin ermittin 

' 
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barrels If they are fired one drrectly after the other. formations thns offering obstrnctions to each other until 

PAPER MAKING M;ACHINE. -Sebastian the members are moved twice at right angles. 
N. Miller, Piedmont, West Va. The improvement in WAIST BELT ATTACHMENT. -Clement 
paper making machines for which this patent was 
granted is provided with the nsnal top couch roll, the 
beam extending longitudinally above the roll, the casing 
having in its nnder side a recess opening toward the roll 
and open at the end. By this means the guard board 
strip may be inserted in and removed endwise from the 
casing. The gnard board strip is engaged by pressure 
screws, and fastenings are secnred to tbe casing at close 
intervals to the beam, preventing any springing of the 
casing toward or from the roll and securing the casiIlg 
in such a manner that its open end is left unobstructed 
for the endwise insertion and removal of the gnard 
board strip. 

llIioIcelJ a n e o tl !! .  

CLOCK· C ONTROLLED SWITCH. --Frank­
lin L. Mackey, New Castle, Pa. This invention is an 
improvement in devices for use in eonnection with elec­
tric circnits, and has for its object to make or break the 
Circuit automatically or to switch from one circuit to an­
other, being operated by connection with a clock mechan­
ism, enabling it to make or break the circuit at any pre­
determined time. The device is intended for use in 
circuits where it is desired to turn the current upon the 
circuits and switch it off at certain times. 

FARE REGISTER. Edward Fuchs, New 
York Stencil Works, New York City. In this invention 
which is effectively designed to prevent fraudulen� 
manipulation, a fleries of concentric rings, having racks 
thereon, register the number of trip fares and a second 
series register the total fares. A lever and dogs operate 
the rings, and in connectIon with these, means are pro­
vided that wholly disengage the dogs on the return 
movement of the lever. Novel resetting devices are 
also provided. 

L. Stephenson, New York City. This invention is 
an improvement in waist belts, having means by which 
the skirt may be held in position. The invention con­
sists essentially of a sheet metal belt having a wire fast­
ened thereto, the ends of which are bent to form hooks 
for engagement with the dress. 

MA RKING CORD. - Georg Karl, Spit· 
zen berg, Tharandt, Germany. The essential parts of 
this marking apparatus are two stakes, a tension device 
connected with one stake and a reel movable on and 
surrounding the other stake. A spring is attached to 
the reel and engages the stake. The tension device and 
reel are provided with a cord. The object of this inven­
tion is to overcome the many inconveniences which at­
tend the manipulation of the ordinary .marking devices. 

ELASTIC WHEEL FOR CARRIAGES. ­
Nicholas Rosenblatt and Sergius Ahscharnmoff, St. 
Petersburg, Russia. In the elastic tire of this wheel, a 
metallic rim embraces the sides of the tire, the tire be­
ing provided with a series of radial perforations each 
terminating on the peripheral surface of the tire in a 
shallow cwity and on the inner surface adjacent to the 
rim in an enlar�ed recess. A series of metal pins are 
provided having approximately rectangular heads, the 
inner surface of which corresponds to the shallow cavi­
ties in the snrface of the tire, the outer surface of the 
heads being convex and projecting beyond the periphery 
of the tire but terminating short of the sides thereof, 
the shank portIons of the pins extending through the 
tire perforations and the inner end of each shank por­
tion being secured in the enlarged recess. The tire, it is 
claimed, will not throw mud or moisture sidewise when 
driving. 

HOOK FOR CHATELAINE OR OTHER 
BAGs.-John Kleinstuber, New York City. This hook 

is composed of sheet metal having a body portion pro­
vided with two recesses stamped therein near one eud, 
with one end wall of each recess removed, forming 
holes adapted to receIve suspending straps, a narrow arm 
projecting from the opposite end and bent to form a 
hook, the onter edges of which being rolled over and a 
fabric secured beneath the rolled edges. 

DEVICE FOR DECORATING TILES OR 
PLANE SURFACES.-G. H. Grundy, Derby, England, and 
George A. Lingard, Old Normanton, England. A photo­
collotype printing film for direct printing on tiles and 
plane hard surfaces, is backed up by an elastic support 
composed of two layers of vulcanized India rubber ce­
mented together. one of which is a thin upper layer of 
dense non.elastic rubber npon which the photocollotype 
film is spread and the other a thicker snbstratum of 
elastic rubber. The elastic support is in tum backed 
np by a smooth-surfaced rigid backing plate. With 
this device the printing is done in a direct manner by 
photocollography without the use of transfers. 

SEPARATOR FOR METALS. -William J. 
Dwyer, Hillyard, Wash. This separator consists of a 
series of tables, a carrier trough common to all of them, 
a grading hopper at the feed end of the carrier trough, a 
water pipe extending into the bottom of the hopper and 
having outlet perforations, another pipe surrounding the 
first-named pipe and a boxing surrounding the Jast­
named pipe and provided with an out.let. The object of 
the invention is to save from the pulp or tailings the 
greater portion, if not all of the metal. 

HACK SAW .-George N. Clemson, Mid­
dletown, N. Y. In the spaces between the straight 
teeth of this saw, set teeth arc located, the straight 
teeth being connected directly at like ends partly to set 
teeth merging tangentially into the straight teeth and 
projecting to one side of the saw, and partly to set 
teeth also merging tangentially into the straight teeth bllt 
projecting to the other side of the saw, the outer ends of 
the set teeth so connected all facing in a like direction or 
toward the same end of the saw. When the saw is 
used, a clean, straight cut is produced and the teats now 
left at the bottom of the cnt when nsing the saw as 
hitherto constrncted, are completely removed. 

POULT RY HOUSE. - Sam ud C .  Ash­
more, Caledonia, Miss. This inexpeI!sive and con­
venient poultry house consists of an inclosed frame 
supported on upright posts and covered by a roof, means 
being provided for the entrance of fowls to the in­
closed structure. Sets of pendent doors are located 
within the structure, whIch doors are inclined to each 
other in pairs and secured together at their lower edges. 
Roosts are placed between the sets of doors and above 
the upper set of doors. The honse affords a safe and 
commodious place for hens and chickens, and by special 
devices the fowls are protected from the depredations of 
reptile", animals or thieves. 

De!!ign!!. 

WIRE FENCE. -Jesse H. Sro fe, Koko­
mo, Ind. The essential features of this fence are the 
horizontal strands and the pickets having overlapping 
curved tops. The pickets and strands present the ap­
pearance of twisted wire and have a fabric-like appear­
ance. 'l'he pickets, by their various crossings and turn­
ings, form a series of diamonds and half diamonds. 

SUSPENDER B UCKLE PIECE.-William 
Bloomberg, New York City. The principal features of 
this design for a suspender buckle piece are a strap-like 
marginally curved inner member and a similar outer 
member. These two members are brought together at 
their end portions and the outer member at its center is 
bulged outwardly or from the inner member. 

TEAPOT OR LIKE ARTICLE . -Austi n F. 
Jackson, Taunton, Mass. rl'he general shape of the 
body of this vessel is elliptical and its sille walls curve 
inwardly to a smaller diameter at. the top with a concave 
taper. The bottom portion of the body is octagonal and 
longer horizontally tlian vertically. The general con­
tour of the cover is conical, the sides being drawn on 
the lines of a reversed Cllrve and changing gradually 
from an elliptical base to an octagonal apex, which is 
surmounted by a knob. The spont is hexagonal in 
cross section and merges into a pear-shaped nose. The 
handle is likewise hexagonal and is oruamented by 
bulbons roots and scrolls. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of tins paper. 

NEW BOOKS, ETC. 

PASTEUR. By Percy Frankland and 
Mrs. Percy Fran kland . (The Century 
Science Series.) Ne w York : The 
Macmillan Company.  Pp . 224. Price 
$1 . 25. 

treatment of disease that Pasteur institutes on similar 
lines have been founded in numerous cities and towns 
throughout the world. 
THE GAS ENGINEER'S POCKET BOOK 

By Henry O'Connor. New York : D. Van Nost rand Com pany. P p. 438. 
Price $3. 50. 

This book not only contains tables, notes and memo. 
randa relating to the manufacture, distribntion and use 
of coal gas and the construction of gas works, but it 
also has a large amount of data serviceable to engineers 
i? general. Its general mathematical tables, its informa­
tion about the strength of materials, etc., have been 
most judiciously arranged, and the book is admirably 
printed in large, clear type. 
A COURSE IN MECHANICAL DR AWING. 

By Joh n S. Reid. New York : John 
Wiley & Sons. Pp. 127. Price $2. 

The anthor, an instructor in mechanical drawing and 
designing at Sibley College, Cornell University. presents 
in this book the elements of a course of instruction 
adapted to students in marine, electrical, railway and 
mechanical engineering. The course has been developed 
through his own experience as an instrnctor, and is de­
signed to prepare a young man of ordinary intelligence 
for the more advanced problems met with in machine 
construction and design. 
THE " H OMER." A Book for the Lover 

of the Wonderful H oming' Pigeon . 
By F. E. Morganth aler. Cleveland , 
0. : O. S. H u b bel l  Printing Com pan y. 
Pp. 123. Price 60 cents. 

This little book is written by one who has for years 
enthusiastically followed the breeding and training of 
the homing pigeon, and gives a large amonnt of practical 
information relating to the selecting of breeds, care and 
snccessfnl raising of pigeons. 
GAS, GASOLINE AND OIL VAPOR EN­

GINES. A work descri pt.ive of t h eir  
the?ry and powe�, illus trating t h eir 
deSIgn • . con structlOn

. 
and operation 

for statIOnary, marme and veh i c le 
motive power. B�' Gardner D. His­
cox, M E. Second ed ition, re vised 
and enlarged . New York : M U[JB & 
Com pany. 1898. PD . 365. 270 ilI u!'­
trations. Price $2. 50. 

The second edition of this book, just issued, places the 
theory and constructive design of the explosive engine 
within the comprehension of every one interested in this 
comparatively new and efficient prime moving power. 
While several chapters are devoted to a simple and 
plainly described theory of the internal combustion mo­
tor, its operation and management, the larger portion is 
given to the description and illustration of the stationary, 
marine and vehicle motors, with examples of boats, 
yachts and horseless vehicles as constructed in the United 
States. A valuable feature is a complete list of Uuited 
States patents on explosive motors and their adjnncts 
from 1875 to 1898, and a list of addresses of builders of 
motors in the United States as far as could be learned. 
The work commends Itself to every one desiring informa­
tion as to the theory and practical working of a cheap 
and safe power. 
THE TUTORIAL CHEMISTRY. Part II. 

Metals. By G. H. Bailey, D. S(\ 
London,  ?h.D. H eidelberg. New 
York : H md s & Noble. Lond on : 
W. B. Clive. Pp. 300. Price $1. 

This is one of a series of yolnmes published at the 
University Correspondence College Press, London, to 
provide candidates for examinations and learners gener­
ally with text books designed to convey In the simplest 
form sound instruction, in accordance with the latest 
results of scholarship and scientific research. Care is 
t�ken to avoid complex details where possible, and to 
gJve every help that ca" be afforded a 8tudent short of 
oral instruction and demonstration. 
SANI'l'ARY ENGINEERING. W i l l i a ill-

Pall l  Gerhard, aut h or a n d  publisher 
36 Union Sq uare; East, New Yo�k 
City. Pp. 132. Price $1. 25. 

The author has for some years enjoyed an extended 
reputation as consulting engineer for sanitary works, and 
in this monogram treats comprehensively of the leading 
considerations to be borne in ,mind to obtain the most 
effective work. The principal topics discussed are the 
water supply of cities and of dwellings, sewerage and 
sewage disposal, prevention of pollution of watercourses 
street pavements and street cleaning, garbage disposal

' 
the laying out of cities and towns and their sanitatIOn: 
sanitary engineering in the case of epidemics and in time 
of war, etc. 
ANNUAL REPORT OF THE MINISTER OF 

MINES. For the year endi[Jg' 31st 
December, 1897. Being an accou n t 
of min?ng operations for gold , coal. 

This modest volume affords a comprehensive and yet etc. , �n t h e  Province of Bri tish 
concise and appreciative sketch of the life and work of Columbia. Pp. 451-640. 
a great. chemist, but one whose valnable researches in a I THE MOTOR ENG ' E purely chemical line were overshadowed by his studies CAL Yvo 

. �N�R S AND LECTRI-

more especially bearmg on infectious diseases and their I Park 0 �W�l� 
Al,!l t BOOK. West 

prevention, the subject of micro-organisms in the Price
' $1.' I Jam In  ern . Pp. 147. 

economy of nature, the cause and prevention of rabies, 
etc. Pasteur was born in 1822, the son of a working 
tanner, in a small French town, and he died in 1895, his 
fnneral being one of great pomp and ceremony at the 
Cathedral of Notre Dame, Paris. His life was a very 
active and busy one, but was marked by a long series of 
well-earned successes, prominent among which were his 
discoveries in relation to fermentation, anoorobic life, 
spontaneous generation, the vinegar organism, silkworm 
dispases, the brewing of beer, etc., all of which led np 
to his study of infections diseases, researches on anthrax 
and discovery of anthrax vaccine and the rabies virus. 
A most worthy memorial of the great chemist and hu­
manitarian has been made in the foundation on a perma­
ment basis in Paris of the .. Institut Pasteur," for the 
treatment of rabies and the " scientific study of means 
practically to compass diseases which decimate the 
human race-diphtheria, typhoid fever, phthisis, etc." 
Perhaps, however, It i1> an even more striking testimo­
nial of Pasteur's place in the scientific investigation and 

This little book is compiled with a view of furnishing 
a book of reference in a simple and convenient form for 
t�e use of motor engineers and street railway men. The 
dIagrams of the controller connections and com binatioDs 
will be found of great value in practical work. The dia­
grams are specially clear, and it is a pity they could not 
be reproduced on a slightly larger scale. 

T h e  American Electrical Directory and 
Buyer's Manual is  a quarterly publication issued by E.  
L Powers, Monadnock Block, Chicago, Ill. The sub­
scription price is $4 per year. The present number con­
�ins �aluable statistics regarding central station lighting, 
I�cluding those owned and operated by private corpora­
�ons as well as those owned and operated hy municipali­
tIes. It contains buyer's list, in which the manufac­
turers are carefully classified. It also con tams a full 
list of electrical stations as to capitsl, name of manu­
facturer, plant, etc. It will prove of great value to all 
who are in any way interested in electrical industries. 
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The charge fffr insertion under thUl head Ul One Dollar a 
line for each insertion ;  ab<>ut eight w<>ras to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow­
ing week's issue. 

Marine Iron Works. Chica/Zo. Catalogue free. 
. .  U. S." Metal Polish. Indianapolis. Sa.mples free. 
Gasoline Brazing Forge. Turner Brass Works. Chicago 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Bicycle Electric Light Co., Cleveland, 0., want agents. 
Schwaab Stamp & Seal Co .• Milwaukee. Send for cat'g. 
FERRACUTE Machine Co., Bridgeton. N. J. Full 

line of Presses, Dies and other Sheet Metal Machinery. 
Improved Bicycle MaChinery of every description. 

'rhe Garvin Machine Co., Spring and Varick Sts., N. Y. 
Gasoline Engines and Launches. Free catalogue. 

Monitor Vapor Engine and P. Co. Grand Itapids, Mich. 
The celebrated " Hornsby-Aluoyd " Patent Safety Oil 

Engine is built by the De La Yergne Refrigerating Ma­
chine Company. Foot of East 138th Street, New York. 

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

IT Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co. , 361 Broadway, 
New York. Free on application. 
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or no attention will be paid thereto. Trus is for Oill 
information and not for puhlication. 

R e ferences to former article. or answers should 
give date of paper and page or numher of question. 

Inquh'ie" not answered ill reasonahle time should 
be repeated : correspondents will bear in mind that 
some answel'8 require Dot a little research, and� 
though we endeavor to reply to all either by lettel 
or in this department. each mu.t take his turn. 

B u yers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special 'V rUt e n  I nforlllati o n  on matters 01 
personal rather than general interest cannot be 
expected without remuneration. 

Scient i fi c  A lllerlcan S u p p l e m e n t s  referred 
to may be had at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

lliineraJ s sent /:or examination should be distinctly 
marked or labeled. 

(7424) W. H. C. asks : Ki ndly give me a 
method (such as I can use in a laboratory) for the sepa­
ration of nicotine from tobacco. I have tried the experi­
ment by digesting the ordinary plug tobacco in sul­
phuric acid, then mixing it with lime, and distilling, hut 
without success. A. In order to extract the nicotine 
from tobacco, the leaves are hoiled with water, which 
dissolves the alkaloid, in combination with malic and 
citric acids. The liquid. having been strained, is evapor­
ated to a sirup and mixed with alcohol, when it separates 
into two layers, of which the upper contains the salts of 
nicotine dissolved in alcohol, the lower aqueons layer re­
taining the greater part of the vegetable matters. The 
alcoholic layer having been drawn off is next shaken 
with potash, to comhine with acid., and with ether to 
dissolve the nicotine then set free. On decanting the 
ethereal solution of nicotine which rises to the surface. 
and evaporating the ether, the nicotine is left in the form 
of an (,i1y liqUid, which is colorless and perfectly pure, 
but soon acquires a dark brown color when exposed to 
air. It is very readily distinguished hy its very pungent, 
irritating odor, recalling that of tobacco, and Which is 
very perceptible at the common temperature, although 
the boiling point is 4800 Fall. 

(7425) W, F. A. w rites : I have a small 

fan motor, which is intended to run on 3'2 volt alternating 
circuit . .  It is of the hrush and commutator type, with 26 

poles to the armature core. The commutator has 13 seg­
ments. The field has 2 coils. There is also a choking 
coil in the base. The whole machine is wound with No. 
2r. wire. The field, armature and coil are all in series. 
What must I do to it to make it run on 104 volt circuit ? 
A. Without knowing more about the machine, it would 
be impossihle to give more than general directions. You 
can wind it with a greater number of turns of wire in 
both field and armature. using finer wire. The best way 
would be to increase the self-induction of the choking 
coil. This would cut down the voltage snpplied without 
any loss of energy except thgt due to the ohmic resist­
ance of the wire m the coil. This extra self-induction 
must always remain in the circuit. That which is in the 
machine is probably for regulation. 

(7426) D. asks : What is the difference 
(if any) between statical electricity generated by a fric­
tional machine and the electricity induced in the sec­
ondary of an induction coll ? A. There is hut one elec­
tricity, jnst as there is but one water ; bnt just as water 
may be more or less in quantity or be under a greater or 
less pressure or head, so with electricity we may have 
more or les8 of it, and it may be nnder a greater or 
less pressure. In the so-called static condition of 
electricIty it is under great pressure, that is. it has a 
higb E. M. F. Then its quantity in amperes is usually 
small. The mode of generating the electricity is of no 
importance. ElectriCity is electricity. 

(7427) C .  R G. writes : A weight clock 
is Junning with perFect accuracy. If the weights are 
changed to very much heavier ones, would the clock run 
with the same accuracy withont adjustment ? A. No, 
Tbe weight or spring of a clock furnishes the power to 
move the train or wheels. These are so constructed that 
at each swing of the pendnlum or balance whe�1 a tooth 
of the escapement wheel strikes upon and gives a slight 
impulse to the pendulum or balan�e . wheel. This keeps 
it in motion and up to the proper length of swing. If a 
heavier weight is substitnted, the swing of the pendnlum 
will be made longer and the clock will be likely to 1'llIl 
irregularly. 

J c itut ific �mtricau. 
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The Coburn Tro l ley Track Mfg . Co. , 
• • •  HOLYO KE. I\IASS • •  , 

flDJUSTABLE FIXTURES� ,.-r.! FOR INCANDESCENT LAMPS 
����,� . ,  EY!!{�������I� 
f�t O.C.WHITE C9 WORCESTER MASS . 

N I C K E L  AND 
Electro· Plat ing  

Apparatus a n d  Material. 
THE 

anson & VanWink le 
Co .• 

Nen'nl'k, S. J .  
1 36  Liberty St., N .  Y. 

3f> & 37 S. Canal St .• . 
CbIC8./l0. 

{las Blast turnacts 
lAS PRODUCERS 

AND 
P R ES S U R E  BLOW E RS. 

F<Yr Illustrated Pamphlets, apply to 

AMER ICAN GAS FURNACE CO.  
23 John Street, New York , N .  Y . 

..•....... �� ............... . • FO R  BICYC L E  USE.  : • We now make for our • • Adjustable Jaw Cut-Nip. • per Jaws specially shaped • • to cut wire in bicycle • • rims. Same price as oth. • • er style� $2.00. Caialogue • • of .Ii�ne 'J:oo!s free. • : l"'s� STARRETT foC?ia. Athol .  rr.As�1·. : •••••••••••••••••••••••••••• 

TO INVENTORS. 

OfA��:le[t��ce o�� tl��hlr��r8
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unequaled facilities for procufmg 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 securmg of patents, either at 
home or abroad, are invited to write to this office for 
prices. which are low, in accordance with the times and our exteusive facilities for conducting the business. 
Address MUNN & CO . .  office SCIENTIFIC AMERICAN . 
361 Broadwav. New York. 

ROCK DRI LLS 
AIR COMPRESSORS 

S IMPLEST, MOST EFF IC IENT and DURABLE .  (RAN D D R I LL CO.) 
Serul for Catalogue. 1 0 0 Broadway, New Y o r k .  

Physical and School  Apparatus 

INDEX OF INVENTIONS GALVANOMETERS 
For which Letters Patent of the 

United States were Granted 

MAY 3 . 1898. 
A N D  E A C H  B E A R I N G  T H A T  D A T E. 

lSee note at end of list about copies of these patents.) 

Acid condenser, nitric, J. V. Skoglund . . . . . . . . . . . . .  603,412 
Adjustable wrench. W. O. Parker . . . . . . . . . . . . . . . . . .  603,575 
Advertising or sign lamp. S. A. Bhise . . . . . . . . . . . . .  603.251 
Air compressor governor, C. Cummings . . . . . . . . . . .  603,425 
Alarm. See Fire alarm. Back pedaling brake. C. F. Dinkle . . . . . . . . . . . . . . . . . .  603,265 
Back pedaling brake, S. Fader. . • • • . . . . . . .  . . . . . . .  603,325 
Back pedaling brake, A. Zwirow . . . . . . . . . . . . . . . . . . . .  603,310 
Baling cotton, C. L. Bessonette . . . . . . . . . . . . . . . . . . . . .  603,250 
Baling press, C. L. Bessonette . . . . . . . . . . . . . . . . . . . . . . 603,249 

�:����s��l��: �:ov�g?:���d' or 'cc;ver' for: G: '}': 603,264 

'l'hom080n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,348 
Bath apparatus, shower. W. Vandermau . . . . . . . . . .  603,299 
Bath tub leg. D. D. Buick . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603,2M 
Batteries, making peroxide of lead for galvaniC, 

J. D. Darling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,361 
Bat
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Bearing device, ball. J. Meyrick, Jr . . . . . . . . . . . . . . . .  603.570 
Bearing, rolJer. E. W. Davis . . . . . . . . . . . . . . . . . . . . . . . . .  603.586 
Bedclothes holder. I. D. Cresson . . . . . . . . . . . . . . . . . . .  603.553 
Bell. bicycle. H. G. Martin . . . . . . . . . . . . . . . . . . . . . . . . .  603,279 
Bicycle, D. W. Caswell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �97 
Bicycle attachment, L. Feingold . . . . . . . . . . . . . . . . . . .  . 
Bicycle brake, F. H. Heath . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�}���t� ������fi: �: :�l��r: : : : :  : : : : : :  '. : : : : : : . : : : :  '. : :  
Bicycle or  tricycle, W. F .  Williams.. . . . . . . . . . . . . ... . . 
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Bicycle support, G. H. Williams . . . . . . . . . . . . . . . . . . . . 603,519 
Bicycle wheel. M. C. Oviatt . . . . . . . . . . . . . . . . . . . . . . . . . .  603,574 
Billiard or pool tables, pneumatic cushion for, 

W. F. Stebbins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603,490 
Binder, temporary, N. Edson . . . . . . . . . . . . . . . . . . . . . . .  603,500 
Binder, temporary, L. M. Leslie . . . . . . . . . . . . . . . . . . . .  603,428 
Board. See Bulletin board. 
Boat. J. Kautz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603,469 
Boat. life, E. J. Hough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603,096 
Hoat. life, J. Mitchel l, Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,532 
Boiler. See Steam boiler. Water tube boiler. 
Book. sales recording check. N orthall & Schep. 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 603,571 
Bookbinding machine. J. McClellan . . . . . . . . . . . . . . . .  603,406 
Boot or shoe shank, W. N. Sprague . . . . . . . . . . . . . . . .  600,367 
Boring tapering holes, tool for, 1. W. Mason . . . . . .  603,531 Bottle, W. A. Fries, Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603,527 
Bottle, E. Towers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603,350 
Bottle stopper, P. Lindemeyr . . . . . . . . . . . . . . . . . . . . . . .  603,364 
Bottle stoppering device, L. C. Webster . . . . . . . . . . .  603,304 
Box. See Sand box. 
Box, G. W. Carver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603,256 
Box shuck sanding machine, J. P. Wright . . . . . . . .  603,520 
Bra�:r b�:te�

a�eb1�t::i�;a���ke. Bicycle brake. 
Brake sboe, J. N. Pringle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603,343 
Bucket, well, W. D. Martin, Sr . . . . . . . . . . . . . . . . . . . . . • 603,569 
Buckle and snap hook, combined, J. Polka .. . . . . . .  603,576 
Buffing' roll, rotary, P. B. Bagley . . . . . . . . . . . . . . . . .  . .  
Bulletin board, W .  E .  Benson . . . . . . . . . . . . . . . . . . . . . .  . 
Bung. ale barrel, F. W. Albrecht . . . . . . . . . . . . . . . . . .  . 
Bung, faucet, D. Beebe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Burner. See Gas burner. 
Burners, apparatus for conveying air and vapor 

to, J. Stubbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603.436 
Button, C. W. StImson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603,517 
Button, cua', W. S. Bechtold . . . . . . . . . . . . . . . . . . . . . . . .  003.396 

8:� l�g:cl�!�pto:i: �;����l,l��L�Kahie: : :  : :  : :  : : :  �:� 
Car brake, A. H. Bostley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 003,439 
Car coupling, .1 . \.  Newburg . . . . . . . . . . . . . . . . . . . . . . . . .  603,340 
Car coupling. P. Ullman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,298 
Car door fastening, W. O. Davies, Jr . . . . . . . . . . . . . . . 600,362 
Car fender, J. I. Newburg . . . . : . . ... . . . . . . . . . . . . . . . . . . .  003,339 
Car, steam propelled, A. J. Pltkm . . . . . . . . . . . . . . . . .  603,284 
Car unloading apparatus, T. Long . . . . . . . . . . . . . . . . . .  603.-336 
Car wheel, W .  W. Rosensteel . .  . . . . . . . . . . . . . . . . . . . . .  003.600 
Car wheel, self lubricating, W. '1\ Snyder . . 603,291, 603,292 
Carbonating and dispensing apparatus, l iquid, P. 

}}. Malmstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603,404 
Car!i,".��i��. W.°$�d
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Carbureter � W. E. Pinckney . . . . . . . . . . . . . . . . . . . . . . .  603,431 
Carousel, F .  C. Prescott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603.432 Case. See Medicine case. Show case. 
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ratus for preparing. C. l£tellner . . . . . . . . . . . . . . . . . .  603,333 
Centrifugal macbme, Baker & Colby . . . . . . . . . . . . . . .  603.395 
Chair, wash bench. etc., combination, J. Van 
. Melick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603.614 
Check protector, L. '1'. Weiss . . . . . . . . . . . . . . . . . . . . . . . .  603.J16 
Churn, J. P. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603,375 
Churn. F. J. Hoge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,381 
Cigarette making machine. J. H. Schmidt . • . . . . . . .  603,488 
Clasp, J. Forshelm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OO3,40l Cleaner. See Dish cleaner. 
Clock, electriC programme, J. O. Lyman . . . . . . . . . . . 603,400 
Cock, ball. H. A. SedgwlCk . . . . . . . . . . . . . . . . . . . . . . . . . . 603.346 
Colfee roaster, G. Burs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,551 
Conveying apparatus. A. S. Krotz . . . . . . . . . . . . . . . . . .  603,607 
Conveying system, electric, A. S. Krotz .. . . . . . . .  . . 
Cooker, dry Vflcuum, H. A. Wolff . . . . . . . . . . . . . . . . . .  . 
Corn shock compressor, H. Van Pelt . . . . . . . . . . . . .  . 
Cotton thinner, R. J. Gatling .. . . . . . . . . . . . . . . . . . . . .  . .  
cOu

���:·co��Iin��CyfrJ1i��t����ou�ft���uPling. 
Crate. folding bicycle. M. E. Dunbar . . . . . . . . . . . . . . .  603,H3 Crate. shippmg. R. L. Templeman . . . . . . . . . . . . . . . . . .  003,388 Curb and culvert cover. sidewalk, G. P. Gross . . . . 603.561 
Curtain flxture. Walters & Rohrer .. . . . . . . . . . . . . . . . . 003.615 
Curtain roller fixture, A. Caesar . . . . . . . . . . . . . . . . . . . .  603.255 
Curtain tassel attachment, H. T. Pycroft . . . . . . . . .  003.540 
Cutolf, cistern. J. McCoy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,338 
Cutolf macbine. F. Challoner . . . . . . . . . . . . . . . . . . . . . . . .  603.498 
Cutout, time limit. H. H. Cutler . . . . . . . . . . . . . . . . . . . .  603,594 
Cutter, conuector and pliers, combination, C. P. 

Toward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603.349 

We�{a����I; �g:Pi�!r': ��
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Dental engine controller, electric, J. J. Coach. 
man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603.524 

Direct acting engine, A. Ball . . . . . . . . . . . . . . . . . . . . . . . .  003,358 
Dish cleaner, E. Shaw .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003.bOO 
Distilling apparatus, acid, E. Hart . . . . . . . . . . . . . . . . .  603,508 
Ditching machine, J. G. Dillahay . . . . . . . . . . . . . . . . . . .  603.557 
Door dust and cold guard, G. Everson . . . . . . . . . . . . .  603,480 
Door fastener. H. B. Butts . . . . . . . . . . . . . . . . . . . . . . . . . .  603,477 
Draught equalizer, B. F. Russell . . . . . . . . . . . . . . . . . . . .  603.433 
Draught supply apparatus. W. H. Page . . . . . . . . . . . . 003.453 
Drawer, hardware, J. D. Warren ... . . . . . . . . . . . . . . . . .  603,583 Drier. See Rotary drier. 
Drying apparatus. Snyder & SeIdner. . .. . . . .  . .  . . . .  003.612 
Drills, means for manufacturing twist, R. L. Bar-

clay . . . . . . . . . . . . . . . . . . . . . . .  " . . . .  . . . .  . . . .  . . . . . . . .  . . .  600.46'2 
Drum wind elevator, A. B. Roney . . . . . . . . . . . . .  · . . . . .  603.599 
Dust collector, O. Porbeck . . . . . . . . . . . . . . . . . . . . . . . . . .  603.285 

�fe"c��{;,".s
u
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Electroplating apparatus. L. Pottholf . . . . . . . . . . . . . .  603,286 
Engine. W. S. Beeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603.601 
Engine cutofi' mechanism, steam, J. Stumpf . . . . .  . 
Evaporating apparatus, W. H. Underwood .. . . .  . .  
Face and neck protector. J. Well . . . . . . . . . . . . . . . . .  . .  
Faucet and pIpe cleaner, liquid distributing, 

Dredge & Doyle . . . . . . . . . . . . . . . . . . . .  '" . . . . . . . . . . . .  003.46.\ 
Feed mixer. W. G. Pearson . . . . . . . . . . . . . . . . . . . . . . . . . .  603,5a7 
Fence. J. W. HOlier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,2,4 
Fence post. J. H. Pierson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003.454 

i!!ii�: �:t��w.:i:��k:� : : : : : : : : : : : : : : : : : .: .:: : .: : : : : : : :  !:m 
Filtering plant for waterworks, T. C. Hefel . . . . . . . 603,483 
Fire alarm, automatic electric, W. E. Frost . . . . . .  603,270 
Fire escape, Catanzano & Taccone . . . . . . . . . . . . . . . . . . 003,440 
�'ire hydrant. C. A. Sulzman . . . . . . . . . . . . . . . . . . . . . . . .  603,295 
Fire reSisting frame and door, A. De Man . . . . . . . . .  603,442 
}4 .... ireproof floor and ceiling, G. Liebau . . . . . . . . . . . . . .  603,598 
}4"'ireproof partition or other wall and ceiling, T. 

Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,591 
Flashlight apparatus. A. E. Johnstone . . . . . . . . . . . . . 603,332 

(Contmued em page 918) 

STANDARD , SINE, TANGENT, 

REFLECTING and WIEDEnANN 

GALVANOnETERS . • • • •  
Catalo!1ue free. 

E. S .  Ritchie & Sons, Brookl ine , Mass. 
Duck and rubber the very best. The stitches 
�i;��or¥�ictt�� i�

u
Ce 

belt
) 
tolding the plies 

flrm y together. Espe­
Cially adapted for me­
dium and small size pul­
leys. a:;r Cata� li'ree. 

Made by 
BOSTON BELTI NG CO • •  

256 Devonsh i re St • • 
Boston. U. S. A. 

The Queen Acme No. 5 M icroscope 
N EW MODEL AS PER CUT.  

The Ideal Microscope for Amateur 
Research. Stands unequaled for preCise 
and accurate adjustments and optical 
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om 
Send .for new Microscope Catalogue B; M .  

Q U E E N &; C O . , INC. 

1 0 I I  Chest nut St . ,  Phi lade lph ia, Pa. 

You Want the Best Lathe and Drill 
CHOCKS 

V8u USE  GR I NDSTO N E S  P 
[f so, we can suppiy you. AIJ sizes 
Inounted and 1l 11 ltl Onnted, always kept in stock. Rl3member, we make 8 
specialtyof selecting stones for all spe­
CIal purposes. :::w- Ask for cataloQue. 

The CLEVELAND STONE CO. 

2d Floor. Wi l sh i re . C l eveland , O. 

For Planinll Mills, Carpenters, 
Builders, Furniture, Chair, Vehicle, 
Wheel and Spoke Makers. etc. 

lIT C<>rresponasnce Solicited. 
lIIustrated 312-page Catalogue free 
to manufacturers and foremen. 

T H E  ECAN CO. 
327  to 347  West Fro nt Street, C I N C I N NATI,  OHIO.  

T E L E P HO�E � I R ECT ! 
}!�er�o

a
!���l�� �i>h�n:

a
f���\��� or exterior linea. Our instruments have many new and improved features. All kinds of 'Phones made to order. Our Pat­ent Transmitter can be bought separately If desired. for either short or long alstance service. A speCialty of Call Telephones for office. warehouse or factory use. Dis­penses with swltcb board. A II sounds audible 50 per cent better than with other 'phones. Spencer Electrical Com­

pany. 163 Greenwich Street, N. Y. City . 

Buy Telephones 
THAT ARE GOOD-·NOT .. CHEAP THI NGS." 

Tbe dilference in cost is little. We guarantee 
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tee and instruments are both good. 

WESTERN TELEPHONE CONSTRUCTION CO. 
2 5 0·2 54  South C l i nton St . •  Ch icago . 

Largest Manufacturers of Te!ephones 
.",clusively in the United States. 

RUSTLESS COATINGS FOR IRON AND 
Stee l .  - Paints : of what composed, how destroyed. 
class ification as true pigments and inert substances, 
adulterants, etc.-By M. P. Wood. 'l'he essentials of 
!lond paint. rrhe characters that a paint should possess 
for the purpose of protectjll� st.ructures from decay or· 
corros ion. Natural and a rt i Hcial asphalt coatings. Iron 
oxide pa i n ts. Ziuc and lead oxides. Carbon paints. 
Inert pigmpnts. A very exhaustive and valuable paper. 
Contained in SCIE :" TIF1C A l'tl ERICA N SUPPT.ErtIENT, 
Nos. 1 0 1 7'. l O t i'  and 1 0 1 9. Price 10 cents each. 
To be had at this office and from all newsdealers. 

.. ------�------------

BIO�[Htt 
Comb. twist dri l l .  
thread j itCh. cen· 
tre an top dr i l l  
gauge. 

Price. 
$1.1i0 each. 

G.m�e and 510 page catalog sent postpr ;d for '1.40 or cataloJ' alone for 250. 
MONTGOMERY &; CO . .  TOOL MAKERS, 

1 05 FU LTON STR EET. NEW YORK CITY. 
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_ I. 
E N G I N E E R I N G  �j� 

Learned b study at home in your spare 
time. Able insti'actors. Superior text.. c books free. Fees moderate. __ 

$2 i n  ADVANCE and $2 a MONTH 
Pays for a College Education at Home. 

�.��a;:l
.
i

(fo
e:rB�8�nin \?:���l��!t��Tc:r�r ��It-k':t: gmeermg ; Mathematics ; Chemistry i Mining ' Archi� tdctu!,al or Mechanical Drawing ; Surveying ; Plti.mbing j Archltectu:t:e ; Metal Pattern. Drafting ; Prospecting ; Book-Keepmg ; Shorthand ; English Branches. 
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b:t�i�h8t!O�tud,;�cular free. State subject 

INTERNA.TIONA.L CORRESPONDENCE SCHOOLS, 
BOI 942 , Scranton, -.:> ... 

ROSE P O LYTEC H N I C  I N STITUTE 
�7�:�:i::� �8r,,'::�f5o������th:��;�cakx<f�� 
sive shops. Modernly equipped laboratolies in all de­
Partments. Exoenses low. 16th year. For Catalog ad-dress C. L. MEES, President, Terre Haute, Ind. 

THE 

Scientific American 
S PECIAL NAVY 

SUPPLEM ENT. 
With Colored Map of Cuba. 

The great desire elurmg the present crisis for ac­
cumte information concerning the United States 
Navy has led t.o the preparation of a short treatise 
on the Navy, which has just been published 
under the above title. Every effort has been mad!' 
by the publishers to treat the subject in snch a 
manner that it may be readily understood by the 
rewcr unversed in naval affairs, and at the same 
time render the publication a permanent book of 
re ference. 

This issue takes the place of the regular num­
ber of the Supplement for April 30th, and consists 
of forty pages. 

The number opens with a bistorical sketch of 
the birth and growth of the new Navy from 1883 
to 1898, in which the programme of shipbuilding 
authorized in each year is given. together with the 
clas.es of shi ps which it called for. 

This is followed by an article which explains the 
dIfferent types of vessels into which a modern 
navy is divided, and shows, by the assistance of 
diagrams, the manner in which the various types 
of ,-essels are classified. This article will greatly 
assist the reader in understanding the detailed 
i llustrations and descriptions of each ship which 
make up the bulk of the issue. 

·The ships are grouped according to their type, 
as classified below. A comparison is drawn be­
twcen different vessels of the same type. and the 
i m p,.o,-ement of each . ship on its predecessor is 
p O i n l ed o ut. 

BATTLESHIPS. 

. • I l ldiana," 13 cuts ; " Massachusetts," :3 cuts ; 
H Oregon," 2 cuts ; " Iowa," 3 cuts ; u Texas," 2 
cuts ; H Kentucky," 2 cuts ; U Alabama," 5 cuts. 

CRUISERS. 

H New York," 3 cuts ; U Brooklyn," 1 cut ; " Min­

neapolis," 1 cut ;' u Columbia," 2 cuts ; H Chicago," 

1 cut : " Olympia," 2 cuts ; HCincinnati," 1 cut ; 

�� San Francisco," 5 cuts ; ..  Detroit," 1 cut � 
•• Charleston, 1 cut ; H Baltimore," 1 eut ; h New 
Orleans,'" 2 cuts. 

MONITORS. 

.. Amphitrite," 4 cuts ; U Terror." 5 cuts ; h Mon­

terey," 3 cuts ; " Miantonomoh," 4 cuts. 

GUNBOATS and TORPEDO BOATS. 

u Helena," 1 cut ; H Annapolis," 1 cut ; � �  Mari­

etta," 1 cut ; •. Ericsson," 2 cuts ; U porter," 2 cuts 

�· Maine's" torpedo boat, 1 cut ; � � Bailey." 3 euts. 

SPECIA L  CLASS. 

Ram " Katahdin," 4 cuts ; submarine boat " Hol­

land," 2 cuts. 
Under the cut of each ship is a full table of 

her dimensions, armor. gnns, speed, etc., and this 

is supplemented by tables at the end of the 

work, giving complete tables of the whole fleet. 
The illustrations number about 90. and include 

handsome half-1;one views and wood-cuts of all 

of the vessels above mentioned. Other pictures 

si l ow in great detail the guns, gun-turrets, tor­
pe'does, steering apparatus, conning towers, and 

InHny interior and sectional views of other parts 
of these warships. The whole forms a most 

complete and fnlly illustrated periodical. 
In addition to the above is included a reliable 

lIlap in colors, showing the island of Cuba and 
the West Indies. 

This issue is inclosed in a handsome colored cover 
for preservation. 

Price, by Ulail, 2.� cents. 

MUNN & CO., Publishers, 
361 Broadway, New York City. 

�"'lush jOint for tubular frame constructions, F. 
C. Avery . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . .  603.244 

Fly screen. S. C. Hart. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603.595 
ll"ortitlcation, J. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603,451 

t:g�;;!��I,l
,R�·tfa�i : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:�� 

lfurnace and liquid fuel burner, O. W. Deg-en . . . . .  603,556 
Furnace for heating rivets or for similar uses, A. 

H. & F. J. Lind berg . . . . . . . .. . . . . . . . . . . .  _ _ _  . . . . . . . 603.470 
Ifurnace iron notch and appliance, blast. J. M. 

Hartman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  603.330 
Game apparatus, H. '1'. Pycroft . . . . . . . . . . . . . . . . . . . . .  603,539 
Game cuunter, J. Schneider . . . . . ........... . . . . . . . . .  603,514 
Harne scoring device. A. Zestermann . . . . . . . . . . . . . .  603.356 

8:�b����r�lfe�,. tt· e�ift��.����: : :  : : : : : : : :  : : : :  : : : :  : : :  �:��� 
Gas burner, C. S. Steward .. . . . . . . . . . . . . . . . . . . . . . . . . . .  603,613 
Gas burners, mantle fur incandescent, H. P. D. 

Ohlhaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603.473 
Gas generator, acetylene, Bryan & Couper . . . . . . . 603,397 
Gas generator, acetylene, Gillett & Hellwig . . . . . . .  (i().1,506 
Gas generator. acetylene. W. McGraw . . . . . . . . . . . . .  603,535 
Gas light electrical attachment, Kellner & Bar-

rows. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ .  _ . . .  603.334 
Gas motor. oil. H. K. Clover . . . . . . . . . . . . . . . . . . . . . . . . 603.318 
Gas producer, J. Fraser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603,328 
(jate. See r:I'ilting gate. 
Gate. W. H. Clay .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603.258 
Gear motion transmitting and speed varying 

mechanism, planet, H. P. Brown . . . . . . .. . . . . . . . 603,253 
Gear. sprocket and chain, E. F. Morse . . . . . . . . . . . . .  60:3,609 
Generator. See Gas generator. Steam generator. 
Gilding china, earthenware. or porcelain articles, 

G. W. 'l'ooker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ .  603.296 
Gin saw tiling machine. J. H. & W. H. Walters . . .  603.302 
Glove fastener, J. V. 'Vashburne . . . . . . . . . . . . . . . . . .  603,303 
Governor, A. B. Ireland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603,363 
Grain scourer, C. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603,294 
GrindIng and pulverizing apparatus, sample, J. 
Grt�di��;;:�f�F:i,.tiiie: .- : : : : : : : : : : : : : : : : . : : : : : : : : : : : :  ��:m 
Gun, air, Bailey & Monk . . . . . . . . . . . . . . . . . . . . . ... . . . . .  603.549 
Hammock seat attachment, I. E. Palmer . . . . . . .... 6OH,408 
Handle for hoes, rakes, etc., A. L. Boyer . . . . . . . . . .  603,550 
Harrow. J. I. Hoke. . . .. . ............................ 603,446 
Harrow, disk, D. R. Livengood .. . . . . . . . . . . . . . . . . . . . .  603,449 
Harvester, corn, D. F. Leishman . . . . . . . . . . . . . . . . . . . 603,608 
Harvesting machine, corn, C. H. Withaeger . . . . . .  603,307 
Hat packing ring, L. T. Hallock . . . . . . . . . .... . . . . . . .  603,44-5 
Hats, coats, umbrellas, etc., holder for, F. 

Wagenblast . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. .. . . . .. 603.544 
Heater. See Water heater. 
Holdback device. O. P. Baker . . . . . . . . . . . . . . . . . . . . . . .  603,420 
Hook. See Snap hook. Sword slinging hook. 
Hook and bushing for same, J. W. Carder . . . . . . .. .  603,373 
Horse detacher. J. Staley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603.434 
Horseshoe, N. L. Olson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603,573 
Horseshoe calk,. removable, W. J. Browning . . . .  ;. 603,360 
Horseshoe, elastic tread, W. B. Hopkins . . . . . . . . . .  603,468 
Hose coupling, P. Riehl. Jr . . . . . . . . . . . . . . . . . . . . . . . . .  603,366 
Hose coupling, F. A. \Vunder1ich . . . . . . . . . . . . .  � . . . .  603,460 
Hose supporter, J. J. Nealon . . . . . . . . . . . . . . . . . . . . . . . .  603,430 
Hydraulic elevator, L. Kramer . . . . . . . .. . . . . . . . . . . . .  603,566 
Infiation tube. J. C. Mac Spadden . . . . . . . . . . . . . . . . . . .  603.510 
Iron. See Sad iron. 
Ironing table, J. G. Sebold . . . . . . . . . . . . . . . . . . . . . . . . . . . 603,474 
.Jardiniere, H. \Vaterer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603,492 
Jig for securing cycle parts. etc., while being 

bored or machined, �--'. J. rl'. Haskew . . . . . . . . . . .  603,379 
Joint. See Flush joint. RaIl joint. 
Kettles boilIng dry, apparatus for preventing, F. 

G. Yetter ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603.461 
Key Ijolder. �'. W. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603.247 
Lacing strip, M. K. & :;\1. R.- Bortree . . . . . . . . . .. . . . . .  603.313 
Ladder, step, O. Richardson . . . . . . . . . . . . . . . . . . . . . . .  603,579 
Lamp burner, J. H. White . . . . . . . . . . . . . . . . . . . . . . . . .. 603,411 
Lamp, electric arc, A. W. Knutson . . . . . . . . . . . . . . . . .  603.383 
Lamp, electric arc, rr. H. Pettengill . . . . . . . . . . . . . . . .  603,283 
J.athe attachment, A. J. ll"'armer . . . . . . . . . . . . . . . . . . . .  603,400 
Lathe boring bar device, F. Stansbury . . . . . . . . . . . . . 603,293 
Lathe turret head, automatH':, A. J. Johnson . . . . .  603,484 

t��:�, PJ�rJa:roec<i�n��lfYo�.l.�athrop . . . . . . . . . . . . 603,� 

Loom for cross weaving, W. H. Redding . . .  , . . . . . .  603,287 
Loom. lappet. H. Wyman . . . . . . . . . . . . . . . . . . . . . . . . . . . 603,521 
Loom shedding mechanism. Wyman & Redding 603,308 
Loom shedding motion. G. Oldham . . . . . . . . . . . . . . 603.282 
Loom shuttle. S. M. Hamblin . . . • . . . . . . . . . . . . . . . . . .  603,603 
Loom shuttle box operating mechanism. H. 

Wyman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603.522 
Lubricating shaft bearings, means for, O. F. 

Cook . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 603.260 
Lubricator tiller. automatic. N. Zogg .. . . . . . . . . . . . . .  603.393 
Match ,mJlking machine, H. P. Feister . . . . . . . . . . . . .  003,481 

�:��g :'�:�ilTa��h&nilt,;.fer��i.���: : : :  : : .  : :  : :  . : :  �:t'l� 
Measure; grain, F. yeagley .. . . . . . . . . . . . . . . . . . . . . . . . .  603,309 
Meat holder. J. N. & J. 'I'. Firth .. _ . . . . . . . . . . . . . . . . . .  6113.560 
Medicine case, physician's. M. Hoff . . . . . . . . . . . . . . . . 603,467 
Merry-go-round, W. E. Meissner .. . . . . . . . . .. . . . . . . . . 6O..'i,589 
Meter testing device, F. Lambert . . . . . . . . . . . . . . .. .  603.485 

�tHringe�P8�[�ji�g 0ml:i·. Hauskey ... . . . . . . . . .. . . . . . 603,616 

.l\tIixer. See Feed mixer. 
Moulding machine, W. B. Burns . . . . . . . . . . . . . . . . . . . .  603.423 
Moulding machine, sand, Duckett & Badger . . . . . . 603,267 
Mop wrmger, H. A. WOlff .. , . . . . . .. . ........ . . . ...... 603.547 
Motor. See Gas motor. TIde and wave motor. 
Nozzle. water pipe or hose. E. G. Odonnell . . . . . . . .  603.487 
Nut lock. J. H. Eckart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603,324 
Nut lock, C. J. McCue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603.534 
Nut lock, H. A. Thomasson . . . . . . . . . . . . . . . . . . . . . . . . . 603,347 
Oar, bow facing, A. Dalmer . . . . . . . . . . .. . . . . . . . . . . . . .  603,398 
Oil or gas engine, W. F. f!'rotter . . . .. . . . . . . . . . . . . . . .  603,297 
Package filling, weighing and assorting machine, 

A. Stearns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  603.413 
Packing ring. Field & Heck .. . . . . . . . . . . . . . . . . . . . . . . . .  603,:176 
Packing, steam engine rod, C. J.Jongstreth . . . . . . . . . 603,588 
Paintings, producing copies of oil, G. Mora . . . . . . .  603,533 
Paper box machine. J. W. Low . . . . . . . . . . . . . . . . . . . . .  003,471 
Paper holding device. J. W. Bush . . . . . . . . . . .. . . . . . .  603.316 
Partition frame, W. F. Kearns . . . . . . . . . . . . . . .  ' ... . . .. 603,402 
Pen, fountain, D. W. Beaumel. . . . . . . . . . . . . . . .. . . . . . 603,463 
Pendulum escapement, ll'. Baginski. . . . . . . . . . . . . . . .  608,419 
Photographic dark rooms, candle lamp for, E. F. 

GenIlert .·. . . . . . . .  . .  . . . . . . •  -. .. . . . . . .. . . . • .. ' . ............ 603,427 
Pier. foundation. B. F. Williston . . . . . . . . . . . . . . . . . . .  6(),'!.354 
Pipe binder, C. L. Pinney . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603,455 
PJacket protector and skirt · supporter, Carr & 

Wolf . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6(),'!.52.3 
Planter. chec,k-row "corn, L. E. Waterman . . . . . . . . .  608,584 
Plow, W. Auxier . . . . . . . . . . , . . . . . .. . .. . . . .... . . ... . .... 608,49� 
Plow attachment, E. Whitman . . . . . . . . . . . . . . . . . . . . . 603.437 
Pocket book register. S. L. Wentz . . . . . . . . . . . . . . . .. . 603.493 
Post. See Fence post. 
Press. See Baling press. 
Pressure recorder. �'. L. Wolfe . . . . . . . . . . . . . . . . . . . . . .  60.'),891 
Printing patterns, cliche for. E. Quennoy . . . . . . . . .  60:1,578 
Printing press feed gage, C. E. Baldill� . . . . . . . . . . . .  603,246 
PrintIng presses, means for actuating ink disks 

in platen. F. A. Burnham . . . . . . . . . . . . . . . . . . . . . . . .  603,496 
Projectile, J. H. Hammer . . . . . . . . . . . . . . . . . . . . . . . . . . .  603,466 
PrOjectile, shrapnel, M. Darmancier . .. . . . . . . . . . . . .  603,525 
Pump, breast, J. H. Hoover . . . . . . . . . . . .. . . . . . . . . . . . 603,564 
Pyroxylin compounds in imitation of marble, 

manufacturing, J.  R. France . . . . . . . . . . . . . . . . . . . .  f>03.5:Z6 
Rail joint and tie plate, J. A. McCain . . . . . . . . . . . . .  603,610 
Rail joint bridge. Wagner & F'oote . . . . . . . . . .. . . . . . .  603.352 
Railway switch. -W. C. Ayers . . . . . . . " ................ 003,372 
Railway swItch lock, automatic, W. A. Slocum .... 603,385 
Ratchet wheel wrench, J. H. Fitch . . . . . . . . . . . . . . . . .  603,377 
Recorder. See Pressure recorder. Time recorder. 
Register. See Pocket book register. 
Ring. See Hat packing ring. Packing ring. 
Roaster. See Coffee roaster. 
Rock drill. H. R. Hancock et aJ. . . . . . . . . . . . . . . . . . . . .  603.529 
Rotary drier, H. H. Wing .. . . .  ; ....... ; .............. 603,355 
Rule. slide. J. E. G. Yalden ... . . . . . . . . . . . .  _ _  . . . . . . . . .  fJ03.370 
Sad iron. J. Gross . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . .  6(),3.329 
Saddle post, A. K McGill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(),'!.472 
Sand box. J. R. Donley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6OH.26fi 
S;lsh, reversible window, F. Cramblitt . . . . . . . . . . . . .  603,478 
Saw set. H. Neidhardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6OH,;;''!!i 
Saw tool. combination. H. L. Trueblood . . . . .. . . . . .  603.4n 
Sawing machine. C. }1--'. Rood . . . . . . . . . . . . . . . . . . . . . .  6OR,541 
Scale. J. H. Swihart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603,415 
Scales, etc., indicating or like mechanism for 

price. F. L. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603.503 
Sca�.

s
i�IF���:�.� . ?r

. ?��.� . ����.��.
i�� . .  ��:.(;8.twt 603.505 

Scourer. See Gra.in scourer. ' 
Scraper and grader, wheeled dumping, W. C. 

Bradford . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . .  _ _  . . . . . . . . . 603.421 
Scraper. cotton. G. P. Dowling . . . . ... . . . . . . . . . . . . . . .  603.426 
Screen. See Fly screen. 
Seal. bottle safety. A. L. Elder . . . . . .. . . . . . . . . . . . . . . .  603.559 
Sea1ing machine, newspaper, H. T. Sundstrom ... fi03,458 
Seed and fertilizer distributer. S. IJ. Allen . . . . . . . . . 603,476 
Seed cleaning machine. ·cotton, J. A. Lewis . . . . . . . fi)3.448 
Separator and concentrator, Crowell & Gale . . . . . . . 603, 319 
Sewing machine thread waxing device, J. E. Ber-

,trand . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . ... . . . . . . . . 603,35� 
Shade carrier, window-, H. L. Keyes . . . ; ........... 603,408 
Shaft adjusting device. L. E. Warner . . .. . ... _ . . . . .  603.35., 
SlJow case. F. C. Bate . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . 603.312 
Signal system, . electric, L. C. Werner . . . . . . .  603,369, 603,300 
Skate. J. R. Steele . . . . . . . . . . .. . . . . . .. . . ...... . ... . .. . .  :;00.435 
Skirt lifter. M. R. Lucas . . . . . . . . . . . . . .. . ... . . . . . . . . . . 6(),'.567 
Smelting, copper, G. W. Reese .. . . . . .. . . . . .. . .. .. .. . 603,500 
Snap hook. A. Ryan . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . .  603.288 
Soap plotting machine. F. S. Rutschman . .... .. . . . 603,411 
Solar apparatus. W. Calver . . . . . . . . . . . . . . . . . . . . . . . . . .  6C3.317 
Spark catcher, Hagemann & Pasler . . . . . . . . . . . . . . .  603,378 
Speed governor. mechanical. M. A. Replogle . ... . .  603,345 
Stacker, pneumatic, W. H. Cook . . . . .. . . . . . .. . . . . . . .. 603,593 

{()ont\nuea on page 819) 

SEEN 

OUR 
NEW 
CAMERA? 

6 6A cdlJl�ke Specff�Jl99 
Fitted with 1.2 ALUMINUm: PLATE HOLDERS, 
Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 B .<><> 
And well worth it. Handsomely finished. Weight reduced to minimum. 
ADLAKE C.-\MERA, plain fitting!'!. 12 metAl 
}J:;\���1:r�el��lle�i);;tit 'A�A�itA�R� 
Write for it. SampJe mounted photo 5e. stamps. 

THE AnAMS " WESTLAKE COMPANY. 108 Ontario St., • CHICAGO. 
ANDREW J. LLOYD & CO., Boston. 

PHOTOGRAPHY IN COLORS - FOR-
mulas for producmg photographs in colors by the Cbas­
sagTIe process. SCIENTIFIC AMERICAN S UPPI�EMENT, 
Nos. 1 1 1 4 and 1 121). Plice 10 cents each, by mail, 
from this office and from all newsdealers. 

most � £ompact - £am¢ra 
I N  T H E  WO R LD 

TAKING 3% x 3% AND � :x  4)4 PICTURES. 

Camera open. 

onlln�¥u1ft��ego�%�kpfa�:�01�":i.d 

MAOE I N  THREE SIZES. 
Vest Pocket, for 

2 x 2% pictures. $1).00 
Pocket, for 3% X 3% pictures . . . .. ".1)0 

Tourist, (pocket), for � x 
4)4 pictures . . . ... . . . . .. . 1 0.00 

For Plates or 1i'i�lU8. . Extra quality Achromatic Lens. BrIllIant VIew Finder. Make 
perfect pictures. 

Also full line Hand and Tlipod Cameras 4 x 5 5 x 7 6� X 8�, 8 x 10. Latest improvements. ' 
, 

Order from your dealer or write for Free Booklet to 
monro� £am�ra £0., Ston� St. , �otb¢$t�r, n. �. 
SO S I M P L E  A C H I L D  CAN U S E  T H E M  

S U N A R T  
MAGAZINE CAMERA. 

Folding Cameras; 
ts1 ig\ir3d. r����� iJu�lgi, f�� 3% oicture. $5. 

U'"" Send 2 cent stamp for 
Illustrated Catalogue. 

S U NART PHOTO CO.  
5 AQUED UCT STR EET , ROCHESTER, N .  Y.  

50 Y E A R S '  
E X P E R I E N C E  

T RA DE M A R K S 
D E S I G N S  

COPYRIG HTS &c.  
q�g�i�n:s���r�rng �u

s
r
k���f�d g.��c��t���e�:� 

invention is probably patentable. Communica­
tions strictlv confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 
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